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Executive Summary 

This document is the first volume in a three-volume Requirements Analysis for the Sri Lanka National Spatial Data Infrastructure (SL-NSDI).   The volumes comprising the full report include:

Volume 1 – Business and Technical Framework

Volume 2 – Data

Volume 3 – Data Use Case Tables

This document, Volume 1 – Business and Technical Framework, focuses on the Business and Technical aspects of the requirements assessment.  The companion Volume 2 is focused on the data requirements for the programme and Volume 3 includes the data use case analyses that were generated as a major component of the requirements analysis.
The Business section of this report identifies 13 business clusters that together comprise 65 business areas across Sri Lanka government and society that can be effectively supported by the SL-NSDI.  The document provides a summary of the special requirements for GIS and SDI for each business area.

The Technical requirement components of the program are divided to three sections covering a) common applications, b) human capacity, and c) computing infrastructure.  Common Applications includes the identification and articulation of requirements for 17 application modules that could be developed centrally and then either used directly or consumed and configured to support the enterprise applications of the stakeholders.  The Human Capacity section outlines the range of roles and skillsets that will be required both to manage and use the SL-NSDI.  The final section covers the Computing Infrastructure requirements for both the central SL-NSDI Coordination Office and common network.

The final section of the report provides a breakdown for a phased implementation approach for the SL-NSDI.  This includes both a first phase to develop the foundation system as a demonstration pilot.  The second phase involves ramping up the entire programme to the development and operationalization of the GeoCentre facility and the initialization of all core activities.  
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1 Introduction 

The following summarizes the findings of the Requirements Study portion of the Sri Lanka National Spatial Data Infrastructure (SL-NSDI) program.  This is one of several components being carried out by different teams in a parallel and overlapping series of activities that are intended to expedite the planning, design and development of the foundation program and system for the SL-NSDI.  The ICTA has developed a conceptual model for the NSDI as represented in the following figure:
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Figure 1 - Logical Model of Sri Lanka NSDI Program
The individual efforts and their interdependencies as defined by the ICTA are illustrated in the following figure.  The position of this Requirements Study is highlighted in the diagram.
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Figure 2 – Relationship Model of NSDI Projects
1.1 Background 
With the aims of improving optimum use of spatial data across the government and making effective evidence based decisions, Information and Communication Technology Agency of Sri Lanka (ICTA) is in the process of implementing a National Spatial Data Infrastructure (NSDI) program, in collaboration with stakeholder institutions. NSDI has been identified as one of the key initiatives identified under the National Digital Policy of the Government of Sri Lanka; “Digitalization of the Economy”.  ICTA has obtained the service of this Consultant (individual) to carry out a requirement study to define in detail the system requirements, related specifications, conduct information classification, system prototype model and the implementation approach.

The Government of Sri Lanka has spatial information collected by various government departments. Spatial information technology skills are highly developed in some of the government institutions and the systems used to collect this information are also advanced.  

Usage of spatial information across government institutions in a collaborative manner is in significance with respect to the service provisioning and decision making process. Further, spatial information is not able to be easily shared between organizations at the present time; nor is it accessible to the broader community.  

Spatial data sets are collected by a number of government organizations to support conducting of an organization's business and not with other agencies’ needs in mind. These data are managed in closed systems and this has created a multitude of information silos. Currently, data collected by organizations is not accessible. It is difficult to know what information is available and where it is held. This has led to several organizations collecting the same information because they are unaware that the information already exists.  

Organizations across the government sector recognize that current processes are inefficient and that more cooperation across the sector is required. However, existing data sharing policies are restricting collaboration. There is a significant paper trail of agreements that need to be processed before data sets can be transferred from one organization to another. Manual data sharing procedures contribute to delay in sharing, and the effort required to manually integrate updates from one agency to another is labour intensive and time consuming.  The NSDI program has been conceived to address these issues and facilitate a process of standardizing and streamlining the development and sharing of geospatial data across government and other sectors of Sri Lanka society.

1.2 Purpose of this Document
Understanding the broad requirements for the SL-NSDI requires a comprehensive and systematic approach based both on a clear understanding of the needs and priorities of the stakeholders as well as broad familiarity with international best practice in this field.  The Requirements Study has involved five interdependent implementation tracks intended to address key elements of the SL-NSDI framework.  These tracks are designed to build on the results of the Baseline Study, streamline the Requirements Study portion of the program planning process and the development of specifications for the implementation of the initial GeoPortal Foundation System.  The five Tracks have included the following:
Track 1 – Program Organization and Mobilization. (Inception Report under separate cover);

Track 2 – Case Studies (This track identifies and assesses five existing NSDI examples from around the world that have lessons learned that are of value to the SL-NSDI.  Case Studies Report under separate cover);
Track 3 – Requirements Study (Defines the full range of the most critical requirements for the SL-NSDI.  This report is the first of two volumes covering this component of the project.
Track 4 – GeoPortal and NSDI Foundation System Specification.  Provides a specification for the SL-NSDI Foundation System and GeoPortal.
Track 5 – Tender Support.  Support the ICTA in explaining the SL-NSDI RFP to prospective bidders.
The outputs of these Tracks includes the following:

1. Inception Report

2. Case Studies Report

3. Requirements Study (two volumes)

4. GeoPortal and NSDI Foundation System Specification Terms of Reference (TOR)

1.3 Organization of This Document
As mentioned above, the Requirements Study comprises two volumes.  The current document is the first of the two volumes that together cover the following subjects:
Volume 1 – Business and Technical Framework.  This volume provides an overview of the broad range of “business” sectors that can benefit from the SL-NSDI and the basic requirements in each sector.  It also outlines general requirements for the development of common application services, technical infrastructure and technical staff capacity, both within the SL-NSDI Coordination Office as well as distributed nodes in the participating stakeholder organizations.
Volume 2 – Data Requirements Framework.  This volume provides an overview of the Fundamental Geospatial Data Sets (FGDS) needed by the SL-NSDI stakeholder community, the business use cases for each theme, potential existing sources for this information and initial observations and suggestions for the assignment of custodianship for each.

Related topics of policies, standards and governance are being addressed in a separate interdependent project, as indicated in Figure 2.  Interdependencies among these topics have been considered and incorporated to both projects’ reports.
This Volume 1 – Business and Technical Framework is organized to several sections as follows:
Section 1 – Introduction.  This introduction explains the background of the project and the role, purpose and organization of the current report;

Section 2 – Business Framework.  Identifies the broad range of business area sectors that can be supported by the SL-NSDI and outlines the most critical requirements associated with each;

Section 3 – Common Geospatial Applications.  This identifies and describes specific generic applications that are needed in common by the SL-NSDI stakeholder community;

Section 4 – Human Capacity Requirements.  Outlines the technical staff capacity required to optimize the management and utilization of the SL-NSDI.

Section 5 – Computing Infrastructure Requirements.  Outlines the computing and related infrastructure needed to optimize the management and utilization of the SL-NSDI;

2 BUSINESS framework
This section addresses the functional business areas of Sri Lanka government and society that can be supported by GIS and the SL-NSDI.  It is commonly stated internationally that over 85% of government functions relate to geographic location in one form or another, and the same could be argued in regards to societal functions as a whole.  The purpose of this section of the report is to outline relevant areas of common business sectors, the programs, activities and entities most involved in each as identified by the Baseline Study and the common GIS/SL-NSDI functional requirements that are involved in each business area.  Clustering current activities according to these generic categories is useful for identifying areas of common functionality and/or business activities that the SL-NSDI could support directly, as well as help to bridge for better coordination and integration across sectors and administrative jurisdictions. 

The section has been organized by major functional areas within which several sub-categories of common business activities are outlined.  Each section includes a generic summary of each business area based on international sound practice, identification of programs, activities and associated entities is Sri Lanka currently involved in these areas (listed in an Appendix due to large table sizes), and a summary of specific GIS and SL-NSDI functionality that can support each functional area.  Appendix A to this document includes a matrix that cross-references the specific business activities of each participating stakeholder organization to the business area groupings overviewed here.  
The listing of business functions utilized in this Requirements Analysis are based on information collected in parallel by the Baseline Study under a separate project.  Information from the Baseline Study has not yet been fully collected in time to support this Requirements Study.  In some cases there may be business activity areas mentioned for which the Baseline study has not yet collected information.  If it is suspected that a business area is potentially relevant to Sri Lanka but there are currently no entities identified as carrying out this function, it has been left as a placeholder so that the SL-NSDI Coordination Office will be able to incorporate that information in the future for consideration as a part of its ongoing activities moving forward.  

2.1    Land Use Planning and Development Control
In its broadest sense, the land use (& sea use) planning and development control sector of local, district and national government includes all policies and plans regulating the use of land and sea areas, estabishing areas for natural resource management and the conservation of natural and cultural heritage.  This includes long-range land use planning for land and sea areas, coordination of current development, planning for urban areas and villages, urban design, nature reserves, land and marine protected areas and areas designated for special use. GIS technology is being used extensively around the world to carry out many of these activities, and SDI helps to bring together the broad range of cross-sector information that is needed to do so effectively.  

Sri Lanka encompasses a total land area of 65,610 km².  With a population approaching 21 million, it is the 57th most populated nation in the world.  Sri Lanka has been undergoing a moderately rapid and steady development since the end of the civil war in 2009, and has established a significant framework of land use planning and development control measures and special development projects.  This includes the Western Region Megapolis Planning Project(WRMPP), an urban planning, zoning, and development project aimed at creating a planned Megapolis in Sri Lanka's Western Province by 2030. The plan hopes to create a Megacity that can match other economic hubs such as Dubai, Singapore, Seoul and Tokyo and solve the issues of traffic congestion, garbage, slums, and environmental pollution. The main goals of the project are for economic growth and prosperity, good governance , creation of an efficient and well-planned region ,social equity and harmony as well as environmental sustainability. The project includes Social Infrastructure development such as housing, healthcare, education, spiritual development, Safety and security, Transportation and traffic Management, Airports and port development, Water and Energy related infrastructure development as well as the development of SMEs, Industries and tourism.

The activities carried out by SL-NSDI stakeholders that relate to this business area as identified by the Baseline Study are listed in Appendix A, Section A-1.  The current development aspirations environment necesssarily requires a high level of coordination among many sectors, and care to avoid irreversible environmental impacts as well as anticipate the potential impacts and implications of climate change.  GIS technology, and the sharing of geospatial information through the SL-NSDI can make a very significant contribution to achieving the overriding goal of sustainable community development.  The following summarizes those areas of this sector that can most benefit from the SL-NSDI, and the requirements that need to be considered.

2.1.1 Urban and Regional Land Use Planning
Long-range comprehensive plans (land use, housing, infrastructure, nature reserves, parks and open space, coastal zone and infrastructure plans) may be formulated over a 10 to 20 year or longer period, possibly “nested” within national and/or district plans.  These may be guided by overarching national development strategies that may not be spatial in nature but rather focus on national development aspirations and priorities.  Long range land use plans are typically developed initially and then periodically updated to reflect changing conditions.  They provide a spatial framework within which area and neighborhood plans may be developed to provide greater detail. Once long range plans are developed, medium term planning and development control can be used to shape compliance, starting with coordination of current development, preparation and adoption of zoning ordinances, review of site development plans, architectural/design, historic preservation, and environmental impacts. With broad stakeholder involvement, these plans also provide a framework for coordination across all sectors.  Finally, modern information management tools and methods can shift planning and development coordination from a project oriented process to an ongoing process of continuous, adaptive community management. This is made possible through monitoring community development and related factors in order to identify and assess issues and causative factors, and generally understand the dynamics of community and landscape change over time.  This understanding can then be used to calibrate policies, plans, regulations and procedures as needed.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:
Analyze current and potential future conditions and trends. This involves development of a complete understanding of of the current situation and a historical perspective of how the current situation and land and sea uses have evolved.  This may involve a variety of thematic areas, including but not limited to land use and land cover mapping, geomorphology, soils and geology, surface hydrology, building permits, census data, population and household survey information, traffic information, cultural resources, special environmental resources, special hazard areas, community facilities and services, including places of worship, hospitals, schools, community centers, parks, sports centers, and utility networks.  This should include projection and analysis of issues that may result from climate change and variability.

Data access, query and exploration, and display visualization. Planners need to be able to discover what information exists and to determine its usefulness for planning purposes. This includes all relevant scientific data, infrastructure, socioeconomic and other topics and including recording of other plans and programs that may have relevance and interdependencies with the plan under development. Basic functional requirments include ad hoc data access, query and thematic mapping and reporting; Spatial query; Multiple media information integration; Thematic mapping and reporting; 3D visualization, and time series visualization and animation.
Data analysis and modeling. Trend analysis; Development opportunity and constraint  and land capability/suitability analysis; Land use and population forecasting; Facility and service modeling; Future development scenario analysis; Traffic modeling; Utility modeling; and Environmental modeling and impact assessment.
Planning Scenario Development and Evaluation. Land use planning scenario development; and scenario impact analysis.  Scenario evaluation models can be developed that project potential outcomes relative to sustainable development goals and other measures.  These scenarios rely upon underlying scientific and relevant data in regards to existing condition and trends.  It also provides an accounting of other plans and programs that concern the same geographic area or proximity that could have an impact on the plan under development.

Plan Implementation and Management. Plan preparation and documentation; Plan execution; and distribute planning information to others.  This should include the ability to cross-reference and acknowledge activities related to multiple plans covering the same geographic area that may impact intended outcomes.

Plan Implementation Monitoring, Evaluation and Adaptation.  Any long range plan requires monitoring, assessment of progress and periodic calibration and adaptation in response to lessons learned and/or changing context and conditions.  
2.1.2 Capital Improvement Planning
Capital Improvement Planning (CIP – alternatively also called Capital Investment Planning) involves shorter term planning to ensure that infrastructure, community facilities and services are planned in time to accommodate urban growth and change over a 3-5 year period or more.  Effective CIP requires a clear idea of the type and location of planned development and urban growth and a multi-sector, coordinated effort to ensure that the framework of utility networks and community facilities such as parks, police and fire stations, schools, clinics and other such services that require advance planning are considered.  CIP’s are aligned with broader community and regional land use plans, providing an intermediate planning and coordination level between long range and current planning (Area Plans and Urban Design plans).  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:
Provide access to long range land use plans as a reference framework.  By providing easy access to long range land use plans and related information can provide an effective means for organizations to understand anticipated change and to produce their own plans in alignment with those assumptions.

Monitoring of community population growth, trends and projections.  Provision of online information about projected population growth, assumptions and trends will also support better coordinated planning across all sectors.  With public access, this information can also help to support investment decision making by the private sector, including provision for public-private partnership development projects.

Monitoring of community development area plans.  Provision of access to detailed community plans online can provide an effective may to keep all stakeholders informed about land use plans and restrictions, hazard overlays and other information that can aid in their own capital investment planning.

Monitoring of both public and private development project planning and approval processes.  Monitoring of actual development activities over time can provide an important basis for either confirming or adjusting growth and related assumptions over time.  This is an important requirement for ongoing adaptive planning and management.

Access to CIP and specific infrastructure development plans of other sectors.  Once a coordinated CIP framework has been developed it will also be important to keep the stakeholders informed regarding changing conditions and the plans of others.  Providing common access to each other’s CIP information can provide an important hub for maitaining CIP alignment across all sectors as a continuous process.

Publish own CIP for access and reference by other sectors.  Organizations need a convenient and easy to use method to publish their CIP information for access by others.  Ensuring that this information can be used by others efficiently requires the establishment of some level of data content standards across the community.

While the SL-NSDI will provide an effective platform for sharing and referencing information across all the infrastructure, utility and community facility sectors, there will still be a requirement for a facilitated coordination process to address the matter and take full advantage of the system capabilities.  
2.1.3 Permitting and Code Enforcement
There are usually a range of building, land use and other permits that are issued locally to ensure that buildings and activities conform to building and land use codes and regulations.  Building permits include the review of construction plans for general or master plan and zoning compliance, as well as for building, electrical, plumbing, and fire codes, prior to the issuance of a building permit, followed by field inspections, and concluding with issuance of an occupancy or commissioning permit. Other permits may be required for other issues such as holding of events in public places, temporary road closure, special temporary and permanent signage, vending machines, ATM’s, swimming pools, home businesses, special uses such as child care centers, and other issues. 

Planning and building codes and other regulations that define permitting requirements establish the parameters for orderly development and activities across Sri Lanka. Appendix B provides a comprehensive identification of all the organizations and their functions that relate most directly to this business application area.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Compile and maintain permit activity code information.  Capability to tie codes (special historical zone or facility, land use zone, resource utilization, environmental emissions, class of building, etc.) to the appropriate jurisdiction boundaries and/or topical features (e.g. waterbodies, wetlands, coral reefs, etc.).
Review, condition and approve permit.  Applications are submitted and must be logged, reviewed and approved or rejected according to code compliance factors.

Case file management.  Permit cases require the management of a variety of information related to the case, ranging from the original application material to review notes, field inspection notes, evaluation forms, correspondence and other information.  Cases may include documents, photos, database records and other information.  

Field inspections and monitoring.  Periodic area inspections and targeted inspections may be conducted to verify compliance. Field access to data and forms for recording information may be required.  In some cases such as environmental emissions the activities may be monitored automatically and the GIS can provide a way to display and analyze those measurements geographically.

Record code violations.  Locate potential violations, plan inspections, and record inspection status.
Code enforcement violation tracking.  Notification and tracking of code enforcement violations to ensure compliance within a prescribed timeframe.
Code violation analysis.  Topical and spatial analysis of code violations and violation followup.  

Thematic mapping and reporting. Types and status of outstanding code enforcement violations, historical enforcement violations.
Historical trend analysis.  Trends in code compliance by topic and/or geographic area can be used to support code enforcement resource allocations and operations planning.

Street naming and house numbering.  Although not directly part of building permit management, street addresses are often assigned only for completed structures (vacant lots have a plot number under the cadastral system).  GIS is used for creating the street centerline data and the definition of an address reference framework (defines addressing points of origin) street beginning and ending, and the assignment of house numbers.  The major towns in Sri Lanka established a regular system for street naming and house numbering, but this has not been regularly maintained.
2.1.4 Area Plans and Urban Design
Area plans include both designs for new development as well as the renovation of existing neighborhoods or special use areas for tourism or other uses.  Urban design standards and plans for retrofit may also affect land use and changes to the built environment that need to be coordinated across multiple sectors and organizations, as well as departments within the Town Councils.  

Area plans provide detailed information regarding specific development to be understaken and for which various infrastructure and utilities may be required.  Design is a more subjective issue, but GIS and the SL-NSDI can provide the information and tools to assess a particular context and develop creative urban streetscape, landscape and architectural designs to fit a particular context, and provide visualizations to explain these ideas to others. The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Design project identification. Tools to analyze requirements, assess alternative sites when appropriate, and prioritize projects and sites.
Contextual analysis. Investigation of the existing land use character, facilities and infrastructure of a surrounding neighborhood, existing plans and planning criteria, other design projects in the vicinity, architectural character and massing, access to utilities, and transportation access.
Design development.  Site design, landscape, streetscape, architecture and other structures in 3D.  GIS can also provide tools that will indicate physical, economic and visual characteristics of planned development that can be used to assess different area design alternatives.

Plan graphic display and visual communication.  2D and 3D plan graphics, statistical graphs and reports, photos, animated walk-thrus.
Plan execution.  Project tracking and periodic review of area plan “build out”. Historical information could also be digitally archived for future reference.  Trends and contextual changes and proposals may require periodic changes or calibrations to the original area plan.
2.1.5 Environmental Impact Assessment
An Environmental Impact Assessment, otherwise called an EIA, is a planning tool that promotes environmentally sound development practices.  It examines both the adverse and beneficial environmental consequences of a project design on human health and the natural and cultural environment, and ensures the development of mitigation measures to address these consequences during project development.  An EIA uses the preventative approach versus the reactive approach and also considers alternative project designs.  The environmental legislation of Sri Lanka requires that any project or activity which may have significant impact on the environment may be required to carry out an EIA and following the rules as set out in regulations.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:
EIA pre-assessment.  Ideally, projects are located and designed from the beginning to avoid or minimize environmental impact.  This can be accomplished by providing project planners with access to existing environmental and related information via the SL-NSDI and through early consultation between the project owner team and the relevant government authorities, backed by up to date and accurate data about the relevant environmental topics.  Based on this early feedback and information, project owners can build environmental factors into their project planning and design process, thereby limiting the impacts that will need to be reported and mitigated or conditioned through the EIA process.  

EIA logging, tracking and case file management.  The logging and tracking of all submitted EIA’s requires recording the location and basic characteristics of each submitted Assessment.  This also requires the management of case file information for each submittal, inclusive of all the original submission information, site visit notes and photographs, correspondence and any other relevant information involved in the review and approval process.  

Review, analysis and confirmation of EIA findings.  The SL-NSDI can provide a wealth of information from all affected sectors to support the review and assessment of submitted EIA’s.  This includes the ability to access and browse various thematic information in the context of inter-disciplinary EIA review by the government authorities, as well as analysis results that may have been carried out earlier in regards to environmental issues, sensitivities, natural hazards and vulnerabilities and other such interpretive information.

Conduct inspections for compliance with environmental compliance plans.  Also listed under “Development Controls and Code Compliance”, GIS and the SL-NSDI can provide the tools and information to be used to track and administer post-EIA environmental compliance conditions.  

2.1.6 Utility and Infrastructure Coordination
The planning, design and implementation of utility and other infrastructure development is normally carried out by the individual utilities and other entities individually.  Ideally such development is carried out within the framework of an integrated capital improvement plan and operationally coordinated by an organization or committee structure for both utility coordination as well as site clearance “call before you dig” services.  Without such organization and services there is increased chance that utility and infrastructure development will develop inefficiencies and conflicts (e.g. repaving a road only to have it torn up again to replace a water or sewer line), damaged assets and associated service outage impacts and repair costs or that inordinate amount of time is spent by customers to secure site clearances for trenching or site alteration from every single entity that may own utility and infrastructure assets in the area.  

The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:
Provide mutual access to integrated Capital Improvement Plan information.  If and when an integrated CIP is available, the GIS can support access to this information by all the concerned stakeholders.  This is useful for general reference for the preparation and conduct of specific utility and infrastructure projects.

Monitor and coordinate utility and infrastructure project planning and execution.  Detailed plans, designs and schedules can be prepared by each individual implementing entity, with reference to each other’s project information which can be made available online inclusive of geospatial and other project related information that is needed in common.

Provide site clearance “One Stop Shop”.  The GIS can provide mutual access to existing utility and infrastructure as-built information that can be used as part of a one-stop function for site clearance “call before you dig” services.  This can greatly increase the efficiency of the government and utilities in responding to site clearance applications as well as reduce the burden to the customers of dealing with each entity separately.  
2.2 Land Administration
The Land Administration business area covers land tenure, ownership and the government acquisition of private lands public purpose or disposition of government property for other uses.   Primary components of this business area that can be supported with GIS and the SL-NSDI are outline in the sections following.  The activities carried out by SL-NSDI stakeholders that relate to this business area as identified by the Baseline Study are listed in Appendix A, Section A-2.
2.2.1 Land Cadastre
This business area involves the determining, recording, and disseminating information about ownership, value and use of immovable property when implementing land management policies including cadastre and registration information. By its very nature it is a complex and highly transactional environment due to the combination of regulatory and administrative requirements, and a large volume of data.  The precise location and measurement of land and control over its uses is critical to this business area, thus the interdependency with an accurate survey control network and various land use regulatory entitlements and restrictions is critical.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:
Integrated cadastral data model.  Large, continuous, and dynamically linked geographic and tabular databases containing both current and historic data (boundaries, deeds, titles).  This cadastral model should accommodate both Declared and Undeclared lands and associated documentation.

Land assessment.  The GIS can provide the tools and information to quickly assess the current status, context and suitability of any parcel of land.  This can include verification of official declared title, various levels of documentation and instruments associated with undeclared land claims, checking against existing jurisdiction overlays such as protected areas, Town and Village Council boundaries, required setbacks for public access to waterways and coast and other relevant factors.

Field GIS.  Use of GPS and GIS (including both vector basemap data and orthophotos integrated to a palm top device can assist staff in accomplishing field verification for plot set outs and other field checking activities).
Land deed issuance.  Automated generation of hardcopy land deeds and other instruments.

Easement information management.  Integration of easement information to track the location, characteristics and ownership of various types of easements.
Clearance.  Determination of conflicts between a proposed subdivision and any existing utilities, easements, or other utility or infrastructure related issues.
Cadastral workflow management.  Management of the land apportionment, deed issuance, land subdivision, parcel splits and joins, cadastral map maintenance and ownership data maintenance.  This should include both workflows for Declared as well as Undeclared and government-owned lands.
2.2.2 Property Valuation and Taxation
Property valuation by the government involves determining the monetary value of real property either for taxation or for public land acquisition, disposition and leasing.  The property appraisal process often includes consideration of market value of comparable properties at a given point in time, along with other factors. GIS has been used to support computer aided mass appraisal (CAMA) systems for many years, providing the tools to capture and manage property boundaries, improvements, zoning, and other information that may affect the value of a property.  It also provides a spatial means for finding recently sold properties with comparable characteristics that are close by or within the same basic neighborhood, thus improving the reliability of the market value calculation.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:
Provide access to property information.  The GIS provides the spatial reference for accessing all manner of data relevant to a property and the characteristics that will influence its appraisal and valuation.  This may include specific land record information regarding a particular property as well as contextual and overlay information that may impact its use and value.

Manage and track property sale information.  Market value of property is an important factor, especially when calculating the equitable value of property to be acquired for public purpose.  The tracking of property sales linked with information describing the characteristics of each property can be used as a powerful and defensible mechanism for assessing market value based on comparable sales. 

Conduct computer assisted mass appraisal.  The GIS can provide important information and analysis tools to support computer assisted mass appraisal (CAMA) analysis across all properties in Sri Lanka or for selected areas.  This functionality is useful both as a starting point for periodic reappraisal as well as a fiscal planning tool to assess and project government revenue based on market trends, projections and scenarios.

Track property tax assessments and payments.  GIS can provide the capability to display and track property tax assessments, payments and follow-up geographically.

2.2.3 Property Acquisition and Disposition for Public Purpose
Government is sometimes required to acquire private property for achieving a public purpose, such as building a highway or public facility, organizing informal development, slum clearance, removal of vulnerable properties from areas prone to hazards such as flooding or coastal inundation and other purpos.  In these cases, a statutory process is applied to ensure that the property owner is fairly compensated for the taking of the land.
The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Conduct property acquisition analysis.  The mandatory acquisition of privately owned land for public purpose is a legally mandated process.  The identification of lands to be appropriated may be designated in a land use or public infrastructure plan indicating the location of a proposed use and the identification of properties that would need to be acquired.  The SL-NSDI can also be used to identify properties that may be vulnerable to significant hazards, as well as sites for the resettlement of people in areas that are free of such hazards.

Conduct property valuation.  The acquisition of land for public purpose requires fair compensation to the current land owner, by monetary payment or trade for a property of equivalent value. In the case of monetary payment the property valuation function described previously can provide a detailed and defensible property value as the basis for owner compensation.  

Comparable site selection.  In some cases it may be preferable to acquire a private property for public purpose via a trade for another property of equivalent value in another location.  GIS and the SL-NSDI can provide the tools and information to identify and locate equivalent properties for consideration.  

Prepare property acquisition and disposition documentation.  The GIS and SL-NSDI tools and data can be used to prepare the map exhibits and other supporting documentation that is needed to support the processing of a land acquisition or disposition transaction.

Track historical property transactions.  GIS can support the tracking of historical property transactions that have been carried out for public purpose utilizing government funding.  This is important to for transparency and future reference.  

Manage leasing of government owned properties.  The leasing of government owned properties is a related business area because it involves a land related financial arrangement between the government and private party within which the rights of both parties must be equitable and transparent.  GIS functionality can support the processing of land lease applications, calculation of fair land lease value, and the tracking of land leases, payments and associated information spatially.  

2.3 Utilities & Infrastructure

The utilities and infrastructure core business area covers the planning, design, implementation, and ongoing operation and administration of a wide variety of utility and other basic infrastructure.   This includes, but is not limited to, electricity, water, telecommunication, gas, sewer, storm drainage, and irrigation. The activities carried out by SL-NSDI stakeholders that relate to this business area as identified by the Baseline Study are listed in Appendix A, Section A-3.
While each of these utilities has its unique characteristics and specific requirements, the basic “business” areas can be generalized to several basic categories, including long range planning, capital improvement planning, project design, construction, operations and maintenance, administration and finance.  GIS technology supports each of these business areas, and provides mechanisms for systems integration around common geographic and asset references.  The SL-NSDI can provide the bridge between and among utilities, and provide access to planning, land use, census and other information maintained by other agencies that are needed to support the utility business. The generic “business” areas are described in the following paragraphs.
Long Range Planning. This is ideally integrated to long range comprehensive community development planning, which should incorporate infrastructure expansion considerations, including the allocation of corridors and areas of land to accommodate future networks and related facilities.  This area also includes consideration of the potential impacts of climate change, especially in areas that may be most susceptible to sea level rise, flooding and damage from increasing storm intensity and other climate change-related hazards.

Short Term Planning. Involves the identification and further scoping of specific facility development or refurbishing over a 1-5 year time span. This includes the assessment of near term needs and priorities, and identifies what specific projects can be carried out to improve or extend service or to maximize the useful life of existing infrastructure. Once developed, the short term or “capital improvement” plan provides a well studied framework for the identification of specific projects to be undertaken in any given fiscal year.
Design. The development of detailed drawings and specifications that permit the preparation of work orders for construction. Several design scenarios may be prepared before selecting the best solution.
Tendering. The process of determining a tendering and contracting mechanism, prequalification and selection criteria, reviewing submitted bids, and selection.
Construction. Once construction responsibilities are assigned, there is a process for managing and overseeing that project through completion, including keeping track of both the technical and financial performance of the work as specified in the contract and associated contract documents. Next, a final approval is issued and the work is commissioned for operation, with a defects liability period.
Asset Registry Management.  Traditionally, the recording and use of utility asset information has been handled separately in the facility mapping, operations and maintenance, and financial management systems.  In a modern integrated enterprise utility management platform a centralized, common asset register database is used to support each area while streamlining the process of asset registry capture and providing integration and interoperability across various enterprise applications.  

Operations and Maintenance. This is usually initiated after commissioning, and includes all the activities required to keep the networks operational to a certain level of service and to maximize the useful life of the assets. This should include preventive and emergency maintenance, system monitoring, managing stores, administering a customer call center, and updating available system information to reflect changes.
Administration and Finance. This refers to a variety of activities that support the core business, and include procurement or contract management, legal issues, regulatory monitoring and control, financial management, human resource management, public relations, and quality management.
Public Utility Oversight and Regulation.  A Public Utilities Commission is often in place to provide oversight of utility companies to ensure their services are efficient, equitable and provided in a manner that serves the best interest of the public, including the regulation of fair rates to be charged to customers.

While each utility has completely different technical, financial, and operating considerations, there are similarities in the way GIS improve service delivery. A broad list of general applications that are used to support utility management follows:

· Long range and capital improvement planning;

· Facility design;

· City plan review and comment;

· Subdivision review and comment;

· Facility mapping;

· Redline management;

· Field data access;

· Map series production;

· Project management;

· Maintenance management;

· Utility system modeling and simulation;

· Financial management;

· Warehouse management;

· General data access, query, mapping and reporting;

· Library and electronic document management;

· Standard reporting;

· Outage management;

· Incident management and reporting;

· Routing and logistics;

· Emergency contingency planning and response;

· Historical trend analysis;

· System Control and Data Acquisition (SCADA) integration;

· Permit tracking;

· Incident management and reporting.
· Access to time series data and relevant current indicators for projecting future capacity needs;

· Ability to provide service information to customers;

· Information sharing between utility authorities that may overlap varying levels of administrative units of government;

· Access to capital improvement plans;

· Exchange of and access to various types of data relating to underground and aboveground utilities and other information that will be needed;

· Access to high resolution imagery;

· Common reference system to ensure that data from all agencies is interoperable.

2.3.1 Long Range Utility Planning. 

The long range planning for utility infrastructure is ideally integrated to long range comprehensive community development planning and capital investment planing that should both incorporate infrastructure expansion considerations, including the allocation of corridors and areas of land to accommodate future networks and related utility facilities and activities.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:
Capture and manipulation of current and historic data. This involves development of a complete understanding of of the current situation of the utility and its customers and a historical perspective of how the current situation has changed over time.  This may involve compiling and monitoring a variety of thematic information, including but not limited to land use plans and land use change over time, land subdivisions and building permit issuance, census data, population and household survey information, including statistics concerning population characteristics and trends, community facilities and services, and business licenses. It also includes monitoring of utility consumption rates and trends generally and by communities or neighborhoods, socioeconomic trends and their impacts on utility demand, and the introduction and adoption of various technologies that may impact utility service supply and demand.  

Conduct future demand and condition forecasting.  Long range utility planning involves understanding likely future conditions and demand to establish future targets.  Among other issues this includes the projection of potential future conditions related to climate change and analysis of how these may impact the planning, design or operations of critical infrastructure.  GIS provides tools that can be used to project various possible alternative futures and the utility demand implications of each.

Data access, query and exploration, and display visualization. Utility planners need to be able to discover what information exists and to determine its usefulness for planning purposes.  Basic functional requirments include ad hoc data access, query and thematic mapping and reporting; Spatial query; Multiple media information integration; Thematic mapping and reporting; 3D visualization; and Animation and time series.  These capabilities are used to both provide utility planners with the analysis results and insights needed for plan preparation, but also the tools and products that are needed to explain resulting plans to decision makers and the public.  

Data analysis and modeling. Trend analysis, including both monitoring of development and growth as well as place-specific changes in consumption patterns over time; Land use and population forecasting; Facility and service modeling; Future development scenario analysis; Utility modeling; and Environmental modeling and impact assessment.  

Planning Scenario Development and Evaluation. GIS also provides the tools for analyzing utility network performance based on both existing conditions and various future demand and system configuration scenarios.  Among other areas, this may include the siting and/or coridoor analysis for major system facilities and transmission or distribution routes, environmental impact assessment, financial feasibility analysis, engineering feasibility analysis and other such evaluations.  

Plan Implementation and Management. The implementation of long term utility plans is normally carried out through more detailed levels of capital improvement planning (CIP), specific projects and the monitoring and adoption of new and better “smart utility” technologies and methods as these become available and financially feasible.  Ongoing system performance monitoring and evaluation can provide the insights and metrics that can then be used to periodically recalibrate long term plans in response to changing context.  These can include tracking the location and characteristics of unplanned maintenance issues, system outage, customer complaints, operations and maintenance costs and other such trends.  

Plan Implementation Monitoring, Evaluation and Adaptation.  Any long range utility plan requires monitoring, assessment of progress and periodic calibration and adaptation through short term capital improvement planning in response to changing context and conditions.  This may include evaluation of evolving utility service demand and associated customer needs and expectations, supply conditions (source, quantity, quality), emerging technologies, full lifecycle costs, utility service rates, and other factors.

2.3.2 Short Term Utility Planning. 

Short term, or capital improvement/investment planning (CIP), involves the identification and further scoping of specific facility development or refurbishing over a 1-5 year time span. This includes the assessment of near term needs and priorities, and identifies what specific projects can be carried out to improve or extend service to meet near term demand, or to maximize the useful life of existing infrastructure. Once developed, the short term or “capital improvement” plan provides a well studied framework for the identification of specific projects to be undertaken in any given fiscal year.
Short term utility plans are intended to support near term development requirements and to ensure that adequate utilities services can be in place in advance of specific development and building permits.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Monitor and assess system conditions and demand.  CIP’s are developed in response to both system renovation requirements as well as increasing demand which may drive the need for more system capacity or the extension of services to new areas.  The SL-NSDI will provide access to a variety of information that can assist utility organizations in anticipating the location and characteristics of land use and population changes that will affect utility service demand in the near future.  This includes but is not limited to land use plans, proposed development projects, existing and projected population statistics and trends at the neighborhood level, and the CIP’s of other entities, including other utilities.  Likewise, by monitoring and analyzing system maintenance and inspection activities the CIP can respond to correct chronic maintenance issues and need for preventive system renovations.  The development and communiction of a common consensus regarding near term renovtions, development plans and projections would help greatly for the utility companies and other providers of community infrastructure, facilities and services to more effectively develop their own CIP’s, and result in more coordinated and efficient utility coordination and community development collectively.

Provide access to common land base information. Utility CIP planning often requires the development of general designs for system expansion or retrofit, at a level that can be used to determine project feasibility and planning for more detailed engineering design in the future.  This requires access to basic land base information that includes representation of the current built environment, administrative juridictions, physical characteristics of the landscape such as topography, soils, hydrology and other factors, land ownership, land use plans and restrictions, locations and characteristics of other utilities, and existing and potential natural hazards.  

Analyze utility development issues, opportunities and constraints.  GIS technology provides a variety of spatial overlay and analysis tools that can be used to identify location of future system needs and the individual and cumulative issues, opportunities and constraints that need to be considered in defining utility CIP’s.  The resulting supply/demand, opportunity/constraint and utility coridoor routing analysis maps can provide invaluable information to support the formulation of well considered CIP’s by concerned utilities.

Support development and recording of utility capital improvement plan.  GIS provides geospatial tools that can be linked to computer aided system modeling, design and drafting applications that exist for each type of utility.  These can be used to prepare general utility system configurations, identify properties that might be affected and any environmental issues that might be created, as well as provide engineering and financial feasibility information.  Once developed, the digital CIP for each utility could be published for access by authorized SL-NSDI users for their reference and to aid in community development and utility coordination efforts.   

2.3.3 System Design. 

CIP’s provide a near term planning framework within which specific projects are carried out.  System renovation and extension projects require their own specific and detailed treatment for the preparation of detailed system designs and all other engineering and administrative considerations that need to be addressed in planning for project execution.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:
Assess project requirements.  This involves the use of GIS data and network analysis to assess the requirements for renovation of existing utility facilities and networks or the design of new additions.  Demand information can be compiled from statistical coefficients based on land use, household and facility data as well as metered information where available.  Renovation and demand requirments can be used to define system condition and capacity targets.

Conduct engineering assessment.  Basemap and other layers of information can be used to identify physical engineering characteristics, land ownership, utility easements, physical and geophysical site conditions and other factors that need to be considered in preparing the actual design for the system.  This can also include the tracking of soils, geophysical and any associated laboratory testing by location of where samples were taken.

Conduct system engineering design.  Computer aided design tools can be used with GIS information to prepare the detailed system design, inclusive of network routing and system components.  Draft designs can be modeled for system performance and cost effectiveness, with final information ready for structuring to engineering documents suitable to support bidding and construction.

Prepare construction documentation.  Digital system design information can be used to generated engineering documents and associated information that can help to streamline the project tender and bidding process.  If structured correctly, the system design informaiton can be used to automatically generate material bills of quantity listing all components to be refurbished, replaced or installed. 
2.3.4 Construction Management

Once construction responsibilities are assigned, there is a process for managing and overseeing that project through completion, including keeping track of both the technical and financial performance of the work as specified in the contract and associated contract documents. Next, a final approval is issued and the work is commissioned for operation, with a defects liability period.
Requirements for construction management are relatively similar between the participating utilities and entities involved in other infrastructure development.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Track project locations.  The location and extent of planning, in-progress and past projects can be tracked location.  Using a project number or name as a unique identifier, the location information can be linked to all other information about the project that is in digital form (schedules, construction drawings, case files, etc.), thus allowing project information to be monitored spatially and retrieved through a map.

Monitor project installation progress.  Project status information can be linked to the spatial location of the project, and displayed thematically.  This can allow a “dashboard” view of project status across a geographic area of interest.  

Manage project construction drawings and case files.  Digital construction drawings and case file information including field notes, photographs, correspondence and other pertinent information can be linked to the project location on a map.  This allows this information to be retrieved through a map interface individually or through a spatial and/or tabular query (e.g. give me access to all the projects within the past three years within 100’ of Front Street).  

Record and manage project as-built drawing.  As a project is installed and prior to burying any underground components, the final location and characteristics of the installed system should be recorded as the digital “as-built” information.  This information can then be added to the GIS database to provide the most accurate location of the installed system for future reference.  As-built information including explanations for any deviations from original design drawings can likewise be stored in a digital format linked to the project location and other information and retrievable for future reference.  
2.3.5 Asset Registry Management.  

Traditionally, the recording and use of utility asset information has been handled separately in the facility mapping, operations and maintenance, and financial management systems.  Likewise, the management of a parts warehouse inventory might typically be handled yet another disconnected information database,  In a modern integrated enterprise utility management platform a centralized, common asset register database is used to support each area while streamlining the process of asset registry capture and providing integration and interoperability across various enterprise applications.  With well structured standards and process covering the previous steps, a common fixed asset register that can be used for all the other areas mentioned.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Develop integrated enterprise system model through facility mapping.  When modeled correctly, the system design and as-built map information for a utility project can be used to automatically create an integrated enterprise system model that can support multiple applications and link other systems.

Integrate GIS with other enterprise systems.  GIS data can be modeled as one component of an integrated utility enterprise information management approach:

· Common asset register used by financial system for system valuation and depreciation;

· Common asset register used by maintenance management system to link preventive and reactive maintenance to specific locations and appurtenances;

· Link customer care system to account locations;

· Link GIS network to System Control and Data Acquisition (SCADA) systems;

· Utilize spatial analysis tools to cluster, analyze and report maintenance, system performance issues and customer complaints by geographic locations and areas;

· Place-aware social media and messaging used for public to report observed problems or issues;

· Common facility map also structured to accommodate system modeling;

· Common facility map also structured to accommodate outage analysis and response.
2.3.6 Operations and Maintenance. 

This is usually initiated after commissioning, and includes all the activities required to keep the networks operational to a certain level of service and to maximize the useful life of the assets. This should include preventive and emergency maintenance, system monitoring, managing stores, administering a customer call center, and updating available system information to reflect changes.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Link maintenance workorders to system locations and appurtenances.  Facility map identifiers can be used as the asset tag to tie preventive or reactive work orders to specific system locations and appurtenances.

Assess system fault and dispatch response crew.  GIS linked to other operational systems can be used to model the probably location of a system fault, to generate a work order and dispatch the appropriate crew to the location of the probable fault within all the system information needed to carry out their work.  

Route inspectors and maintenance crews.  Whether preventive or reactive maintenance, the GIS with linkage to other operational systems can be used to visualize workload and assign crews on a geographic basis.  

Customer notifications.  When system maintenance activities will involve temporary service outage or other impacts to customers, the GIS linked to customer care can be used to notify the customers of such disruptions in advance.

Monitor and assess recurring maintenance issues.  Recurring complaints and maintenance activities can be visualized and analyzed geographically to identify hot spots and issues that may require longer term resolution.
2.3.7 Administration and Finance. 

This refers to a variety of activities that support the core business, and include procurement or contract management, legal issues, regulatory monitoring and control, financial management, human resource management, public relations, and quality management.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Maintain up to date asset inventory.  Integration with GIS based facility mapping can ensure that the common asset registry is up to date and accurate according to as-built records and conditions.  Information such as project identifiers will be present in the raw information, thus allowing the information to be aggregated as needed to support financial analysis purposes.

Conduct location-aware customer relations management.  Linkage of customer care, accounts and billing information to the account location in the GIS provides a variety new ways of analyzing and visualizing customer information, including but not limited to consumption rates and trends, complaints, bill payment status, meter shutoff work orders, and other such activities.

Route meter readers.  The GIS can be used to establish the most effective routes for meter readers.  These can also illustrate accounts with pending approximations that are past due for physical reading, meter location information, and recording of any constraints to reading (gate access, dog, etc.).  Such information can be accessible online or downloaded to meter reader mobile device.  Alternatively, meters can be converted for remote sensing and real-time reading.  

Prepare analysis and reports for PUC.  The Public Utilities Commission (PUC) requires certain financial and operational information to ensure that each utility is being run in an efficient manner that is in the best interest of the public and that utility rates charged are appropriate, fair and equitable.  System performance statistics (service outages, complaints, etc.) can be tracked and reported spatially.  An integrated approach to enterprise management enhanced and supported by appropriate modern technology can ensure that the public is receiving the best service at the best price.
2.3.8 Public Utility Oversight and Regulation.  

A Public Utilities Commission is often in place to provide oversight of utility companies to ensure their services are efficient, equitable and provided in a manner that serves the best interest of the public, including the regulation of fair rates to be charged to customers.  The requirements for the effective utilization of GIS and the SL-NSDI have been listed in the previous sections.  Implementation of GIS as an integral component of an integrated enterprise information management approach can help to ensure that utility operations are integrated, coordinated and streamlined to the extent possible for maximum efficiency and quality of service delivery to the customers.  It can also be used to effectively monitor and assess the quality of service delivery based on measurable factors such as maintenance activities, service disruption events, customer complaints, service quality or issues (e.g water quality), and other such factors. The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:


Monitor utility performance.  The monitoring of utility performance in terms of efficiency and quality of services can be supported by the GIS and SL-NSDI.  This includes monitoring the full range of business activities and associated costs from long range planning down to operations and maintenance and administrative management.  Monitoring these issues spatially can provide better insight to specific problem areas that need addressing and the customers that are most affected.  It can also provide information and insights into ways that the utilities can keep capital investment and operating costs in check, thus ensuring that utility rates are fair and equitable and based on an optimized utility business.

Generate statistics and thematic maps.  PUC assessment of utility performance, finding and recommendations require communicating this information to leadership and the public.  The GIS and SL-NSDI can provide a rich set of tools for statistical reporting and map-enabled visualizations to understand the issues involved, affected populations and what actions can be taken to resolve these issues and ensure optimum services and service rates to the public.

2.4 Community Facilities and Services

For purposes of this Requirements Assessment, community facilities and services refers to a variety of local service categories that are often needed by neighborhoods or communities and may or may not be provided by government.  These include:

· Park and recreation facilities.  
· Solid waste management.    

· Emergency services (fire and ambulance).

· Health services.  

· Libraries and archives.  

· Museums;

· Cemetaries;

· Places of worship;

· Town halls and community centers;

· Theaters and playhouses;

The presence and adequacy of certain local community facilities and services help to support a certain level of service and quality of life for local community residents. Many of these may be provided by different government, civil or private sector organizations.  Urban planning should establish the land use framework for accommodating community facilities and services, but the actual monitoring and assessment of actual conditions is necessary for local authorities to be able to take actions to implement or lobby for the implementation of government provided services, to provide incentives to attract civic and private sector investments in these areas, and for those providers to assess the viability and feasibility of making such investments in local communities.  The activities carried out by SL-NSDI stakeholders that relate to this business area as identified by the Baseline Study are listed in Appendix A, Section A-4.  
The planning, design, development and operations of community facilities and services for the purposes of GIS and the SL-NSDI related business activities has many structural similarities to utilities and other community infrastructure.  

2.4.1 Facility and Service Inventory.  

To understand the adequacy of various community facilities and services it is necessary to have a clear picture of the distribution and characteristics of the existing situation.  The nature of how geographic locations and service capacities are described varies from theme to theme, but the development of a common integrated repository of such information along with key descriptive information that is common across all (e.g. the “facility name” and “facility type” – the latter according to a standardized classification scheme) can help to provide a common operational picture of the community facility situation across all themes and communities.  Beyond these basic descriptors, facility owners can develop additional information that is needed to support their management of those facilities, and some of that information can provide useful reference for other stakeholders.

In the case of GIS and the SL-NSDI in Sri Lanka, requirements of the following community facility types are considered:

Park and recreation facilities.  Local governments are generally responsible for managing public parks and recreation areas within their jurisdiction.  They are to ensure that recreation is considered in any local land use planning exercises, maintaining park facilities and grounds, and managing various types of organized activities that are carried out in parks and recreations areas.  Parks may include both open space to accommodate various general or specific uses (e.g. football field) as well as buildings to support recreation and community activities.  Parks may have specific planned recreational programs and spaces that need to be planned and scheduled.

Solid waste management.  Local solid waste management, where this is formalized, is handled under the environmental sanitation function of local government.  GIS related aspects of local solid waste management include transfer and recycling centers, trash pickup routes and schedules, weed abatement infractions, culvert cleaning, identification and cleaning of illegal dumping and derelict automobiles and other such functions.

Emergency services.  Emergency services in this context include fire and ambulance.  Emergency service facilities that require mapping include fire and ambulance station locations.

Health services.  Health service locations include both government and private clinics, pharmacies, urgent care centers, and hospitals.

Libraries and archives.  This includes the locations and basic characteristics of various public libraries and archives for specialized reference materials.  

Museums.  Publicly and privately managed museums.

Cemetaries.  Publicly and privately managed cemetaries.

Places of worship.  Temples, Mosques, Churches and other places of worship.  

Town halls and community centers.  Town halls and community centers.

Theaters and playhouses.  Theaters and playhouses for showing of films or live performances.  

The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Provide a basis for mapping the location and essential characteristics of facilities.  GIS provides the basis for mapping the locations of facilities and the linking to tabular databases that describe the essential characterstics of each, e.g. facility size, number of employees, number of beds, etc.  The facility information needed by each entity for its own internal purposes will generally be much more than that needed in common across the SL-NSDI community, and these needs will need to be identified through the development of community facility data standards.

Link programs and services to facility locations.  The GIS location information can be linked to a full accounting of the facility physical assets and services provided.  This information can then be used for facility assessment as described later, as well as provide a basis for customers to find where such services are available, for example through an online application.

2.4.2 Facility and Service Assessment.  

Facility and services assessment is conducted to determine how well a community and its various neighborhoods are served within various service categories.  From a government perspective, this information is useful for land use planning, social and economic development purposes.  For service providers and investors this assessment can be used to assess existing demand, competitive analysis and to determine the best areas for investment.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Assess community facility supply and demand.  Facility and service inventory information described previously includes a record of facility locations and the type and magnitude of services that are offered at each.  Other information such as census and other related socioeconomic information can be analyzed to determine the location and likely level of demand for each service.  Commercial information providers of “consumer profile” data combine census with other sources of information that describe the different preferences, lifestyle, lifePhase, attributes and trait categories of various classes and types of people.  When combined with GIS this information is typically used for targetted markeing purposes.  Such classifications can also be used to estimate demand for various community facilities and services.

Conduct service area analysis.  GIS spatial analysis tools can be used to conduct service area analysis.  This can vary from analying the drive time of fire trucks or ambulances from their stations to identify areas outside of target maximum drive time to geocoding customer home and/or business locations to understand their distribution. 

Develop thematic maps and statistics.  The GIS tools can utilize the service area analysis to generate a variety of thematic maps, statistics and combinations thereof.  For example a map showing the target drive times for all fire stations, identification of properties and structures outside the target, calculation of the percent of properties with inadequate service, and their total assessed value.  

2.4.3 Facility and Service Siting and Design.  

GIS provides tools to support facility siting and design.  The GIS/SDI requirements of those functions identified by the SL-NSDI Baseline Study and/or international practice can be summarized to generic common requirements for this business area as follows:

Siting Analysis.  GIS provides the tools to determine the best location for a proposed service.  This can be used by government to determine the best locations to fill gaps in existing service areas (for example a new fire station or ambulance dispatch location) or to establish optimum siting for regional facilities, such as a new landfill.  This functionality can also be used by the private sector to find optimum sites for a new business.  Spatial analysis and weighted decision critera are applied, for example “find a site for my warehouse that requires a vacant plot greater than 5 acres and zoned for industrial, adjacent to an existing main road and with access to water, electricity and sewer and not adjacent to any sensitive environmental feature or land use (hospital, school, aged housing facility, etc.).

Routing.  The GIS provides tools to establish the most efficient routes, for example for trash collection.

Facility and Service Programming.  SL-NSDI can provide a variety of informaiton that can be used to evaluate the likely service demand for a particular facility, from which the service programming and facility space planning can be conducted.  

Facility Design.  GIS can provide information regarding the topography of a site, existing utility and infrastructure drainage characteristics, viewsheds, solar access and other factors that may influence the orientation and design of the facility.  GIS also provides tools for 3D visualization of the planned facility and tools for adjusting the design that will provide immediate feedback relative to the service and space planning targets.

2.4.4 Facility Construction Management.  

GIS can be used to support the facility construction process, including tracking of the location and status of each construction project, linking to project design drawings and associated case file information.  The GIS/SDI requirements of those functions identified by the SL-NSDI Baseline Study and/or international practice can be summarized to generic common requirements for this business area as follows:

Link facility design documentation to locations.  CAD drawings and other constructoin case file information can be linked to the GIS.  This provides the option to retrieve such information through a map interface whenever this is useful.

Link construction schedule and status tracking to locations.  A construction schedule in GANTT or other format can be linked to the GIS.  Status information can be displayed as a statistical display for each location, for example a nationwide map indicating schools under construction, their target completion dates, and current percent complete.

Maintain a historical record of the construction process and as-built conditions.  Changes to design drawings must often be made to accommodate conditions encountered during the construction process.  It is important that the final as-built condition of the facility and any related underground or aboveground utilities and other infrastructure are accurately captured and reflected in the GIS.

2.4.5 Facility Operations and Maintenance.  

This is usually initiated after commissioning, and includes all the activities required to keep the facilities operational and to maximize the useful life of the facility assets. This includes both routine maintenance as well as unplanned maintenance to address unforeseen issues. 

Appendix B provides a comprehensive identification of all the organizations and their functions that relate most directly to this business application area.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Link GIS to maintenance management system.  A digital maintenance management or work order system can be linked to the GIS to be able to display and track maintenance schedules, activities and history spatially on a map.

Link GIS to space planning system.  In-building GIS can be used to plan and allocate spaces in a facility for offices and other activities (including the management of cemetary plots).  This same functionality can also be used to program events and other temporary uses.

Link GIS to leasing and fees system.  There are a variety of facilities and establishments that pay fees to the local Councils.  Any fee tracking system can be linked to the GIS to be able to track fee schedules and status to the locations of specific facilities.  

2.4.6 Facility Administration and Finance.  

The administration and finance of facilities involves overseeing operations, engaging with facility users, tracking operations and maintenance activities and costs and managing financial matters.  With the right data modeling and integrated system development all the operational systems can be interoperable and digital dashboards can be provided that allow managers and administrators to more effectively monitor facility performance. The GIS/SDI requirements of those functions identified by the SL-NSDI Baseline Study and/or international practice can be summarized to generic common requirements for this business area as follows:

Administrative dashboard.  Provide managers and administrators with the ability to oversee matters related to one or multiple facilities.  This sort of dashboard combines the ability link operational information with GIS to summarize, report and display relevant information spatially.

Generate periodic status maps and reports.  The GIS and related database statistical tools can be used to generate periodic reports as required by an organization’s management or by the government.

2.5 Transport and Transit
This business area refers to all forms of transportation and transit on land, sea or air and addresses both facility inventories as well as service programs and routes.

2.5.1 Surface Transportation
Road management includes a full lifecyle of activities from long range planning for future transportation needs, to the management of road paving, signage and roadside weed abatement.  The life cycle starts off with development of long range planning, ideally integrated to the long range comprehensive community development planning, in order to develop expansion considerations. This should consist of forecasting, defining planned road locations, routing, and capacities, and their preliminary cost estimates. Following this is short term planning for the building of new roads or the substantial upgrade or repair of existing ones that will typically involve feasibility analysis, project selection, and cumulative development impact assessment. After approval, a series of activities are undertaken to fully design the project to the extent that it can be used to support bidding and construction.  Operations and maintenance involves all the activities required to keep a road network operational to a certain level of service and to maximize the useful life of the road assets. This should include preventive and emergency maintenance, system monitoring, managing stores, administering a customer call center, and updating available system information to reflect changes. 
GIS provides the tools and methods for the management and maintenance of government roadways, inclusive of pavement, traffic markings, street furniture, and other related issues. Appendix A, Section A5 provides a comprehensive identification of all the organizations and their functions that relate most directly to this business application area.  The GIS/SDI requirements of those functions identified by the SL-NSDI Baseline Study and/or international practice can be summarized to generic common requirements for this business area as follows:

Pavement inventory and condition assessment.  Comprehensive inventory of streets, street pavement and pavement conditions, and the ability to display and analyze that information geographically.  This is often structured as a “linear reference system” that allows the pavement condition and treatment information to be structured, managed and displayed as linear references between established roadway nodes, without the need to break up the topology of the road network.

Street furniture and signage inventory.  Street signage and other "furniture" that is owned and maintained by the local government.
Pavement treatment planning.  GIS can be used as an effective environment for collecting, managing and analyzing pavement condition data that can be used to plan pavement reconditioning and preventive maintenance activities.  

Maintenance management.  Work order system to allow supervisors to outline work areas by geographic and/or inventory type (pavement or street furniture), and to route inspectors and field crews in a logical sequence.

Complaint management.  Logging and tracking road complaints by street location.  Location aware social media can be used to link complaints and supporting photos or notes to the locations the complaint is referring to, for example to report a pothole.

Accident analysis.  Traffic accident data can be maintained over time and analyzed to identify trends and explore possible solutions to repeat problem areas.

Historical trend analysis.  Trends by street or administrative area.
Routing and Wayfinding.  A digital navigable roads database can be used as an effective foundation for transportation routing, wayfinding and logistics. 

The SL-NSDI should eventually be able to support this business area in a variety of ways, including but not limited to the following:

· Provide access to long range land use plans, near-term project plans;

· Provide access to land use, population census, commercial establishments and industrial facilities as input to traffic models;

· Provide a navigable street database that can be used to support general wayfinding as well as routing of inspectors and maintenance crews and logistics management for delivery of products and services;

· Publish street closures and barriers so that these are visible and known to others on the network, such as emergency medical, fire and police dispatchers and responders;

· Publish daily and eventually hourly traffic data for major arterials for use by others, including the media and the public;

· Street database can also be used as the basis for a pavement management system;

· Provide access to basemaps to support the development of road facility inventories;

· Provide the ability for call center operators to provide service information to customers;

2.5.2 Transit 
Transportation planning is highly related to urban and regional land use planning, ensuring that future land uses can be supported with adequate transportion infrastructure. It should address the multi-modal transportation needs and solutions, given the socio-economic constraints and vision, and given the physical context. Planning should consist of forecasting, defining planned facility locations, routing, capacities, and cost estimates. Based on such plans, specific projects can be developed once a feasibility analysis recommends it. The actual operations and maintenance of transportation will vary depending on the type of mode, but should nevertheless include activities meet or exceed the targeted level of service and to maximize the useful life of the assets. This should include preventive and emergency maintenance, system monitoring, managing stores, administering a customer call center and bus terminals, and updating available system information to reflect changes. Depending on the degree to which some of these services are privatized, regulatory functions may also be necessary.
GIS provides tools for the collection, modeling and visualization of transportation and traffic related information and analysis procedures.  This can support the development of regional, structure and local plans, and for both one-time and cumulative analysis of development proposals or changes in the urban fabric over time.  It is also used for ongoing assessment of traffic conditions to support the refinement of signalization, traffic markings, signage and other issues. The GIS/SDI requirements of those functions identified by the SL-NSDI Baseline Study and/or international practice can be summarized to generic common requirements for this business area as follows:    
Data compilation.  Capture of various information such as transportation networks, major trip generation and destination sources, traffic measurement data, traffic accident data, signage and signalization, and intersection turning motions.
Scenario development.  Development and management of alternative scenarios and options.
Traffic modeling.  Simulation of traffic patterns and volumes. Dynamically model realistic network conditions, including turn restrictions, speed limits, height restrictions, and traffic conditions at different times of the day.
Intersection modeling.  Traffic analysis at the intersection modeling level to assess signage, signalization patterns, turning motion patterns, and to determine wait-time and other factors under various alternative scenarios.
Bus routing.  GIS provides effective tools for determining the most effective routes for buses and any other public transit vehicles that have set schedules and routes.  Initial routing can be based on census, establishments and other information that can be used to estimate potential ridership.  As routes are operated, ridership information can be monitored and used to calibrate and optimize the routes geographically and/or timings to optimize efficiencies and quality of service to the largest number of public transit users.

The SL-NSDI should eventually be able to support this business area in a variety of ways, including but not limited to the following:

· Provide access to current and historic land use, population projections and other information from all the relevant sectors to support transportation master planning;

· Ability to link and correlate information such as employment, census, household surveys, commercial licenses , environmentally sensitive areas, and other information, and to summarize that information into traffic analysis zones and transport model nodes that can be used to support traffic modeling;

· Provide a navigable street map that can be used to support traffic and transit modeling;

· Varying levels of administrative units of government across different sectors need transportation plans to coordinate their efforts.  SL-NSDI can eventually provide an environment where all those plans can be accessed, compared, contrasted and coordinated;

· Publish public transit routes and schedules online with other contextual map information;

· Integrated information environment can be used to visualize analysis results and planning scenarios in ways that can be understood by decision makers;

· Provide call center operators the ability to provide service information to customers.
2.5.3 Air Transportation
Air transportation includes commercial, government and private planes, helicopters, landing fields and helipads.  Generic GIS and NSDI business support functions based on international experience includes the following:

Air transportation national planning.  National planning for an effective air transportation system requires regional analysis for airport and airfield siting relative to air transportation demand and economic development objectives, land use compatibility, access to surface transportation infrastructure, physical planning characteristics (topography, soils, surficial geology, hydrology, etc.) avoidance of impacts to sensitive environmental and cultural resources, and many other factors.  Airport facilities need to be aligned with development plans for surrounding settlement and urban areas to avoid encroachment that could create future issues between the airport and surrounding communities.

Airport facility planning and design.  Airports are large and complex facilities that have many characteristics of a small city, including buildings, vehicular circulation, utilities and other features.  In addition airports have specialized characteristics for traffic management, runways and all the involved signage and appurtenances for effective air traffic management.

Airport operations and maintenance.  Like any facility, airport operations and maintenance can benefit greatly from GIS linked to other maintenance management systems.  This applies to both scheduled maintenance as well as as-needed response to unplanned maintenance issues.

Noise monitoring and management.  Jet planes landing and taking off create significant noise that can be disruptive to surrounding communities.  Monitoring the noise levels of planes coming and going is often conducted to ensure that planes stay within prescribed approach envelopes and that noise limit caps are maintained.  

Space planning and management.  GIS provides the ability to map and manage spaces and uses across the airport, including the development and management of office assets.

Security management.  Airports today have special security requirements to ensure the safety and security of the facility, its employees and customers.  GIS-based building and facility plans can include the locations of security cameras that can be accessed via the map.  Likewise the GIS can be used to prepare security vulnerability analysis and contingency planning and management.

Develop and maintain aeronautical charts.  Aeronautical charts are highly specialized cartographic products with their own special geographic and navigation symbology that can benefit from access to certain data that will be available through the SL-NSDI.  Likewise some of the digital chart data can be of benefit to other applications outside of aviation.

2.5.4 Water Transportation
Water transportation covers water routes in both the sea and inland rivers and waterbodies.   The GIS/SDI requirements of those functions identified by the SL-NSDI Baseline Study and/or international practice can be summarized to generic common requirements for this business area as follows:

Maintain inventory of all docks, marinas and boat ramps.  GIS can be used to develop and maintain a digital database of the locations and characteristics of all docks, marinas and boat ramps.  

Maintain water transport route maps.  The approximate location of water taxi routes is known and mapped.  While the boats do not follow these as you would a road, knowing the locations and place to place connections is useful and can be maintained in GIS.

Maintain nautical charts and notice to mariners bulletins.  Nautical charts are highly specialized cartographic products intended to support navigation on waterways.  These are typically developed at variable scales depending on the level of detail required for navigation purposes.  Notice to mariners are periodic bulletins that announce changes to nautical charts and navigation aids.  Maintaining this information in the SL-NSDI can support many types of marine applications.

2.6 Public Safety and Security
These activities cover a number of different components: Crime and investigative analysis; Community policing; Criminal justice and intelligence; Corrections, parole and probation; Law enforcement resource tracking and management; Event management; Emergency response; Disaster response; and Disaster contingency planning. Also within public safety is the court function, including local court administration, and case filing and tracking.  In cases where the public safety function is not located administratively within the local government, it is then important that there are strong linkages and communications and information sharing channels open between the organizations to ensure effective coordination. GIS applications in this area range from risk assessment and emergency response contingency planning, to crime analysis and tracking, emergency dispatch and police resource planning.  SL-NSDI can ensure that the broad range of information that security and law enforcement professionals need to do their job is readily available.  Appendix A, Section A6 provides a comprehensive identification of all the organizations and their functions that relate most directly to this business application area.  The GIS/SDI requirements of those functions identified by the SL-NSDI Baseline Study and/or international practice can be summarized to generic common requirements for this business area as summarized in sections following.

2.6.1 Community Law Enforcement

Community law enforcement is generally carried out by the Sri Lanka Police force under the Ministry of Public Order. The police force has a manpower of approximately 85,000. It is responsible for enforcing criminal and traffic law, enhancing public safety, maintaining order and keeping the peace throughout Sri Lanka
.  There are other departments with law enforcement and “police powers” related to traffic control on highways, littering, recording crime incidents in special use areas such as touristic destinations and national parks, illegal hunting and fishing, non-compliance with environmental permit and other related activities.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Conduct computer aided dispatch.  Connected to a call and dispatch center, GIS can assist in rapidly locating an incident and mobilizing a response.  Location aware social media can provide pubic callers with a convenient way to communicate the location of incidents, in addition to addresses and other points of interest.

Record and track violations.  The location of violation incidents can be captured on a gps, gps-enabled mobile device or smart phone or reference to points of interest and street addresses.  The location information can be linked to the violation record for spatial tracking, analysis and thematic mapping purposes.

Monitor and assess violation patterns.  The analysis of violations over time can provide insights to the source, causes and possible solutions to avoid future incidents.  Crime analysis is well established to support police work, and the same principles are applicable to other incident analysis areas.  

Record and track fire code inspections.  Fire code inspections are recorded and citations issued for correction. Re-inspection may be carried out to ensure that the corrections are carried out.
Thematic mapping and reporting.  Generation of a variety of thematic maps and reports.

2.6.2 Emergency Response
Fire and ambulance emergency response services are life and property saving activities that are very time sensitive and can mean the difference between life and death.  These services are provided by various government and private ambulance service entities.  Common functions include the following:
Conduct computer aided dispatch.  Connected to a call and dispatch center, GIS can assist in rapidly locating an emergency and mobilizing a response.  Location aware social media can provide pubic callers with a convenient way to communicate the location of emergency incidents, in addition to addresses and other points of interest.

Record and track emergency incidents.  The location of emergency incidents can be captured on a gps, gps-enabled mobile device or smart phone or reference to points of interest and street addresses.  The location information can be linked to the violation record for spatial tracking, analysis and thematic mapping purposes.

Monitor and assess emergency response patterns.  The analysis of violations over time can provide insights to the source, causes and possible solutions to avoid future emergencies.  

2.6.3 Disaster Management
Sri Lanka is prone to a variety of natural disasters related to typhoons and tsunamis including flooding, wind damage, storm surge, tsunami runup and others.  This business area is especially important to the community and infrastructure resiliency issue related to increased storm activities, sea level rise and other issues related to climate change.

Effective disaster management involves a full lifecycle of several Phases of activities that can be supported by GIS and the SL-NSDI and that will provide a rich repository of information that can be used together to accomplish this important business area. The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Hazard analysis.  GIS can be used to determine where natural hazards are present, for example modeling what part of a river or drainage is likely to flood or where storm surge and wind exposure could present danger during a major storm.

Vulnerability assessment.  The location and characteristics of a hazard can be overlayed to other resources at risk such as people, buildings, infrastructure, facilities, and anything else that may be damaged from a given hazard.  Vulnerability assessment can also consider the cumulative risk of multiple hazards, and include systemic hazards such as access roads that may be cut off or a hospital that may be put out of commission during a disaster event.  Such assessment can also be used to adjust disaster insurance policies to best reflect the most likely scenarios and needs for response and recovery.

Contingency planning.  Once the hazards and vulnerabilities have been identified, then various pre-planned scenarios for how to respond to them most effectively can be devised.  Contingency planning involves a significant multi-stakeholder, multi-sector effort to address all facets of an effective response plan so that the roles and responsibilities and chain of command among all concerned is well defined and understood and that all critical resource and logistical staging and procedures are established well in advance of a disaster event.  Contingency plans may also be used as the basis for joint drill exercises in advance of an event.  

Response support.  During an event the GIS and SL-NSDI can support the mobilization of the contingency plan for an effective response effort.  The movement of personnel and materiel can be monitored and the SL-NSDI used to provide a common operational picture so that all parties understand what others are doing and what resources are available.

Recovery support.  Following a major disaster, GIS and the SL-NSDI can provide important information to assist in carrying out recovery efforts.  The movement of recovery aid food, water, medical supplies and other materiel can be tracked.  Internally displaced persons can be registered to help friends and family to locate one another and temporary shelter assigned, among other functions.

Disaster resistant community planning and design.  The best way to avoid catastrophic impacts of major disasters is to plan communities and landscapes to avoid problem areas and build sustainability and resilience into planning and development processes across all sectors.  This consideration with special consideration to climate change issues  is being incorporated into most of the major planning efforts underway in Sri Lanka today.

The best practice experience in this core business area suggests that the following additional benefits can in principle be gained from SL-NSDI in this business area:

· Access to navigable street data to support vehicle routing;

· Detailed survey information provides important information that can be used when responding to emergency events especially in Sri Lanka island and similar urban contexts;

· Providing 3D displays for better event management and visualization;

· Integration of current public health capacity information with emergency response services;

· Access to location and capacity data for certain facilities such as schools that require special evacuation response;

· Access to location and hazardous material data for certain facilities such as factories that require special emergency response;

· Access to real time information on water storage locations and capacities for fire engine refilling;

· Common reference system to ensure that shared data can be integrated spatially, especially during disaster response;

· Access to demographic time series data and relevant current indicators for crime analysis;

· Ability to provide service information to the public;

· Access to frequently updated high resolution imagery;

· Varying levels of administrative units of government across different sectors need comprehensive plans to coordinate their efforts.  SDI provides an environment where all those plans can be accessed, compared, contrasted and coordinated.
2.6.4 Food Security
The World Food Summit (1996) established that food security is achieved when all people, at all times, have physical and economic access to sufficient, safe and nutritious food to meet their dietary needs and food preferences for an active and healthy life.   This definition highlights the multi-faceted nature of food security which includes:

· Availability – food that is available through own production, reserves and imports;

· Access – ability of a household to acquire sufficient food to meet its needs through own production, hunting and gathering, purchasing, barter, gifts and food aid;

· Utilization – ability of members of a household to make use of the food they have access to.  This includes household preferences and associated methods for food storage and preparation.

· Vunerability – extent of exposure to risk and ability to mitigate or recover from any disaster or prolonged negative conditions.  This can include acute food and nutrition insecurity in the case of major disasters and chronic or transitory food insecurity related to cyclical patterns of production, food prices and other impacting trends.

The Food Security Atlas, Livelihood, Food Security, and Resilience (2015) is the first of its kind to be produced in Sri Lanka. Food Security Atlas (FSA) provides an extensive map-based spatial analysis defining livelihood, food and nutrition security and vulnerability. The aim of FSA is to contribute to a better understanding of the spatial patterns of food security, poverty livelihood, and resilience in Sri Lanka in order to provide a solid basis for developing a comprehensive National Food Security Plan to eradicate hunger and extreme poverty in Sri Lanka.
Effective food security management involves a full lifecycle of several Phases of activities that can be supported by GIS and the SL-NSDI and that will provide a rich repository of information that can be used together to accomplish this important business area.  Appendix A, Section  A6 provides a comprehensive identification of all the organizations and their functions that relate most directly to this business application area.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Food source inventory.  This includes the development of a complete inventory of locally produced or imported food stuffs, markets, and infrastructure for the storage, packaging and distribution of food.
Hazard analysis.  GIS can be used to determine where natural hazards are present that may impact food production or distribution, for example modeling what part of a river or drainage is likely to cause damage to agricultural area or constrain access to important transportation linkages.
Vulnerability analysis.  GIS can support the assessment of various types of food security related vulnerabilities including projections of crop damage from various types and locations of storms or flooding events, as well as longer term issues such as drought.
Contingency planning.  Once the hazards and vulnerabilities to food security have been identified, then various pre-planned scenarios for how to respond to them most effectively can be devised.  Contingency planning involves a significant multi-stakeholder, multi-sector effort to address all facets of an effective food security response plan, including post-event emergency response as well as longer term mitigation measures for trends such as drought or climate change.

Note:  The emergency response and recovery aspects of the food security issue are already addressed in the previous “Disaster Management” section.
2.6.5 National Security
National security in today’s unsettled world is dependent on strong military and intelligence functions.  GIS is used extensively in this field to support defense mapping, base operations, intelligence and surveillance, military engineering, force protection and security, incident planning and response, mission planning and many other areas.  The role of SL-NSDI in this area should be to ensure that information accessible to the civilian agencies is likewise accessible to the national defense community.  The SL-NSDI function may be further extended within the defense community to integrate information among military and intelligence branches, but this information is generally segregated from the civilian SL-NSDI.  
GIS aligns well with the concepts of Network-Centric Operations (NCO)—using a network to connect decision making across multiple defense domains and is able to seamlessly integrate homeland defense with other internal security activities. Specific examples include:
Military operations. Network Centric Operations (NCO) represent the future for defense in which modern information technology transforms the military into a smaller, smarter, and more agile force, covering intelligence, surveillance, and reconnaissance (ISR), command, control, communications, computers, and intelligence (C4I), and Precision engagement (PE).
Base and facilities management. Flexible technology to balance the management of real property, assets, and facilities with resources and mission requirements. 
Training area and range management. GIS provides range managers with decision support technology to manage increasingly complex weapons systems and environmental and safety concerns. 
Environmental security. GIS enables environmental managers to overlay many types of geographic and environmental data to create models and strategies that assist in complying with environmental and cultural resource management regulations. 
Force protection and security. Security managers must optimize the use of force protection resources against mission requirements. GIS provides the security management team with a common installation picture and the geospatial tools for effective decision support. 
UXO. Unexploded ordnance poses a unique, spatially distributed environmental management and remediation issue for many defense sites. GIS tools support the mission to identify, track, analyze, manage, and remediate UXOs. 

The best practice experience in this core business area suggests that the following additioanl benefits can in principle be gained from SL-NSDI:

· Access to frequently updated high resolution imagery for various applications;

· Access to updated basemapping and other contextual information for emergency response;

· Integration of military and national security with emergency response services;
· Access to navigable street data for tactical response;

· Access to soil, digital terrain models, road networks, and other data for assessing different route possibilities for different vehicles;

· Common reference system to ensure that accessed data can be integrated spatially.
2.7 Public Health and Welfare

The public health and human service core business is a service sector that addresses a fundamental aspect of society, namely its health and the equitable welfare of its population. This sector covers the topics of public health, social welfare, and the protection of the public through systematic pollution and waste management.

Appendix A, Section A7 provides a comprehensive identification of all the organizations and their functions that relate most directly to this business application area.  The GIS/SDI requirements of those functions identified by the SL-NSDI Baseline Study and/or international practice can be summarized to generic common requirements for this business area as summarized in sections following.

2.7.1 Public Health

The Public Health sector covers all aspects of public and private health care, ranging from long range health care policy and facility planning, public health service area analysis, facility siting, design and construction management, facility management, epidemiology and tracking and response to outbreaks of contagious disease, tracking and assessment of chronic health issues, and customer care.  GIS provides the tools to track and analyze all these issues geographically, thus allowing us to understand patterns of public health issues, distribution of facilities relative to where the need is, identification of environmental and contextual causes for various health factors, and the outbreak, linkages and spread of communicable disease.  SDI provides health professionals with the ability to access and use information about the environment and communities that would not normally be accessible within the sector, but nonetheless provide important input to better understand, plan, and implement public health programs. 
While each of the health sector components has its unique characteristics and specific requirements, the basic “business” areas can be generalized to several basic categories, as described following.
Planning and policy. This is ideally integrated to long range comprehensive community development planning, which should incorporate infrastructure expansion considerations, including the allocation areas of land to accommodate future facilities. Policy setting is often a key part of planning as societies deliberate on different health goals and the ways to achieve those goals.
Implementation. This includes the assessment of near term needs and priorities, and identifies what specific projects can be carried out to improve or extend service or to maximize the useful life of existing facilities. This is followed by the development of detailed plans for putting facilities in place, including the human capacity, standards, technologies, and physical structures, which collectively are needed for service delivery. Detailed plans are then implemented through various ways, depending on the nature of the component.
Operations. This includes facility management, emergency response, and monitoring of public health indicators. It comprises all the activities required to keep the facilities and services operational to a certain level and to maximize the performance of the human and physical assets. This should include decision support, system monitoring, maintenance, managing supplies, customer service support, and updating available system information to reflect changes.
Administration and Finance. This refers to a variety of activities that support the core business, and include financial management, human resource management, procurement or contract management, legal issues, regulatory monitoring and control, public relations, and quality management.
Customer service. Accurate and timely information showing where services are located and how to get there. 
Service scheduling. Efficient scheduling of home health care and caseworker visits. Analysis of transportation factors and street patterns to recommend the most efficient route to and between client homes.
Epidemiology. Tools to understand the determinants of disease and its spread from person to person and community to community, and present spatial information (individual occurrences) and conduct predictive modeling.
Site selection. Ability to access the geo-demographic dynamics of an organization's existing service area in contrast to the likely demand for services at a new location.
Service location tracking. Collection and maintenance of geographical locations of service providers, customers, employers, payers, and health plans.
Resource management. Linking the physical location with the condition of the equipment or supplies. A visual link to other enterprise applications that track resources and their consumption or deployment.
Multimedia functionality. Linking reports, forms, or photos with geographic data stored in the database and help in paper reduction efforts.
The best practice experience in this core business area suggests that the following benefits can in principle be gained from SL-NSDI:

· Access to geocoding engines for locating point information (incidents, patients);
· Provide a means for supplying georeferenced public health statistics for use by others;
· Access to time series data and relevant current indicators on demographics and health cases for projecting future capacity needs;

· Provide access to environmental data for epidemiological analysis;

· Provide access to capital improvement plans for utilities and infrastructure and other contextual information for siting analysis;

· Integration of location and capacity information with emergency response services;

· Provide transportation data that can be used for patient transport routing;

· Common reference system to ensure that data from all agencies is interoperable;
· Ability to provide service information to customers.
2.7.2 Social Welfare

For the purposes of this report, social welfare refers to the host of social support facilities and programs that are implemented to ensure equitable support and opportunities for all segments of society.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Social welfare program requirements analysis.  Different segments of society need different sorts of support for social and economic development.  The GIS linked to population census, household surveys and other such information can provide the tools needed to analyze and visualize the location and character of social program needs at the neighborhood level.  New techniques utilizing location-aware social media are also opening new ways to establish two-way engagement with communities and to use this to better understand and respond to local issues and needs.  

Program planning and design.  Once local requirements are better understood, it is then possible to develop plans for facilities and services to respond to those requirements.  Community needs typically span multiple sectors, and the GIS and SL-NSDI provides an opportunity to better understand and respond to these needs in a more holistic and coordinated manner.

Program development and management.  As new social welfare facilities and programs are developed these can be added to the compiled archive of all programs that can be made available through the SL-NSDI.

Customer relations management.  Ideally the ICTA managed eGovernment portal can provide an integrated “customer relations management” (CRM) call center capability that any citizens, residents or visitors can use to report issues or establish contact with government.  Spatially enabled CRM can provide a means of understanding the locational implications of complaints, reports and service requests.  Combined with location-aware social media this can provide an effective channel for two-way community engagement that can streamline government service provision and greatly improve the public perception of government responsiveness and effectiveness.

Service scheduling. Efficient scheduling of home health care and caseworker visits. Analysis of transportation factors and street patterns to recommend the most efficient route to and between client homes.
2.7.3 Pollution and Waste Management
The pollution and waste management sector includes those business activities that are established to protect the health of the public and the environment. While the topic of pollution and waste management will be relevant within many different economic sectors, it is being treated as a separate topic here due to similarities in the involved processes and GIS/SL-NSDI requirements.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:
Environmental Permit Management. Some levels of pollution emissions to the air, water or soil are permitted by government.  Permits may also be issued for the importation, transport and use of certain chemicals that could cause environmental damage if accidentally released.  Environmental permits are issued by government according to strict guidelines and then thoroughly monitored for compliance.  GIS provides the tools to record the location of each environmental permit and to monitor compliance and cumulative impacts over time.

Monitoring and Enforcement.  This includes the monitoring of permitted pollution emissions, conducting monitoring for compliance and for conducting, tracking and recording enforcement actions when violations are identified.

Environmental Assessment and Modeling. GIS provides the tools to monitor the ongoing individual and cumulative emissions, model and understand the impacts of pollution trends, and project the impacts and outcomes of various policy or intervention strategies.  Impacts to the environment can be looked at as trends over time, current conditions, or projecting into the future based on trends or scenarios.
2.8 Natural and Cultural Resource Management

The natural resource sector includes resource utilization and extraction, as well as environmental protection and preservation.  The sustainable management of precious natural resources and preservation of natural heritage is fundamental to the health and quality of life for people in Sri Lanka Country. Understanding baseline conditions, monitoring trends, developing and enforcing environmental laws, monitoring and assessing resource utilization and extraction activities like mining, dredging, fishing, hunting, determining and managing special environmental areas to be protected and regulating the emissions from industry are all activities within this sector for which GIS is being used around the world.  Appendix A, Section A8 provides a comprehensive identification of all the organizations and their functions that relate most directly to this business application area.  The SL-NSDI will eventually need to support a framework where comprehensive environmental data can be used with information from all other sectors to gain a better and more holistic understanding of the environment, its unique assets, the pressures that are affecting those assets, and the intervention activities that are needed to avoid or mitigate impacts or establish sustainable resource management.  The GIS/SDI requirements of those functions identified by the SL-NSDI Baseline Study and/or international practice can be summarized to generic common requirements for this business area as summarized in sections following.
2.8.1 Agriculture, Forestry and Aquaculture

Agriculture (encompassing farming, grazing, and the tending of orchards, vineyards and timberland) is the production of food, feed, fiber and other goods by the systematic raising of plants and animals. For the purposes of this study, agriculture includes covered greenhouse cultivation.

Forestry is the science, art, and craft of creating, managing, using, conserving, and repairing forests and associated resources, in a sustainable manner, to meet desired goals, needs, and values for human benefit. Forestry is practiced in plantations and natural stands. The challenge of forestry is to create systems that are socially accepted while sustaining the resource and any other resources that might be affected.  The forest science has elements that belong to the biological, physical, social, political and managerial sciences.  Modern forestry generally embraces a broad range of concerns, in what is known as multiple-use management, including the provision of timber, fuel wood, wildlife habitat, natural water quality management, recreation, landscape and community protection, employment, aesthetically appealing landscapes, biodiversity management, watershed management, erosion control, and preserving forests as 'sinks' for atmospheric carbon dioxide.

Aquaculture involves cultivating freshwater and saltwater populations of organisms such as fish, crustaceans, mollusks and aquatic plants under controlled conditions, and can be contrasted with commercial fishing, which is the harvesting of wild fish.   Agriculture is a huge and varied sector across the world, and GIS has come to play an integral role across the spectrum, from analysis of yield information to assisting government with commodity subsidies. 
The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Develop and manage cultivated areas inventories.  GIS provides the ability to capture the location, extent and characteristics of farms, forestry areas and aquaculture sites.  Each of these types of cultivated areas has its own set of essential information that is needed to understand the distribution, productive capacity, and service requirements of these areas and the associated communities that rely on them for jobs and subsistence.  Managing this information over time provides a historical record that is useful for understanding development and trends in the sector.

Land capability and suitability modeling.  The SL-NSDI will provide access to a broad range of information that can be used to understand the capability and suitability of the land to support various farming and forestry productions.  This can include physical characteristics such as topography, soils, geomorphology, and climate.  This analysis can also include accessibility to transportation and local markets, processing centers, export channels and other parts of the supply and demand chain that will affect the financial feasibility of production in specific areas.

Farm and forestry production monitoring.  Satellite remote sensing and direct reporting by extension officers and farmers or foresters themselves can be used to monitor agricultural and forestry productive outputs each season and year.  Other factors such as weather, market price fluctuations, disease spread and others can also be analyzed and the production and economic impacts projected so that farmers and the government can plan accordingly, and to support food security as outlined separately under the “Public Safety and Security” section of this report.

Provide extension services.  The government provides expert extension and related services for farming, forestry and aquaculture.  Having a complete and accurate inventory of all these activities provides extension officers with a mechanism to ensure they services are being provided equitably across the community.  Extension officers can also have access to projected weather conditions or other factors that may impact farmers that can help to increase the breadth and value proposition of extension services.  

Market inventory and monitoring.  The government monitors and publishes market prices for various agriculture commodities.  The formal statistics require some time for publishing.  Developing a location aware basis for a more interactive exchange of market price and related information can provide a more timely mechanism for monitoring prices and supply/demand topics that may be beneficial to the farming community.

Field data collection. Handheld mobile devices and smart phones allow for field-based creation, visualization, and querying of data, and integration to real time data such as weather conditions. Farmers can map various crop growing stresses found within a field such as pest infestations, nutrient deficiencies, and water shortages.
Disease and pest outbreak monitoring and tracking.   GIS and field data collection can help in the early identification of disease and pest outbreaks and the mobilization of interventions needed to stop the spread.  
Farm management. Accessing and integrating different data types to estimate crop yields, estimation of areas within a field that are suffering a form of stress perhaps caused by a specific pest, or the identification of areas of land suffering from soil erosion can be of assistance to farmers and foresters.

Precision agriculture. Incorporating GPS into standard farming practices to improve the precision of existing agronomic management activities and supports the use of precision farming (PF) and variable rate technologies (VRT).
Agricultural risk assessment. Incorporating historical climatic data, previous claims, and previous management practices in order to assess insurance risk.
Insurance claim assessment. Use of satellite or aerial imagery for damage delineation of crops caused by such events as flooding or gales.

Supply chain analysis. Acquiring knowledge related to the whereabouts of agricultural assets and demands, analyzing this information, and using it to provide an optimized strategy to deliver where existing and future needs and business opportunities are located.

Raw material procurement and delivery. Understanding the processes and movements along the transportation network from the point of production in the field to the processing facility. GPS receivers and transmitters located on vehicles allow transport managers to better coordinate supplies to processing facilities and, consequently, enhance profitability.
Identity preserve of agricultural crops. Tracking agricultural products from the farm field to the grocery store shelf to indicate what these food products contain in relation to GMOs. Geo-accounting applications record crop input operations spatially and warehouse in a database for future reference.
Crop input permitting. Use of streamlined applications for the use of restricted chemical inputs such as fertilizers or pesticides can be integrated with location information in order to assess the geographically-specific environmental constraints.
Government and the agricultural land parcel. Reallocation of land use classification, or variance as it is known, is often a protracted procedure involving many agencies and individuals. This deals with land taxation, agricultural water rights, and land ownership.
2.8.2 Historical and Archeological Resources
Sri Lanka has a rich historical and archeological heritage that is important culturally and which is an important part of the growing tourism sector in the country. The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:
Develop and maintain inventory of historical and archeological sites and facilities.  GIS provides the ability to develop an inventory of the location, extent and characteristics of all historical and archeological sites.  Each type of resource requires its own specialized information and levels of detail.  In the case of undeveloped archeological sites the detailed information is sensitive and must be accessible only to qualified officials and researchers to avoid the looting of artifacts and other impacts.  There are methods for generalizing this information to keep specific site information protected while alerting other stakeholders that important archeological resources may exist in an area and requires followup with the relevant government authorities.  An example of this is the overlaying of a multi-kilometer grid and the characterization of the number or character of archeological resources falling inside each grid cell, thus allowing the generalized information to be provided to the broader SL-NSDI community without compromising the confidentiality of the site-specific information that would only be accessible on a “need-to-know” basis.

Detailed site mapping, inventory and analysis.  GIS is often used by archeologist and historical archivists to develop a mapped record of an archeological or historic sites.  This includes among other matters the mapping of structure locations, where artifacts are found, and samples are taken.  Photographs, field notes, sound files and other information can also be linked to specific site locations when relevant to the research activity.  GIS is also used to conduct various spatial analyses for settlement patterns, agricultural and natural resource utilization, cultural landscape alteration and a host of other issues.

Manage historical and archeological parks.  Some historical and archeological areas are managed as parks for public access and education.  GIS can be used by park managers to inventory and manage park assets.  It can also be used to monitor activities of surrounding communities and land uses and to ensure that adequate outreach, communications and coordination is conducted to protect the park resources and avoid conflict.

Provide historical and archeological online interpretive information.  GIS can be linked to site information and documentation as an online interpretive experience to support research, tourism and other such activities.
2.8.3 Water Resources
Water resources, inclusive of both subsurface and surface water, are critical to all sectors in Sri Lanka.  The government is responsible by policy, regulation and operations to support the orderly and coordinated development and use of Sri Lanka’s water resources, to conserve and protect such resources for the benefit of present and future generations of Sri Lankans, and to provide the Sri Lankan public with a safe, adequate and reliable supply of water.

While related, the production and delivery of potable domestic water to urban areas is treated as a utility and described in that component of this report.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:
Water resource inventory.  To manage water resources effectively it is necessary to have an accurate accounting of the location, quantity and quality of available surface and subsurface water resources.  While there is significant interplay between weather, surface and subsurface water, the methods and tools used to map and model these resources are very different.  GIS provides the tools to inventory and assess all components of the hydrologic cycle that are involved in water resource management.  

Weather monitoring and analysis.  Understanding rainfall and related weather patterns is a critical component of an integrated water resource management approach.  The location, extent and characteristics of rainfall events is important to modeling how that that input will behave within the surface and subsurface hydrology regimes.  GIS can be linked to meteorological systems to measure rainfall and to model its behavior on the landscape below.  That behaviour will be affected by land use and land cover, topography, soils, surficial geology and the permeability and current saturation of surfaces where it falls.  Some of that water will be absorbed by vegetation or runoff into streams and rivers.  Other water will be absorbed through the surface to become part of the groundwater cycle.  Inbetween there may be significant exchange between surface and groundwater systems through infiltration and exfiltration, erosion and sedimentation and other factors.  

Surficial hydrology monitoring and modeling.  Sri Lanka is rich in surface water resources with many rivers, streams and reservoirs lacing most of the country.  River gauges provide a measurement of surface water levels and flow.  GIS provides the ability to integrate river monitoring with rainfall and other information to better understand and project implications for water resource management.  

Flood modeling.  Flooding occurs when rainfall or sudden release of stored water (such as a dam break) causes an accumulation of water in areas that are normally dry.  This may include flow in low-lying areas, streams and rivers at a rate that cannot be expelled as quickly as the water accumulates.  GIS and data accessible through the SL-NSDI can be used with specialized software tools to calculate the likely location and extent of flooding that can be expected in any given storm event or scenario.  

Groundwater resource inventory and modeling.  Measuring and monitoring groundwater requires information derived from wells.   Borehole records compiled when a well is dug can be used to understand the geologic strata below.  Combined with other geologic data and interpretations this can be used to model the structure of the subsurface aquifers.  Ongoing well readings regarding depth to groundwater, water quality and flow can then be used to model the flow of groundwater through those aquifers to determine the quantity and quality of the availabe groundwater resources.

Integrated water resource modeling, monitoring and assessment.  GIS can be used with other specialized tools to monitor each component of the hydrologic cycle and to model their interactions and location, quantity and quality of water resources that result.  Trends can be recognized with time and used as input to policy making and operational considerations to ensure that the available water resources in the country are being used in an efficient and sustainable manner.  

Water abstraction permit management.  Water resource abstractions in Sri Lanka require permitting.  GIS can be used to monitor the locations of those permits as well as the production and utilization of water resources involved.  Also, each permit provides an opportunity for the collection of additional information that can be used to extend, refine and calibrate various aspects of an integrated water resource assessment system.  
2.8.4 Fishing and Fisheries
As is the case with other industries that rely on natural resources, the fishing sector aims for the efficient and cost effective management of fisheries while maintaining ecologically sustainable fish stocks. This is balanced by the desire to maximize economic efficiency while respecting national and international regulations and obligations.
The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Maintain fish stock inventory. Collection and analysis of existing fish stocks, and development of historical data for trend analysis.
Maintain inventory of fishing and fisheries infrastructure.  GIS can provide a foundation for the development of a complete inventory of all the fishing and fisheries infrastructure that is in place in the country.  This includes 

Support policy and regulation formulation. Economic and social conditions and objectives, international treaties, and other parameters are considered in the formulation of policies and regulation that will apply to the sector.  GIS and the SL-NSDI can provide tools and supporting data to support policy formulation and communication.

Monitor fishing activities. Capture of data on all fishing activities, including illegal fishing, to determine compliance with regulations.  

Manage fishing licenses and permits. Management of coastal, inshore, and inland commercial fishing, aquaculture, and recreational fishing. This includes licensing and permitting.
Conduct fish stock management.  Spatial modeling to support license administration and fiscal accounting generated by fishing activities and tracking of stock replenishment campaigns.
Conduct fish stock planning. Modeling to test solutions that incorporate temporal and spatial contexts, as a basis for monitoring regulatory requirements.
Protect fish spawning areas. Identify and track threats and design options for prevention, intervention, and recovery.
Prevent or mitigate fisheries impacts from hazardous material spills. Risk assessment, pre-attack planning (resource positioning) and management of prevention activities. During a spill, modeling the progress and using mobile technology to map the perimeter can help to ensure that important fisheries and spawning areas can be protected as a matter of priority.

Conduct ecology and habitat management. Modeling the relationship between fishing, other coastal/marine activities, and environmental impacts.
Manage fish habitat. Linking information to habitat needs or suitability in order to determine species viability.

2.8.5 Mining and Quarrying

This business area covers the exploration and exploitation of geologic and mineral resources.  Application of GIS in this field ranges from broad area geologic exploration to actual mine facility management and environmental assessment.  With most significant mines there is a need to run the mine operation, with tools to compile, process, display, analyze, and archive massive volumes of data. GIS provides significant functionality for managing and operating the enterprise, exploration, extraction, distribution, asset management, safety, and reclamation.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:
Conduct mineral exploration and assessment. Mineral assessments are provided to the Geological Survey and Mines Bureau and these and the supporting documentation and information can be integrated with GIS indicating the location and extent of these studies.  When considered together and with other information a broader national assessment can be conducted to product an inventory of known mineral resources. Multiple geophysical images can be displayed simultaneously and overlaid by other datasets to evaluate their qualitative spatial relationships, using either qualitative or quantitative methods.  

Mineral and quarry licensing and permit tracking. GIS can be linked with the location of permitted mineral and quarrying locations and production statistics.  Reserve estimates, annual planned production, and cost-per ton statistics can be linked to prospective sites or existing mine locations.

Mine planning. Siting of ore passes, draw points, ramps, and other components of the mining operation. Determining areas to dispose of waste rock and mine tailings. Planning road networks and determining the optimal route for vehicles. Gauging the impact of mining operations on nearby communities by calculating the slope angle and direction of surfaces to determine visibility between points on a map. Use data on population density, socioeconomic distribution, labor resources, housing, and recreational infrastructure, to prepare environmental impact assessments.
Asset management. GIS combined with GPS helps track the status and location of mining equipment.
Field work. Integration of field devices with survey analysis tools to provide a fast and accurate solution for replacing and maintaining control points and calculating the volume of material moved.
Mine safety. Proximity analysis capabilities to site refuge chambers within a safe distance from production stops. Planning distribution of refuge chambers and exits for shortest route from production areas.
Mine closure and reclamation. Monitoring and reclamation by analyzing and mapping 
soils, vegetation, surface hydrology, and groundwater.
2.8.6 Petroleum

The hydrocarbon sector covers a range of activities, starting with the exploration for oil and gas reserves, developing and extracting crude oil and gas products from on-shore and off-shore oil fields, transporting the products to storage and shipping facilities, processing and storage, exporting crude or refined products, and distribution of refined products to resellers or customers.  
GIS supports the full lifecycle and management of the petroleum business from exploration through to downstream operations such as retail gas station supplies and logistics. The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:
Conduct petroleum exploration. Through spatial integration, analysis of different types of data for finding new or extending existing resources. Data includes satellite imagery, digital aerial photo mosaics, seismic surveys, surface geology studies, subsurface and cross section interpretations and images, well locations, borehole data and existing infrastructure information.  The GIS can be used to compile and integrate all the exploration information that has been produced by multiple 

Concession oversight and management.  Oil exploration and production in Sri Lanka is carried out under concession agreements between the government and private companies.  The GIS can be used to track concession boundaries and the required documentation and reporting associated with each.

Support and monitor petroleum production. Overlay analysis integrated with other business risk or economic business planning enables the understanding of certain geographic, infrastructure, business conditions, and environmental factors about the area in question.
Conduct petroleum facilities management. Tracking and modeling drilling platforms to pipeline networks to refineries, and integration of such data and systems to more traditional "in plant" infrastructure management systems, such as CAD, attribute records, and scanned documents.
Retail planning. Analysis of demographic and transportation information to site retail outlets in a way that matches market demographics. Once an outlet is operational, sales figures can be monitored to adjust the store profile and stock.

Petroleum exploration and production is critical to the economy of Sri Lanka.  Much of the geographic information maintained by the government and concession holders is proprietary to their business or is subject to national security considerations and other restrictions that will constrain the use and distribution of this information to others.  The petroleum community will thus be a major user of information from others, but will only be able to provide a limited amount of information for access by others.

2.8.7 Biodiversity and Conservation
The environment of Sri Lanka and the great biodiversity it supports is a national treasure and the main attraction for a majority of the tourism industry that is so important to the country’s economic and future development potential.  Extensive cave systems and other special environments and landforms are also subject to conservation attention.

The environmental resource management and protection government business area covers the inventory, assessment, management and protection of the natural environment and natural heritage resources.  These resources included terrestrial flora and fauna, marine resources, coral reefs, cave systems and unique waterfalls and springs.  
The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Environmental data inventory and assessment.  GIS provides an effective environment for collecting and compiling environmental resource information at various levels.  Once in a GIS environment it can be used with other information to model environmental systems, to assess conditions, identify pressures, and design protection plans.  

Environmental decision support.  Effective environmental management and protection involves careful consideration of a broad range of complex and interrelated factors and issues.  A strategic assessment and planning function includes methods, GIS-based tools and information for understanding the present environmental situation, analyzing trends, conceptualizing alternative intervention scenarios and their future implications, weighing these alternatives, and supporting final decisions.  These can apply to environmental policy, resource management, or environmental science issues and the many interactions among them.  It can also include the assessment and analysis of institutional relationships, linkages, and communications and coordination channels.  

Environmental education and outreach.  Education and outreach functions are critical to ensure that all levels of society are both aware and appreciative of the environment and their interactions with it.  Many issues in the environment are complex and interrelated, and the implications of poor policies and practices may not be directly felt for many years, and sometimes not before conditions become critical and even irreversible.  Building awareness of these issues from executive bodies to the general public is critical to support informed dialog and decision making.  GIS provides the means for people of all ages to access and explore information, visualize environmental issues and causative factors, and understand the various components of environmental systems and the complex interactions involved.  

Environmental policy setting.  Environmental policy setting involves the consideration of key issues, assessment of these issues relative to various value systems, determination of possible policy scenarios and their implications, and the codification of final determinations into policies, laws, regulations, and guidelines.  GIS is used to identify environmental policy issues and to analyze various policy strategies and refinements.  

Resource management.  Resource management is carried out where human intervention may be required to ensure the protection, enhancement or sustainable use of an environmental resource.  This can involve the protection of endangered plant or animal species through the preservation of known habitat, the designation and protection of special resource areas, or the implementation and enforcement of sustainable resource extraction or consumption practices (e.g. commercial and recreational fishing or hunting licensing,  restrictions on well production, etc.).  GIS is used extensively to assess resource extent and wellbeing, pressures, levels of existing protection and other issues.

Scientific research.  Scientific research involves a wide range of systematic investigative activities that are carried out by various disciplines of environmental scientists.  Research might be applied, that is related to a specific issue or concern, or it may be basic research intended to extending or enhancing general or specific areas of knowledge, or the identification of new issues that require a policy and/or management response.  GIS is used extensively for both basic and applied environmental scientific research purposes.  

Environmental monitoring. Monitoring involves the collection of baseline information concerning environmental assets, and the periodic collection and assessment of information about these assets to understand the character, location, extent and intensity of change over time.   Various sorts of thresholds and indicators may be developed to provide a systematic means for measuring and comparing issues over time, or to trigger legal or administrative actions.  Much baseline and related information can be stored in a GIS format to support modeling and trend analysis.

Planning coordination and support.  Good basic or interpretive information concerning environmental resources and sensitivities can be used to influence land use planning, capital improvement planning, and other planning activities.  Strategic environmental assessment can be used to make other organizations aware of sensitive areas as input to the preparation of an environmental element in a land use plan, or as a constraint to be avoided or mitigated during project design.  Through this means, plans and designs can be responsive to these issues from the start, thus minimizing the issues that might otherwise surface only during the environmental impact assessment Phase which might in turn create project delays or require expensive mitigation.  GIS can be used as a foundation system to support this activity.  

Development review and permitting.  Development review and permitting involves a combination of review, advisory and permitting activities related to environmental matters.  This environmental business area includes environmental impact assessment (EIA) and building permit review and conditioning (i.e. identification of mitigation measures to be incorporated by project engineers and planners).  Some EIA may require environmental monitoring and reporting as one of the mitigation measures.  GIS can be used both to prepare as well as evaluate EIA findings and suggested mitigations.

Operations permitting and monitoring.  This business area includes the provision of operating permits for various sorts of regulated or monitored facilities.  Both EIA and operating permits may require ongoing monitoring and reporting.  GIS provides a geographic framework for tracking the location and characteristics of regulated facilities, including analysis of trends and enforcement actions over time.  

Environmental infraction monitoring and enforcement.  Environmental policies and regulations can only be effective if there is some means of enforcement to address non-compliance.  In many cases, environmental impacts can be avoided through increased awareness and best practices. However, in some cases there can be deliberate infractions that cause real harm to the environment or that result in increased risk to human health and safety that have to be rigidly enforced.  In this context, monitoring may include periodic inspections, area patrols, periodic measurements of pollutants, public complaints, and other means of identifying actions or activities that are not compliant with environmental policies and regulations.  Enforcement then includes the process of following up on such infractions to cause voluntary or involuntary compliance.  There also must be a means of applying legal and physical restraint where compliance is not accomplished.  GIS provides the tools for tracking environmental infractions and enforcement actions, including assessing issues and patterns over time.

Environmental crisis management.  Environmental agencies become involved in crisis management to help identify potential natural or technical hazards, the transport of hazardous emissions through water, soil, or air, identification of resources and populations at risk from various crisis scenarios, advisory and direct support to crisis response teams, and support in post-crisis environmental cleanup and recovery efforts.  GIS provides a foundation system for development of contingency plans as well as operations support during environmental crisis response.
2.9 Education and Research

An educated and aware population is key to the advancement of any society.  The development and delivery of learning opportunities in society today can take many forms, supported by information and communications technologies.  Planning for schools requires understanding population growth and change, locating candidate school sites for convenient access to the most students, managing school construction and following construction the ongoing operation and maintenance are all activities that can be supported with GIS technology.  In addition to the facility planning and management, GIS can be incorporated to curricula to bring new life to the teaching of geography, and beyond this to introduce spatial thinking and problem solving to students of all ages.  The technology can also support advances in basic and applied research in all fields.  SDI can support access to the broadest range of geographic information that can be used to enhance curricula, increase geographic awareness, promote cultural diversity appreciation, provide marketable job skills, and catalyze new research horizons.
Like other service sectors, public awareness and education has a typical development cycle that goes through planning, design, implementation, and ongoing operation and administration. This can include, but is not limited to, nurseries, primary through secondary education, vocational colleges, universities, research centers, and libraries. While each of these has its unique characteristics and specific requirements, the basic “business” areas can be generalized to several basic categories, as described in the following paragraphs.
Appendix A, Section A9 provides a comprehensive identification of all the organizations and their functions that relate most directly to this business application area.  The GIS/SDI requirements of those functions identified by the SL-NSDI Baseline Study and/or international practice can be summarized to generic common requirements for this business area as summarized in sections following.

Planning and policy. This is ideally integrated to long range comprehensive community development planning, which should incorporate infrastructure expansion considerations, including the allocation areas of land to accommodate future facilities. Policy setting is often a key part of planning as societies deliberate on different education goals and the ways to achieve those goals.
Implementation. This includes the assessment of near term needs and priorities, and identifies what specific projects can be carried out to improve or extend service or to maximize the useful life of existing facilities. This is followed by the development of detailed plans for putting facilities in place, including the human capacity, standards, technologies, and physical structures, which collectively are needed for service delivery. Detailed plans are then implemented through various ways, depending on the nature of the component.
Operations. This includes facility management, service provision, and monitoring of education indicators. It comprises all the activities required to keep the facilities and services operational to a certain level and to maximize the performance of the human and physical assets. This should include decision support, system monitoring, maintenance, managing supplies, customer service support, and updating available system information to reflect changes.
Administration and finance. This refers to a variety of activities that support the core business, and include financial management, human resource management, procurement or contract management, legal issues, regulatory monitoring and control, public relations, and quality management.
Facility management. Integration of CAD-based maps with GIS to add intelligence such as room capacity, available times, technology infrastructure, overall facilities and infrastructure, real estate management, hazardous waste tracking, and student housing.
Service area mapping. Analysis of existing facilities in conjunction with demographic information to determine underserved communities and plan new branch locations or facility optimization and/or program extensions.
Transport scheduling. Analysis of transportation factors and street patterns to recommend the most efficient route to and between students’ homes.
Demographic analysis and collection development. Analysis of demographic distribution in relation to location of facilities. Demographic analysis can take into account different variables such as languages.
Customer service. Accurate and timely information showing where services are located and how to get there.

It was evident from information collected by the Baseline Study that there is a significant lack of highly qualified staff in the area of geospatial information systems and science in Sri Lanka. There has also been little opportunity for the development of solid professionals through the education system within the country, and many of the trained professionals with significant GIS experience, especially outside of the natural resources sector, have either studied or worked abroad. It is expected therefore that the development of the SL-NSDI both requires such skill sets to be developed, and as well can contribute to the development of qualified personnel. The following summarizes the basic areas of education and professional development to which the SL-NSDI can contribute in the coming years.

· Information sharing between utility authorities that may overlap varying levels of administrative units of government;

· Access to time series data and relevant current indicators on demographics and student populations for projecting future capacity needs;

· Provide transportation data that can be used for bus routing;

· Access to capital improvement plans for utilities and infrastructure and other contextual information for siting analysis;

· Integration of location and capacity information with emergency response services;
· Common reference system to ensure that data from all agencies is interoperable;
· Ability to provide service information to customers.
2.9.1 Public Awareness
Essential to the health of a functioning democracy is an informed public.  Beyond formal education, there is a need to reach out and make the general public aware of important issues and matters of common interest. The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:
General access to information.  The SL-NSDI will support access to a wide variety of geospatial and related information on a variety of topics that can be used to support the development of public awareness campaigns and products.

Provide tools for highly compelling geographic visualization.  GIS is inherently visual and includes a wide variety of cartographic, statistical and visualization tools that can be used to make complex subjects understandable to the public.

Publish maps and thematic map products.  Web-based GIS provides the capacity to produce and publish maps and thematic map products online that can be accessed from PC’s, mobile devices and smart phones from anywhere in the world.  In addition, similar content can be provided to the local television media for inclusion in their programming.

Produce paper products.  For populations that do not have access to digital technology, the GIS can be used to create paper maps and reports containing the content of any of the above.  This information can be used to develop pamphlets, public information booklets, wall maps and other types of physical media.

2.9.2 Primary and Secondary

Early education and exposure to GIS has proved effective in attracting the interest of younger citizens in regards to technology, geography, and spatial thinking in a variety of subject areas.  Many primary and secondary schools around the world now have GIS in the classroom and this involvement is expanding every year.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Incorporate GIS to primary and secondary school science and technology classes.  Today there are a wide variety of tools and curricula development ideas that are available for the incorporation of GIS tools and methods into science and technology classes, among other disciplines.  

Identify fora for students to present their work with GIS.  An excellent way to encourage students to develop and then continue working with technology is to provide them with acknowledgement of their work and encouragement to go further.  Expositions, newspaper articles, television programs, conferences, workshops and exhibitions are all candidates.

Provide online access to data and application services.  The SL-NSDI could provide students and teachers with access to a broad range of existing data resources and online application tools that could be used to support their own projects and programs.  

2.9.3 Higher Education

GIS is being incorporated to higher education today either as a dedicated degree subject or integrated within a wide variety of disciplines.  It is also being used extensively as a tool to support academic and institutional research and development.  Beyond technological skills, GIS can be used to provide students with spatial thinking knowledge and skills that will support them in almost any area of society.  This applies not only to geography, but can be applied to nearly every area of academic study, including but not limited to technology, science, mathematics, engineering, urban planning, agriculture, natural resource management and many others.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Incorporate GIS to higher education curricula.  GIS can be incorporated as a certificat program for junior colleges and technical schools, a minor degree program for undergraduates, or as a Masters Degree focus.  It can also be integrated to curricula in other academic disciplines.

Provide GIS tools for use in research.  University-based research plays in important role in Sri Lanka, and the incorporation of these tools and access to the broad range of data resources that can be made available through the GIS can help to strengthen the overall value proposition of this function.  

2.10 Economic and Social Development and Finance

Sri Lanka is a lower middle-income country with a total population of 21.0 million people and a per capita income of USD 3,924 in 2015. Following a 30 year civil war that ended in 2009, Sri Lanka’s economy has grown at an average 6.4 percent between 2010-2015, reflecting a peace dividend and a determined policy thrust towards reconstruction and growth. Sri Lanka’s economy transitioned from a previously predominantly rural-based agriculture economy towards a more urbanized economy driven by services. In 2015, the service sector accounted for 62.4 percent of Gross Domestic Product (GDP), followed by manufacturing (28.9 percent), and agriculture (8.7 percent).  The country ranked 73rd in Human Development Index in 2015 and has comfortably surpassed most of the MDG targets set for 2015.

Appendix A, Section A10 provides a comprehensive identification of all the organizations and their functions that relate most directly to this business application area.  The GIS/SDI requirements of those functions identified by the SL-NSDI Baseline Study and/or international practice can be summarized to generic common requirements for this business area as summarized in sections following.

2.10.1 Public Sector Investment

Sri Lanka is highly dependent on foreign assistance, and several high-profile assistance projects were launched in 2003. The most significant of these resulted from an aid conference in Tokyo in June 2003; pledges at the summit, which included representatives from the International Monetary Fund, World Bank, Asian Development Bank, Japan, the European Union and the United States, totalled $4.5 billion.
  The massive infrastructure development drive currently in progress is expected to support the country to maintain a high and sustainable growth in the medium and long term. Timely development of economic infrastructure will help to increase economic efficiency while expanding the production capacity of the economy, facilitate productivity enhancement and reduction of regional disparity. The economic infrastructure development programme of the government has primarily focused on all areas of infrastructure; development of roads, water supply and sanitation, ports and aviation, transport, housing and urban development, establishment of industrial zones, hospitals and warehousing and logistic centres etc.
  

The planning, design and management of this wide range of multi-sector development investments can be well supported by GIS and the SL-NSDI.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Country strategy.  Each international finance institution (IFI) will usually have an investment strategy that has been worked out in collaboration with the host country.  This provides the strategic framework within which specific programs and projects are to be defined.  GIS and the SL-NSDI can be used to help analyze the implications of individual and cumulative country strategies to determine what segments of society and communities are likely be affected.  

Project identification.  Identifies the general parameters for a specific project that aligns with the priorities expressed in the country strategy.   Project identification is normally carried out in collaboration between the IFI and the appropriate responsible authority in each sector.  Once a project is identified, this may trigger the issue becoming an element in an IFI’s finance “pipeline”.  The general location and extent of identified projects can be mapped and linked to basis information concerning each for common reference.  The status of the project can be updated and reflected on the national map as project pipeline dashboard for common reference by government leaders, donors and planners.  

Preparation.  The preparation process involves further definition of the project, often in direct consultation with the direct project proponents at the sector level. Ideally this preparation takes advantage of up to date and authoritative data upon which project priorities and assumptions can be based.  An important function of the SL-NSDI coordination is to ensure that projects are reviewed and input provided as to whether the data required is available or not.  Also, where new data is to be created by a project, the SL-NSDI can also assist to make sure that the information is developed in a manner that will most benefit the community beyond the initial project, and that a clear custodian for maintaining the data in the future is identified from the start.  The preparation Phase may also involve the conduct of a feasibility analysis and other studies ensuring that the proposed project is viable and in compliance with environmental and social safeguards and other such criteria.  Where information is not available, some level of data collection may be required to complete the preparation process, thus taking extra time and effort.  

Appraisal.  Project appraisal involves independent evaluation of the project efficacy and feasibility.  This may include an assessment of the need for the project and its feasibility though technical, socioeconomic, financial, legal, and environmental analysis.  The SL-NSDI could be a valuable source of information to strengthen and expedite the project appraisal process.

Approval.  The approval process involves final review and commitment on the part of both the country and the IFI.  This may require responding to additional inquiries and access to additional information that may be accessible through the SL-NSDI.

Implementation.  Project execution is carried out by a team that may include government staff, contractors and other participants.  Contractor support would normally be secured through a competitive bidding process.  Project Management Office (PMO) functions within the government will normally oversee the implementation process, often with oversight and support of the IFI.  Access to SL-NSDI resources can support contractors and the government to carry out the project using the best and most authoritative data available, thus reducing time and effort for project execution.  

Monitoring and evaluation.  Monitoring and evaluation activities may be carried out throughout the project formulation and implementation process, including a final evaluation at project completion.  Ideally this activity is extended by the country and or IFI into the future to evaluate the cumulative impacts of multiple projects based on evidence-based data of target socio-economic and environmental conditions, with calibration of the country strategy based on impact findings over time.  Project outcomes can be manifest in a variety of ways and the SL-NSDI will be helpful in providing access to information that can be used to assess whether original outcome targets are being met.
2.10.2 Private Sector and Other Non-Government Investment

The private sector is expected to play a significant role in the future development of the Sri Lanka economy and can benefit from participation in the SL-NSDI.  There are also other non-government sources of development investment that can help to grow and diversify the economy including foreign direct investors, institutional investors and sovereign funds.  These investments may be made independently or as public/private partnerships with the government.  In all cases the SL-NSDI can be helpful in providing information that can be used to assess investment project feasibility, locate sites and plan projects.
Private sector and non-government investment entities were not directly involved in conducting the SL-NSDI Baseline Study.  However, given the importance of this matter for economic development in Sri Lanka the generic requirements of this community based on international experience are represented here for consideration in the overall SL-NSDI approach.  The general requirements for this business area in regards to GIS and SL-NSDI includes the following:

Conduct market research and analysis.  GIS provides the tools and the SL-NSDI the data to conduct a wide variety of market research and analysis activities.  This can include such things as analysis of census information to understand where certain types of consumer profiles are located, assess land and property values and trends, locate certain types of businesses, or assess consumer price trends within markets.

Conduct project feasibility assessment.  GIS and SL-NSDI can support the analysis of feasibility for specific projects.  This can include site specific analysis for example to determine whether the supporting infrastructure is available to support a certain type of facility on a particular parcel of land.  Other examples include determining how many potential customers and customers may be present in a specific community or the number of people that are likely to see a billboard advertisement on a daily basis.

Conduct project siting analysis.  GIS and the SL-NSDI can be used to find the optimum location for a particular business or facility.  An example query might be “find a vacant plot of land greater than 2 acres that is zoned for industrial use, is located adjacent to a major paved road and has access to water and electrical utility service.”

Prepare project design.  Access to basic information through the SL-NSDI will allow project owners or their architect/engineer/planner consultants to expedite the process for site design and submittals of proposed development for government review and approval.

2.11 Information Services
Information agencies are those entities that are established primarily to collect, organize, synthesize and publish commonly needed information on behalf of other organizations and the public.  These most often include agencies for topographic basemapping, remote sensing, and statistics, including geostatistics.  These agencies provide critical information that is needed by others, and the SL-NSDI can be used as a means for others to access and use that information efficiently.  The SL-NSDI can also provide those agencies with information needed to confirm or supplement their data collection and validation, to support spatial analysis to create new derived information, and to enhance data visualization for publication.
Appendix A, Section A11 provides a comprehensive identification of all the organizations and their functions that relate most directly to this business application area.  The GIS/SDI requirements of those functions identified by the SL-NSDI Baseline Study and/or international practice can be summarized to generic common requirements for this business area as summarized in sections following.
2.11.1 Mapping Agency
Mapping involves the mapping of the surface of the earth and its natural and manmade features at various scales, for use as a common geographic reference. Topographic mapping above 1:20K scale is usually managed by a national mapping organization, whereas basemapping below this level is usually developed for urban purposes and may be maintained by one or more units at the local government level. Basic activities that are carried out within this functional area include calculating and maintaining a national geodetic control network; maintaining geodetic monuments and monument records; maintaining geodetic standards (horizontal and vertical datums); managing a  survey support network; conducting aerial photographic surveys; preparing and maintaining orthophotos and topographic basemaps; and publishing and disseminating maps and geographic data.

In Sri Lanka the Ministry of Land, Survey Department is the acknowledged national mapping organization, and carries out the classical topographic basemapping role that is typical of such agencies internationally.  Other agencies also develop thematic information within their area of specialization, both for internal use as well as dissemination to other agencies and the public.

GIS may be used to support all the activities involved in maintaining and managing a topographic base mapping program and all the related data sets, including horizontal and vertical control, planimetric features, aerial photography and remotely sensed data (satellite and/or airborne platform).  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Support GIS-ready data model.  Maintenance of essential geometry of the legacy base map data, while creating powerful new data models that will support many important applications. Direct linkage of the basemap information to related datasets, such as building outlines, cadastral set outs or utility features to the verified field survey points that establish their precise location.
Photogrammetric survey technology support.  Capture and maintenance of periodic, comprehensive updates in a form that can be integrated directly to the GIS and directly support feature extraction and structuring according to the new data models.
Remotely sensed data compilation, analysis, and management.  Analyze land use and urban features, change analysis, 3D visualization and to support feature identification and extraction to support various levels of base mapping.
Digital aerial photography compilation, analysis, and management.  Managing and using both stereo and orthographically corrected aerial photography directly within a seamless GIS environment.  Stereo images can be used to derive 3-dimensional perspectives.
Integration with field survey data collection.  Direct integration of field collected survey control to the features they define, thus maintaining the highest level of accuracy and synchronization between the GIS and field data collection efforts.
Effective data updating and management environment.  Rule-base map editing, version control to support and synchronize multiple editors, quality assurance and quality control (QA/QC), update tracking, and other advanced production support features.  Linkage of the editing and version control environments to workflow tracking tools to support both routine and ad hoc map updating programmes.
GIS-integrated survey data model.  Direct integration of survey control network data to the GIS database so that survey data can be managed and manipulated (survey computations and adjustments) from within the same environment. Related features in the GIS database can be automatically adjusted as new survey information becomes available. Rule based data modeling assures data quality and consistency in the survey data that are integrated to the GIS database.
Manage geodetic benchmark database.  Exact coordinate location, descriptive, condition, status and other information regarding each marker. Types of markers can include primary, secondary and tertiary geodetic control points, as well as any local benchmarks, property corner markers or other types of markers placed in the field.
CORS.  Continuously operating reference station (CORS) location is reducing the need for direct utilization of the geodetic control network for some applications.  

Field GIS.  Integration of GPS-enabled field survey systems allows contextual GIS base data (including vector or orthophoto information) to be taken to the field in digital form for reference. Disconnected editing allows the direct editing of information such as the survey control network during the field survey process, thus expediting the operational sequence between field data collection and GIS updating.
Field survey activity tracking and recording.  Track field survey information back to specific projects, dates and crews.
Effective survey data updating and management environment.  Tools for rule-base map editing, version control, quality assurance and quality control (QA/QC), and update tracking.
Survey data dissemination.  Tools to extract and provide survey control information.

2.11.2 Statistical Agency
Compilation and synthesis of  official vital statistics, population census, sector statistics, multi-sector indicators, and other information at any variety of levels from national to local neighborhoods is often carried out by a central statistical organizationm which in the case of Sri Lanka is the Department of Census and Statistics Sri Lanka.  Much of the underlying information is gathered by agencies in the process of conducting their day-to-day transactions. Information that is captured at the most detailed level practical is summarized to higher levels of generalization to support many different types of statistical analysis, trends, and visual communication of the information to others for awareness building or decision support.  Other organizations outside of the offical national statistical organization may collect and analyze statistical information for their own purposes.

GIS can support in the integration of location with the many forms of statistical data, ranging from population census statistics and projections to epidemiological information associated with disease outbreaks, to social welfare cases and others. Once tied to location, data can be summarized, correlated and analyzed in a variety of ways that are not possible otherwise. GIS provides the capability to capture, manage and analyze different sorts of data in many ways.  

The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Link statistical data to geographic locations.  Integrating location reference (such as a facility or place name, a street address, a community reference, a building number, etc.) to a wide variety of types of data.  This allows aggregation of detailed raw survey data within various geographic delineations as described next.  

Conduct spatial aggregation of statistical survey data.  By tying surveys and other information to specific locations it is possible to use GIS tools to aggregate the information to any level or geography for statistical summary and display.  For example, detailed census data tied to buildings and/or blocks can be aggregated to various spatial areas such as administrative areas, school district, area likely to be affected by climate change related hazards, or a water utility pressure zone.  

Note:  detailed census and any other personal data are highly confidential and must be anonomized at a given level of aggregation prior to publishing.  Access to the raw building-specific census data is not usually allowed outside the official national statistics office, and therefore requires that the official agency be prepared conduct specialized analysis as a service to others.

Geostatistical analysis.  GIS can provide a variety of tools for conducting geostatistical analysis.  This generally involves the analysis of spatial points and associated information to create continuous surfaces representing the spatial extent of a condition or factor.  Other tools allow exploring the spatial-statistical relationships among features to better understand the patterns and the nature of the data or the subject being explored.  

Thematic mapping and display.  GIS provides a variety of tools for displaying statistical information on maps.  This can include 3D statistical surfaces, statistical bar and pie charts displayed on maps, thiessen polygon framework and other information.  

Trend analysis.  Data can be compiled over time, thus providing a historical perspective that can be used to spot trends, evaluate the effectiveness of government programs and interventions, identify unmet need, and other purposes.  

Study planning support.  GIS data and tools can be used to supporty the design of statistical surveys, for example developing a randomized distribution for representative household surveys.  
2.11.3 Weather Agency
The official reporting of weather and weather projections is often carried out by a national weather service.  In Sri Lanka the primary government agency responsible for this function is the Department of Meteorology.   This function includes reporting based on a combination of in-situ meteorological monitoring stations, regional weather radar stations, international satellite based weather modeling and global models.  The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:

Link weather monitoring station data to locations on a map.  Although they are inherently geographic, weather monitoring systems are often not integrated with other GIS.  By linking weather monitoring station data to locations on a GIS map it is then possible to utilize GIS tools to further analyze that information and to compare it relative to other mapped information.  

Download the output of weather radar and satellite data to an integrated database environment.  The variety of meteorological data inputs from different systems is inherently geospatial and bringing all this information together within a common integrated database environment can provide new opportunities to compare, contrast and refine the results to provide better and more accurate weather reporting and forecasting products.

Provide routines and data for the refinement of regional weather models to derive more specific localized results.  The available regional weather forecasting models are based on generalized regional and globally available information.  These models can be refined locally with the addition of topographic, land cover and land use and other such information 

Provide weather condition and forecasting information as online GIS layers for use with other information.  The packaging of weather information from various sources for use with other information in the SL-NSDI will be helpful for many other applications, especially if this information is available online.  

2.11.4 eGovernment
eGovernment as a concept leverages computing and internet infrastructure to strengthen and streamline the communications, sharing of information, engagement and processing of transactions between government and the various sectors of society that it interacts with. eGovernment programmes in Sri Lanka are managed primarily by the ICTA.  The requirements listed in the Appendix as well as international best practices in the application of GIS and NSDI principles to eGovernment can be summarized to the following general requirements:

Public access to SL-NSDI information.  The SL-NSDI will provide a variety of information that will be of interest to various sectors and the general public, including street maps, buildings and addresses, aerial photography, government office locations, schools, other community facilities and points of interest, among others.  Those data that are cleared by government for publishing to the public and useful can be made accessible by linking to a GeoPortal or other comparable GIS-supported web application service channel through the eGovernment portal.

Spatially enabled eGovernment application services.  Many eGovernment services can be spatially enabled with interactive mapping or spatial operators working in the background.  For example the eGovernment portal may provide information about schools, hospitals, government offices and other community facilities that can be displayed on a map and the map can also be used as an interface for accessing information about these locations.  Geospatial services can also be offered without a map, for example providing an online tool to determine what school district a particular location is within.

Customer relations management (CRM).  GIS is often used to spatially enable incident reporting through a common eGovernment call center.  Web-based and smart phone applications can be used to allow the public to report a complaint or incident, capture a photo, and transmit the information to the call center along with the geographic coordinates of the location of the issue.  The call center can then display such information on a map and this can be used to expedite government response and dispatch from whatever agency the issue is related to.  This also provides an important historical record that can be used to understand the longer term pattern of complaints and incidents so that corrective action can be taken to avoid future issues in these locations.

Access to common data registries.  Common registries are single, authoritative listings of such things as street addresses, buildings, plots of land, people, vehicles, businesses and other classes of objects that can be accessed and used in common to ensure consistency and interoperability of informaiton across government.  For example, if all government online systems are referencing a single, authoritative registry of street addresses in Sri Lanka as part of the process of entering an address to any database, then the ability to be able to link those databases later on is then present in the system.  The establishment of such registries is an important function of eGovernment practice internationally and has significant implications for the use of GIS and the effectiveness of the SL-NSDI.  

2.12 Political and Government Affairs

There are a variety of political, governance and civil society matters that are not specific to any particular sector or Ministry that can also be supported by GIS and the SL-NSDI.  This area has not been fully explored for Sri Lanka within the current study, however it is possible to reflect on relevant international experience and practice in this area that can be included in the listing of potential requirements to ensure that this area is acknowledged in the conceptualization of the SL-NSDI policies and plans moving forward.  

Appendix A, Section A12 provides a comprehensive identification of all the organizations and their functions that relate most directly to this business application area.  The GIS/SDI requirements of those functions identified by the SL-NSDI Baseline Study and/or international practice can be summarized to generic common requirements for this business area as summarized in sections following.
2.12.1 Political Affairs

For the purposes of the current study, political affairs refers to the range of political activities that can be supported in some manner by GIS and the SL-NSDI.  Political bodies were not interviewed as part of the SL-NSDI Baseline Study but are an important activity that can be well supported by the SL-NSDI and should be considered in its development.  The activities and respective requirements are summarized in the following, based on international experience:

Public opinion polling.  Polling of public opinion is carried out to understand issues that are important to the public and how people think about these issues.  Location-aware mobile media and smart phones provide the ability to tie the responses to random public polls and household opinion surveys to places.  The distribution of these samples and the results can be visualized spatially and with access to a wide variety of other information through the SL-NSDI can provide important insights to issues that are of political significance.

Election management.  GIS has traditionally been used for managing elections, including identification and communication of polling places, voter registration, and confirmation of voter district affiliation.  GIS along with census and voter registration information has also been used for re-districting analysis to estimate the consequences of voter district boundary changes.

Campaign management.  Running a political campaign involves a significant amount of promotion, communications, resource management and logistical activities.  GIS and the SL-NSDI can be used to prepare communications strategies, mobilization of promoters and canvassers, movement of campaign resources and other applications.

Public communications.  The GIS and data from the SL-NSDI can be used to analyze and communicate issues that are important to voters, in ways are inherently understandable and compelling.  Community specific census and other data can be used to target certain messages to specific communities that are most interested in or affected by particular issues.  

2.12.2 Governance and Public Administration

The political and executive leadership in the government is responsible for setting strategic directions for the development of the country and ensuring that these directions are used to focus and align government policies, investments and the operational priorities of the ministries and local government bodies.  This requires not only consideration of the issues and possible interventions within specific sectors, but also consideration of the interactions and possible outcomes and consequences of alternative policy or operational decisions.  

Those involved in determining governance and public administration in Sri Lanka were not directly interviewed for the current study.  However this is an important activity that can be well supported by the SL-NSDI and should be considered in its development, therefore the activities and respective requirements are summarized in the following, based on international experience:

Decision support.  GIS provides a wide variety of tools and methods for analyzing and visualizing issues that are important to government covering economic development, poverty alleviation, security, environmental resource management, education, health, food security, water security and most other national development issues.  The SL-NSDI can provide the data that can be accessed and analyzed to better understand the underlying issues, understand current conditions and trends, and project the potential results of alternative decisions.  GIS-based executive dashboards allow information to be presented in a consolidated and easily understood manner that can support the evidence-based decision making process.  

Policy assessment.  Ongoing monitoring and feedback regarding policy impacts and effectiveness is important to a healthy functioning government.  GIS and the SL-NSDI can provide the tools and data to analyze conditions and trends over time.  When combined with web-based channels for public input and communications, location-aware social media, results of stakeholder or household opinion polls, and other such emerging public engagement techniques this can provide a powerful two-way environment for monitoring policy effectiveness and impacts.  

Government transparency.  Policies supporting open access to government data are important for ensuring transparency and maintaining public and investor confidence in government and the democratic process.  Providing access to as much government information as possible and useful without compromising privacy, intellectual property rights, national security and other policy matters is of paramount importance.

2.12.3 Civil Society

Civil society is the combination of non-government, non-commercial organizations and institutions that represent the interests and will of citizens.  Civil society organizations may be focused on specific special topical or geographic area interests.  When actively and productively engaged, civil society can help to ensure representation of a diversity of societal views as well as effective checks and balances in influencing how government operates and makes decisions.  

The GIS/SDI requirements of those functions can be summarized to generic common requirements for this business area as follows:  
Special interest issue monitoring and assessment.  When provided with access to a wide variety of information as allowed through the SL-NSDI, civil society is better able to monitor and assess issues and trends that are important to them. Experience suggests that open data helps to ensure that debate among differing interests can be most effectively conducted when all parties have access to the same accurate and authoritative, evidence-based information.

Promote government transparency.  Open access to information is key to the effective functioning of civil society.  An open data policy allows civil society to conduct its own analysis of conditions and trends, and by so doing helps to establish a level of trust and confidence that supports an effective and mutually beneficial partnership environment between government and civil society.
2.13 Business & Industry

The private business and industry sector includes a wide range of business types, each with its own requirements for spatial information and tools.   For the past several years, the business sector has been one of the fastest growing segments within the more mature GIS markets in Europe, North America, Australia and elsewhere, with applications ranging from long range projections and business planning, demographic commercial profiling and other retail market analysis, service area assessment, product and service delivery planning and logistics support, competitor analysis, and many other areas.  In many cases, these private sector applications have been stimulated by open access to information that has been created by government for government purposes.  In this way government information and private sector ingenuity and resources can be leveraged to create new services, diversify the economy and provide new jobs.  

Appendix A, Section A13 provides a comprehensive identification of all the organizations and their functions that relate most directly to this business application area.  The GIS/SDI requirements of those functions identified by the SL-NSDI Baseline Study and/or international practice can be summarized to generic common requirements for this business area as summarized in sections following.

The application of GIS to Business & Industry sector activities, and the implications of this for the future of SL-NSDI in Sri Lanka are far ranging.  General requirements for GIS that are common across most business areas include the following, based on international experience:

Business strategic planning.  Population projections, including the total number and characteristics of future populations and their likely socioeconomic profiles is important in positioning business topically and locationally.  In GIS form such projections help to determine what types of products and services will be needed, and land use masterplanning can provide an early indication of how that population may be spread, where land and infrastructure will be available, identification of available land parcels, and other issues.

Business operations.  Many businesses need to know the locations of their customers to support delivery logistics, locating branch offices where they can be most accessible to target markets, to analyze service area effectiveness over time and other issues.  They can also benefit from analyzing the locations and service areas of existing or future competitors.  Location based services are growing in the marketplace, for example allowing a person to use their location-aware phone or PDA to locate an ATM, restaurant or specific type of store within their proximity.

Marketing and business development.  This business area involves gaining and sustaining optimum positive exposure of one’s products and services to those target markets that most need them.  Business development includes enlarging existing markets and expanding into new markets.  GIS technology is used in this area for consumer and customer profiling and target marketing, web-based location mapping, billboard advertising management, and other applications.

2.13.1 Manufacturing
The manufacturing sector involves a range of activities from the processing of raw material to the production and assembly of products.  The uses of GIS in this sector include, but are not limited to:

· identify optimal geographic locations for manufacturing plants based on:

· access to raw materials or components;

· proximity to markets, transportation and distribution channels;

· labor market availability and characteristics;

· infrastructure availability;

· avoid environmentally sensitive areas and other constraints;

· planned land use and regulations.

· monitor and comply with environmental regulations for emissions into air and water;

· facility inventory, operations and maintenance;

· record and track storage of hazardous materials;

· emergency contingency planning and response support.
The SL-NSDI can provide a significant source of information for business owners to work together with community planners, Chamber of Commerce and others to identify optimum locations for various types of manufacturing plants.  It can also provide access to the various data needed to help monitor and assess pollution emissions and effects over time, provide valuable information concerning the locations of hazardous materials that can be accessed by fire, police and other responders in time of emergency, analyze demands and pressures on local infrastructure including transportation, water, electricity, gas, sewage (including pre-treated effluent) and others.

The best practice experience in this core business area suggests that the following benefits can in principle be gained from SL-NSDI:

· Access to basemapping showing cadastre, infrastructure, and other contextual information for siting analysis, to ensure avoiding environmentally sensitive areas and any impact to residential populations;

· Ability to link and correlate manufacturing sites with information such as flood zones, environmentally sensitive zones, and others for regulatory compliance;

· Provide transportation data that can be used for logistical routing and scheduling;

· Integration of hazardous material storage locations with emergency response services;
· Access to information from all the relevant sectors for disaster response;

· Access to basemapping showing infrastructure and other contextual information for facility management.
2.13.2 Construction
The construction sector is responsible for the development of buildings and associated structures and facilities.  This normally includes a process from initial project siting, land acquisition, urban and architectural design review, permitting and utility signoffs, site preparation, construction management and oversight, through final approvals, commissioning certification, and preparation and filing of as-built drawings.  GIS is used most often in the site selection, planning and design phases.  New advances in CAD and Building Information Model (BIM) approach to CAD data modeling, and the integration of such modeling with urban scale GIS is opening new avenues for urban data management including 3D architectural and urban design modeling, analysis and visualization.
The relevance of the SL-NSDI to the construction sector can include, but is not limited to:

· Access to cadastral, land use masterplans, available infrastructure, traffic and other information that can be analyzed to determine optimum locations for a building project;

· Provide basic site information as the basis for more detailed site surveys that are needed for actual construction design and documentation;

· Provide integrated CAD and GIS data-rich environment that can be used to comprehensively analyze proposed projects and help to streamline the review and approval process;

· Interact with municipal government and traffic police for temporary road closures, barricades and other operational issues;

· Submit final as-built drawings to the municipality in digital form that can be used to update the basemap, building and other layers.
2.13.3 Wholesale and retail trade
Wholesale and retail trade includes all businesses that carry out the distribution, warehousing, sales and after sale support of consumer products.  GIS technology is often used in this sector for a variety of applications, ranging from providing consumers with tools to find the nearest retail store, to optimizing logistics for goods distribution (from warehouse to store and delivery to customer). In addition, GIS is helping retailers prioritize their location selection by market and to maximize the stores they can put into each market or territory. Predictive models that analyze the demographics can help determine exactly how many stores the market can absorb. When demographic data is applied to geospatial analysis of a retail site, it becomes possible to predict or analyze market opportunity in terms not just of the consumer base, but of the transportation infrastructure, accessibility, and even brand desirability. This helps improve sales performance by simulating the merchandising strategies of individual stores based on the demographics of each store’s market. Retailers can also use GIS to determine match their strategy (moving, closing, expanding) in light of a stratification of their market.

The best practice experience in this core business area suggests that the following benefits can in principle be gained from SL-NSDI:

· Access to time series demographic data and relevant current indicators to compare with sales data to identify possible reasons for strong/weak performance of specific brands;
· Access to navigable street data to support distribution logistics;
· Access to data on infrastructure, zoning, other commercial establishments, crime patterns, and other relevant information for siting new stores or relocating poor performing existing ones;

· Ability to provide service information to customers, especially for finding the closest store;

· Common reference system to ensure that shared data can be integrated spatially, especially for siting analysis;

· Competitor analysis.
2.13.4 Tourism

Tourism is travel for predominantly recreational or leisure purposes or the provision of services to support this leisure travel. These service industries include transportation services such as cruise ships and taxis, accommodation such as hotels and restaurants, and entertainment venues, and other hospitality industry services such as spas and resorts. Tourism, as other sectors, includes siting, design review, permitting, construction and commissioning, operations and maintenance, and finance and administration.

GIS is often used in tourism to integrate many relevant types of data, such as of roads, buildings, landmarks, restaurants, hotels and routes, with critical contextual information such prices, availability, and activities. This is important, as the tourist sector is so large and diverse that even with detailed research, unique and interesting places may be overlooked. 

Some specific examples of how GIS is being used in tourism are:

· Show location, type, and timing of events for use by tourists and service suppliers;

· Produce cartographically compelling maps for use in hard copy maps, web-based maps, and mobile mapping applications;

· Combining different types of data for more complex search capabilities;

· 3D representation with roads and buildings to highlight attractions;
· Visualizing the location of a destination in comparison to recognizable features.
The best practice experience in this core business area suggests that the following benefits can in principle be gained from SL-NSDI:

· Providing customers with visually compelling (3D) displays of the area surrounding a particular property;

· Access to information on transportation infrastructure, commercial establishments, residential areas, crime, and other relevant sectors for siting purposes;

· Access to navigable street data to find shortest/quickest route;

· Ability to provide service information to customers;

· Common reference system to spatially integrate basemap layers, touristic information, environmental features, and other relevant types of data;

2.13.5 Transport and storage
Transport or transportation is the movement of people and goods from one place to another. Transport involves long term planning, identification of routes, services, and facilities, design review, permitting, construction and commissioning, operations and maintenance, and finance and administration.

GIS has found its way into many aspects of the transportation sector, including monitoring the location of all sorts of assets, tracking flight paths and noise levels, or planning for highway maintenance. As such, private sector transportation professionals increasingly rely on geographic information systems to manage equipment and infrastructure. Transit networks can be analyzed in terms of their fares and other factors, including multiple travel modes. This can be extended to transit assignment to produce link level and aggregate ridership statistics. GIS can also be used to predict changes in travel patterns and the utilization of the transportation system in response to changes in regional development, demographics, and transportation supply (trip generation, trip distribution, mode split modeling, and traffic assignment). In the operational mode, increasing the efficiency of routing and logistics is one area where GIS has become a standard tool for solving various types of pickup and delivery routing problems, and for arc routing which supports street sweeping, solid waste collection, and other door-to-door operations.
The best practice experience in this core business area suggests that the following benefits can in principle be gained from SL-NSDI:

· Access to very detailed navigable street data for routing applications;

· Access to demographic data for development of multi-modal transportation models;

· Common reference system to ensure that shared data can be integrated spatially;

· Ability to provide service information to customers;

· Access to zoning plans.

2.13.6 Media and press
This core business involves collecting, researching, compiling, producing, and publishing various types of information, news, entertainment, advertising and other material for consumption by the public at large, focus groups, and other segmented markets. Dissemination is primarily via printed media, television, radio, and increasingly the Internet.

The media and press are constantly concerned with the location context of the news, advertising, entertainment, and other material they work with and promote. 

GIS provides many tools to put this material into context, analyze it, make it more understandable through visualization, and also can help managers reduce costs and diversify their business. Some specific examples include the following:

· Economic patterns, environmental changes, political changes, and other complex data can be accessed, analyzed, and presented using GIS to help see the relationships between physical features and the events;
· Create customized maps to be used for printed media, TV, and online;
· Face the challenge Internet poses to traditional outlets by identifying new markets, increasing advertising revenue, and reducing logistics expenses;
· Mapping business, demographic, and consumer household data to see trends in customers habits and to locate customers with similar characteristics;
· Map circulation as well as the penetration level to determine market potential in the circulation areas;
· Identifying where competition is located and where it is advertising;
· Conduct integrated marketing, by using geographic information to profile potential customers through demographics and population distribution reports;
· Managing the logistics of delivering publications to customers or resellers to reduce costs.

The best practice experience in this core business area suggests that the following benefits can in principle be gained from SL-NSDI:

· Access to navigable street data to support distribution logistics;
· Access to frequently updated high resolution imagery for use as background to maps;

· Access to highly current and historic demographic information to identify new markets for printed media readership, and to target advertising;

· Access to basemaps for such features as building footprints, landmarks, built up areas, roads, and other contextual information for creating context maps.
2.13.7 Financial services

Financial services is a term used to refer to the services provided by the finance industry. Financial services is also the term used to describe organizations that deal with the management of money and includes merchant banks, credit card companies, consumer finance companies, government sponsored enterprises, and stock brokerages. Financial services have to be planned, located, set up, and operated, including monitoring service provision performance, reassessing the range of services and markets.

GIS can help banks handle regulatory compliance by adding a spatial dimension to the statistical, operational, and monetary data. At an operational level, GIS can enable better service planning and optimization, extending customer management profitability, and improving customer retention. It can be used to analyze large potential or under-exploited submarkets. Some of the specific examples include:
· Identifying new influence areas;

· Stratifying customer markets;

· Analyzing the change in market and demographic forces;

· Link customer locations to transaction location;

· Model travel patterns;

· Map and analyze penetration by territory and branch/ATM location. 

The best practice experience in this core business area suggests that the following benefits can in principle be gained from SL-NSDI:

· Access to time series demographic data and relevant current indicators to compare with revenue data to identify possible reasons for strong/weak performance of specific branches;
· Access to environmental data such as flood plains, fire zones, and other data for insurance risk calculations;

· Access to data on infrastructure, zoning, other commercial establishments, crime patterns, and other relevant information for siting new branches or relocating underperforming existing ones;

· Provide transportation data that customers can use to identify closest branch and directions;

· Ability to provide service information to customers;

· Access to navigable street data to support distribution logistics;
· Common reference system to ensure that shared data can be integrated spatially, especially for siting analysis.
2.13.8 Real estate, renting, and business activities

The real estate sector and related activities revolve around developing and marketing real estate properties for all types of usage. This encompasses the whole development process, marketing, sales, and management. GIS offers a variety of tools related to real estate such as map–based content management and sophisticated investment analysis. 3D modeling combined with photo rendering software can produce realistic imagery for marketing purposes. At a simpler level, potential customers use maps and imagery to get a sense of general orientation, landmarks, and local services, as a way of making decisions. It is also possible to map recent property transfers to analyze prices, and this can be facilitated by geocoding properties on their address. Planners and local government officials will often use GIS to map changing patterns of urban development, which are in many cases driven by the real estate sector. At a regulatory level, insurance companies can use GIS to assess site selection to ensure compliance with various regulations. This type of analysis can be extended to assessing the availability of utilities and other services. GIS also supports siting analysis, in terms of proximity to target customers, competitor location, crime rates, infrastructure, labor pools, and environmental risk factors. 

The best practice experience in this core business area suggests that the following benefits can in principle be gained from SL-NSDI:

· Access to sales transactions to compare a particular property offering to neighboring market values;
· Access to data on infrastructure, zoning, school districts, crime patterns, and other relevant information to decide on purchasing or renting a property;

· Provide transportation data that prospective buyers can use to get directions;

· Access to frequently updated high resolution imagery to create 3D and other visually compelling scenes of neighborhoods and properties;

· Common reference system to ensure that shared data can be integrated spatially.
2.13.9 Health and social work

The health and social work sector involves developing human and physical facilities, medical standards, and other resources to provide medical and social services to a wide variety of people. GIS assists researchers, public health professionals, policy makers, and others to better understand geographic relationships that affect health outcomes, public health risks, disease transmission, access to health care, and other public health concerns. GIS achieves this by integrating and sharing data, in order to leverage an organization's investment in data by spatially enabling the data and making it an agency- or organization-wide data resource. Some of the uses of GIS in public health are:
· Determining geographic distribution of diseases;

· Analyzing spatial and temporal trends;

· Mapping populations at risk;

· Stratifying risk factors;

· Assessing resource allocation;

· Planning and targeting interventions;

· Monitoring diseases and interventions over time;

· Providing information for customer services;

· Scheduling home health care services from a transportation perspective;

· Selecting sites based on geodemographic dynamics of an organization's existing service area in contrast to the likely demand for services at a new location.
The best practice experience in this core business area suggests that the following benefits can in principle be gained from SL-NSDI:

· Access to time series data and relevant current indicators on demographics and health cases for projecting future capacity needs;

· Access to environmental data related to epidemiological analysis;

· Access to capital improvement plans for utilities and infrastructure and other contextual information for siting analysis;

· Integration of location and capacity information with emergency response services.
· Provide transportation data that can be used for patient transport routing;

· Common reference system to ensure that data from all agencies is interoperable;
· Ability to provide service information to customers.
2.13.10 Education

The educational sector involves developing human and physical facilities, curricula, and other resources to provide educational services to a wide variety of people. GIS provides decision-makers in universities, government, and industry with spatial data sets and tools for using and analyzing such data. In colleges and universities, courses in methods and theory of GIS are taught in geography, engineering, business, environmental studies, geology, and in other disciplines. In schools, teaching with GIS covers concepts and skills in many different fields. GIS is also used as an essential research tool in higher education and research. 
In addition, GIS is an important tool for the business of education. There are several examples of this, such as in facility management through integration of maps with information about resources and scheduling, service area mapping to analyze existing facilities in conjunction with demographic information, developing schedules for transporting students, and general customer service.
The best practice experience in this core business area suggests that the following benefits can in principle be gained from SL-NSDI:

· Access to time series data and relevant current indicators on demographics and student populations for projecting future capacity needs;

· Provide transportation data that can be used for bus routing;

· Access to capital improvement plans for utilities and infrastructure and other contextual information for siting analysis;

· Integration of location and capacity information with emergency response services;
· Common reference system to ensure that data from all agencies is interoperable;
· Ability to provide service information to customers.

2.13.11 Geospatial products and services

Although the market in Sri Lanka is relatively small, there is still a significant need for specialized technical products and services and this can be expected to grow in the future.  GIS software in use today is either commercially sourced or open-source.  In either case there is a need for the provision, distribution, customization and support for GIS and related software and equipment.  Most GIS consulting and technical support services are being carried out on behalf of government, although there is growing demand from business and trade associations and larger landowners.  The establishment of the SL-NSDI can be expected to make GIS feasible for a much broader range of organizations than the present, and the demand for private sector specialized consulting and technical services is expected to grow considerably.  

3 Common Geospatial Applications
SL-NSDI common geospatial applications include those that are needed either to support the management and operation of a central or network node metadata server and data clearinghouse, as well as those geospatial processing components that are needed in common to support other common business requirements of the stakeholder community.  These may be developed centrally in a form that can be configured and integrated to the business applications of the stakeholders, thus reducing the need for redundant software development, decreasing costs and increasing the speed of deployment for selected enterprise applications.
Technology in general is evolving quickly and many of these electronic emerging (e-merging) technologies will impact the form and functioning of the SL-NSDI.  An attempt is made in this section to identify those e-merging technologies and techniques that may be incorporated to selected common geospatial applications.

The most commonly needed SL-NSDI applications as identified through an analysis of information collected during the SL-NSDI Baseline Study include the following, each of which is described in more detail in sections following.
· Data Publishing and Dissemination;

· General Data Viewing, Query and Reporting

· Spatially Enabled eGovernment Services;

· Geostatistical Analysis and Visualization;

· Sustainable Development Management;

· Environmental Sensitivity Assessment;

· Hazard, Risk and Vulnerability Assessment;

· Development Project Management;

· Asset Management;

· Navigation, Routing and Tracking;

· Spatially Enabled Document Management;

· Executive Dashboard;

· Volunteered Geographic Information;

· Field GIS;

· Geocoding;

· Online Virtual Education and Training;

· SL-NSDI Community Engagement.

The correlation between each of the above application groupings and the associated stakeholder activities that are related to each are indicated in Appendix B.
3.1 Data Publishing and Dissemination
The SL-NSDI will eventually accommodate data publishing from a central repository and/or map services made available from decentralized nodes on an interconnected and interoperable network.  In all cases, it is important that users will be able to publish their information, browse or perform simple and advanced searches to find information, and once found, to be able to view and use it according to data access authority and security rights.

Functional requirements related to this application grouping are summarized in the following:

Metadata Catalog. The SL-NSDI solution shall provide the users with the capability to catalogue common fundamental GIS data. The cataloguing shall be based on metadata international best practices and standards. It should be noted that the data cataloguing services can be offered in the individual enterprise nodes i.e. in the agencies. The metadata could be harvested also to a central location where the user can browse for information that is updated almost on real time basis by the agencies. The Distributed Catalogue environment is more than just a catalogue of locator records. The Distributed Catalogue includes reference and/or access to data, ordering mechanisms, map graphics for data browsing, and other detailed use information that are provided through the metadata entries. This metadata acts in three roles: 1) documenting the location of the information, 2) documenting the content and structures of the information, and 3) providing the end-user with detailed information on its appropriate use.
Data publishing management.  Data publishing is one of the more critical and effort consuming transactions in the SL-NSDI environment. In essence it refers to how the fundamental GIS data is rolled up from the agency enterprise system where it is being maintained as part of their business activity and made available for use by the SL-NSDI community. SL-NSDI stakeholders could have the choice of publishing their own web services, or to pass a digital copy to a central SL-NSDI data repository for publishing on their behalf.  In either case, the maintenance and publishing of regular updates should be carried out by the official custodian according to agreed policies and agreements.  Agreements should address data content and format standards and updating frequency.  Tools and procedures will need to be established to accept, check and transform data to a standardized form for use by others.  This application area will need to include functionality to codify data updating and publishing agreements to a periodic workflow that can be implemented and monitored on a regular basis to ensure that there is reliable compliance with the terms of such agreements.  

Data access.  There are several means for viewing and sharing fundamental GIS information that could be required. Implementations of data access services may include one or a combination of the following:

· Web Map Service.  A Web Map Service (WMS) is a standard protocol for serving geo-referenced map images over the Internet that are generated by a map server using data from a GIS database.  
· Web Feature Service.  Web Feature Service (WFS) standard provides an interface allowing requests for geographical features across the web using platform-independent calls.  
· Offline (e.g. packaging and physical delivery of data sets in either hardcopy or softcopy);
· Direct to data store (e.g. soft goods delivery via ftp, specified via e-commerce order request);
· Brokered (e.g. provide specification of data access request to secondary access service online or offline);
· Online data service (e.g. state-full request/response access protocol to data warehouse) supporting online operations such as: Drill down, Aggregation and Generalization and Transformation.
Data access security management.  Ideally the SL-NSDI will provide maximum access to the broadest range of geospatial data resources across the stakeholder community.  However it is also recognized that some information is sensitive or proprietary and will need to be restricted to those with the specific need to know and access authority.  The SL-NSDI security framework will need to accommodate methods for data access management and auditing controls in a multiuser database environment.  This should include the ability to manage users’ digital identities, credentials and groupings throughout the lifecycle of their membership in the SL-NSDI, as well as identify synchronization, certificate management, user password resets and user provisioning.

Catalogue of Services.  There are a variety of geoprocessing services that can be developed by the SL-NSDI stakeholders or other entities that can be offered for use to others.  Cataloging of these services allows others to know what is available, and whether or not it will be useful to the person who is accessing the catalog.  This can include background services such things as an address geocoding service, vehicle tracking system, field mapping platform and others.  The cataloging of geospatial services represents an extension to the application services metadata that would ideally be provided by the eGovernment portal.

This area of application functionality is ubiquitous across every stakeholder sector and has direct impact on many of their business areas.  The specific functions that relate to this application grouping are indicated in Appendix D.

e-Merging Technology Implications.  The following e-Merging technology trends may be relevant in the formulation of this Application Grouping area.

· Open Data Policies.  In line with international experience, the government should ensure the free and open access to as much information as possible that does not compromise privacy, intellectual property rights and national security;

· Mobile access.  With the growing number of mobile devices and ubiquitous connectivity it will be important that SL-NSDI published data be accessible from a variety of devices;

· There is increasingly a wide variety of open source and commercial GIS platforms available.  Online data publishing should be based on commonly accepted web mapping service standards;

· Equitable access.  There are segments of society in Sri Lanka that are not connected to the internet and do not have easy access to computing resources.  Provision for access to SL-NSDI published data may require other channels, for example by providing access through village ICT centers, government public service counters or kiosks in public places;

· VGI.  The SL-NSDI may consider the potential contribution of volunteered geographic information (VGI) from groups like OpenStreetMap and other social media and crowd-sourced channels.  This may also include having the ability for these groups to consume web services or download data in a standard data format that can be accommodated by the group’s platform;

· Some SL-NSDI users will need hardcopy outputs and may not have the equipment to support.  The government may wish to establish a printing service at ICT Center locations, as well as provide a channel for users to route their map request to a commercial printing operation for output.

· The SL-NSDI may want to provide smartphone app developers in Sri Lanka with access to map data for incorporation to their work.
3.2 General Data Viewing, Query, Mapping and Reporting
Nearly every organization within the SL-NSDI stakeholder community is in need of the capability to access available data, view the contents, submit spatial or logical queries to isolate the specific features of interest, and to generate thematic maps and tabular reports.  

Functional requirements related to this application grouping are summarized in the following:

Data access and navigation.  The GIS should support broad data access and usage by non-GIS professionals. A common, standard user interface should provide pre-designed and customizable user views to all the SL-NSDI GIS and related data sources, including vector data, aerial photography, and other media. This interface should be easy to use by non-GIS staff with minimal training, and should provide all the geographic data navigation tools (pan, zoom, identify, find, etc.) needed to browse and explore the available databases, develop custom maps, database queries, and document views.  Scale dependent display capability may be provided to control what information and level of detail is displayed as a user zooms in or out.  The interface should also be customizable by the users to suit their purpose.
Tabular query.  The common GIS interface should support tabular query using standard structured query language (SQL) and Boolean (if, and, or, etc.) expressions. Easy to use query building functionality should support the user in querying any SL-NSDI database. The application will need to accommodate combined spatial and tabular query functionality to derive a selected set of information. The results of tabular queries should be simultaneously displayable in both tabular and mapped form.  Users should have the ability to save and manage their own custom queries
Spatial query.  The common GIS interface should support spatial query using standard geospatial selection routines including but not limited to overlay of existing or user defined boundaries, proximity, buffer, and others. Easy to use query building functionality should support the user in querying the database. The results of spatial queries should be simultaneously displayable in both tabular and mapped form. The application will need to accommodate combined spatial and tabular query functionality to derive a selected set of information. Users should have the ability to save and manage their own custom queries.

Standard Reporting.  With the intention of greater integration of information across the SL-NSDI community, the need to have reporting tools which can address the both the range of systems and user needs arises. Frequently, software applications with their own proprietary reporting tools do not integrate well with external systems.  Also a diversity of reporting tools complicates user training, and ultimately limits usefulness. An integrated approach provides a common framework for developing reports that summarize information across multiple databases or application platforms.

Standard Mapping.  A Map Series system provides the ability to generate and maintain standardized maps. While the map frame, look and feel remain the same, the information contained in each map reflects the current status of the underlying GIS database each time the map sheet is produced. The basic functional requirements for this application are outlined below.  For maps series production, a spatial index or grid is used to delineate the boundaries of map pages. Set content, including specific features and symbology, is then displayed within a selected index map sheet for printing or generation of a digital map product for dissemination and viewing.   Another type of map series that can be accommodated involves a set map frame, within which the geographic area, scale and content can change depending on the needs of a specific business process or user.

This area of application functionality is ubiquitous across every stakeholder sector and has direct impact on many of their business areas.  The specific functions that relate to this application grouping are indicated in Appendix D.

e-Merging Technology Implications.  The following e-Merging technology trends may be relevant in the formulation of this Application Grouping area:

· A Discover Sri Lanka application that is specifically designed for smartphone use could be beneficial for mobile users.  This could be developed by government, by a private company under licensing arrangement with the government or through a public/private partnership arrangement.  This should include “suggestion box” functionality to channel feedback to the application developers;

· Use of the general map viewer could be monitored to discover patterns that may suggest areas for extension and refinement;

· The SL-NSDI may want to provide selected up to date information to the major providers of virtual globe information such as Google, Bing and Esri;

3.3 Spatially Enabled e-Government Services 

The services described herein are general purpose geoprocessing functions that can be used to support e-Government applications.   These capabilities may be offered through a central portal and embedded or adapted to meet the special needs of each specific e-Government service.  

General Map View. The general map view services offer the same type of functionalities described under the General Data Viewing section, however, applied in the specific context of spatially enabling the general map view capabilities at the level of an individual node or sector. This will serve in this case as a ready-made tool box that can be tapped into any time in order to spatially enable the basic viewing capabilities of the concerned entity.  This functional module could be added to any eGovernment service that can be enhanced by providing the ability to access and navigate custom map information.

Spatial Query Services. Spatial Query Services is the type of services that can be offered to the users on top of the basic viewing services. For example, the user may be looking for information about hospitals that fall within a certain perimeter buffer. This tool will provide the capability to perform a spatial query on the SL-NSDI data clearinghouse/ nodes in order to extract and portray the needed information in both spatial and tabular representation.
Geographic Locator.   A Geographic Locator capability provides the ability for an eGovernment application user to quickly locate and zoom to a specific geographic area of interest.  This is a relatively simple functional capability that can greatly streamline the user navigation of a large, seamless geographic database and to quickly find the area or location that they are looking for.  Such capability requires extensive base map, place names, landmarks and other common reference information to support it. The basic requirements for this functionality are outlined below.    

Street addressing. Street addressing requires both a consistent street numbering system and a robust engine to geo-locate addresses. Where street numbering is not available, street intersections can also be used. There is no systematic street addressing system in place for most of the Country. The effective utilization of this capability will require the development of the appropriate databases, including but not limited to:

· Street network, including street names and intersections;

· Place name gazetteer, including landmarks and common place names;

· Building addresses;

· Specialized location references (landmarks, points of interest, business names, etc.)

Place name gazetteer. Where street addressing is not available or appropriate, locating features by place name is possible.  Place names may include village name, cultural landmark name, a historical place, a neighborhood or other such references that are generally known to the user community.

Landmarks. Landmarks are names of reference facilities whether they are churches, commercial centers, banks, restaurants, etc…that can be referred to easily (because they are known by the majority of people) in order to locate the specific geographic area of interest.
Coordinates. Coordinates information, where available, can be used to locate a specific geographic area of interest. This information can be mostly captured using GPS equipment or smart phone.  Coordinates may be fed directly to the service by a user’s device.

National Grid Reference.  Many nations have applied the concept of a national grid reference system for locational reference.  These systems are typically based on real world coordinates that have been systematically simplified to accommodate a smaller number of digits to reference geographic places within a single country than those that are required for comparable positional accuracy for the entire world.

Intersections. Street intersections can be used also to indicate the location of a specific geographic area of interest. For example, the office is located at the north-west corner of Smith Drive and Cohune Street.
Pan & zoom. The simplest tool for locating a geographic area of interest is the pan and zoom tool. The user will zoom from the small scale to the large scale until he reaches finally the sought location, supported by street names, place names and other contextual reference features. 
Telephone numbers. Land line telephone numbers can be used where arrangements are made with the telephone company to match a phone number to a customer location.  People and businesses may move taking their phone number with them, thus requiring close coordination of this information with the telephone company’s customer records database. 

Crowd-sourced places.  The e-Merging Technology Report outlines the use of crowd-sourced information from cell phone users as a method to add to the breadth and depth of the database concerning commonly referenced places. 

Customer Relation Management.  A spatially enabled Customer Relation Management (CRM) system provides added value in being able to record and track complaints, incident reports and other public engagement over time.  For example, the system can be set up to accommodate user input from an address or geographic location through a smart phone, providing the ability for the user to enter information about an incident or complaint, to take a photo of the issue if relevant, and to submit this information to the CRM call center.  Such entries can then be displayed and visualized by type of report, timeframe or any other relevant category information to more effectively respond and over time to understand the location and potential sources of repeat complaints.
This area of application functionality is ubiquitous across every stakeholder sector and has direct impact on many of their business areas.  The specific functions that relate to this application grouping are indicated in Appendix D.

e-Merging Technology Implications.  The following e-Merging technology trends may be relevant in the formulation of this Application Grouping area:

· Integrated Place Database and GeoSMS Translator.  This would allow non-smartphone users to submit a place name to a server and have it return likely alternatives from which the user would pick.  The coordinates for the returned choice would then be sent back to the user in GeoSMS for their use as a geographic location reference in other applications.

· The eGovernment platform should incorporate SL-NSDI mapping and geospatial analysis and visualization capabilities to support a variety of government and public engagements.

3.4 Geostatistical Analysis and Visualization

Modern GIS provides tools for geostatistical analysis and visualization that can bring new insights and understanding to complex information.  A key functional capability of this application area is the generation of probabilistic surfaces based on distributed sample points.  The results of various types of geospatial analyses can also be output to traditional statistical analysis packages that can be used to derive analysis results and to display the results in a spatial map.  Basic functions within this application grouping include the following:

Surface analysis.  This includes the application of various algorithms for the generation of probabilistic surfaces based on a set of distributed data points.  This technique is used where there is the probability that the values between sampled points can be logically and reasonably interpolated, for example for topography, rainfall, temperature, depth to groundwater, and other such measurements in the natural environment.  This can also be used for other types of data such as epidemiology, income, real estate values, and any other such measures.  Such analysis is useful to explore the characteristics of a dataset, data variability, relationships among spatial features, and the identification of atypical data values.  It can also be used to identify the probably errors in an interpreted surface that can also be used as one input to the refinement of a monitoring network.  

Integration with statistical analysis routines.  The results of spatial and tabular queries can be used in traditional alphanumeric statistical analysis packages and algorithms, and the results used to generate reports and graphs that can then be displayed with the mapped information.

Geostatistical visualization.  GIS can support the display of geostatistical information in a variety of forms.  This can include 3D visualization of an interpolated surface or the display of statistical graphs and charts on a map.  

The Sri Lanka Department of Census and Statistics is the only authorized publisher of official government statistics, however there are many others that can benefit from geostatistical capabilities.  The specific business areas of each of the SL-NSDI stakeholders that can be supported by this application grouping are indicated in Appendix D. 

e-Merging Technology Implications.  The following e-Merging technology trends may be relevant in the formulation of this Application Grouping area:

· Crowd-sourced information and social media.  Interaction with information from the public through online information capture, social media traffic and others can provide information that could be geostatistically analyzed to gain new and interesting insights.
3.5 Sustainable Development Management
The forecasting of population growth and land use change over time is needed to support more effective and coordinated planning across nearly every sector in Sri Lanka. The development of a common platform for refining and consolidating such projections would be useful to ensure that all affected stakeholders have input to the forecasting assumptions and visibility to the results.  Such forecasting provides a useful platform for considering what policies and actions are needed to achieve certain targets and to measure whether the actual outcomes are evolving in alignment with these targets over time.  This can result in better projections and more coordinated capital investment and operational planning over time. Basic functions within this application grouping include the following:
Population trend analysis and projections.  A key parameter for effective growth management the rate of growth in real numbers and change in the socio-economic characteristics of the human population.  The regular periodic population census can be augmented with household survey information to approximate change between census taking.  Over time this information can be used to identify and project trends forward in time, qualified with various planning assumptions, scenarios and targets.  This information can then be used with various planning coefficients to project community needs for various infrastructure, facilities and services.  The projections and coefficients can also be compared to actual measured change over time as the basis for calibrating and improving projections with time.  

Land use and cover change detection and trend analysis.  The GIS should support the analysis of historical land use and land cover information to identify and analyze change in the urban, rural and natural landscapes.  It should be able to correlate this information with other historical information regarding building permits and development projects, to analyze trends and project the location and extent of potential future change.
Traffic data capture.  The GIS should support the capture and management of traffic information from available sources and provide the analysis tools to understand the growth and change in transportation characteristics over time.  These results can be used along with population and land use change projections to understand potential future transportation needs and the infrastructure that will be needed to support those future conditions.
Community facilities and services.  The GIS should support the identification and characterization of various community facilities and services, including places of worship, hospitals, schools, community centers, parks, sports centers, and others.  Coefficients can be defined that indicate what level of facilities and services are required to support a community and to predict what future development may be required to meet the needs of projected populations. 

Utility networks.  Utility network information should include sufficient information to support high level capacity analysis and modeling.  The population and land use projections can be used to also project the level of utility infrastructure improvements, capacity and service area coverage will be needed in the future.  

Sustainable development goals and objectives.  The above components can be used to monitor and measure the attainment of the country’s development goals and objectives over time.  Developing and maintaining a framework that associates national policy and planning sustainability and resiliency targets against measurable change over time can provide an important basis for adaptive management.  This analysis also provides important information for use in the Executive Dashboard described later.  

The specific business areas of each of the SL-NSDI stakeholders that can be supported by this application grouping are indicated in Appendix D. 

e-Merging Technology Implications.  The following e-Merging technology trends may be relevant in the formulation of this Application Grouping area:

· SketchMap capabilities.  Applications such as “SketchMap” described in the e-Merging Technology report provide a means for planners to most effectively engage with stakeholders and the general public, to inform the dialog with evidence based information and to record and organize that information for later reference;

· Social Media.  Providing linkages with all the most prominent social media networks could be leveraged to increase opportunities for two-way exchange with stakeholders and the public.  This should allow use of SMS for non-smartphone users.
3.6 Environmental Sensitivity Assessment
The integrated analysis of environmental sensitivity is needed to support more effective and coordinated resource management, conservation and environmental impact assessment in Sri Lanka. The development of a common platform for refining and consolidating such analysis would be useful to ensure that all affected stakeholders have input to the determination of environmental sensitivity and visibility to the results for use in their own planning activities.  Such analysis provides a useful platform for considering what policies and actions are needed to achieve integrated environmental planning targets and to design new projects and programs to specifically avid or mitigate potential impacts.  This also provides a basis to measure whether the actual outcomes are evolving in alignment with environmental targets over time.  Basic functions within this application grouping include the following:
Integrated environmental assessment.  The development of an integrated environmental assessment provides an important forum for broad and multi-sector consideration of the drivers, pressures and impacts of human activities on the environment both in terms of current context as well as future conditions that are likely to be the result of development growth and/or climate change in the future.  By analyzing and recording the location, extent and characteristics of such sensitivities it is possible for the community to develop better mutual understanding of the most pressing environmental issues and the human activities that contribute to the vulnerability of these environments.  

Environmental sensitivity flagging.  The results of an integrated environmental assessment can be used on a site-specific basis to highlight environmental issues that need to be addressed for specific development projects.  This type of flagging can be used as a proactive mechanism to inform project proponents about such issues so that they can be considered when considering investment decisions and project design that avoids or mitigates potential impacts.  In some cases the actual locations of some sensitive features (e.g. archeological sites, endangered bird nesting sites, etc.) may need to be kept confidential, but listed as a potential area of sensitivity when proximal to a proposed project area.  

Environmental impact assessment repository.  Past and present environmental impact assessments (EIA’s) can provide much information that is useful reference information when considering new projects and programs.  This application grouping could include access to the archives of past EIA’s, linking the project location on a map to the supporting documentation and data.  

Cumulative environmental impact monitoring and reporting.  EIA’s typically address the anticipated impacts of a specific project in a specific location.  The monitoring of the cumulative impacts of multiple development projects over time can provide additional information that is useful for the evaluation and refinement of future policies and planning methods and considerations.  

The specific business areas of each of the SL-NSDI stakeholders that can be supported by this application grouping are indicated in Appendix D. 

e-Merging Technology Implications.  The following e-Merging technology trends may be relevant in the formulation of this Application Grouping area:

· Sensitive area monitoring.  Development of working relationship with major satellite imagery companies might be worked out to identify areas of landscape change within environmentally sensitive areas that could be used to correlate with other information to determine if the activities are legal or not;

· Social media reporting.  Use of the public to report suspicious activities in sensitive areas.
3.7 Hazard, Risk and Vulnerability Assessment and Planning Support
The integrated analysis of natural hazards and the associated risks and vulnerabilities is needed to support more disaster resistant urban and regional planning in Sri Lanka and in the development of well-informed disaster contingency and response plans for future events.  This is even more urgent in consideration of the additional variability and risks that may be introduced by climate change.  

The development of a common platform for refining and consolidating such analysis would be useful to ensure that all affected stakeholders have input to the determination of hazards, risks and vulnerabilities and visibility to the results for use in their own planning activities.  Such analysis provides a useful platform for considering what policies and actions are needed to achieve risk management targets and to prepare effective disaster contingency planning and response in advance of actual events.  Such analysis will also be useful as a reality check against national disaster insurance portfolio and rates.

Basic functions within this application grouping include the following:

Hazard assessment.  GIS can be used effectively to identify and analyze hazards and determine vulnerability and risk.  This can include the identification of both natural and manmade hazards, and facility and personnel vulnerabilities, including but not limited to:

· Flood;

· Tsunami;

· Wind;

· Landslides;

· Drought;

· Storm surge;

· Fire;

· Earthquake;

· Subsidence;

· Marine spill;

· Toxic chemical transportation and storage;

· Medical waste transportation and disposal;
Vulnerability assessment.  Once potential hazardous areas and conditions have been determined, this can be compared against land use, population, environmental, facilities, and other information to determine what human or natural resources may be at risk from those hazards.  The location and characteristics of these vulnerable populations or resources can then be compared against various disaster scenarios to assess overall likelihood and degree of impact from each scenario as a way of determining overall vulnerability.

Contingency planning.  Contingency plans consider both the hazard and vulnerability assessment information, and use this as a basis for helping to define conditional actions to be followed in the case of certain emergency scenarios.  GIS has been used as a basis for developing and maintaining contingency plans and instructions.

Response and recovery support.  Once a disaster event has happened, there is a great deal of communications and logistical coordination that needs to be carried out quickly and effectively.  GIS has been used to support damage assessment and the tracking of emergency response resources during and immediately following an event.  It has also been used effectively to support post-disaster recovery and re-building, to track the distribution of recovery materials and resources. 
Disaster resistant planning and design.  All the previous functional requirements described in this application grouping are largely reactive based on existing conditions.  Disaster resistance can also be incorporated into community and infrastructure planning and design such that such hazards and vulnerability are avoided in the first place.  This consideration should be built into the processes by which communities developed on an ongoing basis, including consideration of new or heightened risks due to climate change. 

The specific business areas of each of the SL-NSDI stakeholders that can be supported by this application grouping are indicated in Appendix D.  

3.8 Development project tracking
A majority of the financial support for public sector development investment in Sri Lanka today is sourced from a variety of international finance and donor organizations.  At present these projects are formulated by various entities and then a process of review and qualification is facilitated by the Ministry of Finance and Economic Development.  The formulation, design and implementation of the capital expenditure projects require access to quality information about the places they are to be located, the infrastructure or facilities they relate to, the populations they are intended to serve, and the benefits to be provided.  They must also be defined in a manner that avoids or mitigates adverse environmental and social impacts.  The following summarizes the functionality to address this application area.

Project formulation.  The formulation, assessment and refinement of project proposals requires consideration and analysis of a variety of issues, including a characterization of the beneficiaries and associated needs, definition of issues, opportunities and constraints that the project will need to consider, definition of project feasibility analysis (possibly addressing multiple alternative scenarios), appraisal and identification of any social and environmental impacts, and related information.  There is also a need to compile and package project formulation information in the specific manner required by each donor institution.  

Project implementation.  Once a project has been approved for financing and implementation GIS functionality can be used to manage the implementation process.  This can include many aspects of the implementation, from providing the contextual and detailed design, finance and scheduling information for an infrastructure or other physical development project to the general monitoring of project completion status of multiple projects by district or nationally.  The system will also need the capability to output project status information in the reporting formats required by the different donors.

Project tracking.  GIS can support the tracking of historical projects, inclusive of both those that have been proposed as well as those that were ultimately financed and implemented.  Maintaining a geographic map illustrating the locations of all planned and implemented projects with linkages to the information about each can provide a very valuable perspective into what was considered and what was committed and developed over time.  

Project monitoring and evaluation.  The GIS and SL-NSDI can provide a solid foundation for the monitoring and evaluation of both individual projects as well as the assessment of the cumulative impacts and outcomes of multiple projects for communities, districts and nationally over time.    

The specific business areas of each of the SL-NSDI stakeholders that can be supported by this application grouping are indicated in Appendix D. 

The specific business areas of each of the SL-NSDI stakeholders that can be supported by this application grouping are indicated in Appendix D.  

3.9 Asset Management
Asset management is a common requirement across most government entities and utilities.  Having an accurate inventory, accounting and valuation of both fixed and movable assets is important to decision making regarding asset preventive maintenance, planning, operations and budgeting.  When properly modeled, the same asset register that results from detailed facility mapping can also support financial and maintenance management as well as system network analysis in the case of utilities.  Likewise the management of buildings, interior spaces and assets and grounds is a common functional requirement across entities that manage these assets.  Each entity will have specialized asset management requirements to meet their own needs, however it is a valid role of the SL-NSDI to encourage entities to take an integrated approach and to ensure that the information can be generalized in a consistent manner for national asset accounting.

The following basic functional requirements are included within this SL-NSDI application grouping category:

Common asset registry.  An integrated asset registry database provides the bridge between facility mapping, maintenance management, asset financial management, and system modeling.  This requires that the elements needed for each of these activities is considered in the development of integrated databases and processes by which this information is modeled, captured and used.  This integration is most effectively implemented when such systems are initially developed, thus avoiding the difficulties that can be associated with resolving inconsistent definitions and information across multiple systems that have been developed separately without such coordination.  

Building space management.  Buildings are important assets that in addition to the inventory information require tracking and allocation of spaces for offices and other uses.  GIS can be used to allocate and schedule space allocation within buildings.  

Movable asset tracking.  Movable assets such as vehicles and heavy equipment can also be tracked spatially.  This can be carried out as a static recording of the general location an asset has been moved to or can be live tracking, for example keeping track of a fleet of vehicles (as described in the section following).

The specific business areas of each of the SL-NSDI stakeholders that can be supported by this application grouping are indicated in Appendix D. 
3.10 Navigation, Routing and Tracking
GIS can be used as an effective way to analyze optimum paths for vehicle routing, work crew routing, meter reader routing, inspection routing, garbage pickup routing, and other optimum route and logistics management uses.  It can also be used as a public service, to provide way-finding directions for drivers and pedestrians. The basic GIS requirements for this functionality include the following:

Origination and destination location reference.  Routing requires the definition of location for both the origination and destination of a trip.  In the case of multiple stop trips this may include a series of locations.  The “Locator” function described elsewhere can provide the geographic reference framework for establishing such locations through street address where they exist, geographic coordinates, points of interest and other place reference schemes that would be familiar to the users.
Shortest path.  This functionality in GIS can be used to determine the most efficient way for a vehicle to move from one place to another, taking into account the available roads, their characteristics, road closures and other issues.  This is most effective for the routing of police, fire, and ambulances or way-finding instructions for drivers or pedestrians.
Logistical route analysis.  Logistical route analysis is used to determine the best route for garbage collection trucks, delivery vehicles, conduct inspections and other such activities that require making a series of visits using the optimum routing.  This type of analysis considers the capacity of the vehicle, the number, location and characteristics of stops to be carried out, the need to cycle efficiently back to the point of beginning or to an eventual delivery point (like a landfill for garbage to be emptied from a garbage truck at the end of each route). 
The specific business areas of each of the SL-NSDI stakeholders that can be supported by this application grouping are indicated in Appendix D. 

e-Merging Technology Implications.  The following e-Merging technology trends may be relevant in the formulation of this Application Grouping area:

· Provide a catalog of low-cost location tracking devices for reference by SL-NSDI users;

· Utilize social media for traffic congestion and traffic incident reporting;

· Make navigable road database, crowd-sourced traffic monitoring, gazetteer and crowd-source points of interest available to those wishing to use those services or to incorporate those into their own service.
3.11 Spatially Enabled Document Management
GIS-linked document management offers managing, integrating and exploring all manner of multiple media information resources, including map data, documents, photographs, aerial photography, books, journals, videos, audio presentations, studies, and websites, among others. This technology can be used as a "knowledge management" foundation for the cataloging, retrieval and management of all manner of information resources as a "knowledge management" system to support the planning, research and operations. Of key relevance is the ability to retrieve a variety of documents that relate to an individual case file, where such documents have been tagged to the case file. This will be especially important for linking to the various case file repositories that have been scanned and digitally archived in different organizations.
Spatial footprint capture.  The spatial footprint capture functionality provides the ability to tie a document or other media to the geographic location or area it refers to.  For example, the boundary of a project can be tied to the digital information contained in the project’s case file.  Likewise the design drawings for a road can be tied to a centerline representing the portion of the road they refer to.  

Integrated cataloging and metadata standards. Cross-media management technology should combine and integrate metadata and cataloging standards from the library science (e.g. Machine Readable Cataloguing), geospatial (e.g. Federal Geographic Data Committee/Open Geospatial Consortium/International Standards Organization) and multimedia (e.g. Dublin Core) communities and provide data exploration tools that allow a researcher to navigate and correlate information resources by topic, location and time. This catalog could also provide cross-references to the case file, property, transaction, and other operational activities that may have a linkage to documents and other library resources. 
Document access, exploration, and retrieval tools. The end user community for the digital library should have the ability to navigate the information through catalog browsing or searching, through tabular queries, spatial selections, calendar selections and other techniques. Once the appropriate information has been located through the metadata catalog, the user should have the ability to retrieve the electronic version of that information directly, and to view and further manipulate or analyze that information in the appropriate environment. Selected information can also be exposed to the public through the Portal, if desired.
The specific business areas of each of the SL-NSDI stakeholders that can be supported by this application grouping are indicated in Appendix D. 
3.12 Executive Dashboard
An executive dashboard, targeted at executives and other high-level decision makers, is often a combination of automated tools for standard reporting of key indicators, as well as an analyst-supported function. Whereas many day-to-day decision support needs might be met by standardized reporting tools or simple applications, many of the decision making needs of executives require synthesis of complex variables, understanding of key business questions, as well as compelling graphic communication to make complex information and issues understandable to a lay audience. These various skills often are best served by support staff, using a set of tools specifically designed to support the decision-making environment.
Metrics monitoring. There are a number of key metrics that executives in Sri Lanka may be interested to monitor, relating to sustainable development goals, public sector investment, government performance, revenues and expenditures, public opinion trends, economic development indicators and other relevant information.  An executive dashboard will often draw information from a multitude of sources across the SL-NSDI community, and apply statistical and geostatistical routines to summarize the information by topic and/or geographic area.  
Visualization and display. Often, images can best communicate complex factors in more compelling manner and at summary levels. A key element of most decision support systems is graphic display of results. This might be as simple as statistical graphs and charts, but should also include mapping and 3D data visualization.
Scenario Analysis. Scenario analysis involves examining the predicted outcomes of different decisions and/or policies. For example, a scenario analysis might look at the different social and economic impacts of a change to property values. There are typically two different types of Scenario Analysis:
Condition Scenarios. Condition Scenarios can also be referred to as ‘If-Then’ analysis. Condition Scenarios model potential outcomes based on specific inputs by the user. For example, staff could model impacts to tourism revenue based on anticipated damage to touristic facilities by a major hurricane scenario. Condition Scenarios also allow users to test the likely outcomes of various mitigation scenarios and measures. 
Projected/Proposed Scenarios. Projected/Proposed Scenarios address predicted changes based on existing data trends. A typical model might examine projected revenues from a property value reappraisal initiative.

Sensitivity Analysis. Sensitivity Analysis involves looking at the sensitivity of criteria used to evaluate a decision. For instance, what is the likely price sensitivity of different types of tenants to possible changes in National Estate property rental rates? Sensitivity analysis would examine how the results change based on which criteria are weighted heaviest. Sensitivity analysis is useful for identifying solutions to problems wherein there is significant input from multiple stakeholders with conflicting value systems.
Uncertainty Analysis. This function uses metrics for accounting for missing knowledge or data and the influence or risks in decision-making. Decision makers can evaluate how missing data or knowledge influences their confidence level in the predicted outcomes of the decision. 
The specific business areas of each of the SL-NSDI stakeholders that can be supported by this application grouping are indicated in Appendix D. 

3.13 Volunteered Geographic Information
The ubiquitous adoption of spatially-aware smart phone technology, other mobile information devices, wiki technologies and the internet has catalyzed public interest in recording and providing information for common use by others.  This movement takes advantage of the distributed knowledge, personal time and energy of volunteers who can provide various information such as place names, points of interest, streets, street names, and other such general or specific interest information.  Through this process the community members become both producers and users of the information provided.  This trend has opened an area of tremendous value in the contribution of useful information for use within an NSDI, however this departs significantly from the traditional notion of “authoritative” data that has been officially recognized by government with both advantages and risks.  On the positive side, the collection, use and refinement of information by a broadly-based community can provide a level of checks and balances that verifies information as part of the process.  However depending on the nature of the information topic, publicly sourced information may not be based on the scientific or systematic rigor that may be required to authenticate the information provided.  However, crowd sourced information initiatives such as Open Street Map <http://www.openstreetmap.org>, Open Data for Resilience < https://www.gfdrr.org/opendri> and many others (see “Crowdsourcing and Government – about governmental projects that incorporate crowdsourced data” < https://crowdgov.wordpress.com/> ) are proving that the benefits can outweigh the risks for certain applications and are worth further exploration in relation to the SL-NSDI.

Volunteered and crowdsourced geographic information is a rapidly evolving field.  Available relevant case studies suggest that basic functional requirements to support SL-NSDI-facilitated crowdsourced information include the following:

Community facilitation and support.  The development of useful crowd-sourced information often requires some level of community facilitation and support.  At a minimum, potential participants need to be made aware of the opportunity to contribute information and the process and tools available to do so.  This may be more involved as is the case with OpenStreetMap or more application driven such as smart phone applications to support citizen reporting of potholes in a roadway or street lights that are not working.  

Data access and display.  Basic contextual information such as street centerlines with street and community names, building footprints and aerial photography may be needed to provide the contextual information needed to support certain types of volunteered information.  Such information should be made available through smart phones and other mobile devices and be sufficiently accurate to support location verification if a gps coordinate is being captured, or the appropriate feature information needed to establish the object or location being referenced.

Incident reporting.  The ability to report an incident or observation in a very simplified manner can help to encourage and support public reporting.  This can be very useful for noting issues that would otherwise require time consuming and expensive surveys by government staff.  Examples include noting of roadway pavement potholes, graffiti, non-operating street lights, illegally dumped garbage, or other such issues.  

Data entry and editing.  In some cases the capture of a location can be accomplished by capturing a GPS from a specialized receiver or smart phone, or pointing at a feature on a map.  Other cases may require more extensive data entry capabilities for example to trace a building footprint or other boundary or linear feature from an aerial photo.  In addition to the entry of vector information, the user may also require the ability to enter attributes that relate to the geographic feature entered.  Where specific information is being collected (e.g. building structure description or information about an observed animal species) it may be useful to provide an input form with drop-down menus to ensure consistency of the information being captured.  

Wiki metadata.  As with “official” sources of geospatial information, knowing characteristics of information sourced from volunteers is also useful to understand the nature and possible limitations or advantages of the contributed information.  At a minimum the automated capture of date, time and method used to establish location information may be useful.  Other more specific information regarding the contributor, the purpose for contribution, contact information and other such data may be useful but more difficult to capture on a consistent basis.

Solicited input.  Information from the public can also be solicited by government in a directed manner.  This can include conducting polls, asking for public opinion about certain subjects, collecting information about market prices, or soliciting crop status information from farmers.  With the wide availability and adoption of mobile telephones and increasing rate of internet accessibility, the technologies are opening new channels and methods for two-way exchange of information with the public.

Unsupervised data capture.  Today anybody that carries a cell phone, uses a car navigation system or computer is a potential source of sometimes useful information that does not require a user response.  The movement of cell phones can be traced in an anonymous fashion that provides insights to how vehicular and pedestrian traffic is moving on a real time basis.  Likewise vehicle fleets and active car navigations systems transmit information that can be used to detect traffic jams and other issues.  With the growing number of location-aware sensing devices it is increasingly possible to used and combine this sort of information to gain insights into how a city or nation functions.

The specific business areas of each of the SL-NSDI stakeholders that can be supported by this application grouping are indicated in Appendix D. 

3.14 Field GIS
A Mobile GIS allowing SL-NSDI users to access and use GIS and other related data from the field is key to streamlining many field inspection and inventory activities. This application functionality will provide field GIS and data collection and access capabilities that can be configured to each of the relevant business processes. Field personnel could have the ability to access SL-NSDI GIS, case file documents and tabular databases from site locations anywhere in the country in connected and/or disconnected mode. GPS technology can be used to establish a user’s location and collecting coordinates where precision accuracy is not required. This application can also accommodate integration with Continuously Operating Reference Station (CORS), Total Station and other survey technology components in situations where high precision spatial accuracy and measurements are required.

Basic functional requirements for this application area include the following:

Field data access and editing.  This application functionality can support access to selected SL-NSDI data from the field, inclusive of GIS, documents (including text, sound and photograph or video files) and tabular databases, and the capability to add new information or edit existing data. The application would need to accommodate both connected and disconnected modes.

Configurable to multiple mobile platforms.  This functionality should be able to be installed and used on a variety of mobile platforms such as Windows mobile devices, tablet PC, laptops, iPad, and others.  This would also require remote connectivity via 3G, 4G or other embedded broadband or Wi-Fi solution.   It would also need to accommodate digital camera, range finder, GPS, total station and other field measurement technologies.

Support development of custom forms and maps.  The functionality should be configurable to meet the needs of individual business processes, including the ability to create custom forms and maps for use by field staff.  For example, the SIB should be able to configure forms to support household surveys and population census taking, while the police may traffic accident reports or speeding tickets.

Ability to operate in connected or disconnected modes.  In most cases, access to live SL-NSDI data in connected mode is preferred. However, in cases where internet or network connectivity may not be available or reliable, the application should support an ability to operate in a disconnected mode, providing for download of needed information to be used in the field, and the uploading of any data edits or information once back in the office or the next time network connectivity is available.

The specific business areas of each of the SL-NSDI stakeholders that can be supported by this application grouping are indicated in Appendix D. 

3.15 Geocoding
A geocoding service can provide the location information in x and y of a geographic area of interest based on provided input. The input can be the unique ID of several variables including an address, a building or a property. The tool will do calculations where necessary in order to extract and publish the location information as needed. The various inputs to the geocoding tool are described below: 
Address. The addressing system may be based on a comprehensive lineage system associated with a street segment. The geocoding tool will calculate the location information either by locating the specific address or where only address ranges are captured by prorating the actual or reserved addressing information at the beginning and end of the street segment, where the address information has been structured in this manner. 

Building. In absence of a structured and consistent street naming and addressing system, it is possible to develop and adopt an equivalent unique numbering ID for buildings. This information can be used as a common reference across the SL-NSDI stakeholder community that can be used to tie any type of tabular information back to the building that it is referencing.

Property. Property unique ID can be used also to capture the location information similar to buildings.
The specific business areas of each of the SL-NSDI stakeholders that can be supported by this application grouping are indicated in Appendix D. 

3.16 Online Virtual Education and Training
The increasing rate of internet adoption is opening new opportunities for education and training.   Beyond the use of virtual online curricula as a part of formal diploma or certificate education the channel can also be used to support individuals in increasing their skillsets and establishing new job opportunities.  There are already many international resources available online for learning GIS skills, and it may be desirable to develop courses that are specifically tailored to Sri Lanka or the Latin America and Caribbean region.  The types of application requirements for supporting online virtual education and training include generally the following:

Access to existing resources.  There are many universities, colleges, technical schools and companies that offer online education in GIS.  Some are generic and publicly available while others are part of a formal curriculum or require subscription.  Several well-established programs can be reviewed through the following URL < http://www.gislounge.com/gis-distance-learning/> 

Course building tools.  There is today a wide variety of tools available for building custom courses.  Some of these are freely available open source tools and others require purchase and/or licensing.  A broad range of the better known Learning Management Systems can be reviewed through the following URL < http://www.bestuniversities.com/blog/2009/how-to-create-your-own-online-course-100-tools-guides-and-resources/> 

Access to data.  The most effective GIS training can be carried out using data that the student can relate to directly.  Providing access to selected SL-NSDI data resources could provide a wealth of information that could be used by students to learn more about the country while building their GIS technical skills.  

Access to instructor and technical support.  Access to online resources can be a great advantage for students to learn at their own pace and at times that are convenient for their own schedule.  However there are times when access to a human instructor, other students of technical support is also needed.  Any effective online course should make some provision for this sort of access on an as-needed basis.

Job market access.  The purpose for online GIS education is to gain skills that will enhance existing skillsets or develop new skillsets that can be used to gain employment.  An online education channel can also provide access to a pool of persons with GIS skillsets and a place for students to find employers that are looking for such skills.

The specific business areas of each of the SL-NSDI stakeholders that can be supported by this application grouping are indicated in Appendix D. 

3.17 SL-NSDI Community Engagement
A functional SL-NSDI will require active engagement with the stakeholder community. International experience suggests the need for several types of outreach and communication functions that allow the community to communicate, coordinate and exchange information among each other, with the public, and with selected international stakeholders and partners.  Besides supporting the needs of the SL-NSDI initiative, this application area is also considered as an integral part of the Sri Lanka information infrastructure program that would ideally include very direct and active collaboration with the SIB, e-Government program, the National Meteorological Office and others.
International experience suggests that an effective web-based SL-NSDI community engagement channel should support the following requirements at a minimum:
Government SL-NSDI program identity and descriptions.  There is a need to describe the purpose, benefits and process of SL-NSDI development programs in Sri Lanka.  This should be written in a form that is easily understood by the public audience, and should make a clear and compelling case for why these programs have been undertaken, and the benefits that the agency stakeholders and public should gain over time.
Agency directory and links.  A master directory to all the Sri Lanka government agencies involved in the SL-NSDI should be provided including a general description of each, location address, contact information, and other basic data.  Where there is an agency website available, this directory should also provide a direct link.
Data catalog.   A searchable metadata catalog should be provided that allows any user to search for geographic or statistical data regarding any topic or area of interest.  This catalog should be consistent with international metadata standards, and would be maintained by the data custodians, either directly or through the “harvesting” of basic metadata information from an agency’s server by a central metadata catalog.
Government services catalog.  A searchable metadata catalog should be provided that allows any user to identify the source of various government services or facilities.  Ideally, this function should also allow the user to indicate a geographic location to help determine what specific government branch office may be responsible for a particular location. 
Access to geospatial and statistical data services.  One or more agencies may provide the user with the ability to access, manage and use geographic or statistical data according to their user type.  For example, some users may be the authorized custodians of information on a portal node, and will have the ability to download, edit and upload information for use by others. Other users will be able to download only, and others may wish to access, view, analyze and display information through server-based online services.
General search function.  Standard website indexing and search capabilities should be provided to allow users to perform less structured investigations of available information.  Ultimately, such indexing should include all the explicit catalogs as well as data content to allow for the broadest search capabilities.
Registration and partnership.  Interested persons and agencies should be provided with a function that allows them to register their interest so that they can be included in community information exchange, events, workshops, conferences, participation opportunities and other issues of mutual interest.  Over time a database of such registrants will provide a valuable directory of all those persons included in the extended community of stakeholders with an interest in the SL-NSDI.  
4 Human Capacity Requirements
Developing, managing and using the SL-NSDI requires a variety of skills, depending on the role and function of each organization and individual.  Development of the suitable human capacity needed to fulfill the requirements in each part of the system will be important to ensuring that the system is reliable, secure and accessible, and in gaining maximum benefit from the program across the stakeholder community.  In many respects, this is true of all computing usage across the Government of Sri Lanka, and the SL-NSDI will benefit from and build on the capacity building that is taking place across the e-Government program. 
The human capacity requirements for the SL-NSDI are applicable generally to two categories, as follows:

SL-NSDI Coordination Office.  As described in the “Policy, Governance and Standards Report” under separate cover, there will need to be an SL-NSDI Coordination Office established to facilitate, promote and support the implementation and operation of the SL-NSDI programme.  This office will need to be staffed with individuals who can cover the full range of functions as described in the “Policy” report.
Entity GIS Nodes.  Each organization participating in the GIS will need to develop and operate their own “Enterprise GIS” to meet their particular business needs and to leverage the data and application services that will be available through the SL-NSDI.  Such enterprise systems will need to be formulated specifically to meet the functional requirements of the entity’s business, but there are common requirements needed to access and use the SL-NSDI infrastructure which is the focus of the requirements described in this document.
Specific types of human capacity that will affect the SL-NSDI include ICT, GIS, domain expertise, and SL-NSDI governance as described in sections following.  Appendix C identifies what human capacity skillsets are required to support both the identified Coordination Office and Entity Node functions.  
4.1 Information, Communications, and Technology

General computing skills among office workers has increased significantly in recent years, and any remaining deficiencies it is assumed will be addressed through the government digital transformation programs and the internal capacity building efforts of individual agencies.

4.1.1 General computer use skills and IT awareness

Using and managing spatial data requires a wide range of basic computing skills, so it will be essential to have a large pool of people with such skills to provide a foundation on which SL-NSDI, eGovernment and overall modernization of society in Sri Lanka can build.  Computer literacy and information literacy are two distinct but related areas.  Information literacy can be defined as “an intellectual framework for understanding, finding, evaluating and using information – activities which may be accomplished in part by fluency with information technology, in part by sound investigative methods, but most important, through critical discernment and reasoning” (Association of College and Research Libraries - ACRL). Computer literacy is equally complex, involving a number of different aspects and a range of levels.  
At its most fundamental level, a core set of essential computing skills are necessary for all SL-NSDI users. While use of the term “computer literacy” does imply some interplay with the competencies identified as “information literacy”, the emphasis here is on the acquisition of computing skills enhanced by an understanding of the principles underlying various computing platforms and software packages. General computer skills and IT awareness are broken down into nine categories, and within each one the minimum required to advanced skill levels are identified:

	Category
	Minimum required
	Advanced

	Basic computer operation
	Moderately complex operations (setting up computer and peripheral devices, loading software, printing, and use of most of the operating system tools like the clipboard, clock, note pad, find command, and trash can, and virus protection)
	Full use (running several programs simultaneously, customize the look and sounds, programs and techniques such as using virtual memory to maximize computer system)

	File management
	Files are organized in folders and subfolders and backed up regularly. Files may be accessible from a storage server
	Optimizing and backup or archive programs used routinely

	Time management and organization
	Substantive use of time and organization tools, possibly synchronized with personal mobile device
	Online access to time, tasks, and contacts management

	Word processing and spreadsheets
	Word processing and spreadsheets used for many documents
	Importing spreadsheet into a word processing document or presentation program

	Database use
	Functions understood, ability to locate information and add/delete data
	Use of databases for professional applications (defining fields and creating layouts, search, sort, print), use of formulas for summarization, mail merge in a word processing document

	Graphics and digital image use
	Use both pre-made clip art and simple original graphics in word-processed documents and presentations (edit, drawing tools, group and un-group objects, import)
	Full use of graphics and images, such as for creation of a newsletter, or for basic editing of digital video

	Presentation software use
	Navigate through a pre-made presentation program. Can create a simple presentation using a program’s templates or wizards
	Can create computer presentations (navigation buttons, sounds, dissolves, graphics, and text fields)

	Network and Internet use
	Use networks to access professional and personal information from a variety of sources, use of email
	Participation in on-line discussions, can download files and programs from remote computers

	Ethical use understanding
	Know that some copyright restrictions apply to computer software and data.
	Understand the difference between freeware, shareware, and commercial software and the fees involved in the use of each


Government digital transformation programs under development by ICTA will include some level of e-maturity assessment and e-literacy promotion program.  This approach includes conducting studies that identify the extent and magnitude of ICT literacy deficit in Sri Lanka, in addition to a yearly process that would measure how prepared Sri Lanka is to use and benefit from ICT developments. Once completed, ICTA can then identify the gaps and develop specialized ICT focused training and education programs as well as an initiative to help identify improvement opportunities in all ICT-related services and initiatives which are then used to shape the digital transformation process.   It is expected that e-maturity issues relative to the geoprocessing field can be added to this ongoing monitoring and assessment program to ensure that equivalent progress is supported to increase the value of the SL-NSDI. 
4.1.2 System administration

As a general principle, the SL-NSDI nodes and linkages to Enterprise systems will be administered in alignment with ICTA ICT Architecture Standards.  Certain aspects of system and database administration, service desk support and other areas will require extension to accommodate those issues that are particular to GIS and SL-NSDI. Some of the areas that are likely to be handled differently than in the standard IT domain include:
· Setting up spatial web services;

· Domain account requirements of spatial web services;

· Spatial database resource usage, configuration, and indexing;

· Raster versus vector data storage;

· Maintaining versioned edit environments;

· System sizing.

4.2 GIS

GIS skills range from those who use the technology indirectly through user oriented applications that require little specialized knowledge, to “power users” that are adept in all aspects of geospatial data processing, spatial analysis, and spatial programming.

4.2.1 System planning and design

System planning and design involves a systematic process for understanding the needs and translating these to a specific system design before embarking on system acquisition and application and database development. This includes the design of solutions that are highly responsive to each organization's needs and fully integrated with applications, external models, and system operations.  This is applicable both in regards to the central SL-NSDI coordination office as well as the enterprise systems of individual stakeholder organizations.

The types of specific activities could include the following:

· Assessment of user needs and evaluating existing situation;

· Requirements analysis;

· Institutional planning;

· Cost/Benefit analysis and in some cases cost recovery strategies;

· System design and engineering (conceptual and physical database design, application system design, and system configuration).

This sort of work requires a fairly broad range of GIS skills, including the following:

· Basic understanding of data management concepts;

· Data modeling: Data concepts, nomenclature, application domains;

· Thematic or sectoral application areas (e.g. cadastral, natural resources, municipal); 

· Data interchange, geospatial processing models;

· Knowledge of basic GIS standards: metadata, data attribute dictionary, feature instance identification standard, land cover classification; 

· Spatial data collection parameters. 

4.2.2 Data capture and management
The design, development, and quality assurance of data automation and database development is a critical activity, and one that accounts for the greatest proportion of the total resources expended in developing and operating spatial technologies within an organization. This issue is most prevalent when an organization is moving from a manual system of record-keeping to a digital GIS.  The sort of mass data capture involved is most often not carried out by internal operational staff in an organization, but rather implemented as an intensive effort carried out as an outsource activity by a specialized contractor with the experienced staff and facilities.  Once the legacy information has been converted to a digital form, the ongoing updating in most cases is effectively carried out through day to day operational transactions.  In some cases it may be logical for such activity to be carried out internally by the custodian organization and is thus included here as an area of staff capability that may be relevant to some.
This activity focuses on developing efficient and cost-effective methods for interpreting, automating, integrating, and quality checking geographic information, and can cover data collection, data interpretation, developing procedures, actual data capture, conversion, and integration, and quality contro. This sort of work requires a fairly focused range of GIS skills, including the following:
· Extensive knowledge in georeferencing: projection systems, transformations, GPS technology;

· Knowledge of basic GIS standards: metadata, data attribute dictionary, feature instance identification, standard classification scheme and other related areas; 

· Storage and management of spatial data structures;

· Spatial data and attribute data linkage abilities; 

· Database processing: polygon data management, buffering, spatial algorithms; attribute and spatial data query processing;

· Digital imagery: remote sensing, scanner technology, image processing tools;

· Integration of different GIS file formats; 

· Basic skills: installing GIS software, license manager files, creating a GIS database, inserting layers into the database, linking external databases.

4.2.3 Application development and interface design

Whether developing applications and interfaces for part of the organization or for the whole enterprise, the process may include the same range of activities, including:

· Requirements analysis;

· Application design;

· Development (pilot, prototype, full);

· Change and configuration management;

· Documentation (technical and user guides).

Application development requires a fairly focused range of GIS skills, including the following:

· Strong programming skills;

· Strong RDBMS skills including development skills;

· Broad ranging IT technical skills;

· Data interchange;

· Data modeling;

· Graphic user interface design;

· Various IT skills: software installation, license manager files, creating a database, linking external databases;

· Spatial data and attribute data linkage abilities.

4.2.4 Spatial analysis

Once data has been developed and the systems for its use are in place, analysts need to manipulate and model information that comes in a variety of shapes and forms, in addition to diversity in its core qualities (content, place, time). This requires various skills, including:

· Statistical analysis;

· Georeferencing: projection systems and transformation;

· Spatial data and attribute data linkage;

· Digital imagery: remote sensing, image processing tools;

· A thorough understanding of the enterprise’s application areas and relevant data models;

· Data interchange;

· Spatial interpretation skills;

· Attribute and spatial data query processing;

· Geospatial processing models;

· Raster and vector integration, overlay techniques.

4.2.5 Cartographic design

While in many instances data is being manipulated, analyzed, and viewed by domain experts, there is often a need to disseminate spatially compelling messages to a more general audience, whether in digital or hard copy formats. This requires fairly specialized skills, encompassing graphic design but also domain-specific cartographic standards. This could be expected to include the following:
· Computer mapping: digital representation of map data, data types and representation, map objects, symbology, map generalization;

· Atlas preparation;

· Cartographic skills: map design, layout, map elements;
· Information communication in both 2D and 3D forms;

· Graphic communication design and delivery;
· Ability to integrate raster and vector GIS file formats. 

4.2.6 Current situation
It was evident during interviews and discussions that there is quite a bit of variation within and among agencies as far as geospatial information systems skills.   In general it would appear that GIS skills are not often being developed within most organizations in a systematic way, or at least that for service agencies GIS has not yet been introduced as an enterprise solution. Summarizing from the findings of the SL-NSDI Baseline Study, one can make several observations.

Little evidence of system planning and design. Most agencies have not developed systematic GIS Roadmaps for the design and development of enterprise GIS, nor established internal staff skilled in assessment, requirement analysis, institutional planning, and other factors that would assist in comprehensively addressing GIS evolution within the agency.

Imbalance between data capture and management and maintenance of data. Much of the data capture is delivered through projects, typically outsourced to contractors. There are few examples of sufficient resources with editing skills or high quality data management practices such as metadata, while maintenance of data is often deferred whereby it becomes another project.

Insufficient use of applications customized to core businesses. In nearly all cases where some level of FGDS data has been developed, the tools or processes for updating this information as a part of day to day business activities has not been implemented.

Some analysis and domain use of data. Staff at a number of agencies are making extensive use of the data available for their core businesses, but do not routinely share data with other organizations and have not developed their data in consideration of potential external stakeholder needs.

Visualization of data is limited. While many users access and view FGDS data extensively, there are few that have the cartographic experience required for generating hard copy or digital representations that are graphically impressive or instructive.

There are many staff at all levels among the agencies involved in the SL-NSDI that are in a position to play a significant role in the development of GIS capabilities in their own organizations, and in contributing to the larger SL-NSDI initiative. This will require the development of strong professional development programs within the agencies individually, and the promotion and delivery of professional development opportunities through the SL-NSDI initiative, generally.

There has been limited university programs involving GIS education in Sri Lanka thus far.  This has resulted in little opportunity within Sri Lanka for the development of solid professionals. It is expected therefore that the development of the SL-NSDI requires such skill sets to be developed, and as well can contribute to the development of qualified personnel. This needs to address both the theory of geospatial systems and science, as well as the principles and professional practice of GIS systems and database design, application development, geospatial analysis, and geospatial thinking and critical problem solving in general. Graduates from such programs will have the high-level critical thinking and technical skills necessary to lead GIS development within agencies, and to participate in cross-agency SL-NSDI activities. In addition to university level GIS training, it is expected that there will be a need for skilled GIS technicians that can be fulfilled through technical school training. Graduates of this level curriculum will have the technical skills necessary to participate in GIS development within agencies, and to provide ongoing technical operations support to other agency staff.
4.3 Domain Expertise

It will be important that there are individuals involved in both enterprise GIS and SL-NSDI to ensure that domain specific business requirements are well represented in both environments. This means that such staff, who may be well versed in conducting their business in classical ways using traditional domain-specific tools, need to find ways to integrate the spatial dimension more fully into their business processes. This can include making spatial representation more explicit – for example electrical engineers switching between a schematic network and a geographically corrected version of the network in order to better appreciate the spatial relationship with other features – to a deeper usage of location in domain-specific modeling – for example combining real time weather data with network load data for load modeling and outage management.

It is likely that most domain experts lack fundamental knowledge or skills needed to effectively add a spatial dimension to their business functions if they are not already present. As far as capacity is concerned, it is rather a case of first increasing awareness in order to raise interest and making sure this is a demand-driven transformation. Once the demand is established, it is then a case of providing training in various types of GIS areas.

4.4 SL-NSDI Governance

The building and maintenance of multi-sector partnerships, facilitation and coordination of SL-NSDI activities, and support of common needs across the community requires certain knowledge, technical skills, partnership brokering approaches and other skill sets that are particularly needed for managing the SL-NSDI initiative.  The full functioning of the SL-NSDI coordination office, committees, working groups and special interest groups are described under separate cover in the “SL-NSDI Policies, Governance and Standards Report”.  This section outlines those staff capability requirements that are particular to the SL-NSDI that will need to be considered in the further extension and refinement of the SL-NSDI Policy and the development and periodic refresh of the program’s Strategic Plan and Program Design.
4.4.1 Partnership brokering

Partnership brokering for SL-NSDI is necessary because unlike contractual relationships or public-private partnerships they seek not to shift responsibility and risk from one stakeholder to another, but to share costs and risks, pool resources and talents and deliver mutual benefits for all stakeholders.

However, there may be obstacles to establishing agreements between or roles of stakeholders; stakeholders may view certain issues differently, and on occasions harbor mistrust of other stakeholders. Community building, like any relationship, needs regular attention to respond to external business-related and political realities. There is a need for two basic types of partnership broker:

Internal brokers. Middle managers from the agency stakeholders who are (or who anticipate) taking on the role of either preparing their own agency for collaborating in the SL-NSDI community, or negotiating their agency’s involvement in the community and/or playing a key role in managing a specific arrangement.  It is also critical that executive management in the stakeholder agencies be involved and there is established a forum for peer discussions to ensure that high level organizational interests are well represented as well as to maintain common dialog and understanding of issues and priorities at this level.  

External brokers. Parties that come from a coordinating entity or independent third-parties contracted either to explore the feasibility of adopting a partnership approach; facilitate negotiations to develop a partnering agreement; maintain or monitor the effectiveness of partnerships over time; or institutionalize partnerships within an agency.
Some of the specific activities that partnership brokering will include are:

· Develop and manage Service Level Agreements (SLAs) with service providers and participant agencies;

· Overlook Program development milestones;

· Coordinate ongoing technical SDI training for the SDI community;

· Develop and maintain business and technology performance indicators;

· Develop training and capacity building programs for agencies;

· Develop and implement a Configuration Management Plan;

· Establish and maintain executive level understandings and agreements.
4.4.2 Strategic planning

As in any other domain, strategic planning for SL-NSDI involves assessing the current situation of stakeholders, analyzing the requirements (inclusive of gap analysis relative to international best practice as an additional reference and benchmark), developing a program design, and coming up with an implementation plan for a phased development approach. The current SL-NSDI is being shaped according to a previously developed strategic plan and high level program design, and the current consulting efforts are refining and extending these plans.  Once developed and additional implementation efforts are underway there will need to be a process for revisiting one or more parts as the strategy for periodic calibration and updating, typically every one to two years.

There are a variety of perspectives, models and approaches used in strategic planning. The way that a strategic plan is developed depends on the nature of the organization's leadership, culture of the organization, complexity of the organization's environment, size of the organization, expertise of planners, etc. Quite often, the persons engaged in strategic planning already know much of what will go into the various components. However, the process greatly helps to clarify the community’s plans and ensure that key leaders are all “on the same page”. Far more important than any strategic plan document, is the strategic planning process itself.

Carrying out such a process requires a team of individuals that may be drawn from the stakeholders themselves and/or may be made up entirely from some coordinating agency, or a combination. In addition to developing the components addressed above, the strategic planning team will more generally be responsible for the following:

· Provide strategic direction for future utilization of SL-NSDI within the agencies;

· Ensure that government vision, policies and strategies are adopted and complied with over time;

· Perform the more complex SL-NSDI analysis;

· Communicate goals and objectives to the stakeholders;

· Guide program strategic direction;

· Foster a sense of ownership of the plan among the stakeholders;

· Focus resources on the key priorities;

· Provide a base from which progress can be measured and establish a mechanism for informed change when needed.

Strategic planning requires a fairly broad and multi-disciplinary range of skills, including the following:

· Translating mission statements into reality;

· Ability to recognize organizational barriers to planning;

· Capable of identifying threats and opportunities;

· Able to sell a strategic plan component to senior management and stakeholders;

· Skills in developing and facilitating groups;

· Conflict management and facilitation skills;

· Creative thinking for setting goals and how they will be reached;

· Innovation for designing strategies, or methods to reach goals;

· Problem solving.
An initial SL-NSDI Strategic Plan is to be prepared under the current SL-NSDI consultancy and in part shaped around the findings and insights of this requirements and gap analysis. This Plan will be adopted prior to the development of the Program Design report to ensure that the Design is in alignment with major policy direction in Sri Lanka.  It is also expected that parts of the Strategic Plan will need to be revised and updated on a yearly or bi-yearly basis to reflect new insights, shifting priorities and opportunities.  
4.4.3 Legal and financial

The establishment of the SL-NSDI will involve the formal adoption of a policy framework and associated rules and regulations.  These will need to be monitored over time and updated periodically to align with changing conditions and context.  This periodic refinement of policies and regulations associated with the SL-NSDI will require the requisite skillsets.  
It is important that the policy framework for the SL-NSDI is expanded and refined in a manner that is aligned and consistent with other related policies in the Country.  

4.4.4 Standards

There are a variety of basic standards that will be important to the SL-NSDI and the ability of participating organizations to develop and share information in a mutually beneficial manner.  In general, standards are produced by organizations or federations of organizations to gain mutual benefit in coordinated action, uniformity of a measure, levels of quality, information compatibility and other benefits. Some standards are established internationally, while others may be adopted formally or informally through de facto common practice by communities of interest. Experience with other SDI efforts around the world and in consideration to the specific context in Sri Lanka suggests that the following types of standards will be most important to the SL-NSDI:

Data content.  Data content standards define the basic informational content and levels of accuracy to be addressed.  

Data format.  Data information content must be structured to a form that can be stored, managed and analyzed in a GIS to support a variety of applications.

Metadata content and format.  It is critical that a metadata standard is used by all stakeholders in a community to document the key FGDS information that they manage so this information can be combined and searched by all others.

Catalog services.  Catalogue services support the ability to publish and search collections of descriptive information (metadata) for data, services, and related information objects.

Web-based mapping services.  Web Map Service (WMS) is a specification that defines a map as a picture or set of features, information about the content of a map, and information about what types of map a server can deliver.

Standard operating procedures (SOPs).  Standard Operating Procedures (SOP’s) can be developed and implemented for those activities that require a consistent, task-oriented process.

It will be important that the stakeholder community be directly involved in the formulation and adoption of standards that will affect them to ensure that these meet their needs.  Concerned stakeholders will need to be tasked, through various Working Groups and other mechanisms, to prepare the various standards required by the SL-NSDI, with support where necessary from Subject Matter Experts (SME). Once established, Service Level Agreements (SLA) will be developed for the implementation of such standards, the standards will have to be disseminated, where relevant training provided on the implementation of the standards, and finally a monitoring and evaluation vehicle will be developed to ensure that standards are being applied appropriately and consistently.

As previously mentioned, SMEs may be used to assist in the initial development of initial standards; however there will be the need to have one or more personal within the spatial data coordination function to be responsible for managing and coordinating the process.

4.4.5 Stakeholder community engagement
It is critical during all Phases of SDI development to maintain close and proactive communications and coordination with various levels of government, academia, the private sector, professional societies, and others, and to ensure that the initiative and its accomplishments are visible to that community, decision makers and the public.

This requires building a comprehensive and effective outreach program.  This program can inform others national and internationally about what is being accomplished by an SDI initiative, build communication and coordination channels and partnerships, liaison with other communities of interest inside government and with the private sector, and actively seek to uncover areas where support is needed across the SDI community. Some of the specific activities that are part of communications and outreach are:
· Coordinate the preparation of SDI specific promotion material;

· Prepare, develop and disseminate outreach activities;

· Maintain SL-NSDI portal content;

· Receive guests and manage public relation activities;

· Participate in conferences and exhibitions and represent agencies in Public Outreach events;

· Deliver periodic management orientation seminars;

· Seek continuously management involvement and awareness in SDI program.

Persons responsible for communications and outreach are expected to have the following types of skills:

· Ability to work effectively and collaboratively with others;

· Strong written and oral communication skills;

· Facilitation skills;

· Knowledge of wide variety of outreach media, such as web, journals, newspapers, etc.;

· Basic graphic design skills.

4.4.6 Business process engineering

Transforming a business, or business process engineering (BPR), is a management approach to increase the efficiency of business processes. Such processes may be confined within a single agency (e.g. updating water quality from well monitoring stations), or may be processes across several agencies (e.g. permit issuing for construction of a polluting facility). The SL-NSDI is mostly concerned with business processes that involve the maintenance of FGDS and the publishing of that information for access by the SL-NSDI community.  Gaining optimum benefit from the SL-NSDI of course is also highly dependent on how the stakeholder organizations arrange their business procedures and methods internally to take maximum advantage of what the SL-NSDI has to offer.  It is expected that these organizations will be responsible for undertaking their own enterprise developments in this regard, in alignment with the eGovernment standards reference architecture, once that has been developed.

The key to BPR is to design the process keeping a focus on the underlying business logic and purpose. Some of the most typical activities that are carried out during BPR that will involve GIS and the SL-NSDI include:

· Review business processes to identify implications on enterprise GIS;

· Conduct business analysis with attention given to using GIS data and spatial analysis techniques where applicable, and taking maximum advantage of the broader range of data that will be available through the SL-NSDI;

· Compile and assess requirements from agencies, especially in regards to the maintenance, dissemination or usage of geospatial information across institutional boundaries;

· Translate requirements into application functional requirements for either enterprise usage of GIS, or for data or services that might be made available in common through the SL-NSDI.  .

Business process engineering requires a moderately broad and multi-disciplinary range of skills, including the following:

· Ability to apply logical and spatial analytical thought to a business issue (domain analysis, with the enhancement of spatial problem solving skillsets);

· Modeling/mapping of business processes (as-is and to-be);

· Understanding of what IT and in particular GIS systems can and cannot do;

· Able to state requirements in terms of effort, time, and costs;

· Can place discrete requirements in relation to larger business and/or project goals, both as these might relate to agencies individually, or to the SL-NSDI community as a whole;

· Able to identify what data needs to be carried over into the new systems and/or analysis around what can be achieved with a new system;

· Capable of using domain-specific as well as GIS terminology and concepts;

· Sound understanding of full project life cycle including business requirements gathering, current and future state work flow development etc;

· General skills include UML, process flows, use cases, interview skills, and workshop facilitation, communication skills, understanding of a variety of technologies and platforms (client/server and mainframe), ERD, and relational database concepts, and object-oriented technologies.
4.5 SL-Entity Node Operations
While the common data and computing infrastructure for the SL-NSDI is to be managed centrally by a Coordination Office, each participating organization will need to maintain their own enterprise GIS capability including the ability to access and utilize the common infrastructure.  The definition of requirements and design for an enterprise GIS capability is specific to each sector and organization and is not covered under the current study.  The requirements for each entity that relate directly to the SL-NSDI depend on the role of the entity in using and supporting the programme.  The following sections identify the range of staff capacity requirements that may be involved in ensuring that each node has the staffing to effectively fulfill their role in the programme. 
4.5.1 Entity Representation
Each participating entity will have the opportunity to participate in various committees and groups to ensure that their requirements and priorities relative to SL-NSDI development and operations are considered.  These different representative bodies are described in the “SL-NSDI Policy, Governance and Standards Report” under separate cover.  In general principle, the entity representation roles can be characterized in two groupings, as follows:
Executive Representation.  An Executive Committee is to be established to provide oversight, direction and policy-level decision making relative to the SL-NSDI programme.  Key participating organizations will be responsible for assigning a senior representative of the Minister or otherwise highest ranking official to represent the interests and priorities of the organization.  Specific functions to be carried out at the level of executive representation include the following:
· Represent the interests and executive perspective of participating stakeholder organizations

· Jointly assess and make recommendations to Cabinet regarding relevant policies, regulations and programs

· Provide executive championship in support of the SL-NSDI program

· Overseeing coordination of geospatial investment management

· Promoting agency compliance with SL-NSDI standards and responsibilities

· Promoting the allocation of agency resources to fulfill the responsibilities of effective spatial data collection, production, and stewardship

· Ensuring the communication of key national geospatial activities within the agency and with the greater SL-NSDI stakeholder community

· Appointing an agency technical representative and alternate to serve on the Technical Committee of the SL-NSDI

· Appointing representatives to lead or serve on working groups

· Promoting the benefits of coordinating and partnering among government agencies in the development of the SL-NSDI within the member’s agency

· Serving as a champion for the use, value, and benefits of geospatial information in decision making and in the business of government

· Collaborating with the member’s agency IT and/or GIS manager to ensure that the agency leverages its cumulative geospatial information investments to benefit agency-wide business processes and services
Technical Representation.  A Technical Committee and various Working Groups and Special Interest Groups will be established as a forum for technical level coordination across the community and to address areas of specific common concern.  Specific functions to be carried out at the level of technical representation include the following:

· Support SL-NSDI executive committee members in the formation and analysis of pertinent policy matters for those aspects that are of a technical nature;

· Support the SL-NSDI in identifying and carrying out cross-agency coordination;

· Lead the coordination of technical issues across the SL-NSDI community;

· Work closely with the SL-NSDI to develop and promote common standards and interoperability guidelines, including participation in Topical Working Groups when needed;

· Participate in evaluating cross-agency business processes and applications where spatial information is concerned;

· Participate in the development and promotion of common quality assurance and quality control specifications, methods and tools;

· Participate in the development and adoption of framework data standards and specifications;

· Participate in SL-NSDI data clearinghouse development and operations performance monitoring and provide feedback regarding potential improvements to the SL-NSDI executive committee on a regular basis;

· Promote and support technical staff training and professional development where this will support strengthening of the SL-NSDI framework, including the participation and contribution of individual agencies.
4.5.2 Data Custodianship
Selected entities will be responsible for providing accurate and up to date Fundamental Geospatial Data Sets (FGDS) for use by the rest of the SL-NSDI stakeholder community.  Assignment of this responsibility is to be carried out based on certain criteria and a systematic process and codified in a data standard and a custodian Service Level Agreement (SLA).  Specific functions to be carried out by each data custodian include the following:
· Participate in Working Group to define a common content standard;
· Define a program for converting manual data to a digital form, if not already completed;

· Ensure that internal business processes, standards and quality assurance procedures are implemented in alignment with the SLA;

· Convert enterprise data to a form and content that is consistent with the agreed standard and quality assurance criteria and procedures;

· Develop, publish and maintain metadata information for each FGDS;

· Submit FGDS to the common data repository per the SLA, or:

· Publish the FGDS to a standards-based web service per the SLA;

· Participate in systematic change management process for any future changes to the FGDS that may impact the stakeholder community.
4.5.3 Business Solution Development
SL-NSDI stakeholder organizations will be responsible for the development or acquisition of their own enterprise GIS application software.  In some cases the central Coordination Office will create software modules that provide commonly needed functionality, as described in Section 3 of this report.  In order to take advantage of these modules, stakeholder organizations will need to either have the skillsets internally to be able to access and utilize these as part of an internal application software development process, or will need to be able to provide outsource developers with access to these modules if developed externally.  The functions that will need to be carried out to participate in the development and utilization of these common application software modules includes the following:
· Participate in Working Groups that will be responsible for defining the requirements and approving specifications for the development of common application services;

· Access common application services and incorporate selected functionality to enterprise application development;

· Access common data services and incorporate to enterprise application development;
· Participate in systematic change management process for any future changes to the common application software modules that may impact the organization’s enterprise business applications.  

4.5.4 GeoPortal Data and Application Services Usage
Access and utilization of SL-NSDI data and application services will be based on criteria and procedures that are defined by policy and implemented by the Coordination Office.    Utilization of the standard GeoPortal Viewer and selected standalone applications should be simple enough to require little or no training.  Integration of data and application services to entity enterprise business solution development is covered in the previous section.  
5 Computing Infrastructure Requirements
This section outlines the functional and non-functional requirements for the initial SL-NSDI computing infrastructure, inclusive of both software and hardware.  This covers the computing infrastructure requirements for both the SL-NSDI GeoPortal and website as well as the underlying GIS and geoprocessing capabilities that are required to support the development, utilization and management of the data repository, the design and publishing of map and application services to be accessed through the GeoPortal and additional hardware and software that will be required to support geospatial analysis and reporting for special projects.  
The computing infrastructure of the SL-NSDI will be generally compliant with international standards for enterprise service oriented architecture.  Areas of this that require specialized treatment in regards to GIS and SDI requirements are outlined below.  The computing infrastructure section addresses requirement for the following general components:
· Government cloud computing environment
· Central Node
· Network

· Enterprise

5.1   Central Node Hardware 

This section outlines the basic hardware requirements for the SL-NSDI central node.  This hardware environment is to be configured within the ICTA government cloud computing environment thus taking advantage of common infrastructure and ICT utilities and making the system flexible and scalable to meet additional future needs.  

5.1.1 Sri Lanka Government Cloud Computing Environment
The ICTA has established a cloud computing environment that is intended to support computing across Sri Lanka Government.  The SL-NSDI GeoPortal and associated data and applications services are to be hosted within this environment.  
When the current technology enhancements and trends are considered, a fully-fledged cloud environment has become an essential need to cater to the emerging needs of the government. Moreover, aligned with the national policy of 'Digitization of Economy', ICTA intends to implement several initiatives across the government to increase the efficiency of the government processes and to provide government services effectively and efficiently. In this context, development and improvement of digital infrastructure has been identified as a key area. Lanka Government Cloud is implemented accordingly to provide efficient, cost effective, reliable and secure infrastructure services to the government. 
LGC is the central and common government cloud, and it is expected that all types of government applications will be hosted in LGC, including the SL-NSDI GeoPortal and associated data and application services.  LGC adopts a hybrid cloud model allowing access to vast public cloud resources. It has the capability of serving for any government requirement adopting any cloud delivery model, and container support ensures the effective utilization of resources with combination of scalability, availability, efficiency, flexibility, and usability.  A Big-Data cluster is also available along with LGC to serve as the National Platform for Data Management.
5.1.2 Platform Architecture.  

The SL-NSDI central node platform architecture will require three instances [Development, Staging & Production] based on a cloud setup architecture. The Staging and Production environments are replicas with High Availability built in for fault tolerance and load sharing.  Cloud based architecture will provide SL-NSDI with lower Operations cost over time yet maintaining the same level of reliability that an on-premise system can provide. Cloud based architecture can more efferently contribute to other system quality attributes. One of the key system attributes the SL-NSDI can benefit from is to scale the system up or down based on the change of the load subjected on the system.
All environments will be hosted in a cloud with storage provided as per the system specifications stated below. Clients will access the solution through the internet or a dedicated connection to the cloud environment. The systems availability will be provided by the cloud offerings with high-availability provided by redundant nodes. All systems are to be hosted on Windows Operating System.
Development Environment:

The development environment consists of four compute instances featuring three tiers.

a) The Presentation Tier.  The presentation tier consists of one web server to handle incoming requests and redirect them to the application tier servers as appropriate.

b) The Application Tier.  This tier consists of two servers one for GIS data format conversion software to handle the Extract, Transfer and Load (ETL) functionality. This functionality is required for data conversion and validation of all data acquired from different the stakeholder custodians.   The second server is required for GIS request processing. 

c) The Resource Tier.  This tier consists of one server for hosting the relational database management system (RDBMS), and two servers for active directory.
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Staging and Production Environments:

The Staging and Production environments consist of twelve servers each. Each environment supports high availability and features three tiers, as follows.

d) The Presentation Tier.  The presentation tier consists of two web servers to handle incoming requests and redirect them to the application tier servers as appropriate.

e) The Application Tier.  This tier consists of four servers two for specialized data format conversion software to handle (ETL) functionality and two servers for GIS request processing. 

f) The Resource Tier.  This tier consists of two servers for hosting a relational database management system (RDBMS), two servers for Active Directory and two servers to handle the shared data resources 

Assumptions:

1. All support services and infrastructure will be provided by the ICTA. These include DNS, Load-balancers, Antivirus.
2. Maximum peak load of 1000 users.
Systems specifications:
	SN#
	Server role
	OS
	Number of cores(vCPU)
	RAM[GB]
	Boot LUN(OS) size[GB]
	Data LUN(SW) size[GB]

	Production

	1
	GIS Web server
	Windows
	2
	4
	100
	100

	2
	GIS application server
	Windows
	8
	32
	100
	100

	3
	Database server
	Windows
	8
	32
	100
	1000[shared]

	4
	GIS data format conversion server
	Windows
	8
	16
	100
	200

	5
	File server
	Windows
	4
	8
	100
	10000

	6
	Active Directory
	Windows
	2
	4
	100
	

	Staging

	1
	GIS Web server
	Windows
	2
	4
	100
	100

	2
	GIS application server
	Windows
	4
	16
	100
	100

	3
	Database server
	Windows
	8
	16
	100
	500[shared]

	4
	GIS data format conversion server
	Windows
	4
	8
	100
	200

	5
	File server
	Windows
	4
	8
	100
	500

	6
	Active Directory
	Windows
	2
	4
	100
	

	Development

	1
	GIS Web server
	Windows
	2
	4
	100
	100

	2
	GIS application server
	Windows
	4
	8
	100
	500

	3
	Database server
	Windows
	4
	8
	100
	500

	4
	GIS data format conversion server
	Windows
	4
	8
	100
	200


5.1.3 Platform Non-Functional Requirements
The following summarizes the non-functional requirements for the SL-NSDI computing platform.

Security.  The SL-NSDI system will contain much information that is critical to national development in Sri Lanka and will be relied upon by many stakeholder organizations.  It will therefore be critical that the platform maintains a high security and availability profile for effective and non-interrupted operations.
· User authentication and authorization.  User authentication and authorization will need to be provided in alignment with the ICTA single sign-on system and data access and utilization certifications respectively.  The process for determining user authorization is outlined in the “SL-NSDI Policy, Governance and Standards” report under separate cover.
· Availability.  The system should be developed to ensure “High Availability” to remain the system available all the time. (e.g. Portlets clustering capability should be taken into consideration in the development)

· Non-repudiation.  The system should ensure non-repudiation by having standard audit-trails and provisions to have WS-Security using digital signatures.

Audit Facilities.  An audit trail of all critical activities must be maintained.  On a service or operation being initiated, the system should log the event, creating a basic ‘audit log entry’. It should not be possible for the operation to be executed without the log entry being made.
The information recorded in the audit trail depends on the type of activity which takes place.  Each service would be responsible for logging detailed information.  The different types of operations to be logged should include, but not be limited to:
· Data Capture & Maintenance

· Creation of an entry / item

· Modification an item

· Deletion

· Control (or status change)

· Process execution

· Data synchronization

· Print (only selected item)

· Retrieval

· Monitor

Detail logging may be enabled or disabled for each type of operation, and/or for each business object. It should be possible to configure which attributes of a data item should be traced at the detail level.  Tracing of some attributes may be considered mandatory, and they should not be turned off.

Backup and Contingency Planning.  The main contingencies that should be considered and the training with regards to these shall be given to the relevant staff to ensure the continuous and uninterrupted operation of the platform:
· Equipment failure

· Physical / natural Disaster

· Messaging or communication facilities.

· Changes in operations and policy

· Sudden absence of key personnel

· Breach in Security

Automatic Backups daily, weekly and monthly should be taken. All the backup procedures and backups needs to be tested regularly for restoration. 

Performance.  The following performance criteria is provided as a guideline only.  If the actual performance is falling below the stipulated figures, the vendor is to justify the reasons.  However, the performance level must be accepted by the technical evaluation committee appointed by the client.
The bandwidth is assumed at 100mbps (shared) (point to point between LIX and the Department web service) with 1,000 concurrent users (50% load factor) in total.
	Item
	Performance

	Screen Navigation: field-to-field
	< 10 milliseconds

	Screen Navigation: screen-to-screen
	< 5 seconds

	Screen Refresh
	< 3 seconds

	Screen list box, combo box
	< 3 seconds

	Screen grid – 25 rows, 10 columns
	< 5 seconds

	Report preview – (all reports) – initial page view (if asynchronous)
	< 60 seconds in most instances. It is understood that complicated / large volume reports may require a longer period

	Simple enquiry – single table, 5 fields, 3 conditions – without screen rendering
	< 5 seconds for 100,000 rows

	Complex enquiry – multiple joined table (5), 10 fields, 3 conditions – without screen rendering
	< 8 seconds for 100,000 rows

	Server side validations / computations
	< 10 milliseconds

	Client side validations / computations
	< 1 millisecond

	Batch processing (if any) per 100 records
	< 120 seconds

	Login, authentication, and verification
	< 3 seconds

	Daily backups (@ Dept.) – max duration
	1 hour (on-line preferred)

	Total Restore (@Dept) – max duration
	4 hours


5.1.4 Peripheral Equipment.  

The following summarizes the peripheral equipment that will be required to support the operations of the SL-NSDI Coordination Office.  The full functions, organization and staffing for the Coordination Office are being defined in the context of the “SL-NSDI Policy, Governance and Standards” project in a parallel project.  Quantification of the peripheral equipment outlined here can only be developed once the functions and staffing configuration for the Coordination Office have been finalized in the other project.

GIS Workstations.  Complex and data intensive GIS operations and analytical routines require high-end workstations with the appropriate CPU, RAM, graphics cards and other specialized components.  One workstation will be required for each of the staff performing higher end analysis and data manipulation tasks.  
Office Personal Computers.  Personal computers will be required for each of the Coordination Office staff.  These will be primarily used for conducting normal office functions and will all be connected to a common LAN and the SL-NSDI cloud computing environment.  
Plotters.  A high resolution, A0 format color plotter will be needed for outputting large format maps.  There will also be a need to establish a repository of consumable supplies such as various types of plotter paper and ink.
Scanners.  A high resolution, A0 format scanner will be needed for converting large format hardcopy maps and imagery to a digital form.  The scanner should be able to scan documents at an optical resolution of 1200 dpi.  Full color capabilities are required as well as rapid scanning times not less than 6 inches per second for full color sources 12 inches per second for a grayscale image. 
Note:  It is not anticipated that the Coordination Office will have sufficient need for a digitizing table to justify the cost.  Any such periodic digitizing of original material, if needed, could be outsourced to another agency or company.
5.2 Central Node Software
This section describes the software requirements for the central facility to be managed by the SL-NSDI Coordination Office.  These requirements are to be fulfilled with software that is compliant with international interoperability standards, thus entity nodes will not require any highly specialized software to take advantage of the SL-NSDI as long as their internal enterprise GIS systems comply with the same standards.  However, for those entities that have the capability to host and publish their own internet-based data services, these same requirements will be relevant. 
Four categories are described:

· SL-NSDI Foundation GIS Platform and GeoPortal

· Geospatial Data Clearinghouse

· GIS Processing Software

· Portal Container Architecture and Integration with the GeoPortal

· Service Management Support Infrastructure
· SL-NSDI Website

· Extended GIS Platform
There is a need to establish a well-structured, administered and secure central node that will be the main hub of the SL-NSDI network.  While it is theoretically possible to utilize an entirely distributed virtual environment for the SL-NSDI, experience suggests that not all stakeholders will immediately have the need or technical capacity to build, maintain and operate their own independent node and data services.  In advance of that capacity it should be anticipated that the publishing of data from most custodians will need to be supported by the SL-NSDI facilitation group, thus requiring some level of centralized infrastructure to support this function.

The hardware and software for the central node is to be hosted in the ICTA government cloud facility.  It will be important to assure 24/7/365 access with virtually no down time.
5.2.1 SL-NSDI Foundation GIS Platform, GeoPortal and Data Clearinghouse
A Geospatial Portal (GeoPortal) is a single point of access to spatial information, regardless of the location, format, or structure of the data source. An effective portal connects desktop and remote users with disparate data holdings and applications. A GeoPortal supports:

Collaboration: A Geospatial portal allows users to publish, share, and disseminate data and GIS web services across the community. 
Searching: Access/Search allows a user to discover GIS data and web services for a geographic area in the desired context, whether the search is defined spatially and/or thematically. Metadata stored in the portal catalog contains the knowledge on how to connect and utilize distributed geospatial databases and applications. 
Categorization: A portal catalogs GIS data and web services for delivery to the user within the context needed. 
A complete listing of software functional requirements for the SL-NSDI GIS Platform, GeoPortal and Data Clearinghouse is provided in Appendix D.  This listing of functional requirements is further expanded in the “Extended GIS Platform” section presented later.
Geospatial portals are built on top of underlying web technology and standards-based GIS software. Network communication between clients and web servers uses the Hypertext Transmission Protocol (HTTP). A portal is essentially a master website, connected to a web server, which contains a database of metadata information about geographic data and services. The services are built and exposed as web services, that is, self-contained, self-describing web applications that can be invoked over the web using messages encoded in Extensible Markup Language (XML) and transmitted over an HTTP connection.
The SL-NSDI GIS network will require three key building blocks:

· Metadata portal catalog where users can search for and find GIS information relevant to their needs;

· GIS nodes where users compile and publish geospatial information sets;

· GIS users who search for, find, and then connect to and use published GIS data and services. 

As an essential requirement of the SL-NSDI programme, the GIS platform and network should further support spatial enabling of e-Government services through the ICTA government cloud environment.  
A key component in GeoPortal is a portal catalog, a registry of all significant data holdings and information sets, regardless of whether that information is accessible to all users or not. This portal catalog is searchable through the search function. The search function provides easy-to-use methods to the portal user to discover geospatial data by keyword, navigate through data categories, visualize live geospatial data, or connect to related applications. A portal catalog is a GIS database that stores indexed geospatial metadata. A number of GIS users act as data custodians who compile and publish their data sets for shared use by other organizations. They register their information sets at a portal catalog.
Content for a portal catalog can be published and maintained using various harvesting methods. This can allow users to connect to the portal metadata service and publish metadata directly from the geospatial data or from separate collections of metadata files. Users can also upload XML files or automatically harvest from different kinds of metadata repositories including ArcIMS® metadata services, Z39.50 clearinghouse nodes, web-accessible folders, or Open Archive Initiative (OAI) metadata services.  The XML upload function is a web-based interface that allows users to publish metadata into a portal catalog by submitting metadata content in XML format.  Metadata harvesting is an automated scheduled process for collecting new and updated metadata from a wide variety of GIS metadata sources. The process of harvesting allows a portal to synchronize its metadata with publishers' metadata. 

The SL-NSDI Portal software components will need to support the following requirements:
RDBMS Software: This software will manage metadata and spatial data components.  For high availability environments as is required by the portal, RDBMS software should be used that provides a proven, industry standards based platform.  The RDBMS will need to interoperate well with other geospatial software components and support databases that may reach many terabytes in size.  When deciding on an RDBMS platform, high availability, cost, and ease-of-use will be important considerations.  For example, Oracle is a high-quality, high-reliability product that provides a large amount of tuning capabilities to meet almost any RDBMS need, however specialized.  SQL Server, by contrast, may not be as sophisticated as Oracle but is less costly and also much easier to use.  
Application Server Software: This software will support most of the Internet based operations that will occur on the portal as well as on agency nodes.  The software comprises the middle-tier or server side of the implementation and will typically provide search, query, downloading, and map services software.  Since data sharing (including, for example, joint display of different sources through the same map service) is an important capability of a geospatial portal, interoperability of services components is an important consideration when selecting them.  This implies capabilities to support open standards specifications so service providers can develop client applications based on standard interfaces, without needing explicit knowledge of the underlying infrastructure that provides a service.  There are a number of application services suites available that provide these capabilities.  Examples include the GeoNode open source platform, ESRI's ArcGIS Server Map and Metadata Server products, Intergraph's GeoMedia Server Products, MapInfo's MapXtreme, as well as the University of Minnesota's MapServer products.
Web Server Software: This software manages web traffic and web requests and is responsible for translating and routing requests to their application server components.  A number of products have high performance capabilities, including IBM's WebSphere, Microsoft's IIS, Oracle WebLogic, Red Hat JBoss, and Sun's iPlanet products.  Also there is the open source Apache Tomcat product, although it should be noted that a higher availability version of this product is encapsulated within WebSphere.
Web Client Software: These software components are typically built as browser applications and provide the user with a number of capabilities that typically draw on the application server components.  In a standards-based environment, developers may build and deploy any number of functions and capabilities using standard protocols and interfaces to application servers.  However, the basic applications that will likely have to be available for the portal include a map viewer and metadata search, query, and discovery tools.  Examples of standards-based products that are available to meet these needs include GeoNode, ESRI's ArcExplorer and Metadata Explorer tools, Intergraph's GeoMedia Viewer, MapInfo's MapXtreme, as well as the University of Minnesota's MapServer acting as client component.
GIS Processing Software: Functions this software will have to address include metadata creation tools, as well as spatial data management and deployment.  Both the portal and agency nodes will have a need for this software.  However, requirements at agency nodes will likely be heavier given their need to support internal enterprise business needs.
5.2.2 Geospatial Data Clearinghouse

A Geospatial Data Clearinghouse is a spatial data server that has digital geographic data primarily for use in Geographic Information Systems (GIS), image processing systems, and other modeling software. These data collections can be searched through a single interface based on their descriptions, or "metadata." “Clearinghouse” is a generic name for an information distribution system using electronic information distribution media such as the Internet. The term “clearinghouse” refers to a system for retrieving and providing data that is structured for the purpose of meeting requests of general users. The data is prepared by organizations participating in the clearinghouse and includes metadata that describe individual subject matters of the data. When structuring a clearinghouse system for providing geographic information, it is necessary for the clearinghouse to meet the following requirements of users:

· Allow spatial data to be retrieved with metadata as a key, describing concrete features of the data (including authors of data, purposes of use, spatial scope, a time window, quality, means of access, etc.); 

· Allow users to appraise the data and judge relevancy to their needs without inquiry to a database administrator, indicate how to retrieve data and support users for their retrieval, if needed.

In addition, when a user delivers multiple simultaneous retrieval requests to a related clearinghouse, the system must be able to handle them in an organized manner and arrange results to be sent back to the user. It has been already found effective for the clearinghouse of geographic information to comply with the standard on geographic information metadata, ISO 19115, as well as the standard on information retrieval application services and protocols, ISO 23950. 
The SL-NSDI Data Clearinghouse in the initial Phase will host data on behalf of other data custodians who may not yet be prepared to manage their own GeoPortal node. The stakeholders will provide the data to the SL-NSDI Data Clearinghouse in an exchangeable GIS format so it can be processed for loading into the Clearinghouse. The Geoportal will have access inside the security zone to the Data Clearinghouse and make it available to the users. 
The hardware and software required by the Data Clearinghouse are detailed under the Database Server and supplemented by the information below:

Data Server and Disk Space Requirements: The SL-NSDI Clearinghouse will have larger data holdings, especially, if data is provided in multiple formats.  This is the case especially for large-scale data sources or FGDS custodians that will manage large amounts of image data.  Even if such a repository is not directly available to end users (i.e., only index data may in fact be deployable over the Internet), maintaining such inventories so they are easily retrievable will still require significant disk capacity and data server infrastructure.
Staging and Development Environment: FGDS data that is made available as part of SL-NSDI must be separated from agency-specific data and processed for SL-NSDI-specific deployment.  This implies a staging and development environment where operational staff will ensure the information content and structure is correct according to SL-NSDI standards and quality check and deploy it to the shared environment.  In terms of hardware, the staging requirement will require a database server and a GIS processing software platform.  In terms of software, the environment will require GIS processing software, RDBMS software, and tools and utilities that can manage file and format conversions.
Realizing efficiencies in infrastructure by sharing facilities: While many SL-NSDI nodes will ultimately host large data repositories, many agencies' holdings will not have the necessary technical infrastructure to deploy a FGDS data server. In those circumstances, the SL-NSDI Clearinghouse will be the host of these data for as long as needed.  The central data clearinghouse may also be used as a secure, central repository of all the most valuable information as a security and fail-safe data protection and preservation measure.

Availability of the environment: The Data Clearinghouse should be made available in a high-reliability, high-availability environment.  This should be top priority component of the initial SL-NSDI phase.
GIS processing software

While GIS processing requirements on the portal may be limited to tools that, for example, provide metadata creation capabilities, or perhaps simple processing operations, GIS processing software for both the coordination office and agency nodes will also have to support potentially complex processing and formatting operations. These capabilities will be made available on the protected or secured area.  An overview of the functional requirements that may be needed to support the special project services of the SL-NSDI Coordination Office are presented in the numbered sections following.
Portal Container Architecture and Integration with the Geospatial Portal

A portal can be seen as a site featuring a suite of commonly used services, serving as a starting point and frequent gateway to the web (web portal) or a niche topic (vertical portal). The Geospatial Portal should provide the necessary built-in capacity to become a portlet (JSR 168 Java Portlet Specification) on a future Phase if the eGov initiative moves toward it. 
Connectivity & bandwidth. 

The connectivity and bandwidth of the nodes can be described in terms of:

· Internal connectivity to the GIS & SDI support infrastructure i.e. to the Enterprise GIS platform in the case of an enterprise node or to the SL-NSDI data center in the case of the Central node;

· External connectivity i.e. the internet or other communication platform that may adopted among the government agencies.

A distributed SL-NSDI implementation depends on the availability of appropriate network resources.  A review of requirements revealed that network resources may be limited in some circumstances among government agencies.  This will require careful consideration of the types of services to provide at what level in the near-term.  However, it should be noted that even in limited network environments a considerable amount of services could be made available to broad user bases, even over dial-up lines.  This is particularly true for services related to metadata search and query (i.e., those critical to data discovery), since these services tend to require only small amounts of network traffic.
Best practices and benchmarks for network design and performance provide performance guidelines for GIS and web mapping applications in terms of data volumes, data transfer rates, and network bandwidth.  When implementing a geospatial data portal as well as SL-NSDI nodes, these best practices should be utilized in conjunction with monitoring processes to tune the portal and SL-NSDI node environments.
Network Communication Guidelines for GIS Applications: best practice design benchmarks show the number of clients that can access GIS software by environment type and type of LAN or WAN connection for dedicated usage.  They should be used as guidelines.
Network Performance for Web Mapping Solutions: Implementation of web map services, which is one of the most common applications on a typical NSDI node or portal, places additional impacts on a network.  The level of impact depends on the complexity of the map services.  Map services with limited complexity or with less than 10 KB of data, will likely have little impact on network traffic.  Best practices provide an overview of network performance characteristics that should be considered for a web mapping solution.  Web products should be designed to support user needs, which may be dominated by available bandwidth.  Standard map services should produce image sizes of 30 to 50 KB to minimize network transport time.  
Data Download Performance: Another application that may have to be supported on a SL-NSDI node or portal includes data downloading services.  Data downloading times can be considerable for even comparatively small GIS data sets when bandwidth is limited.  Data downloads can very easily dominate available bandwidth and degrade performance of other web mapping clients, especially where large imagery files are involved.  Therefore, data downloads should be restricted to protect web site Internet service bandwidth, especially where network resources are limited.
Security/ Reliability. 

Reliability will require a high availability environment as described below. Security of the geospatial portal will comply with the security requirements that are described in the Security Layer Architecture component in the ISO27001 ”Information Security Management” standards.
High Availability Environment

To always allow users to search and discover published data holdings, the portal environment should be configured as a high availability environment. High-availability operations require redundant server solutions, configured so the site remains operational in the event of any single platform failure.  This configuration includes the following strategies:
Network load balancing: Network load balancing routes the traffic to each of the web and application servers during normal operations and only to the active web and/or application servers if one of the servers fails;

Application server load balancing: Application server load balancing distributes server processing load between the two server platforms to avoid having requests back up on one server when extra processing resources are available on the other server;

Two data servers clustered and connected to a common storage array data source:  The primary data server supports query services during normal operations, and the secondary data server takes over query services when the primary server fails.
Geospatial Portal Security
Maintaining a secure system is important in protecting the integrity of the information being used by multiple stakeholders, as well as ensuring data access only to those with the authorization to do so. Considerations include:
Authentication and access to GIS processing services: The initial Phase of the Geospatial Portal must comply with the security policies defined by the stakeholders as well as the ones that may be placed by ICTA as part of the government initiative. The Geospatial Portal will have two defined areas: one public and another restricted to stakeholders.
Public area: open to the community with limited access to search the metadata database and view data that have been determined to be appropriate and useful for the general public. This area does not require a password.
Restricted to stakeholders: a password protected area not visible to the general public. The security schema will be defined and agreed upon by the members of the agency technical representation. The members will have full access to the Data Clearinghouse and web map services according to their rights defined by the agency technical representation.  There may be multiple levels of restricted access, depending on government policies in this regard.
System Monitoring

While the specifications provided in best practices are based on experience with existing SL-NSDI nodes and portals, environments should be monitored to determine request volume, how long events on servers are taking, and the size of those events.  It will be important to know the actual statistics of the following common operations:

· Image requests

· Image builds

· Number of data requests

· Size of data requests

· Duration of data requests

· Server busy measurements

· Total response time to requests

This type of system monitoring is required to decide if a specific node is operating properly and according to expectations.  It will be needed to define which image products need maintenance and if there are servers that become overloaded.  It will also help troubleshoot problems in the event of user complaints. A number of tools exist to capture this type of information.  Tools range greatly in their capabilities, price, and complexity.  An important consideration in selecting such a tool will be to determine how well it can read and analyze the statistics that are provided by the various software components.  An example of a commonly used tool is WebTrends.
Service Management Support Infrastructure

The SL-NSDI Service Management comprises a suite of functional requirements that collectively support the following main functions: system monitoring, deviations detection, analysis and action tools. The management tools that are proposed below to support the above functions are compatible with ITIL disciplines for service and support delivery, which are listed in the table below.

	ITIL Service Delivery Disciplines
	ITIL Support Delivery Disciplines

	1. Service Level Management

2. Capacity Management

3. Contingency Planning

4. Availability Management

5. Cost Management for IT Services
	1. Configuration Management

2. Problem Management

3. Change Management

4. Service/Help Desk

5. Release Management


Management tools are based on four main functions:

· Monitoring tools provide status monitoring of the IT infrastructure, components, processes, services, and service levels it was designed to monitor. 

· Detection tools detects deviations from normal operations by analyzing log files, performance thresholds, SNMP traps, business process rules, and other data. After collecting data, it then alerts administrators or process owners of the deviation so that they can take corrective action. Alerts are timely and reliable. 

· Analysis tools provide administrators and service managers with decision-support information, such as where a deviation has occurred, what caused it, and how to correct it.

· Action tools which use built-in functionalities that restore backups, restart services to provide administrators and service managers with the ability to physically restore any component in the IT infrastructure to normal status. This function’s primary purpose is to facilitate the implementation of corrective actions in a controlled and efficient manner

The SL-NSDI Coordination Office Team shall select an IT service management tool which offers tight and seamless integration of IT processes to enable the flow of information between the various applications to ensure fast and well informed problem resolutions. For example, organizations are integrating the network, system and service data with Service Desk so that events (or incidents) and service-state information are automatically forwarded to first-line support staff. Such solutions also enable IT staff to visualize, monitor, and configure IT services across multiple infrastructure components and service-level agreements (SLA). As a result, these tools are used to help increase overall customer satisfaction and improve service quality and agility as well as to help reduce costs, risks, and complexity. 
The IT Service management solutions should be modular, flexible, and capable of integrating with third-party software, internal software, and industry-standard integration buses. However, this capability alone does not necessarily improve cooperation between the people managing various aspects of a service. It takes multiple-hardware, software, and labor components to provide an IT service and each component must be configured, synchronized, and managed. This can be complex; for example, each piece of hardware (e.g., server, PC, router, switch, and printer) typically has its own hardware-specific software to configure and manage it.
An IT Service Management family of applications should provide an integrated out-of-box solution for managing and automating critical service support and service delivery functions, including Service Desk Incident Management, Problem Management, Configuration Management, and Service Level Management functions, as specified by ITIL. The solution should deliver ITIL compatible best-practice procedure-level workflows built into each application. Moreover, the applications should be easily tailored to implement unique service support processes and workflows in a way that best meets the needs of each organization. The integrated applications should share a common workflow foundation and unified data model, directly supporting the integrated process approach outlined in the ITIL framework.
The IT Service Management application tool should be certified to the minimum functional requirements for ITIL compatibility by certification bodies such as Pink Verify certification.  Basic functions that are included within this application grouping are as follows:
Service Desk: Perhaps the most important function in an IT service support organization is the Service Desk (i.e., Help Desk, Call Center). The primary goal of the IT Service Desk is to provide a single point of contact for customers and users and to facilitate the restoration of normal service with minimal business impact. Specifically designed to optimize communications regarding incoming requests, the Service Desk tool should ensure efficient and expeditious handling of customer interactions. The tools should provision for categorizing, routing, tracking, of all requests. It should provide published and open APIs that offer broad integration capabilities including integration with Network and Systems Management products. The SL-NSDI will require that Service Desk personnel have familiarity with GIS and SL-NSDI specifications, or can route such issues to the SL-NSDI Coordination Office.

Incident Management: The out-of-box capabilities of the Service Desk application should be compatible with the Incident Management Process as defined by ITIL. The service Desk is designed as the main support tool used by IT staff to manage the complex process of resolving incidents. The service desk should track and solve an incident in a procedural manner as specified by the ITIL Incident Management guidance, irrespective of the entry process.  The application should ensure fast access to key incident information, such as related configuration items and overall incident history. The application should ensure close integration with the other IT Service Management applications, such as Problem management, Asset Management, Service Level Agreements, and Change Management. Georeferencing of incident reports can often provide significant value to identify geographic patterns, to associate incidents with census and other contextual data, and other uses.

Problem Management: The Problem Management process as defined by ITIL defines a proactive approach to identifying the root cause of problems and then managing actions to correct the errors. Such functionality is achieved by ensuring the integration with Incident Management processes to allow the IT support staff to capture, at any time, all entered incidents related to a reported problem. The application should have a classification system that creates problem records separate from incidents, tracks them according to ITIL procedure, provide automated matching of incidents with problems, tracking and monitoring of problems through defined Phases, as well as the capability to route and escalate problems, based on urgency and severity code. 
Asset Management: The use of the Asset Management application should serve an ITIL-compatible Configuration Management process, by providing an integrated solution for capturing and maintaining IT configuration data for assets and the relationship between them, including software, hardware, documentation, and processes. It provides the Configuration Management Database that maintains a record of all configuration items that make up the IT infrastructure, such as model, serial number, physical location, user, owner, maintenance contract information, lease, warranty, and financial information. Configuration items stored in Asset Management application is integrated with the other components of the IT Service Management applications, allowing for seamless integration with the Service Desk, Change Management application, and Service Level Agreements.
Configuration Management: The primary goal of the ITIL Configuration Management process is to achieve, through the implementation of Asset Management, a single integrated configuration management database for all configuration items. The application seamlessly supports Incident Management, Problem Management, Change Management, and Service Level Management processes. Configuration Management function is very critical for a successful and smooth operation and maintenance of the SL-NSDI Program. It deals with the entire process of change and configuration management related to the SL-NSDI system components i.e. data, applications, hardware, staff capacity building and procedures. It includes, but is not limited to, the following: 

· System development automation procedures

· System maintenance automation procedures

· Logging and tracking SL-NSDI Enhancement Requirements

· SL-NSDI System Administration

· Helpdesk

· Other requirements

Change Management

Change Management delivers a best-practice process to systematically manage the response to a change request in accordance with the ITIL framework. A Change Management application tracks a change from the moment it is proposed, through the implementation in the live environment, to the evaluation of the end result. The out-of-box Change Management capabilities facilitate the gathering of changes from all identified stakeholders into a change repository. It includes planning changes based on priority, impact, or urgency. Change Management considers business and technical impact, impact on other services, the effect of not implementing the change, as well as resources required. It includes use of a back-out plan and a robust approval server that manages the request through a complex approval process. It automatically assigns tasks needed to complete the change. If problems arise during implementation, automatic escalations and notifications are performed. Repeated changes can be completed consistently with change templates. Reports are used to evaluate changes for desired effect, on time, on budget. The use of a Change Board, possibly as a sub-group of the SL-NSDI Technical Committee (See “SL-NSDI Policy, Governance and Standards Report” under separate cover) and an integrated software application is essential to maintain a proper balance of the need for change with the potential negative impact on other elements of the IT infrastructure. Change Management is an indispensable tool used by the Change Advisory Board as specified by ITIL.
Service Level Agreements: 

A Service Level Agreements management process should provide the functionality to register SLAs, correlate SLAs to the underlying technical infrastructure, and observe real-time compliance with the SLAs for all service support processes as defined by ITIL. Service Level Agreements application includes a variety of integrated and automated out-of- box best practice capabilities specified by ITIL as supporting Service Level Management, including:

· Definition of rules to implement the service agreements between IT, customers, and any external resource.

· Service level agreement records that contain information on the IT provider, customer, and specific services and specified service performance and that can be created, changed, and deleted.

· Tracking of all Service Desk requests to contractual parameters.

· Proactive alerts that can identify issues and trigger actions prior to service levels being violated.

· Integrated graphical interface that shows real-time status of a wide variety of SLAs.

· Reports that show performance of IT services compared to service level agreement.

Availability, Performance & Security Management

SL-NSDI system performance is critical for a successful system operation and utilization by the end users. The performance management function focuses on the design, development and deployment of performance management tools that support the monitoring and control of system performance according to pre-set metrics and performance benchmarks. It includes, but is not limited to, the following: 

· Communication infrastructure monitoring tools;
· Spatial information infrastructure Performance Management tools (database, network, applications).
Performance management monitoring tools maintain information related to adequate functioning and performance of the system based on pre-defined benchmarks. This may include metrics measurements, alarms and signals, status reporting, etc…The above information, which may be handled by a suite of software/ functional solutions that monitor applications and network tip-to-tip performance may be maintained in disparate applications that are hosted on the SL-NSDI data center platform, the network administration environment and possibly the stakeholder agencies platforms or nodes. A dashboard interface may be developed as well that assembles all the metrics, signals and alarms as well as reporting requirements in one GUI environment where federated data is aggregated from disparate performance management systems.

Availability Management is the practice of identifying levels of IT Service availability for use in Service Level Reviews with Customers. All areas of a service must be measurable and defined within the Service Level Agreement (SLA).

To measure service availability the following areas are typically included in the SLA:

· Agreement statistics – such as what is included within the agreed service

· Availability – agreed service times, response times, etc.

· Service/Help Desk Calls – number of incidents raised, response times, resolution times

· Contingency – agreed contingency details, location of documentation, contingency site, 3rd party involvement, etc.

· Capacity – performance timings for online transactions, report production, number of users, etc.

· Costing Details – charges for the service, and any penalties should service levels not be met

Availability is usually calculated based on a model involving the Availability Ratio and techniques such as Fault Tree Analysis, and includes the following elements:

· Serviceability – where a service is provided by a 3rd party organization, this is the expected availability of a component

· Reliability – the time for which a component can be expected to perform under specific conditions without failure

· Recoverability – the time it should take to restore a component back to its operational state after a failure

· Maintainability – the ease with which a component can be maintained, which can be both remedial or preventative

· Resilience – the ability to withstand failure

· Security – the ability of components to withstand breaches of security

Security can most commonly be defined as, “the management, operational, and technical safeguards and protections designed, developed and instituted for information systems and supporting computing and network infrastructure(s) intended to protect their confidentiality, integrity, and availability.”  Once implemented, security and its associated controls must be assessed to determine the extent to which it has been implemented correctly, is operating as intended, and is producing the desired results with respect to meeting the security requirements for the organization.
Security best practices generally indicate that a comprehensive security program, when correctly and successfully conceived, designed and implemented, will have three major components – Management, Operational and Technical.

· Management refers to the safeguards or countermeasures that focus on the management of risk and the management of information system security.

· Operational refers to the safeguards or countermeasures that primarily are implemented and executed by people (as opposed to systems).

· Technical refers to the safeguards or countermeasures that are primarily implemented and executed through tools, platforms, frameworks and mechanisms contained in hardware, software and network components.

The security related software tools may include the following:

· Firewall software (including the network firewalls and application)

· Internet security software

· Routers and switches security encryption and configuration software

· Security Zones and their associated software

· Network Traffic Encryption

· TCP/IP Filtering

· Internet Protocol Security (IPSec)

Core SL-NSDI Software maintenance

This functional area refers to the core software that will be deployed in the SL-NSDI environment. Delineation of software requirements is not simple taking into consideration the complexity of interfaces with third party applications that may be residing in the nodes belonging to the individual key stakeholder agencies. For the sake of the current requirements analysis, the core SL-NSDI software will include deployment, upgrade and maintenance of the entire suite of core SL-NSDI software as described below. 

· Web Portal

· Database software (including RDBMS and spatial management software where applicable)

· GIS web enabled editor software

· GIS web enabled viewer & query software

· Advanced spatial analysis and statistics software

· Advanced GIS extensions

· Middleware software

· Advanced visualization  software

· Performance Management software

· Application Programming Interfaces (APIs)

· Firewall protection software

· Software used for Disaster Recovery and SL-NSDI development servers as opposed to production servers

· Business-specific software (refer to application functional requirements that are identified under the various application groupings above). The final functional requirements will be developed during program design and implementation strategy and the following implementation sub-programs

Licensing requirements are considered part of the core SL-NSDI software requirements. Several goals shall be achieved through the management process of the licensing requirements:

· An economy of scale through the procurement, deployment and maintenance of multi-user licenses with the vendors

· A monitoring environment for licenses utilization and planned capacity. This will be important in order to fulfill system availability and QoS requirements

· Direct communication channels with vendors support services in order to ensure smooth handling of software patches, upgrades and maintenance activities. This may be achieved through Memorandums of Understanding (MOUs) that are signed between central coordinating agency and the Vendors where licenses maintenance and warranty and service conditions are elaborated. 

· Integration of the software licensing management activity in the Configuration Management Plan and daily routine system maintenance activities

ITIL is adopted here as a reference platform for IT operations. SL-NSDI Service Management is a central management function that is meant to serve the key stakeholder agencies.  The functional requirements that are addressed under this application grouping include configuration management, service level agreements, helpdesk management, availability, performance and security management. Those are the least common denominator areas between the SL-NSDI data center and the agencies nodes taking into consideration that the performance of the system may be impacted by the performance of any one node in the SL-NSDI network. 
Most of these will require familiarity with geoprocessing concepts, principles and practices that are outside the expertise of classical ICT staff.  Technical resources with experience in SL-NSDI Service Management are scarce in the international and local market. Therefore, it is envisaged that the SL-NSDI Project Management Office may outsource those services during early system operation while building in parallel the capacity of the local resources.

The development of the SL-NSDI Service Management capabilities will need to follow the mantra of “think big and act small”. In this regard, the first priority during early program design and deployment is to ensure that basic helpdesk support, basic configuration management concepts and basic access to spatial and tabular information are provided thru a reliable platform.
5.2.3 Program Website
This section provides a general minimum requirements for elements to be included in the SL-NSDI website.  The implementer will be responsible for organizing these elements within an easy to understand and navigate website.  This initial website will provide basic information concerning the Sri Lanka National Spatial Data Infrastructure (SL-NSDI) program and its benefits, components, stakeholders and resources.  It is expected that this website will be developed and operated for several months, following which it may undergo a significant expansion as part of a larger SL-NSDI development and capacity building program to be carried out subsequently.  

General Requirements

In general, major functional requirements of the website will be:

· Content must be multi-lingual (Sinhala, Tamil and English);

· Long-term ease of content updating needs to be considered to keep the portal information current.  An easy to use Content Management System (CMS) and associated training for ICTA staff will need to be provided within the project;

· Links to participating stakeholder agencies will need to be incorporated and vice versa;

· Visually, the portal needs to incorporate professional design, including the development of a suitable brand image (logo, look and feel, etc.) for the SL-NSDI program.

· The website should be accessible to search engine spiders and be coded with good on-page search engine optimization;

· This site must comply with the standards of accessibility contained in W3C WAI (World Wide Web Consortium Web Accessibility Initiative) level A Guidelines;

· All code on the site should validate to W3C (World Wide Web Consortium) specifications.

Banner Graphic  

A "banner graphic" will provide a simple graphical identity that will become part of the SL-NSDI "brand image".  The graphic should be simple, interesting, and representative of the Sri Lanka and SL-NSDI context.  The graphic should be right-sized to minimize download time when opening the site from a browser.

Site Map

A site map should be provided showing the structure of the site and linking to every page on the site

About

This section should provide a general explanation of the SL-NSDI program and the information and resources that are available through the website.  In general, this section of the website will explain:

· The purpose, process and expected results of the SL-NSDI Program;

· History and background of SL-NSDI;

· The structure of the SL-NSDI website, including a summary of each component;

Organization and Stakeholders

This area of the site will need to provide an explanation of the organization of the SL-NSDI, how it is governed and what organizations and people are involved:

· Governance structure illustrating committees and including a description of their roles and responsibilities (charters);

· Listing and logos of all the participating entities, with links to their websites;

· Overview of existing GIS capacity and related projects and programs within each participating entity;

· SL-NSDI strategic development plan (timeline and description of Phases);

Standards, Products and Services

This section can provide a summary the products and services that can be accessed through the SL-NSDI website and GeoPortal.  Specific topics to be addressed in the initial implementation of this section include:

· Geospatial Data Standards.  Provide links to pdf’s for all the formally adopted fundamental geospatial data set (FGDS) standards;

· Capacity Building Support.  Outline the type of services being offered through ICTA for information management strategic planning and human and technical capacity building;

· Information Technology Products and Services.  The section might provide a directory of various information related technologies, products, and professional services that are available in Sri Lanka.  This might ultimately be a user maintained directory for which a subscription fee would be paid by the participants.

· Data Products and Services.  Outline data products and related services that are available for a fee from government and private sector sources.  Basic listing in this directory of products and services might be provided at no cost, but various levels of higher visibility advertising might be accommodated for a fee.  

Work With Us

This section will provide a summary of the ways that stakeholders can interface and work with the SL-SDI program.  It will also include summary information regarding information related initiatives between Sri Lanka and other regional and international organizations.

· Directory of GIS Stakeholders in Sri Lanka.  The list of organizations involved in the Baseline Survey could be used to create a directory of people in Sri Lanka interested in GIS, and their contact information.  Inclusion in this directory should be confirmed with each individual before this information is published on the site.  There should also be the capability for persons to register themselves for inclusion in the directory, and to receive update information by email.  Linkage to the registration page should be both through this page, as well as through the top level home page as described elsewhere.  

· Other Partners.  Other national, regional and international partners to be recognized as those partnerships are initiated.  

· Becoming a Member.  Instructions on how to become a member of the SL-NSDI community.  Ideally this would support self-registration and management of this information in a Customer Relations Management (CRM) system.

A-Z Subject Index

This section would essentially be an alphabetical directory of all topics that may appear throughout the SL-NSDI website with associated linkages to those subjects.

Media Center

Provides access to all past and current press releases and other resources that can be accessed and downloaded by the media to inform the public about the SL-NSDI initiative or to support media research about related topics and events.

Frequently Asked Questions

This section would provide a list of frequently asked questions (FAQ's) and generic answers regarding the SL-NSDI or related initiatives.  Ideally, this area of the website would both provide existing FAQs, as well as allow visitors to the site to enter in new questions.  Those new questions could be monitored and periodically compiled and synthesized towards the development of new FAQs and associated answers.

This section should include a comprehensive glossary of technical information management terms in all required languages.

Search

This section will provide a general search function for the entire site.  At a minimum, the search engines should provide the capability to do full content search across the web site, including the indexing and searching of documents and data bases on the site.

Links to Related Programs

This section provides an inventory and linkages to other current and planned major programs that relate to the SL-NSDI.  

Time

Has a link to an atomic clock and a map that allows the user to establish what time it is at the central office

Technology News and Events

This section would include a variety of general and specific interest information regarding technological developments and events that are of interest to SL-NSDI stakeholders.  This could include, but not be limited to, the following:

· News.  What are the latest developments concerning SL-NSDI and related initiatives.  This might also include relevant news clippings from print media, and summaries from television, radio, conferences and other events;

· Events.  This will include a general calendar with linkages to brief descriptions of upcoming events that are relevant to the SL-NSDI initiative such as international conferences, seminars and workshops, lectures, vendor demonstrations, and other events;

· Conferences.  This section of the website will include a conference of listing of all the major local, regional, and international conferences that are of potential interest to the SL-NSDI stakeholders in Sri Lanka over the next year.  This will include a brief overview of each conference venue, general scheduling information, and where appropriate, linkages to the conference web site for additional detailed conference and registration information

· Visitor Information and Directions.  This section of the website should include information regarding directions to organizations and participating stakeholder agencies.  This should include both textual and graphic (maps) types of information to illustrate the directions.

How to Contact

This section of the website should include a directory with contact numbers and email addresses for organizations, participating stakeholder agencies, key individuals and the webmaster.

Date last updated

A message should be included on the website that indicated the date created and when the website was last updated.

Navigation on secondary pages

Navigation bar is added to the header graphic for all pages after the homepage.

Customer Survey

Linkage to survey form to solicit input and feedback from the GeoPortal user community

Geospatial Portal

Metadata catalog search;

Link to map viewer environment.

(See Annex 1 for full GeoPortal functional specification).

5.2.4 Extended GIS Platform
The foundation GIS platform and GeoPortal functionality outlined previously will support the standard operations of the SL-NSDI Coordination Office.  The Office will also need to carry out special project activities on behalf of government leadership that will involve additional GIS analytical, visualization and other advanced functional requirements as outlined in this section.  The functional requirements for an extended GIS platform are potentially very broad and not possible to entirely anticipate, but the listing below is representative of those essential capabilities that experience has shown are most likely to be needed in the early Phases of SL-NSDI implementation.
Basic data capture and processing.  This refers to software functional requirements for capturing geospatial data either from the field or through the conversion of manual records to digital GIS layers.  Once raw data is captured it often must be further processed ensure its quality and to put it in the proper form for use in the GIS.  The following summarizes the minimum data capture and processing software functionality that will be required by the Coordination Office:

· Digitizing – digitizing is a process of capturing geographic features as points, lines, areas or rasters.  Digitizing may be carried out on a specially equipped “digitizing table” or “heads up” digitized from an image on a monitor;
· Tabular data entry – geographic feature attributes may be captured through the manual entry of information through a keyboard.  Digital scanning with optical character recognition (OCR) may also be used;

· Scanning – scanners provide the ability to capture the image of a map or aerial photograph in a high resolution form from which geographic features can be derived or digitized;
· Field data capture – Various devices can be used to capture original GIS data in the field.  While the Coordination Office is not expected to carry out original data collection, the GIS platform should support the input and processing of these data.  Typical sources include:
· GPS (x,y coordinates captured from global positioning satellites (GPS).
· Total Station – electronic survey stations
· Drone – Drones are increasingly being used to capture geospatial data for relatively small areas.  This typically involves the capture of overlapping images (similar to a photogrammetric process) from which topographic and building surfaces and orthophotos can be derived.
· Processing – raw information that is captured through field capture, scanning or digitizing often needs to be further processed to prepare the data to a form that is ready to support user applications. 
· Data format conversion.  Many GIS systems use their own data formats and there are international standards for a variety of “open” standards.  It will be important that the Coordination Office have the ability to accept data in any standard, convert it to a format for use in the Data Clearinghouse and GeoPortal, and to be able to output it to any other format that a stakeholder may request.  There is also a requirement that the format conversion software can be automated to accept and process data from custodians and to output data when requested by stakeholders.

· Quality assurance and quality control (QA/QC) – certain functions are required to conduct quality assurance and quality control checks to ensure the final data meet content, accuracy and format standards.
Basic geospatial analytics.  This refers to a wide range of basic geospatial analytical capabilities that will provide the Coordination Office with a functional foundation to support a broad range of special project requirements.  These foundation geospatial analytic software functions that will be required by the Coordination Office include, but are not limited to the following:
· Buffer  - generate a new polygon by buffering from points, lines or areas based on user-defined distance;
· Overlay analysis – overlay multiple map features to identify associations.  There are many different types of overlay analyses including:

· use one object to select other objects that fall within or intersect with its boundary (e.g. plots within a flood zone);
· intersect multiple layers to produce a new layer that combines all the features and attributes of the input layers (e.g. combination of soils, slope, vegetation, landuse and flood zones that can be modeled to determine best areas for housing development);
· Network analysis – analyze movement and routing along a network of connected lines.  This could be a road network, hydrology network, electrical, water and other utility networks, etc. Types of network analysis that will be required include:
· shortest path (e.g. find shortest distance between two points on a network considering network distance alone);

· best route (e.g. find an optimum route based on multiple factors);

· closest facility (e.g. find the closest hospital);

· allocation (e.g. 3 minute drive times from fire stations);

· location/allocation (e.g. find best sites for facilities based on most efficient access to demand points);

· origin/destination (OD) matrix (e.g. model traffic based on where vehicles are likely to come from and travel to;

· network trace (e.g. identify what customers will be affected by a the shutoff of part of the water network needed to fix a broken pipe).
3D analysis and visualization.  There are a wide range of three-dimensional analysis and visualization tools that will be needed by the Coordination Office.  These tools are useful to analyze factors that cannot be modeled or visualized on a two-dimensional map.  Those 3D analysis and visualization software functions that will be required by the Coordination Office include, but are not limited to the following:

· 3D data modeling – GIS data can be modeled in 3D by including the “z” (or elevation) coordinates for the GIS features.  This may include: 

· topographic features (such as topographic elevation contours, digital elevation models, LiDAR);
· geographic features (buildings, utility pipelines, roads);
· topographic surfaces (digital elevation models (DEM), digital terrain models (DTM), triangular irregular networks (TINS);
· statistical surfaces (based on statistical sample data at distributed locations);

· Surface generation – The GIS software should be able to construct a 3D surface based on regular or irregular sets of points and/or lines to generate surfaces and surface representations such as those topographic features and surface type listed above.  
· Topographic analysis – Derived characteristics of the topographic surface of an area which can include:
· topographic slope;
· hillshade;
· solar aspect;
· watershed boundaries;
· drainage network;
· topographic profile sections (vertical profile depiction on a 2D graph).
· Volumetric analysis – analysis of real or derived 3D objects (e.g. calculation of the volume of a 3D object such as groundwater basin, as well as provide the ability to analyze the intersections of multiple 3D objects)
· Viewshed analysis – viewshed analysis is used to determine what areas can be seen from one or multiple viewer locations.   
· Landscape 3D visualization – landscape surfaces can be visualized and navigated in 3D form.  2D maps and imagery can also be “draped” on those surfaces to visualize them in 3D form.
· Urban 3D visualization – the built environment can be visualized in 3D form at various levels of detail (LOD) that extent from simple block building extrusions based on a building footprint and building height, to a fully articulated architectural model with either texture-mapped or simulated, photorealistic surfaces
· Statistical 3D visualization – This includes the representation of geographically referenced statistical information in a 3D surface form.  This topic is further explained under the “geostatistical analysis” section presented later.
Remote sensing image processing.  Remote sensing software functionality is required to process remote sensing data.  Remote sensing applications are similar to graphics software, but they enable generating geographic information from satellite and airborne sensor data. Remote sensing applications read specialized file formats that contain sensor image data, georeferencing information, and sensor metadata.  Remote Sensing applications perform many features including:

· Change Detection — Determine the changes from images taken at different times of the same area

· Orthorectification — Warp an image to its location on the earth.

· Spectral Analysis — For example, using non-visible parts of the electromagnetic spectrum to determine if a forest is healthy

· Image Classification — Categorization of pixels based on reflectance into different land cover classes (e.g. Supervised classification, Unsupervised classification and Object Oriented Classification)

5.3 Network

The SL-NSDI will utilize the ICTA Sri Lanka government data communications infrastructure, including mechanisms for connecting remote locations and mobile devices.  This is expected generally to fit within the eGovernment infrastructure, but in certain cases may place requirements on the network that are unique to the geoprocessing field.

Network Connectivity & Bandwidth. Connectivity and bandwidth for the SL-NSDI may be available using a combination of several platforms:

· LAN/ Wireless LAN

· WAN

· Internet

The final configuration should follow the general parameters of the e-government implementation strategy. The ICTA has established a comprehensive government network that is characterized by the following:

· Single backbone by which each entity only needs one connection to interface with all other entities

· Central web-based index for access to all government entities 
All geospatial portal traffic should ultimately feed into and out of a government data center through the single backbone.

Reliability/ security. Reliability and security of the communication infrastructure platform should be compliant with international standards such as ISO27001. 

5.4 Enterprise 

Each participating agency will be responsible for structuring their enterprise computing infrastructure in a manner that is compatible and integrated with their SL-NSDI node if a local GeoPortal is present.  In cases where agencies have not yet developed the capacity to manage a full SL-NSDI node, procedures will be established to allow them to access and publish their information to the central Clearinghouse.  The precise procedures and tools to be used will be dependent upon the specific GIS platform each stakeholder is using.
The enterprise computing infrastructure requirements are proportional to level of maturity of the ICT infrastructure in general and the enterprise GIS infrastructure evolution in particular in the organization. The driving need behind those requirements is the business development needs in the organization, including the incorporation of GIS as a key facet of each organization’s enterprise information infrastructure. The latter is more or less dictated by the management vision for digital business transformation and for spatially enabling the organization business operation, and government-wide policies towards modernization and computerization of government operations. 

The existing ICT and GIS status in the SL-NSDI stakeholder entities participating in the current study were observed generally to establish the level of readiness for enterprise GIS and participation in the SL-NSDI. Findings identified a functional level of ICT readiness in most government agencies in general:

· The majority of government entities have lower to mid-range IT readiness levels;
· Many government entities have introduced PC’s for general office work and most office workers are functional using these applications;

· Some agencies have implemented Local Area Network (LAN) and wireless connectivity, but only a few have implemented Wide Area Network and/or central server services;

· Very few agencies have developed or implemented ICT enterprise strategies;
· Overall, Sri Lanka government entities have moderate IT Infrastructure and office applications, however need improvements in the areas of enterprise system development, integration, security and operations.  
Going forward, it is expected that ICTA will actively continue to support government entities in their IT readiness and IT architecture & standards compliance efforts. The e-Government plans and associated policies represent a strong foundation from which to build on.  
6 Implementation Approach
This section outlines the general parameters for a two-phase approach for the implementation of the initial SL-NSDI Coordination Office and foundation system.  Based on decisions with the SL-NSDI Technical Committee and ICTA management it was decided that it would be beneficial to accelerate the implementation of an initial GeoPortal and pilot program to build awareness and show tangible progress to government leaders and senior management within the stakeholder community.  This first phase would subsequently be extended with a second more extensive phase to build out the full SL-NSDI Coordination Office and the remaining technical and institutional elements that are needed for the SL-NSDI to become operational. 
Following sections outline the basic implementation approaches for each of the two phases.  

6.1 Phase 1 – Foundation System and Pilot 

The following provides a summary of the primary activities to be carried out in the implementation of the SL-NSDI GeoPortal.  These are indicative only, and it is up to each bidder to provide a more detailed description of all the specific tasks required to achieve the stated project targets and deliverables.  These activities are divided to Tracks in the explanation below to delineate interdependent clusters of activities that may be carried out in parallel. 
6.1.1 Track 1 – Geoportal & Website

This Track will involve the detailed physical design and implementation of the SL-NSDI GeoPortal, supporting GIS environment and accompanying website.  The website will provide a framework for explaining the program, providing access to certain resources (standards, training programs, etc.) and supporting two-way communications channels with the community and the public.  The GeoPortal will provide access to common data and application services and is supported by a foundation GIS geoprocessing capability required to build, use and manage the demonstration geospatial data repository.  Both will be structured in part to respond to the awareness program requirements being defined in Track 3.  These applications will be configured and hosted within the ICTA Government Cloud environment.  The minimum requirements and specifications for the GeoPortal and Website are provided in Annex A and B respectively.  A description of the ICTA Government Cloud environment is provided in Annex C.   This track will involve at a minimum the following activities:
Activity 1 - Website design and development.  The Contractor will be responsible for the design and development of the SL-NSDI website.  This will include a landing page, an easy to understand and use interface for accessing the GeoPortal and other program resources as outlined in Annex A.   It will also include multi-lingual content describing the SL-NSDI program, its benefits, participants and avenues for involvement.  The content is to be developed by the Contractor as discussed in Track 3 and Annex B.  Additional content summarizing the program, the GeoPortal and case study “stories” will be derived from activities in Track 3.  The contractor is to produce a draft website design for review and comment by the project committee.  Feedback from this review will be considered in the development of a final design that will be accepted by the committee prior to initiating website implementation.  The draft website and associated content will also be reviewed by the project committee.  Feedback received will be considered in the refinement of the website for final review and approval by the committee.  Once finalized, the contractor will expose the site for general internet access.

Activity 2 - GeoPortal design and implementation.  The GeoPortal implementation will include the physical design and implementation of the GeoPortal and supporting GIS environment based on the system specification that is provided in Annex A of this document.  This includes the establishment of the underlying GIS foundation system, metadata management and search tools, a map viewer and the design and publishing of map services in a form that can best demonstrate the utility and power of the SL-NSDI.  The identification and collection of the data services to be included in the GeoPortal and how these are to be presented will be defined out in Track 3.  The contractor is to produce a draft GeoPortal configuration design for review and comment by the project committee.  Feedback from this review will be considered in the development of a final design that will be accepted by the committee prior to initiating GeoPortal implementation.  The draft GeoPortal and associated data and metadata content will also be reviewed by the project committee.  Feedback received will be considered in the refinement of the GeoPortal for final review and approval by the committee.  Once finalized, the contractor will expose the GeoPortal for general internet access.

Track 1 Deliverables:

· SL-NSDI Website draft design

· SL-NSDI Website with content (draft and final)
· GeoPortal draft design

· GeoPortal draft system

· GeoPortal system (internet accessible)

6.1.2 Track 2 – Data Repository

This track will involve the collection, compilation, integration and documentation of selected existing GIS data layers to a centralized repository for use in the GeoPortal.  Activities in this track will include the following at a minimum:
Activity 1 - Data collection, compilation and integration.  The Contractor will be required to collect selected GIS data from the custodians and to process this information to a form that can be used effectively to demonstrate the GeoPortal environment and it role in supporting the SL-NSDI.  This will include integration of these data within the same projection/datum and other processing as needed for these information to be used together for analysis and display purposes.  The specific datasets to be collected will be identified in Track 3.  It is estimated that this effort will involve 25-30 layers of information at 3-4 geographic levels/scales, as needed to demonstrated different types and levels of applications and system functionality as defined in Track 3.  The contractor will be responsible for providing a draft Data Plan listing the data being collected, any processing or further data manipulation or analysis to be conducted and specification of the final structure of the data as it will appear in pilot data repository.  The draft plan will be submitted to the project committee for review and comment.  Feedback received will be considered in the development of a final plan for approval by the committee prior to implementation.  The contractor will thereafter proceed with implementing the plan, resulting in the development and installation of the pilot GIS data repository as specified.

Activity 2 - Metadata catalog development.  The Contractor will be responsible for populating the full metadata catalog for all the datasets being included in the GeoPortal demonstration database.  The specific metadata standard to be followed for this effort will be decided upon by the SL-NSDI project committee in advance of commencing this work.  The contractor will be responsible for providing a draft metadata catalog within the GeoPortal.  The draft catalog will be submitted to the project committee for review and comment.  Feedback received will be considered in the development of a final catalog for approval by the committee prior to this information being exposed through the GeoPortal on the internet.  

Track 2 Deliverables:

· Data Plan (draft);

· Data Plan (final);

· Data Repository GIS Database

· Metadata catalog (draft);

· Metadata catalog (final).
6.1.3 Track 3 – Stakeholder Outreach and Communications

A key purpose for the early implementation of the SL-NSDI GeoPortal is to build awareness among the leadership and stakeholder community as to the utility and positive impact of the SL-NSDI program.  An outreach component of the current project is conceived to maximize the awareness building potential of the website and GeoPortal.  This track will involve at a minimum the following activities:
Activity 1 - Demonstration program design.  The Contractor will be responsible for conceptualizing, designing and implementing an awareness program focusing on the SL-NSDI website and GeoPortal.  This will need to be carried out in alignment with other outreach and awareness activities that are being conducted by the ICTA.  This activity will include, but not be limited to the following tasks:

· Review existing SL-NSDI outreach and awareness materials;

· Identify the key themes to be highlighted in the website and GeoPortal.  These will include various “stories” that can be told to highlight how the SL-NSDI will contribute to areas of national and local concern as well as demonstrate the capabilities of the GeoPortal;
· Confirm data availability from the custodians (see next activity);

· Develop content storyboard for website and GeoPortal; 

· All of the above to be carried out in consultation with the SL-NSDI stakeholder representatives;

· Program design to be reviewed and approved by project committee (draft and final).
Activity 2 - GeoPortal demonstration program design and development.  The Contractor will be responsible for the detailed design and development of the demonstration program for the GeoPortal.  This will be an interpretation of the storyboard created in the previous activity that will identify what important themes to emphasize and how this information can best be presented in the GeoPortal.  Specific activities to be carried out at a minimum include:
· Identification of what existing data layers are needed at multiple scales/levels to address the target themes.  This information will be used to guide the data collection efforts outlined in the data repository development track;

· Identification of combinations of GIS data layers and their symbolization, tabular queries and other functionality that can be featured to tell the story associated with each theme;

· Design and documentation of a process for the effective demonstration of the case study stories and GeoPortal technical capabilities.
· GeoPortal program design to be reviewed and approved by project committee (draft and final).
Activity 3 - SL-NSDI Program, GeoPortal and Case Study Briefing.  The Contractor will be responsible to develop an MS PowerPoint-based briefing about the SL-NSDI program, its components, plans, current status and the case study story examples that are supported by the GeoPortal.  The briefing is to be designed in a modular manner such that it can be easily reconfigured to meet the needs of different types and levels of audiences.  One detailed module will be fully dedicated to explaining the purpose and functions of the GeoPortal.  In addition to a standalone version of this material, the information will be further consolidated by the contractor and integrated into the SL-NSDI website.  The contractor will be responsible for developing a draft of the full briefing for review and comment by the project committee.  Any feedback from the committee will be considered for refinement of the briefing material for final approval by the committee.
Track 3 Deliverables:

· Demonstration program design (draft and final);

· GeoPortal program design (draft and final);

· GeoPortal content additions (draft and final)

· SL-NSDI Program, GeoPortal and Case Study Briefing (draft and final)
6.1.4 Track 4 – Training and Capacity Building

The Contractor will be responsible for providing the basic technical training and capacity building exercises that will enable the government staff to operate and maintain the website and GeoPortal following implementation.  The implementation of the full SL-NSDI operational capacity in a subsequent Phase will include a comprehensive training and capacity building program, therefore this project will focus only on those specific roles and skillsets that are needed to administer the installed system in the meantime.  Contractor should indicate how this is to be achieved, addressing both formal classroom instruction and on-the-job training activities that may be required.  The contractor will be responsible for producing a training plan for review and comment by the project committee.  Feedback from the committee will be considered in the refinement of the plan by the contractor for final approval by the committee.  

Track 4 Deliverables:

· Training plan (draft and final);

· Training sessions
6.2 Phase 2 – SL-NSDI GeoCentre Establishment and Extended System Implementation 

Phase 2 of the SL-NSDI will involve the formal establishment of the programme as a permanent function of the Sri Lanka Government, and the initiation of the activities and infrastructure required to make the function operational.  The following provides a high-level breakdown of Tracks and activities that will need to be carried out, building upon the GeoPortal and foundation system elements that will have been established in Phase 1. 
Establishment of the basic SL-NSDI foundation system will have been established during Phase 1.  This system is to be extended and the full GeoCentre facility and staffing established as a permanent entity within the Sri Lanka Government in Phase 2.  This will require that certain steps be taken to formalize its administrative status, fulfill initial and permanent staffing requirements for conducting Phase 2, and to establish a permanent physical facility and extended supporting infrastructure.  
6.2.1 Track 1 - SL-NSDI Formalization

In the second Phase of SL-NSDI development, steps will be taken to formalize the initiative as a fundamental component of the Sri Lanka Government, including the establishment of the SL-NSDI GeoCentre as a legal entity, physical facility and permanent staffing, extending existing and creating new policies, laws and regulations, establishment of permanent oversight bodies, and initiating key aspects of GeoCentre operations.  It can be expected that a certain amount of elapsed time will be required to navigate the bureaucratic process that is needed to fully adopt and formalize the SL-NSDI policy and formal institutional structures.  In the meantime, it will be desirable to establish the foundation elements of the SL-NSDI and to initiate basic operations, all of which can be fine-tuned following the formal adoption of the policies and plans.  The following activities will need to be carried out to accomplish this Track.
Activity 1 – Formulate SL-NSDI formalization team.  This activity will involve the assignment of the SL-NSDI formalization process to a specific team of persons who will be responsible for carrying this out.  Given the high level nature of this engagement it will be important that this team include senior professionals with the highest level support from ICTA and other key stakeholder agencies.  The formulation of the team will include the development of a specific plan of activities to be carried out, roles and responsibilities of each team member and a specific timeframe for completion of each major task.
Activity 2 – Confirm Executive support and approvals.  This project will involve undertaking specific steps to confirm executive leadership commitment to the current SL-NSDI plan of action and agreement regarding the role of the GeoCentre in carrying it out.  The scope and timing of this activity is relatively minor compared to the full range of activities and programs that are to be undertaken in Phase 2, but has been called out here as a distinct activity to further highlight the importance of raising executive awareness in order to help expedite decision making relative to all other subsequent activities.  The immediate carrying out of this activity is critical to the uninterrupted continuance of the progress and achievements of the previous SL-NSDI Phase 1 activities.
Activity 3 – Conduct Refinement of the National Data Policy.  A draft National Data Policy was previously developed by ICTA, but this has not been completed or officially adopted.  A significant portion of the SL-NSDI is dependent upon the refinement and adoption of the National Policy thus it will be important that the appropriate steps are taken by ICTA to do so.  
Activity 4 - Initiate formal adoption and approvals of SL-NSDI Policy, Regulations, Implementation Plans and Budgets.  A draft SL-NSDI Policy and various suggested regulatory and legal mechanism recommendations have been produced as part of the SL-NSDI Programme activities.  The formal process for adopting the policy and regulations in government will need to be undertaken per normal procedures.    In parallel it will be necessary to ensure that all plans and budgets for carrying out Phase 2 are fully approved and funded.
Activity 5 – Commission First Year GeoCentre Implementation Support.  Given that there is no previous experience in the implementation or operation of an NSDI in Sri Lanka, it will be desirable to take advantage of the experience of other international parties to create the initial framework, while in parallel using this engagement as a means of building internal capacity.  It is suggested therefore that the Government solicit the support of an experienced firm or institution to fulfill the roles that have been defined for the GeoCentre and to carry out the initial activities described in this implementation approach, at least for the first year.  In parallel, the Government of Sri Lanka should assign or recruit individuals to fulfill each role permanently and to begin working directly with the consultant team as soon as possible, thereby gaining on the job experience and taking maximum advantage of the team’s experience.  
The establishment of a team to carry out the first-year activities will need to be solicited through an international tender.  It is expected that the system specification, GeoCentre staffing configuration and SL-NSDI Phase 2 implementation plan activities provided in this document will be sufficient to compile a TOR upon which comparable bids can be solicited.

Track 1 Deliverables/Outcomes:

· SL-NSDI Team Formulation and Plan
· SL-NSDI Executive Briefings 

· National Data Policy Refined and Adopted

· SL-NSDI Policy and Regulations Adopted

· SL-NSDI Phase 2 Implementation Budgets Approved

· Contract for Phase 2 Implementation Support Executed
6.2.2 Track 2 – GeoCentre Formulation, Staffing and Development

This Track involves the actual formulation and development of the GeoCentre facility and the recruitment and on the job training of permanent staff.

Activity 1 – Formulate GeoCentre management team.  This activity will involve the assignment of a team to guide the process of formulating and setting up the GeoCentre.  This will include management representation from both the government as well as the consulting team that will have been commissioned to support the implementation of Phase 2.  The formulation of the team will include the development of a specific plan of activities to be carried out, roles and responsibilities of each team member and a specific timeframe for completion of each major task.  The management team will also be responsible for consolidating and reconciling all of the detailed plans from the other teams for the formulation of one comprehensive master Phase 2 implementation plan.
Activity 2 - Prepare GeoCentre Operations Plan.  One of the initial tasks to be carried out by the Consultant Phase 2 implementation team is to prepare a detailed Operations Plan for the Center, and to refine this implementation plan to reflect on-the-ground conditions at the time.  It will be critical that Government take the immediate steps necessary to continue the program activities so as not to interrupt the previously established rate of progress.  To do so will require explicit agreement with the decision makers and the formal adoption and commitment to carrying out the provisions outlined in the GeoCentre Operations Plan.  
Activity 3 - Recruit and mobilize permanent GeoCentre staff.  While an outside team will be commissioned to setup and operate the GeoCentre over the first year, it will be critical that a local team be recruited and trained to take over all operations by the end of that engagement.  The running of the GeoCentre requires specialized skills and a dedicated team, thus this recruitment process should be carried out very carefully.  Job descriptions for each position are provided under separate cover and these should be advertised and the recruitment process initiated as soon as possible.  The recruitment process should include definition of a specific capacity building strategy to ensure that recruited staff either have or can be trained to have all of the skills needed to perform their role independently by the end of the first year of GeoCentre operations.  The recruitment of the GeoCentre staff will require carrying out the following tasks:
· Convene recruitment team

· Advertise positions in appropriate venues;

· Log and track applications;

· Conduct an initial screening of all candidates;

· Conduct a detailed review and assessment of suitable applicants;

· Conduct phone interviews with selected candidates;

· Conduct personal interviews with high potential candidates;

· Prepare and negotiate offers with potential hires;

· Carry out final hiring process;

· Mobilize new staff within their intended area of focus, including orientation to the SL-NSDI and all its associated planning and implementation documentation.
Activity 4 - Implement GeoCentre facility development program

This project will include the detailed design and implementation of the expanded GeoCentre office environment. The program consists of identifying the location of the GeoCentre offices, developing a space program that meets the functional requirements of the GeoCentre, translating the space program into a final office design, and implementing this design. This activity will result in the establishment of the GeoCentre physical office environment.  The further expansion and refinement of the technical computing infrastructure is addressed elsewhere in this Implementation Plan.  It the designation of a final location for the GeoCentre is delayed for any substantial period, it may be necessary to establish the office in a temporary space.
The following basic tasks will need to be carried out to complete this project:

· Engage office designer (may either be integrated with ICTA office planning or as a separate office space as determined by Government);

· Refine GeoCentre space program provided in the SL-NSDI Requirements Study document;

· If permanent office space not available, as an interim measure host the GeoCentre in temporary offices. In this case, the SL-NSDI Project team will coordinate with the concerned stakeholders in order to ensure that the GeoCentre operations are running smoothly in the temporary offices and that a smooth transition will take place from the temporary GeoCentre offices to the final ones;

· In the event that the SL-NSDI Data Clearinghouse is physically located outside the GeoCentre offices i.e. in a separate Government Data Center or other alternative, the SL-NSDI Project team will ensure that the infrastructure support services to run the entire operation effectively is accommodated in the planning and design for both the Center and GeoCentre offices;

· Prepare GeoCentre office space plan and bill of quantities;

· Conduct procurement process for all office furniture, equipment and supplies (needs to be coordinated closely with computing infrastructure component described elsewhere);

· Install all furniture and equipment;

· Occupy office space.

Track 2 Deliverables/Outcomes:

· SL-NSDI Team Formulation and Plan

· SL-NSDI GeoCentre Consolidated Plan

· GeoCentre Operations Plan

· Recruitment, Hiring and Mobilization of Permanent GeoCentre Staff

· Detailed Design of GeoCentre Facility

· GeoCentre Facility Implementation and Operationalization
6.2.3 Track 3 - SL-NSDI Organization & Institutionalization. 
The SL-NSDI organization and institutionalization ensures that several critical components of the SL-NSDI Program are put in place in order to ensure its successful implementation. This includes establishing Executive Committee, formalizing the technical committee charter and mandate including the allocation of the necessary resources for that purpose, establishing a reliable performance management and executive reporting framework, implementing the necessary methods and tools in order to support the SL-NSDI routine development activities and providing the necessary support to the SL-NSDI community development & coordination activities. 
The objective of the program is to ensure that the SL-NSDI Program transitions from an initiation phase to an institutional phase that relies on a clear mandate, a strong organization and reliable support and reporting mechanisms that support decision making. 
Activity 1 - Formulate Executive Committee.  This project will result in the formation and mobilization of the SL-NSDI Executive Committee (EC).  The main purpose of the Committee will be to represent the Cabinet in overseeing the policies and program priorities and activities that are undertaken within the SL-NSDI initiative.  
Executive participation in the SL-NSDI program is important in order to maintain a clear and open communication channel with government decision makers, obtain proper buy-in, support cross-sector communications and encourage direct and active participation by all the key government entities.  This will also provide an accessible forum for discussion of policy issues and communication of these to the Cabinet where required for high level decision making.  While it is not expected that forming the EC will involve significant time and resources, its establishment is of prime importance to the SL-NSDI initiative thus it is being called out as a distinct project activity to be given high priority.
The formulation, membership and basic responsibilities of the EC are outlined in the SL-NSDI Policy, Governance and Standards document under separate cover.  

Establishing proper executive oversight and direct participation in the SL-NSDI is of prime importance to the next Phase of implementation, wherein the need for executive involvement and intervention is expected to be high.  Theoretically the formation of the Board is dependent upon adoption of the SL-NSDI formation decree, but practically may be initiated at any time by the Executive Council, if needed in a less formal form until the decree has been adopted.  Therefore, the formation of the Board should be initiated at the very start of Phase 2. 
The following implementation tasks will need to be carried out to complete this project:

· Highlight the importance of SL-NSDI executive participation to Sri Lanka leadership;

· Coordinate with the Executive Council in the identification and appointment of specific individuals to comprise the Board;

· Conduct first meeting of the Board to review and ratify functional charter and confirm general meeting schedule and procedures for future reference.

Activity 2 - Formalize Technical Committee charter and activities.  
This project will result in the refinement and formalization of the SL-NSDI Technical Committee (TC) Charter, renewal or assignment of members, and the mobilization of the TC as an operational function within the SL-NSDI program.  The role of the Technical Committee members is to represent the technical and administrative interests of their organization in the SL-NSDI Program. In order to do so, the members will need to be given increased authorization and support from their organization in order to accomplish their mission successfully. Therefore, the purpose of this activity is to formalize the role of the technical committee participation in the SL-NSDI Program in such a way as to optimize the common interests of the individual government entities and the SL-NSDI Community stakeholders at large.
An initial SL-NSDI Technical Committee was formed during Stage 1 to support the GeoCentre in coordinating with the involved government entities.  An initial Charter was developed at that time to define the activities, roles and responsibilities of TC members.  In Phase 2 it will be necessary to refine and extend the original Charter and to re-confirm the involvement and commitment of the participating government entities.  An outline of the activities to be carried out by the Technical Committee has been provided under separate cover.  This can be used as a starting point for the development of the final TC Charter to govern the operations of this oversight and representation body during Phase 2.
Establishing proper technical oversight, direct participation and coordination in the SL-NSDI is of prime importance to the next Phase of implementation, wherein the need for technical level coordination and agreement is expected to be high.  Theoretically the formation of the TC is dependent upon adoption of the SL-NSDI formation decree, but practically may be initiated at any time by the SL-NSDI project Executive Committee, if needed in a less formal form until the decree has been adopted.  Therefore, the formation of the TC should be initiated at the very start of Phase 2. 

The following implementation tasks have been identified for this activity:

· Develop a detailed Charter to ensure that TC roles, responsibilities and accountability are clearly delineated in the Charter and understood by the members;

· Meet with stakeholder entity management to ensure that the purpose and objectives of the SL-NSDI Program, and the expected responsibilities and benefits of TC membership are clearly understood;

· Adopt the final SL-NSDI Technical Committee Charter and obtain sign-off from all member entities;

· Hold first meeting and establish a schedule and procedures for conducting and documenting meetings and follow up actions;

Activity 3 – Develop and adopt an SL-NSDI performance management & reporting framework.  It is important for the SL-NSDI stakeholders to build a best practice to report their activities on a routine basis to the concerned constituents. While this exercise is expected to trickle down to all stakeholders in the SL-NSDI Program implementation through Steering Committees and Working Groups, the GeoCentre will play the role of an integrator of all information pertaining to the SL-NSDI Program performance management and executive reporting. The purpose of this activity is to ensure that an adequate performance and reporting mechanism are put in place in order to report the evolution of the SL-NSDI Program and describe its positive impact on the SL-NSDI Community and society at large. 
This activity will define, codify and track measurable goals and achievements of the SL-NSDI program, both to highlight critical targets to all the participants as well as provide a monitoring and assessment function to measure progress towards those targets.  This information will be used as an evaluation tool to support making course adjustments in the SL-NSDI program as part of an active adaptive management approach to guiding the program into the future.  In this activity, the implementation team will need to define those propositions that define baseline and target factors against which progress in the SL-NSDI can be measured, as well as the procedures and tools by which such measurements will be monitored and reported.
The following implementation tasks have been identified for this activity:

· Develop and adopt final performance and reporting methods and tools for the GeoCentre, the committees and working groups; 
· Ensure that performance control levers are included by design i.e. the GeoCentre will develop and apply final self-evaluation forms for employees, appraisal forms, bi-weekly or monthly reporting by heads of administrative units, quarterly reporting by GeoCentre to committees, etc.;
· Apply the developed performance and reporting methods and tools on the job and adapt based on the feedback received from the various stakeholders

Activity 4 - Refine and Adopt SL-NSDI SOPs.  
This activity will involve the refinement, adoption and mobilization of Standard Operating Procedures (SOP's) that will guide joint activities of the SL-NSDI community and the GeoCentre.  
SOP's establish the operating standards and procedures that will guide and support the SL-NSDI community in working together, and the GeoCentre in carrying out its duties in support of the community.

The SL-NSDI Policy, Governance and Standards report under separate cover includes several Standard Operating Procedures (SOPs) that will support the SL-NSDI Program implementation and the routine GeoCentre operation. This includes Requests for Information (RFIs) and Requests for Proposal (RFPs), SL-NSDI Standards Development Process, FGDS Data Maintenance Process and others. One of the priorities of the GeoCentre during phase-2 implementation is to ensure that those procedures are refined, configured and institutionalized in order to support the SL-NSDI Program implementation.

The following tasks will need to be undertaken to carry out this project:

· Establish SOP Working Group with participation of interested TC members;

· Review, refine as necessary and finally adopt the proposed Standard Operating Procedures (SOPs);

· Develop and apply the necessary methods and tools that support the execution of the SOPs i.e. logging and tracking databases, streamlining of information with help desk where applicable, finalization of the communication and information exchange process between the GeoCentre and the TC members; 
· Reflect the changes in the procedures in the final documentation and ensure that the updated procedures are disseminated to all concerned stakeholders. 
Track 3 Deliverables/Outcomes:

· SL-NSDI Executive Committee Formulation and Operationalization

· SL-NSDI Technical Committee Formulation and Operationalization

· SL-NSDI Performance Monitoring and Reporting Framework Designed and Implemented

· SL-NSDI Standard Operating Procedures (SOP’s) Refined and Adopted

6.2.4 Track 4 - FGDS Data Coordination & Development Oversight

One central function of the GeoCentre during Phase 2 and beyond will be to facilitate, coordinate and support all matters pertaining to Fundamental Geospatial Data Set (FGDS) resources within the SL-NSDI stakeholder community.  This includes the identification of FGDS themes to be addressed and the logical authoritative custodian organization to be responsible, the formulation of content standards in consultation with Working Groups, development and adoption of service level agreements for data maintenance and sharing, alignment coordination for existing or near-term proposed FGDS development projects, and initiation of new development projects to fill identified data gaps of needed information.  This section identifies and defines a variety of discrete projects that will need to be carried out during Phase 2 to finalize and stabilize the FGDS framework component of the SL-NSDI program.  
Activity 1 – Formulate FGDS data coordination team.  This activity will involve the formulation of a team to start the process of designing, building and maintaining the SL-NSDI FGDS data clearinghouse.  This team will initially include staff from the consulting entity commissioned to support the implementation of Phase 2.  Staff that will be recruited specifically to support this GeoCentre functional area on a permanent basis will be added to the team as soon as possible.  The formulation of the team will include the development of a specific plan of activities to be carried out, roles and responsibilities of each team member and a specific timeframe for completion of each major task.
Activity 2 - Develop FGDS Prioritization and Implementation Strategy.  The Requirements Study reviewed the data inventory information that was available from the Baseline Study at the time and provided an initial set of observations and recommendations.  There will need to be additional effort carried out to further prioritize the FGDS, to identify those current or planned data capture projects that may relate to priority FGDS, and to define a strategy for the coordinated development of those data layers.  The implementation plan will need to incorporate the formation of Working Groups for each layer, the development of content standards for each and the execution of Service Level Agreements (SLA’s) with the responsible data custodians.
Activity 3 – Develop content standards for priority FGDS.  Once the priority FGDS layers have been identified, it will be necessary to develop the content standards that will ensure that the data to be published to the SL-NSDI community will be responsive to stakeholder needs.  The Requirements Analysis has identified what stakeholder business activities require each data theme, and this information can be used to determine those organizations that will need to be consulted in regards to each layer.  Working Groups comprising representatives from those affected organizations will then be convened to provide the necessary input to the process of content standard development, per the Standard Operating Procedure (SOP) provided in the SL-NSDI Policy, Governance and Standards report.

Activity 4 – Execute initial FGDS Service Level Agreements.  Once the priority FGDS have been identified and data content standards developed, it will be necessary to establish a Service Level Agreement (SLA) between the data custodian and the GeoCentre, on behalf of the stakeholder community.  
The normalization and streamlining of data sharing arrangements is key to the primary purpose and objective of the SL-NSDI.  By establishing SLA's with each FGDS custodian, the mutual commitments, responsibilities and accountability of all the involved parties will be clearly spelled out in a manner that meets the needs of the community of stakeholders while respecting the data custodianship of the author organization.  Once established, these SLA's will be the baseline against which ongoing compliance will be monitored and enforced.  An SLA template has been provided in the SL-NSDI Policy, Governance and Standards report under separate cover.  
Generic SLAs for each government entity data custodian are supplemented by target FGDS data layer forms that indicate the data that will be maintained by that entity, under what conditions as well as the current status and development activities related to it. This program will push forward the SLAs agenda with the concerned government entities in order to reach a common understanding and agreement on their purpose and expected outcome. In addition, this program will ensure the development of license agreements where necessary that specify the conditions under which non-government entities such as consultants and contractors can use the collected spatial information from government entities.
The purpose of this program is to establish the mechanism that will enable access and sharing of spatial information that is owned by government and other organizations that are custodians of FGDS data while preserving the interests of the latter in terms of access, use and distribution of spatial information to other government or non-government entities. 
Until the recent past, government entities that are custodians of FGDS data were reluctant to share their spatial information for many considerations such as potential liability that could be incurred due to misuse of their data, reuse or redistribution of their data in a way that may deteriorate its quality due to alterations introduced to it or recognition of the source of origin of the data. The introduction and adoption of agreements among the government entities as well as between the government entities and third party entities such as suppliers, business partners, academic institutions, non-profit organizations and others will help resolve many of the constraints and challenges.
The concept of SLAs is a departure from the individual ad hoc or bilateral agreements that have been used in the past to support sharing of information among government entities, therefore it is expected that the development and adoption of the final SLAs will necessitate an intensive initial effort to establish.  To the extent possible, the GeoCentre team will seek to establish each SLA unilaterally with each custodian entity.  Where satisfactory agreements cannot be met, these will be presented first to a working group comprising interested parties from the Technical Committee to further consider, assess and document the issues and recommendations of the TC.  These will then be communicated to the Executive Committee (EC) for final decision-making, after which the subject SLA will be revised according to EC direction and executed between the custodian entity and the GeoCentre.
The following basic tasks will need to be carried out to complete this Activity:

· The GeoCentre will orient the concerned government entities on the role and importance of Service Level Agreements (SLAs) and their impact on the SL-NSDI Program;

· The Technical Committee (TC) members will identify with their management, the appropriate stakeholders in their government entities that will participate in the review and vetting process of the final SLAs;

· The GeoCentre will establish direct contact with the concerned stakeholders in each government entity with which it is intending to sign an SLA in order to help expedite the review and final release process;

· In the event of disagreement between the author entity and the GeoCentre in regards to any substantive portion of any SLA, the Working Group of interested parties from the TC will be convened to review and provide a broader opinion about the implications of the issue, and recommended scenario(s) for resolving any impasse;

· The final SLA's, whether agreed initially or further assessed by TC Working Group, will be passed by the Executive Committee for final approval and execution;

· Once executed, the implementation of each SLA will be undertaken as an operational activity of the GeoCentre and custodian entities.

Activity 5 – Build and maintain data clearinghouse.  This activity will involve following up and ensuring that data custodian organizations are providing data for use by the rest of the SL-NSDI community as per executed SLA’s.  Procedures and tools will be implemented to collect information from data custodians on the prescribed periodic basis, run quality assurance checks to ensure the submitted data are compliant with adopted content standards and general data quality considerations, and the publishing of the information and associated metadata to the SL-NSDI data clearinghouse and GeoPortal.  
Activity 6 - Data Projects Alignment Strategy.   The Baseline Survey will have identified ongoing or planned projects that are related to priority FGDS layers.  This can include separate projects that may be creating the same data or dealing with related topics that may need to be optimized through closer coordination.  The Phase 2 implementation team will need to further assess those projects and prepare a data alignment strategy that will identify what projects need to be aligned and what measures need to be taken to ensure that the resulting data will be most beneficial to the community beyond the original purpose of the information, to the extent practical.
Activity 7 – Implement Data Projects Alignment Strategy.  The SL-NSDI implementation team will need to define and operationalize a program and associated activities to carry out the provisions of the Data Projects and Alignment Strategy.  This will include proactively working with the involved organizations to ensure that alignment and coordination is being carried out in a manner that will both take advantage of existing data from the SL-NSDI data clearinghouse as well as provide new data that will benefit others.

Track 4 Deliverables/Outcomes:

· FGDS Team Formulation and Plan

· FGDS Prioritization and Implementation Plan

· FGDS Content Standards Developed and Adopted (for priority layers)

· FGDS SLA’s Executed (for priority layers)

· SL-NSDI Data Clearinghouse

· SL-NSDI Data Project Alignment Strategy

· SL-NSDI Data Project Alignment Monitoring and Followup

6.2.5 Track 5 - Infrastructure Development, Operations & Maintenance

Achieving the goals and objectives of the Phase 2 SL-NSDI development will require an expansion and refinement of some parts of the foundation computing system developed in Phase 1, and the development of several new components.  This includes a more thorough integration of the GeoPortal into the ICTA government computing environment (e.g. single sign-on user authentication, e-Payment, etc.) development of a more robust security management environment for all the SL-NSDI data resources, and the development of specific common use applications.  It also involves the development of an Operations Plan outlining the procedures, roles and responsibilities for the operations and maintenance of the GeoCentre computing infrastructure.  The summary for each proposed activity are included in the sections following.
Activity 1 – Formulate computing infrastructure team.  This activity will involve the formulation of a team to start the process of designing, building and maintaining the SL-NSDI FGDS computing infrastructure.  This team will initially include staff from the consulting entity commissioned to support the implementation of Phase 2.  Staff that will be recruited specifically to support this GeoCentre functional area on a permanent basis will be added to the team as soon as possible.  The formulation of the team will include the development of a specific plan of activities to be carried out, roles and responsibilities of each team member and a specific timeframe for completion of each major task.
Activity 2 – Prepare and implement Operations Plan.  The effective establishment, management and operations of the GeoCentre computing infrastructure will require a rigorous, structured approach based on sound international practice.  One of the early activities of the Phase 2 implementation team will be to prepare a comprehensive Operations Plan spelling out all the required activities and assignment of specific roles and responsibilities for each involved staff member.  At a minimum, this Plan will need to address all the activities outlined in the SL-NSDI Policy, Governance and Standards Study – Volume 2 of 3, Governance Model and Processes report, including but not limited to:
· Development and maintenance of GeoPortal and Data Clearinghouse;

· Systems and database administration;

· Availability, performance and security management;

· Release management;

· Help desk management;

· Configuration change management support.

Once the plan is developed, it will need to be implemented and operationalized by the Phase 2 implementation team.
Activity 3 – Upgrade computing infrastructure.  The ICTA Lanka Government Cloud computing environment will have been used for the implementation of the Phase 1 GeoPortal, Data Clearinghouse and related elements.  This configuration was designed to accommodate 1000 registered users and 250 simultaneous users of the system.  In Phase 2 the computing infrastructure is to be upgraded to accommodate over 1000 simultaneous users, the expansion of the Data Clearinghouse to accommodate the publishing of priority FGDS and the expansion of hardware and software to accommodate the operations and special project functions of the GeoCentre office.  The specifications for the Phase 2 computing infrastructure upgrades and additions are listed in Annex F.  
During the Phase 1 of the SL-NSDI Program implementation, an initial Geospatial Portal/ Data Clearinghouse was deployed in order to demonstrate the business case to the SL-NSDI Community.  As the SL-NSDI Program progresses toward a strengthening and maturity Phase, there is a growing need to upgrade the existing infrastructure into a more secure and reliable environment that meets the requirements and needs of the various users including Sri Lanka leadership, the government entities and the general public.  
The program area objective is to extend the capacity of the existing infrastructure in order to meet the existing and future needs of the SL-NSDI Community for discovery, exploration and navigation through data and service offerings that are enabled through the Geospatial Portal and Data Clearinghouse.  
Activity 4 - Geospatial Portal expansion and refinement.  The SL-NSDI geospatial portal plays the role of a gateway through which users discover SL-NSDI related data and services and then access the data and/or services depending on the granted access privilege. The Phase 1 GeoPortal will have been developed as a standalone application within the Lanka Government Cloud computing environment.  In Phase 2, the GeoPortal is to be further integrated into the Service Oriented Architecture (SOA) adopted by ICTA for the eGovernment program. The recommended architecture includes a secure portal access framework to ensure the protection of sensitive spatial information.  The objective of this activity is to upgrade the Phase 1 GeoPortal in order to offer a more reliable, secure and integrated and interoperable environment to offer a variety of spatially enabled services as needed by the AD-SD Community.

The following implementation tasks have been identified for this activity:

· Finalize the physical design of the Phase 2 GeoPortal as an integrated component of the ICTA eGovernment SOA architecture;

· Establish the additional servers and other elements for Phase 2 within the Lanka Government Cloud computing environment as specified in Annex F;

· Deploy the new infrastructure;

· Perform the necessary testing on the new platform;

· Initiate standard procedures for system operation and maintenance.

Activity 5 - Data Clearinghouse expansion and refinement. The SL-NSDI Data Clearinghouse plays a dual role: on one hand, it plays the role of a consolidated backup of the fundamental spatial information that is maintained by the stakeholder organizations.  It also hosts the spatial information of the government entities that are not yet ready to maintain an enterprise geospatial capability or to host their own SL-NSDI node for data publishing purposes. The GeoCentre will establish an architecture for the Data Clearinghouse which includes a secure data clearinghouse environment for sensitive spatial information such as critical infrastructure and a public portal data clearinghouse environment for non-sensitive spatial information.
The following implementation tasks have been identified for this activity:

· Finalize the physical design of the Data Clearinghouse

· Ensure that the necessary software and hardware required to accommodate the expanded Data Clearinghouse is established within the Lanka Government Cloud environment
· Deploy the new infrastructure

· Perform the necessary testing on the new platform

· Initiate routine system operation and maintenance.
Activity 6 - Common Spatial Applications Development.  The GeoCentre has identified during the SL-NSDI Requirements Analysis, a suite of basic spatial applications that could be enabled on top of the existing Geospatial Portal/ Data Clearinghouse platform both to enhance basic data discovery as well as providing commonly needed spatial applications that can be used to spatially enable various government enterprise applications.  Generic map viewer, query, reporting and printing functionality will have been implemented with the Phase 1 system.  In Phase 2, a series of additional more specialized common applications will be implemented to provide the community with application module functionality that can be accessed and utilized directly, or integrated within the enterprise applications of any entity.
The following tasks will need to be carried out within this Activity:

· Identify 3 – 4 priority applications for implementation within Phase 2.  This will require the involvement and consultation with the Technical Committee members to assess the range of options and define which applications will be of most use by the community for Phase 2;

· Assemble development teams for each application.  This will include the software development staff as well as establishment of working groups for each module.  These working groups will each comprise representatives of selected stakeholder organizations to help define detailed requirements and provide user feedback as each module is developed.  
Track 5 Deliverables/Outcomes:

· GeoCentre Infrastructure Team Formulation and Plan

· GeoCentre Infrastructure Operations Plan and Operationalization

· GeoCentre Phase 2 Infrastructure Upgrade and Expansion

· GeoPortal Expansion and Refinement

· SL-NSDI Data Clearinghouse Expansion

· Common Applications Developed and Deployed (3-4)

6.2.6   Track 6 – Community Development, Coordination and Support
This Track will involve the establishment of the community development and outreach team within the GeoCentre, the development of a detailed Community Development and Outreach Plan and the implementation of that plan during Phase 2.  
Activity 1 – Formulate community development team.  This activity will involve the formulation of a team to start the process of designing, building and maintaining the SL-NSDI community development and outreach programme.  This team will initially include staff from the consulting entity commissioned to support the implementation of Phase 2.  Staff that will be recruited specifically to support this GeoCentre functional area on a permanent basis will be added to the team as soon as possible.  The formulation of the team will include the development of a specific plan of activities to be carried out, roles and responsibilities of each team member and a specific timeframe for completion of each major task.
Activity 2 – Prepare Community Development and Outreach Plan.  One of the early tasks of the community development and outreach team will be the preparation of a detailed plan of activities.  The development of the Plan should include a thorough assessment of the stakeholders to be involved, gaining a familiarity with their situation and requirements as identified in earlier SL-NSDI Baseline and Requirements studies, identification of what types and levels of messaging and information should be delivered to each class of stakeholder, and the identification of the best channels for communicating such information.  Key classes of stakeholders to be addressed in the Plan include, but are not limited to:
· Executive management and political leadership;

· SL-NSDI Executive Committee;

· SL-NSDI Technical Committee;

· SL-NSDI Special Interest Groups;

· Government managers;

· Policy makers and planners;

· GIS professionals;

· Private sector;

· Education and research sectors;

· Civil society;

· General public.

An important function of the outreach program will be to grow the community of stakeholders who are using and benefitting from the SL-NSDI programme.  The Plan should specifically identify and prioritize those stakeholders that can either benefit from and/or contribute to the programme.  This prioritization can then be used to help guide the strategic utilization of Outreach resources during and following Phase 2.  
Activity 3 – Implement Community Development and Outreach Plan.  The GeoCentre will play an important role, through a well-focused outreach and communication strategy, to continuously invite new government entities to become active participants in the SL-NSDI in their capacity of users. While community development and coordination support is considered to be, on the long run, a routine activity, the GeoCentre will need to execute an aggressive agenda with more or less defined scope and time horizon during phase-two implementation of the SL-NSDI Program in order to ensure that the SL-NSDI reach and benefit exceeds the confines of the initial FGDS data custodian government entities that were involved in Phase 1.  
The following tasks are expected to be included in this activity:

· The GeoCentre will finalize the list of candidate government and non-government entities that will most likely participate in Phase 2;
· Formalize the contact with the new entities and their participation in the SL-NSDI Technical Committee;

· Provide access to the new members as per the already developed Data Access and Sharing Policy to the SL-NSDI Geospatial Portal and Data Clearinghouse as well as the SL-NSDI Program Website;

· Provide support on special projects and adhoc activities and present some of them as case studies to Sri Lanka leadership and the rest of the SL-NSDI community;

· Develop newsletters, agency bios and other information related to the new member entities and ensure their update on the SL-NSDI website;
· Actively manage and update the SL-NSDI website.
Activity 4 – Initiate community coordination and support activities.    The Community Development and Outreach team will be responsible for the coordination and support of routine stakeholder community activities.  This will include the planning and facilitation of periodic Executive and Technical Committee meetings, the formulation and support of Working Groups and Special Interest Group activities, and other functions as outline in the SL-NSDI Policy, Governance and Standards document provided under separate cover.  
Activity 5 – Initiate ad hoc support and special projects activities.  The Community Development and Outreach team will be responsible for the facilitation of GeoCentre support to special projects.  Special projects may include simple requests for information or more complicated projects requiring the commitment of dedicated analyst resources to accomplish some specific objective.  The team will monitor requests that will also be recorded to the Help Desk system, will assess these in terms of subject and resource requirements and will confer with GeoCentre management in determining how best to respond to each request.  A GeoCentre person or team will be assigned to carry out accepted requests.  The delivery of requested information and/or services will be monitored by the Outreach team who will also conduct post-project follow-up to solicit and record stakeholder level of satisfaction and feedback.  
Track 6 Deliverables/Outcomes:

· GeoCentre Outreach Team Formulation and Plan

· SL-NSDI Community Development and Outreach Plan
· Community Coordination and Support Activities

· Special Projects Executed
6.2.7 Track 7 – Sustainable Development Planning Support

This Track involves the formulation and initiation of support to the GeoCentre sustainable development planning support function.  
Activity 1 – Formulate sustainable development planning team.  This activity will involve the formulation of a team to start the process of planning, designing, building and maintaining the sustainable development planning support function within the GeoCentre.  This team will initially include staff from the consulting entity commissioned to support the implementation of Phase 2.  Staff that will be recruited specifically to support this GeoCentre functional area on a permanent basis will be added to the team as soon as possible.  The formulation of the team will include the development of a specific plan of activities to be carried out, roles and responsibilities of each team member and a specific timeframe for completion of each major task.
Activity 2 – Prepare and formalize sustainable development planning support plan.  This activity will involve working with all the stakeholders involved in land use and infrastructure planning, development investment and reporting of Nationally Declared Contributions (NDC’s) to carbon emissions reduction and Sustainable Development Goals (SDG’s) to develop a specific strategy for the provision of alignment and technical support by the GeoCentre.  The plan will identify all those organizations, activities and programs that are related to these functions and an alignment analysis that identifies the interdependencies among them.  Furthermore the plan will identify the data and analytical products that are needed in common across these functions that could be coordinated and supported by the GeoCentre as a common resource.
Activity 3 – Initiate physical planning support operations.  A portion of the plan described above will focus on physical planning of land use and infrastructure at multiple levels across the Country.  This activity will involve GeoCentre staff supporting the tasks outlined in the Plan, including the development and publishing of data and analytical products that are needed in common across those organizations involved in physical planning.
Activity 4 – Initiate development investment support operations.  A portion of the plan described above will focus on development investment at multiple levels across the Country.  This activity will involve GeoCentre staff supporting the tasks outlined in the Plan, including the development and publishing of data and analytical products that are needed in common across those organizations involved in development investment planning, tracking and reporting.  These products will be intended to support both capital investment by government as well as investments by private sector in projects that can have a net social, economic and environmental benefits to Sri Lanka society.
Activity 5 – Sustainable development monitoring and evaluation operations.  A portion of the plan described above will focus on the monitoring, assessment and reporting of conditions and progress at multiple levels across the Country.  This activity will involve GeoCentre staff supporting the tasks outlined in the Plan, including the development and reporting of progress in the achievement of NDC’s, SDG’s and other social, economic and environmental strategic objectives.  This information will be fed to an online dashboard that will be made accessible to executive leadership in the Country.  Some or all of this dashboard information can also be provided for access by others and the public, at the discretion of the SL-NSDI Executive Committee.  
Track 7 Deliverables/Outcomes:

· GeoCentre Sustainable Development Support Team Formulation and Plan

· Sustainable Development Support Plan

· Physical Planning Support Operations

· Development Investment Planning Support Operations

· Development Monitoring and Reporting Operations
The indicative schedule for the two SL-NSDI implementation phases describe previous are represented in the following Figures.
Figure 3 - Phase 1 Indicative Implementation Schedule
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Figure 4 - Phase 2 Indicative Implementation Schedule
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Figure 4 – Phase 2 Indicative Implementation Schedule (continued)
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Activity 4 - Initiate community 225
coordination and support activities days

Activity 5 — Initiate ad hoc support 225
and special projects activities  days

“Track 7 - Sustainable Development 275
Planning Support days
Activity 1~ Formulate sustainable 25
development planning team days

Activity 2 ~ Prepare and formalize 25
sustainable development planning days
support plan

Activity 3~ Initiate physical 225
planning support operations days
Activity 4~ Initiate development 225
investment support operations  days
Activity 5 - Sustainable 225
development monitoringand  days
evaluation operations
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Annex A – Business Grouping Tables

A1 – Land Use Planning and Development Control
	ADMIN_L1
	ADMIN_L2
	ADMIN_L3
	MAJOR_FUNCTION
	 
	GEOSPATIAL ACTIVITY

	My Megapolis &Western Development
	National Physical Planning Department
	Research Division
	Preparation of National Physical Plan Preparation of National Physical Planning Policy
	 
	Island wide multi Sectoral data on  Physical, Social, Environmental, Economical and other relevant fields ,Administrative Boundary, Demographic and Census, etc

	My Megapolis &Western Development
	National Physical Planning Department
	Regional Planning Division
	Preparation of Regional Physical Plans
	 
	Provincial scale multi Sectoral data on Physical, Social, Environmental, Economical and other relevant fields,Administrative Boundary, Demographic and Census, etc

	My Megapolis &Western Development
	National Physical Planning Department
	Local Planning Division
	Preparation of Local Plans (Service centre),Preparation of Sacred Area Plans
	 
	Local area (Administrative District/ Declared boundary) multi Sectoral data on Physical, Social, Environmental, Economical and other relevant fields,Administrative Boundary, Demographic and Census, etc

	My Megapolis &Western Development
	National Physical Planning Department
	Architecture Division
	Preparation of Architecture Plans for selected projects 
	 
	Site information (Relevant Local Plan, Environmental, Social, Economic, Topographic, etc)

	My Megapolis &Western Development
	National Physical Planning Department
	Engineering Division
	Preparation of Structural Drawings and BOQs for identified and proposed by National, Regional and Local Plans prepared by NPPD
	 
	Site information (Geological, Geographical, Topographical, etc)

	Ministry of Land
	Land Use Policy Planning Department
	Development & Planning Division
	Landuse policy, land use planning and land use demarcation
	 
	Preparation of Annual Action plans as per the National Land Use Policy,Formulate Medium & Long Term Strategic Action Plans, Technical Guidance to field staff on Land Use plan preparation, Monitoring & Evaluation of implementation, mapping the current land use, identifying land use issues, suggesting measures to address the issues and preparing comprehensive land use plans, village level land use plans, preparation of programs for rehabilitating degraded lands, demonstrating the efficient use of vacant lands in government office premises and schools and conducting land suitability studies for unused lands on the request of state institutions,

	Ministry of Land
	Land Use Policy Planning Department
	Development & Planning Division
	Land use Planning 
	 
	Natural resources- Water, climate, man made infrastructure

	Ministry of Land
	Land Use Policy Planning Department
	Development & Planning Division
	Land use planning for decisions of social and economic assessment of land
	 
	Population ( Age and occupational distribution, social structures, levelof education,food preferences, rate of population increase, population density and location); land ownership, sources of subsistence, fuel and cash income, opportunities for employment, markets for surplus production, facilities for health, education, agricultural extension, credit facilities etc

	Ministry of Land
	Land Use Policy Planning Department
	IT/ GIS Division 
	System Design and Administration, GIS based district land use planning
	 
	System development and administration, Network administration: Technical and administrative control of the LAN, Web administration, Database administration: Postgres, MySql and MS Sql administration, Security/control administration, VoIP administration: Maintaining IP PBX or other specific system, back up, land data bank

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Sustainable Environment Division
	Startegic planning for protection of environment
	 
	Assisting stakeholders to ensure the sustainable environment in the cities and villages,strategic plans for protection of the environment and environmental quality improvement and undertaking pilot programmes,promotion of Green Economy in National Development, environmental valuation and Green Accounting, develop sub-sectoral Cleaner Production Policies,Implementation of Sustainable Water Management Initiatives

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Climate Change Secretariat
	Responding all climate change issues
	 
	Address climate change issues at the national level development process,undertake climate change responses including development of relevant policies and programs,identifying priorities and developing mechanisms to implement national policies on Climate Change, undertaking climate change related research and distribution of research results to trigger policy reforms and actions, monitor impacts of national responses to Climate Change, Designated National Authority (DNA) for the approval of CDM projects

	My Mahaweli Development & Environment
	Forest Conservation Department
	Environmental Conservation and Management Division
	Forestry sector environment management
	 
	Address in all conservation issues including the planning and management activities of the forestry sector, monitoring of all the environment management activities including EIA on forestry,Operate the Environment Information Management System database (EIMS), Act as focal point for the World Heritage Convention and Biosphere Programme of the UNESCO

	My Mahaweli Development & Environment
	Forest Conservation Department
	Social Forestry and Forestry Extension Division
	Management  of none-forest resources and scientific management of natural forest
	 
	Establish and manage tree resources in none-forest areas through active participation of local people, Encourage community involvement in scientific management of natural forests

	My Megapolis &WD
	SLLRDC
	Special Projects Division
	Special projectwork
	 
	World Bank funded Metro Colombo Urban Development Project

	My Megapolis &WD
	SLLRDC
	Wetland Management Division
	Define conditions on low lying land filling
	 
	Granting conditions for development of low lying lands, Controlling of unauthorized land filling

	My Megapolis &WD
	SLLRDC
	Consultancy Services Division
	Consultancy
	 
	Drainage Designs, Structural Designs, Feasibility Studies, Preparation of EIA/IEE Reports

	My Megapolis &WD
	SLLRDC
	Construction Division
	Civil engineering construction
	 
	Undertakes all types of heavy and light Civil Engineering construction work, and building construction works for the government and private sector

	My of MD & E
	Coast Conservation Department
	Coastal Works Division
	Management of shore line and coastal environment
	 
	Shoreline and the Coastal Environment should be managed, dealing carefully with the natural environmental processes, to enhance the Coastal Resources, Development Regulatory System is implemented for assessing the development activities within the coastal zone in the senses of sustainable uses of the resources, and mitigation of the environmental impacts,Formulation and implementation of Special Area Management Plans (SAMP) integration with the other relevant agencies and the community, Introduce solutions for user conflicts, social, cultural, economic, and environmental problems, Create public aware regarding the importance and sensitivity of the coastal environment.

	My of MD & E
	Coast Conservation Department
	Planning Division
	Identification of appropriate segments to expand coatal fringe by reclamation
	 
	Study locations for sea reclamation

	My of MD & E
	Coast Conservation Department
	Planning Division
	Identification of appropriate sites for creation of additional buffers
	 
	New buffer zones

	My MD & Environment
	Central Environment Authority
	Environmental Pollution Control Division-Environmental Pollution Control Unit
	Environmental pollution control
	 
	Implementation of Environmental Protection  Licence Scheme; Environmental recommendation for siting of new industries- site clearance; environmental pollution control; resolving public complaints

	My MD & Environment
	Central Environment Authority
	Environmental Management & Assessment Division
	Management of natural resources and declaring protected areas
	 
	Management of natural resources, by assisting other relevant agencies involved in management of natural resources; Guiding and co-ordination with the Provincial and District offices of the Authority; Declaring Environmental Protected Areas, issuance of Environmental Recommendations for non-prescribed projects; Formulation of environmental regulations; Environmental Guidelines pertaining to management of natural resources and Natonal Wetlamd Action Plan

	My MD & Environment
	Central Environment Authority
	Environmental Impact Assessment Unit
	Environmetal Impact Assessment
	 
	 Environmental Impact Assessment (EIA) procedure under the National Environmental Act; EIA procedure use as a  major regulatory and planning tool for management and sustainable utilization of natural resource base of Sri Lanka; Implementation of EIA Process and ensuring compilian; Formulation of guidelines for EIA procedure; Introduction and implementation of strategic environmenta assessment.

	Ministry of Agriculture
	Ministry of Agriculture
	Planning, Monitoring and Evaluation Division
	Action Plans
	 
	Formulation of Action Plans as per the Treasury Provision and those targets are distributed among Departments and Institutions under the Ministry;Obtaining monthly /quarterly progress reports and quarterly review of progress.

	My Megapolis &WD
	Urban Development Authority
	Development Planning Division
	Formulation of comprehensive Integrated Urban Development Planning
	 
	Preparation of Development Plan (project creation and GIS Integration); Refine Development Plan; Declaration of Urban Development Area (project creation and GIS Integration); Finalizing Development Plan and Publishing (using document management system); Implementation of Action Projects.

	My Megapolis &WD
	Urban Development Authority
	Land and Land Management Division
	acquisition, vesting, disposing and development of lands
	 
	Land Acquisition, Vesting, Protection of UDA lands; Payment of compensations; Land Sales Promotion and lease

	My Megapolis &WD
	Urban Development Authority
	Enforcement Division
	Enforcement of regulation and zoning principles
	 
	Enforcing, regulating and monitoring of development activities within the Urban Development Authority declared areas

	My Megapolis &WD
	Urban Development Authority
	GIS Division
	spatial data collection and sharing
	 
	Co-ordinate Information System and Information and Communication Technology related requirements of end user in relation to national, regional, urban and project level planning 

	My Megapolis &WD
	Urban Development Authority
	Environment & Landscape Division
	Urban environment and landscape improvement
	 
	Formulation/revision of relevant policies, standards, regulations, guidelines / conditions and specifications for urban environment and landscape improvement in declared urban areas

	My Megapolis &WD
	Urban Development Authority
	Engineering Division
	Construction of urban structures
	 
	Attending to the construction work, when necessary and maintenance of UDA owned properties

	My Megapolis &WD
	Urban Development Authority
	Urban Regeneration Project Division
	Redevelopment of informal housing areas
	 
	Eliminate shanties, slums and other dilapidated housing from the city of Colombo by resettlement of the families presently living under unhygienic and poor environmental conditions in such housing in new housing schemes of internationally recognized standards and in doing so to make the City of Colombo the most attractive city in South Asia

	My of Disaster Management
	Disaster Management Centre
	Mitigation, Research and Development Division
	Disaster Management and Risk Reduction
	 
	National level disaster mitigations, risk reduction based on structural non-structural activities;  Managing national level IT infrastructure, risk analysis and mapping;  minimizing the hazards and implementation through District and Divisional Secretariats; Assist Mainstreaming Disaster Risk Reduction into Development Process; Coordinate the Development of GIS based Risk Profile for Identified hazards; Capacity Development for Risk Analysis; Setup data sharing strategy and standards; Arrange with Agencies providing satellite data to Program satellites, to acquire data in an emergency situation and provide analyzed data for decision making;Development of Disaster Mitigation Action Plans; Assist to incorporate Disaster Risk Reduction into Land Use Planning Process;  Development of Guidelines for Planning and Construction in Disaster Prone Areas ; Manage DMC Website, IT and communication infrastructure; -Coordinating with relevant organizations to reduce Vulnerability due to animal attacks, (Wild Elephant, crocodiles etc,)

	My of Irrigation and Water Resources Management
	Irrigation Department
	Environmental Branch
	EIA and IEE studies
	 
	Environmental Impact assessment and Initial Environmental Examination; Granting approvals of Irrigation Department Mini Hydro Power projects, specially with suitable energy authority; Granting environmental clearance to Irrigation projects submitted by Central Environmental Authority and other agencies.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Zones (North, Central, Southern, Uva & South East, North East Zone)
	Water resouces development
	 
	Promoting new, restoration or rehabilitation water resources development projects; Preparation of PIR, initiating full investigation surveys, initiating engineering material surveys and preparation of firm proposals, design and construction drawings of Minor Irrigation schemes; Execution of pre feasibility study and preparation of pre feasibility report for Major Irrigation schemes; Execution of operation studies and flood studies, framing firm proposals, designing and preparation of construction drawings for Major Irrigation schemes; Initiating EIA/IEE studies with the assistance of Environmental studies branch for Major and Irrigation schemes.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Land Use Division
	Land Suitability Mapping
	 
	Conduct Soil surveys in various intensities  to prepare land use plans: Board reconnaissance soil surveys carried outin siting irrigation projects to locate the most advantageous sites for such scheme; detailed reconnaissance soil survey (Detailed soil survey –Low intensity) helping to decide the costs of development  affected by land and soil characteristics that determine the method of irrigation to be used, the cost of land preparationand need for special measures like surface drainage; The selection of lands for irrigation and detailed layout planning are carried out using detailed medium intensity or detailed high intensity soil and land classification surveys for settlement planning, detailed land use planning, lay out of research trials; The preparation of land suitability maps for different purposes based on interpretation of soils, climate and other land features not only for agricultural purposes but also non agricultural uses like forestry, engineering uses (roads, buildings, waste disposal, and pipelines), tourism, recreations, wildlife etc; Hazard of salinity and alkalinity  evaluation of irrigation scheme and Predicting and monitoring conditions in various major schemes; Mapping of existing land use to assess land development cost and plan settlement in new schemes and to determine encroachments in existing schemes 

	My of Irrigation and Water Resources Management
	Irrigation Department
	Water Resources Plannning Unit
	Formulation of National Water Resources Master Plan
	 
	Development of a National Water Resource Master Plan to achieve the long term economic, social, environmental and development goals of the country;Preparation of river basin plans for selected under developed river ;Development of Geographical Information System (G.I.S.) of existing water infrastructure and other water related information incorporating remote sensing databasins;Compilation of Hydro-Meteorological Information System;Updating and Reviewing  developed Water resources master plan time to time based on an analysis of updated estimates of present and future water demand and supply in the u03 river basins in the country.

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio Design and Modeling Unit
	Bio diversity garden establishment
	 
	Establishment of gardens (biodiversity parks, plant sanctuaries etc); Provides Engineering and Architectural aspects of BD resource Management

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio Policy, Planning & Sustainable Use Unit
	Biodiversity conservation policies and action plan
	 
	Prepare policies and action plans related to Biodiversity Conservation and administer legal aspect; Implement projects and programs related to agriculture biodiversity and bio economics.

	My of Agriculture
	Natural Resources Management Centre
	 
	Natural resources management
	 
	Technical assistance to establish soil conservation structures in sloping agriculture lands; Demarcation of contour lines for land development and establishment of soil conservation measures; Provide agro-ecological data; Technical assistance for restoration of degrading agriculture lands; Productivity enhancement in agriculture lands of different agro-ecological regions;designing micro-irrigation systems, tructures for protected agriculture; Advisory on on-farm water management technologies; Providing maps and other planning aids for other agricultural related development programs; Conduct soil surveys and land suitability surveys for recommending suitable crops; Soil classification and land evaluation; Technical assistance for land use planning at various scales, crop diversification for unproductive landsfor establishment of water harvesting and irrigation structures; Find appropriate locations for agro-well establishment using ground water availability, observation techniques and designing appropriate irrigation systems; mitigating environmental impacts for implementation of various project such as land blocking out projects for residential purposes, mini-hydro-power projects, landscaping, quarries, etc; Preparation of soil monolith and models of soil maps for exhibitions; 

	Ministry of Agriculture
	Natural Resources Management Centre
	Soil Surveying and Land Evaluation:
	Mapping of soil and land evaluation
	 
	Characterization and mapping of soil resources for efficient land utilization on demand basis inventorization & mapping of soil resources through conducting project based soil surveys, Evaluation of land suitability for agricultural activities and preparation of land suitability maps; Technical assistance for land use planning and land development 

	My of Disaster Management
	National Building Research Organization
	Human Settlement Division
	Planning of low income settlements
	 
	Professional capabilities in planning low-income housing settlements, cost effective housing design and construction technologies, urban solid waste management, disaster risk reduction in local governance, settlement planning and building guidelines for disaster prone areas, multi hazard mapping technologies, community mobilization, climate change studies etc.

	My of Disaster Management
	National Building Research Organization
	Issuing Landslide Clearance for Construction in Landslide Prone Areas
	Issuing clearance certificates
	 
	The objectives is to minimize the landslide disaster risk and to increase the safety of life and property from future slope instabilities by evaluating the existing landslide susceptibility of the land selected for the intended construction based on the existing geological, geotechnical and hydrological characteristics of the terrain enclosing the selected site,  possible changes in slope stability due to the required ground preparations and slope modifications for planned construction, possible changes in slope stability due to the impact of planned construction on the hydrological characteristics of the terrain and ecommending planned construction, with necessary conditions, when the potential to landslides/slope failures are minimal; studying the terrain in detail when there is a potential to landslides/slope failures, and if mitigation is viable,  then recommending introduction of remedial measures for the intended construction to minimize the susceptibility for any anticipated landslide/slope failure and discouraging construction where there is a susceptibility to landslides/slope failures for which remedial measures are not feasible.

	My of Disaster Management
	National Housing Development Authority
	Housing Development Division
	Implementation of housing projects
	 
	Systematically carries out identification, planning, implementation & supervision of all the housing development programmes according to policies covering all DSDs; Initiation of coordination other organizations; Identification planning and implementation of housing projects and obtaining contributions;   Preparation & issue of circulars & guidelines to direct the housing programmes

	My of Agriculture
	Hector Kobbekaduwa Agrarian  Research and Training Institute
	The Environmental and Water Resource Management Division
	Environmental and water resources related research
	 
	Socio-economic and institutional aspects in environmental and water resources management issues with particular reference to small farming sector,  water and environmental resources management issues from a range of perspectives: governance, environment and poverty reduction; Revitalizing irrigation; Managing water in rainfed systems; Water governance issues; Studies on Farmer Organizations, Farmer Companies and other institutional arrangements for water resources management; Feasibilities and assessment of alternative irrigation systems at farm level; Irrigation Economics; Environmental economics and policy; Agro-environmental issues, resultant problems and possible solutions; Environmental impact assessment (EIA); Water related disasters and climate change induced  water and agriculture development issues.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Establish soil conservation structures in sloping agriculture lands; Technical assistance for restoration of degrading agriculture lands; Provide Tecvhnical Assistance for productivity enhancement in agriculture lands of different agro-ecological regions;designing micro-irrigation systems; structures for protected agriculture, Conduct soil surveys and land suitability surveys for recommending suitable crops, Advisory on on-farm water management technologies,  crop diversification for unproductive lands, establishment of water harvesting and irrigation structures.
	 
	Demarcation of contour lines for land development and establishment of soil conservation measures;  Provide agro-ecological data; Providing maps and other planning aids for other agricultural related development programs,  Conduct soil classification and land evaluation,  land use planning at various scales.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area 3: Minimize Climate Change Impacts on Food Security
	
	Includes agriculture (crops, livestock and fisheries) and human nutrition; Future climate scenarios including possible extreme events with Representative Concentration Pathway (RCP) approach and seasonal and long range forecasting; Sector-wise hazard, vulnerability and risk assessment with possible risk minimizing strategies; Impact assessment of climate change on National Development Plans includingNational Physical Plan 2030

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area6: Mitigation and Environmental sustainability
	
	Includes Energy, Transport, Industry, Land use and land use change, and agriculture, focusing on carbon and non-carbon benefits; Develop and/or assess the sustainability and economic feasibility of novel approaches to improve climate resilience in the industry, energy and transport sectors

; Develop and introduce techniques/technologies -renewable energy resources to minimize greenhouse gas emission in industry, energy, waste management and transport sectors

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Research necessary to enable climate resilient and healthy human settlements
	
	A concerted body of applied research to better understand climate vulnerabilities specific to Sri Lanka’s settlements and to develop pragmatic recommendations and scaleable adaptation measures needs to be adopted and launched. Such research needs to have a well implemented, defined feedback loop into planning processes and agencies. Strengthening this link is vital, as is the commissioning of specific new research that helps monitor human settlements related trends and conditions. This is essential to improve planning to include climate change considerations.

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Planning and implementation of Tourism development programmes, projects etc 
	
	Fundamental sensitive factors for tourism covering  social aspects including benefits to local communities, cultural aspects including enhancement of protection of cultural heritage , environmental aspects includng enhancement and protection of the natural resources

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Implementation of Tourism Policy
	
	Identification of locations and areas for expansion of tourism both domestic and international, marketing and development highlighting distinctive religious traditions, cultural and historical attractions, and its natural beauty and diversity, conservation and enhancement, socio cultural compatibility, economic linkages, community involvement, private sector and planned development

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Economic Linkages
	
	Location of major economic activities including fishing, agriculture, handicrafts, souviniers, light industry, fruit and flowers, supporting local service activities

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Tourism Destinations
	
	Identification and demarcation of tourist destinations including facilities and amenities, pilgrimages, study areas, recreational, accessibility by land, air and sea, locations for holiday movement, existing and potential tourist markets

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Nature, culture and religious resources of Sri Lanka
	
	Unspoit secluded beaches, causeways linkng small islands, natural settings, panoramic views, migratory bird landing points, traditional fishing areas, ancient kingdoms, historical and archaeological sites, religious places and festival locations, ancient architectural buildings, irrigation and tanks networks, colonial fortifications, lagoons and estuaries, mangroves and sea grass beds, coral reefs, marine sanctuaries, wild life and forest reserves, trolling/fish angling/ traditional fishing.

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Locations for potential tourism activities
	
	Identification and mapping of locations potential for torism development activities like areas for beach tourism, isolation tourism, research tourism, homestay tourism, culture tourism, archaeological/historical/ heritage tourism, religious tourism, scenery-ntional parks, forest and wild life reserves, bird watching/ hides/migratory birds breeding grounds, water skiing, snorkeling, wind surfing, kite surfing, nature observing/scenic, locations for hotels and resort development, caming sites, locations for eco-tourism etc


A1 – Land Administration
	ADMIN_L1
	ADMIN_L2
	ADMIN_L3
	MAJOR_FUNCTION
	GEOSPATIAL ACTIVITY

	Ministry of Land
	Ministry of Land
	Land Division
	Provide lands for national requirements
	Acquisition and allocation of state lands, Surveying & mapping and aedvance tracing preparation on lands,  Long term and short term leases of State land for public purposes, Issue Grants to ensure the ownership of State Lands, Develop a Database on Land, 

	Ministry of Land
	Ministry of Land
	Bim Saviya Division
	Planning and implementation of Bim Saviya
	Surveying and mapping of lands, Registration of Title Certificates to ensure the ownership of land,  

	Ministry of Land
	Survey Department
	LIS Branch
	Create seamless database on parcel base LIS
	Surveying and mapping, collection of records related to ownership, boundary demarcation, GPS Surveys, database design and development, maintaing of records and updation with changes, administering legal assistance for boundary clewarance 

	Ministry of Land
	Survey Department
	Document Management Branch
	Preservation & dissemination of survey plans
	Preservation & Dissemination of  all survey Dept. Plans, scanning and record keeping,   

	Ministry of Land
	Bim Saviya Land Title Registration Program
	 
	lands are surveyed, demarcated, ensured ownership and issued a Title Certificate, free of charge
	Introduce title registration in place of deed registration practiced at present,  Settle or make arrangements to settle the ownership of the lands which are presently unsettled, Establish a Digital Land Information System

	My Megapolis &WD
	SLLRDC
	Lands & Marketing Division
	Acquisition of lands for development
	Acquisition of lands suitable for development, Acquisition of lands required for Flood Control & Environment Improvement, Management of acquired lands. (Retention areas etc.),Disposal of lands as per the guidelines on land alienation

	My Megapolis &WD
	SLLRDC
	Special Projects Division
	Special projectwork
	World Bank funded Metro Colombo Urban Development Project

	My Megapolis &WD
	SLLRDC
	Wetland Management Division
	Define conditions on low lying land filling
	Granting conditions for development of low lying lands, Controlling of unauthorized land filling

	My of MD & E
	Coast Conservation Department
	Planning Division
	Identification of appropriate segments to expand coatal fringe by reclamation
	Study locations for sea reclamation

	My of MD & E
	Coast Conservation Department
	Planning Division
	Identification of appropriate sites for creation of additional buffers
	New buffer zones

	My Megapolis &WD
	Urban Development Authority
	Project Management Division
	Project formulation and implementation
	Preparation of project proposals for the properties owned by Urban Development Authority and the successful implementation of the projects

	My Megapolis &WD
	Urban Development Authority
	Land and Land Management Division
	acquisition, vesting, disposing and development of lands
	Land Acquisition, Vesting, Protection of UDA lands; Payment of compensations; Land Sales Promotion and lease

	My Megapolis &WD
	Urban Development Authority
	Urban Regeneration Project Division
	Redevelopment of informal housing areas
	Eliminate shanties, slums and other dilapidated housing from the city of Colombo by resettlement of the families presently living under unhygienic and poor environmental conditions in such housing in new housing schemes of internationally recognized standards and in doing so to make the City of Colombo the most attractive city in South Asia

	My of Higher Education & Highways
	Road Development Authority
	Land Division
	 
	 

	My of Disaster Management
	National Building Research Organization
	Issuing Landslide Clearance for Construction in Landslide Prone Areas
	Issuing clearance certificates
	The objectives is to minimize the landslide disaster risk and to increase the safety of life and property from future slope instabilities by evaluating the existing landslide susceptibility of the land selected for the intended construction based on the existing geological, geotechnical and hydrological characteristics of the terrain enclosing the selected site,  possible changes in slope stability due to the required ground preparations and slope modifications for planned construction, possible changes in slope stability due to the impact of planned construction on the hydrological characteristics of the terrain and ecommending planned construction, with necessary conditions, when the potential to landslides/slope failures are minimal; studying the terrain in detail when there is a potential to landslides/slope failures, and if mitigation is viable,  then recommending introduction of remedial measures for the intended construction to minimize the susceptibility for any anticipated landslide/slope failure and discouraging construction where there is a susceptibility to landslides/slope failures for which remedial measures are not feasible.

	My of Disaster Management
	National Housing Development Authority
	Housing Development Division
	Implementation of housing projects
	Systematically carries out identification, planning, implementation & supervision of all the housing development programmes according to policies covering all DSDs; Initiation of coordination other organizations; Identification planning and implementation of housing projects and obtaining contributions;   Preparation & issue of circulars & guidelines to direct the housing programmes

	My of Disaster Management
	National Housing Development Authority
	Engineering Services & Construction Division
	Planning, design and construction of housing projects
	Systematically carries out planning, designing and constructing of the housing development projects including all the infrastructure facilities; activities regarding the feasibility reports, layout plans, field inspection, planning and obtaining the approval of Local Government Institutions; delivering technical advice and approving the estimates of the rural housing development projects implemented by the district offices; maintenance and compulsory repairing activities of the housing complexes

	My of Land
	Department of Land Settlement
	 
	Land settlement and title issuance
	Implementation of land settlement work under the Land Settlement Ordinance No.20 of u93u; Declaration of village areas;  Conducting inheritance examinations of land settlement; Sending particulars of settled lands for surveying and partitioning; Publication of settlement orders in the gazette; Release of villages on completion of land settlement; Register title under the Title Registration Act No. 2u of u998;Creating awareness among officers and the community;  Investigations into particulars of property; Examination of documents available in Land Registry (folio examination); Publication of notices under Section u2 of the Act calling applications for title; Giving recommendation and approval after checking the title; Publication of title decisions in the gazette; With a view to eliminate these unfavorable conditions and to use lands for the development purpose, a system of issuing title certificates for lands together with a plan showing correct boundaries of respective land was started with the enactment of the Registration of Title Act No.2u of u998 by the Parliament. This Act confirms the state ownership and the private ownership of land and the possibility of identifying suitable lands for development of the country is another benefit gained for this Act.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Research necessary to enable climate resilient and healthy human settlements
	A concerted body of applied research to better understand climate vulnerabilities specific to Sri Lanka’s settlements and to develop pragmatic recommendations and scaleable adaptation measures needs to be adopted and launched. Such research needs to have a well implemented, defined feedback loop into planning processes and agencies. Strengthening this link is vital, as is the commissioning of specific new research that helps monitor human settlements related trends and conditions. This is essential to improve planning to include climate change considerations.


A3 – Utilities and Infrastructure
	ADMIN_L1
	ADMIN_L2
	ADMIN_L3
	MAJOR_FUNCTION
	GEOSPATIAL ACTIVITY

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Climate Change Secretariat
	Responding all climate change issues
	Address climate change issues at the national level development process,undertake climate change responses including development of relevant policies and programs,identifying priorities and developing mechanisms to implement national policies on Climate Change, undertaking climate change related research and distribution of research results to trigger policy reforms and actions, monitor impacts of national responses to Climate Change, Designated National Authority (DNA) for the approval of CDM projects

	My Mahaweli Development & Environment
	Forest Conservation Department
	Forest Protection and Law Enforcement Division
	Protection of forest resources
	Provide legal protection to forest resources to ensure the protection and conservation of natural forests, forest plantations and other tree resources in state lands, Administer National Heritage and Wilderness Areas Act and the Forest Ordinance and the enforcement of the forest law 

	My Mahaweli Development & Environment
	Forest Conservation Department
	Research and Education Division
	Research & education of forestry and ecosystem
	Handling of research and educational aspects of forestry sector, Provide technical support to the national forestry development programs through research and development efforts, review and permit research proposals concerning forest ecosystems

	My Megapolis &WD
	SLLRDC
	Research & Design Division
	Engineering, structural and drainage design
	Provision of consultancy services for all civil engineering design work - structural & drainage, Engineering Material Testing Laboratory work

	My Megapolis &WD
	SLLRDC
	Lands & Marketing Division
	Acquisition of lands for development
	Acquisition of lands suitable for development, Acquisition of lands required for Flood Control & Environment Improvement, Management of acquired lands. (Retention areas etc.),Disposal of lands as per the guidelines on land alienation

	My Megapolis &WD
	SLLRDC
	Special Projects Division
	Special projectwork
	World Bank funded Metro Colombo Urban Development Project

	My Megapolis &WD
	SLLRDC
	Consultancy Services Division
	Consultancy
	Drainage Designs, Structural Designs, Feasibility Studies, Preparation of EIA/IEE Reports

	My Megapolis &WD
	SLLRDC
	Construction Division
	Civil engineering construction
	Undertakes all types of heavy and light Civil Engineering construction work, and building construction works for the government and private sector

	My Megapolis &WD
	SLLRDC
	Testing & Engineering Materials Division
	Testing of soil & geo-techncal investigation
	Testing of Soils, Geo Technical Investigations, Sub Soil Investigation, Testing Aggregates, Testing Cement, Testing of Concrete

	Ministry of Agriculture
	Department of Agrarian Development
	Engineering Division
	Engineering work related to field
	To prepare estimates, technical reports with respect to the construction work of minor irrigation work, Agrarian Services Centers, District Offices and other buildings in the Department, and produce it to the tender board & subsequent analyze.

	Ministry of Agriculture
	Department of Agrarian Development
	Development and Progress Control Division.
	Environmental Technical Assessment
	Organizing field visits and supply reports in regard to Environmental Technical Assessments which are produced by external government institutes; Repairing minor irrigations and development of  cultivation path (attachment u & 2) on the project of CAREP;Cultivation of Abandoned Paddy Lands; Building Rehabilitation (Agrarian Services Centres); Construction of Fertilizer Stores;  Rehabilitation of Minor Irrigation Systems

	My Megapolis &WD
	Urban Development Authority
	Engineering Division
	Construction of urban structures
	Attending to the construction work, when necessary and maintenance of UDA owned properties

	My of Disaster Management
	Disaster Management Centre
	Mitigation, Research and Development Division
	Disaster Management and Risk Reduction
	National level disaster mitigations, risk reduction based on structural non-structural activities;  Managing national level IT infrastructure, risk analysis and mapping;  minimizing the hazards and implementation through District and Divisional Secretariats; Assist Mainstreaming Disaster Risk Reduction into Development Process; Coordinate the Development of GIS based Risk Profile for Identified hazards; Capacity Development for Risk Analysis; Setup data sharing strategy and standards; Arrange with Agencies providing satellite data to Program satellites, to acquire data in an emergency situation and provide analyzed data for decision making;Development of Disaster Mitigation Action Plans; Assist to incorporate Disaster Risk Reduction into Land Use Planning Process;  Development of Guidelines for Planning and Construction in Disaster Prone Areas ; Manage DMC Website, IT and communication infrastructure; -Coordinating with relevant organizations to reduce Vulnerability due to animal attacks, (Wild Elephant, crocodiles etc,)

	My of Disaster Management
	Disaster Management Centre
	Emergency Operation Centre
	Emergency Operation 
	Preparation of National Disaster Management Plan and National Emergency Operation Plan;  Preparation of disaster preparedness and response plans at provincial, district, local authority, divisional and GN Level; Coordinate and assist health authorities on preparation of preparedness plans for emergency response for hospitals; Ministry of Education for implementing the School Disaster Safety Programme; Strengthening Local Authorities for emergency response; -Development of response plans for different hazards; Identification of vulnerable communities for different hazards and implement preparedness activities to ensure the safety of people during disasters; -Preparation of hazard map for the village showing safe locations, safe routes, etc

	My of Disaster Management
	Disaster Management Centre
	Multi Hazard Early Warning Dissemination Division
	Dissemination of early warnings
	Coordinating early warning,its dissemination and for ensuring last mile dissemination of same; -Coordination of natural and man-made hazards, inform the responsible officers to the sub-national levels and communities;-Maintaining and operating Early Warning Towers and other early warning dissemination equipment;-Dissemination of Early Warning Messages and ensure the receipt at remote vulnerable villagers;

	My of City Planning & Water Supply
	National Water Supply & Drainage Board
	Information Technology Division
	IT systems and solution for water supply & sewarage
	Provide  IT Systems and Solutions to the NWSDB; Use of most effective tools in improving operational efficiency, quality of services and productivity;  Enhance the IT Infrastructure and Solutions to suit the needs of the sector; Utilization of cloud computing for the organization in future; Provide Enterprise-wide IT Solution; the Implementation of Inventory Management System (IMS) to computerize the island wide stores network, Human Resources Management System (HRM) to computerize the activities of the HRM Division

	My of City Planning & Water Supply
	National Water Supply & Drainage Board
	Mechanical & Electrical Engineering Division
	Mechanical & engineering solution for water supply & sewerage
	Provide all mechanical & electrical engineering solutions & consultancies and related services to optimize the water & sewer system in operational within and outside the NWSDB

	My of City Planning & Water Supply
	National Water Supply & Drainage Board
	Research & Development Division
	Innovation of new technologies
	Innovate new technologies on water supply activities in the organization.

	My of City Planning & Water Supply
	National Water Supply & Drainage Board
	Policy & Startegy Division
	Management of value chain
	Management of value chain effectively and efficiently for timely delivery of services to the internal and external stakeholders; -Drafting Subsidiary Loan Agreements with External Resource Department; -Coordination with National Planning Department for Project formulation;-Investment portfolio management; Sector policy formulation and Development of Guidelines; Development of Public Private Partnership Models (PPP/ BOT);-Maintaining and updating Database of priority water supply projects.

	My of City Planning & Water Supply
	National Water Supply & Drainage Board
	GIS & Mapping Section
	Surveying and mapping and geo spatial data
	Serving as the main agency in surveying, mapping and in geo-spatial activities having a particular responsibility in the organization

	My of City Planning & Water Supply
	Water Resources Board
	Driling Section
	Deep tube well construction
	Construction of deep tube wells; Installation of hand pumps / submersible pumps for tube wells;  Rehabilitation of tube wells and pipe laying for small-scale water supply schemes in collaboration with hydro-geology division;Maintenance and repair of drilling rigs and compressors.

	My Local Government & Provincial Councils
	Sri Lanka Institute of Local Governance
	Engineering Division
	Provide better local services
	Expected to provide better rural road network, buildings for essential services, effective water supply schemes and that environment friendly solid waste management system for the general public; Capacity development & knowledge enhancement for provincial engineers on contract administration, procurement, finance regulations; Introduction of community base of approach for rural road construction and rural water supply.

	Lanka Hydrulic Institute
	Lanka Hydrulic Institute
	Engineering Design & Consultancy Services
	Feasibility studies on hydrology
	Technical pre-feasibility & feasibility studies, conceptual designs of coastal, port and other water related engineering projects, and evaluation of environmental effects; Detailed engineering designs of coastal facilities such as commercial harbours / fishery harbours / jetties / quay walls / slipways / sea outfalls etc. The work also includes tender documentation and construction supervision; Financial and Economic Analysis; Project preparation for environmental clearance; Problem solving and advisory services regarding water related environmental hazards;Preparation of Coastal Zone Management Plans inclusive of Institutional Analysis;  Problem Assessment, design and evolution of Management Strategies, Research and Monitoring.

	Lanka Hydrulic Institute
	Lanka Hydrulic Institute
	Engineering Design & Consultancy Services
	Urban Water Drainage
	Modelling Urban drainage and Storm drainage systems;  Storm water drainage,Sewerage systems, Sea outfall modelling etc

	Lanka Hydrulic Institute
	Lanka Hydrulic Institute
	Engineering Design & Consultancy Services
	Bathymetric Surveys
	Sea bottom terrain  information required in harbour rehabilitations, basin and access channel dredging, and the design of coastal structures such as breakwaters/ quays/ outfalls etc. Furthermore, accurate bathymetry data is the key for numerical modelling activities. Many clients seek LHI’s expert service in the hydrographic (Bathymetric) surveys for its unblemished reputation in conducting the surveys for accurate and fast production of bathymetric ; LHI also undertake river cross section and longitudinal surveys, and even profiling of reservoirs; Echo sounder coupled with Global Positioning System (GPS) and a state-of-the- art Navigational software mounted on a robust survey vessel .

	My of Irrigation and Water Resources Management
	Irrigation Department
	Engineering Geology Division
	Diamond core drilling, Grouting, Drilling Tube Wells, Rotary Drilling and Cable Tool or Percussion Drilling
	Diamond core drills, tube well rings, grout pumps and air operated core drills. Foundation investigation work, precising of foundation by grouting and the investigation; • Carrying out Geological Investigations for proposed dams and related structures.

• Carrying out Geological Investigations in existing dams and related structures in order to detect reasons for problems such as seepage, leaks, settlements, cracks etc.

• Making recommendations and providing consultancy services on remedial actions for above problems.

• Carrying out remedial actions for above problems of dams and hydraulic structures

• By grouting

• By shotcreting

 Installation of piezometers for seepage monitoring in dams.

 Carrying out field tests such as:

• Standard penetration test (SPT)

• Constant head permeability test (CHPT)

• Water Pressure test (WPT)

	My of Irrigation and Water Resources Management
	Irrigation Department
	Engineering Material Division
	Earthern dam investigations
	Foundation investigation for earthen dams (new constructions as well as rehabilitation), anicuts and other irrigation related structures and buildings; Locating borrow areas for earth work and selecting sources of material for concrete work;Design of earth dams and foundations;  Performing quality assurance tests for concrete and earth work.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Environmental Branch
	EIA and IEE studies
	Environmental Impact assessment and Initial Environmental Examination; Granting approvals of Irrigation Department Mini Hydro Power projects, specially with suitable energy authority; Granting environmental clearance to Irrigation projects submitted by Central Environmental Authority and other agencies.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Zones (North, Central, Southern, Uva & South East, North East Zone)
	Water resouces development
	Promoting new, restoration or rehabilitation water resources development projects; Preparation of PIR, initiating full investigation surveys, initiating engineering material surveys and preparation of firm proposals, design and construction drawings of Minor Irrigation schemes; Execution of pre feasibility study and preparation of pre feasibility report for Major Irrigation schemes; Execution of operation studies and flood studies, framing firm proposals, designing and preparation of construction drawings for Major Irrigation schemes; Initiating EIA/IEE studies with the assistance of Environmental studies branch for Major and Irrigation schemes.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Mechanical Division
	Emergency attendance of mechanical works
	Coordinating all mechanical works and directing other two mechanical directors to get optimum quality on mechanical works; Handling emergency and disaster situations in irrigation schemes ; distribution of allocation of machineries within the district/province;

	My of Irrigation and Water Resources Management
	Irrigation Department
	Land Use Division
	Land Suitability Mapping
	Conduct Soil surveys in various intensities  to prepare land use plans: Board reconnaissance soil surveys carried outin siting irrigation projects to locate the most advantageous sites for such scheme; detailed reconnaissance soil survey (Detailed soil survey –Low intensity) helping to decide the costs of development  affected by land and soil characteristics that determine the method of irrigation to be used, the cost of land preparationand need for special measures like surface drainage; The selection of lands for irrigation and detailed layout planning are carried out using detailed medium intensity or detailed high intensity soil and land classification surveys for settlement planning, detailed land use planning, lay out of research trials; The preparation of land suitability maps for different purposes based on interpretation of soils, climate and other land features not only for agricultural purposes but also non agricultural uses like forestry, engineering uses (roads, buildings, waste disposal, and pipelines), tourism, recreations, wildlife etc; Hazard of salinity and alkalinity  evaluation of irrigation scheme and Predicting and monitoring conditions in various major schemes; Mapping of existing land use to assess land development cost and plan settlement in new schemes and to determine encroachments in existing schemes 

	My of Irrigation and Water Resources Management
	Irrigation Department
	Hydraulic Research Laboratory 
	Hydraulic of surface flow analysis
	Develop criteria for design and analysis of safe, economical structures and channels for the conveyance, storage, disposal, and measurement of runoff water;Develop basic knowledge of the hydraulics of surface water flows for use in planning measures needed for environmentally appropriate control of runoff water and/or assessing the safety and efficiency of existing measures;Determine the ability of vegetation, riprap, and/or various stilling basins to protect hydraulic structures and channels from erosion.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Planning and Design Unit
	Feasibility studies and water resource management
	 Carry out feasibility studies for the project planning; Water resources analysis on identified projects;Detail level water resources analysis on identified locations for further studies in dentification of the development possibilities;Extended analysis on the present water resources management situation in identified locations, indicating present level of water use including domestic and industrial, land use changes and environmental changes and environmental regulations and potential for further development to serve as a reference guide particularly for sub basins.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Drainage and Flood Systems Unit
	Maintenance of existing drainage 
	Technical guidance for proper maintenance of existing drainage, flood protection and salt water extrusion schemes in the country; Guidance for control of funds required for such maintenance;Planning and designing of rehabilitation works of existing drainage, flood protection and salt water schemes; Planning and designing of new drainage, flood protection and salt water schemes; Planning and designing for proper maintenance of drainage systems of the gravity irrigation schemes;

	My of Irrigation and Water Resources Management
	Irrigation Department
	Irrigation & Productivity Enhancement Unit
	Farmer participation of optimum use of water
	Facilitating farmer participation for optimum use per unit of water and land;Monitoring productivity improvement to paddy cultivation and other field crops in all major and medium schemesMonitoring productivity improvement to paddy cultivation and other field crops in all major and medium scheme; Coordinate services of relevant line agencies responsible for credit, agriculture inputs, marketing and income generation programme etc.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Rehabilitation & Modernization Unit
	Rehabilitation and modernization of irrigation schemes
	Identification of irrigation schemes for rehabilitation & modernization; Preparing concept papers & cabinet memorandums for new projects; Provide  necessary guidance for modernization and mechanization of irrigation schemes;

	My of Power & Energy
	Ceylon Electricity Board
	Generation Division
	Operation and maintenance of the thermal and the hydro power plants and the wind power plant owned by the CEB; five Generation Complexes; 
	Rehabilitation of power plants which are of poor reliability on conditions of the power plants and take corrective action to extend their operational lives;  Dam Safety, Environment and Civil Structures Maintenance Branch is responsible for the maintenance and continuous monitoring of reservoirs, power station tunnels and other related structures that facilitate the generation of electricity; Continuously monitoring the environmental emissions of the thermal power stationsand ensures that they comply  with National Standards. Energy Sales Branch of the Generation Division is responsible for determining Capacity and Energy costs for CEB; furnish monthly Transaction Notes to the Transmission Division for recovering its dues for delivering of electricity to the Transmission Division; The Generation Projects Branch in the Generation Division is responsible for the planning,  implementation and management of plant rehabilitation projects coming under the purview of the Generation Division and handles the purchases of all foreign goods and services;

	My of Power & Energy
	Ceylon Electricity Board
	Transmission Division 
	 
	Develop and maintain an efficient, coordinated, reliable and economical transmission system; Procure and sell electricity in bulk to distribution licensees to ensure a secure, reliable and economical supply of electricity to consumers; Ensure sufficient capacity from generation plants to meet reasonable forecast demand for electricity; Maintain transmission voltage variations within ±u0 % for u32 kV and 220 kV and frequency within ±u % of 50 Hz of the system; Operates 220kV and u32kV grids, embracing all power stations and dispatches all electricity supplied to the grid through its System Control Centre; plans and carries out the operation of generation and transmission system in order to achieve reliability, quality and operational economy.The archiving the generation and transmission data and the preparation of regular management information; The operation of the generation and transmission system is planned and carried out by system control branch to maximize the reliability, quality and operational economy of the electricity supplied. This branch collects records and archives data pertaining to the CEB generation and transmission system and provides information to the management on a regular basis.

	My of Power & Energy
	Ceylon Electricity Board
	Distribution Division 
	Plans, develops, operates and maintains all transmission assets of the CEB while at the same time providing relevant services to the other Divisions of CEB
	Responsible for over 88% of electricity distribution in the country while the rest is taken care by Lanka Electricity Company Ltd. (LECO), a subsidiary of the CEB. Distribution System of CEB is handled by four Divisions to achieve benchmark competition to improve efficiency and quality of electricity supplied to the customers; The distribution network system consists of 33 kV and uu kV medium voltage (MV) lines and 400 V low voltage (LV) lines taking power from the u32 kV and 220 kV transmission system through grid substations (GSS); Spatial data for consumer locations by category of domestic, religious, industries, hotel, government and general purposes

	My of Power & Energy
	Ceylon Electricity Board
	Projects Division
	Handling of all special projects in design, manufacture, supply,install and commission of power generation, transmission and distribution
	Project identification, development, implementation.

	 
	Ceylon Electricity Board
	Asset Management Division
	Asset management of CEB
	Assets Management division has branches to handle following work; Assets Management & Corporate; Training;  Project Management (Vidulakpaya);  Workshop &Ancillary Services; Civil works & Buildings; Security Services; Surveying of land and buildings belonging to CEB and the preparation of survey plans, deeds, and other relevant documents required to prove their ownership; Maintenance of Asset Register of lands and buildings and updating same annually; Preparation of ownership documents for the land acquired ,vested and outright purchased by CEB; Identification & preparation of survey plans of Land used by CEB which do not have any Title Deeds or Survey Plans;  Re-demarcation of boundaries of CEB land where there are disputes on + boundaries due to encroachments; Development & maintenance of the Master Plan data base to CEB Assets (Land & Buildings); Development & maintenance of the Vehicle Database to manage the details of Vehicles of CEB; Preparation of Annual Budget, monthly progress reports Corporate Plans, Action Plans, Annual Reports; Leasing of CEB Hydro Reservoirs for tourism and recreational activities such as for the operation of float planes and services; Providing Technical Supports to other units on tender matters and corresponding Evaluations; Leasing of CEB premises and boundary walls for advertising; Macro development of CEB owned Buildings to cater to future extensions and modifications.

	My of Power & Energy
	Ceylon Electricity Board
	Corporate Strategy Division
	Coordinate matters arising with electricty
	The Corporate Strategy and Regulatory Affairs (CS&RA) Branch co-ordinates the matters arising from and related to Generation, Transmission and Distribution Licenses issued to respective Divisions of the Board, as well as with the Public Utility Commission of Sri Lanka (PUCSL) with respect to licensing requirements of CEB licensees. This Branch is responsible for coordinating the Strategy formulation; The innovation competition which is aimed at improving the innovative culture in the organization and the 5S competition to improve the productivity of the branches / units; Collection of Functional & Operational Manuals in the CEB in order to study, revise and upgrade for future use; Revising of Operating Manual for Area Electrical Engineers ; Collection and Digitization of Circulars to make them available on the Web Searchable Circulars Database in the CEB intranet using the Circular Management System (CMS). 

	My of Agriculture
	Natural Resources Management Centre
	 
	Natural resources management
	Technical assistance to establish soil conservation structures in sloping agriculture lands; Demarcation of contour lines for land development and establishment of soil conservation measures; Provide agro-ecological data; Technical assistance for restoration of degrading agriculture lands; Productivity enhancement in agriculture lands of different agro-ecological regions;designing micro-irrigation systems, tructures for protected agriculture; Advisory on on-farm water management technologies; Providing maps and other planning aids for other agricultural related development programs; Conduct soil surveys and land suitability surveys for recommending suitable crops; Soil classification and land evaluation; Technical assistance for land use planning at various scales, crop diversification for unproductive landsfor establishment of water harvesting and irrigation structures; Find appropriate locations for agro-well establishment using ground water availability, observation techniques and designing appropriate irrigation systems; mitigating environmental impacts for implementation of various project such as land blocking out projects for residential purposes, mini-hydro-power projects, landscaping, quarries, etc; Preparation of soil monolith and models of soil maps for exhibitions; 

	My of Disaster Management
	National Building Research Organization
	Building Materials Research & Testing Division (BMRTD)
	Testing of buidling materials
	 Equipped with a wide range of physical and mechanical testing equipments capable of carrying out both laboratory and insitu testing of building materials. BMRTD’s competent and qualified staff provides testing and consultancy services to the industry in accordance with the Sri Lanka Standards or other specifications on non-standard tests to meet client’s own requirements

	My of Disaster Management
	National Building Research Organization
	Environmental Studies & Services Division 
	Environmental research
	Specialized in various disciplines in the environmental sector, and involves in research, consultancy in the areas of environmental quality monitoring, assessment, planning, and management. strengthened to address the issues related to environmental disaster risk Reduction, mitigation and enhancing the disaster preparedness.

	My of Disaster Management
	National Building Research Organization
	Geotechnical Engineering & Testing Division (GETD)
	Geoengineering studies
	Carry out research and consultancy in the fields of soil mechanics, engineering geology and foundation designs which have a direct relevance to local need; Provides geotechnical services to the construction sector. Areas that need further research and development are often identified in the process of providing such services to the Construction Industry; he soil testing laboratory is well equipped laboratory .

	My of Disaster Management
	National Housing Development Authority
	Housing Development Division
	Implementation of housing projects
	Systematically carries out identification, planning, implementation & supervision of all the housing development programmes according to policies covering all DSDs; Initiation of coordination other organizations; Identification planning and implementation of housing projects and obtaining contributions;   Preparation & issue of circulars & guidelines to direct the housing programmes

	My of Disaster Management
	National Housing Development Authority
	Engineering Services & Construction Division
	Planning, design and construction of housing projects
	Systematically carries out planning, designing and constructing of the housing development projects including all the infrastructure facilities; activities regarding the feasibility reports, layout plans, field inspection, planning and obtaining the approval of Local Government Institutions; delivering technical advice and approving the estimates of the rural housing development projects implemented by the district offices; maintenance and compulsory repairing activities of the housing complexes

	My of Land
	Department of Land Settlement
	 
	Land settlement and title issuance
	Implementation of land settlement work under the Land Settlement Ordinance No.20 of u93u; Declaration of village areas;  Conducting inheritance examinations of land settlement; Sending particulars of settled lands for surveying and partitioning; Publication of settlement orders in the gazette; Release of villages on completion of land settlement; Register title under the Title Registration Act No. 2u of u998;Creating awareness among officers and the community;  Investigations into particulars of property; Examination of documents available in Land Registry (folio examination); Publication of notices under Section u2 of the Act calling applications for title; Giving recommendation and approval after checking the title; Publication of title decisions in the gazette; With a view to eliminate these unfavorable conditions and to use lands for the development purpose, a system of issuing title certificates for lands together with a plan showing correct boundaries of respective land was started with the enactment of the Registration of Title Act No.2u of u998 by the Parliament. This Act confirms the state ownership and the private ownership of land and the possibility of identifying suitable lands for development of the country is another benefit gained for this Act.

	My of Agriculture
	Hector Kobbekaduwa Agrarian  Research and Training Institute
	The Environmental and Water Resource Management Division
	Environmental and water resources related research
	Socio-economic and institutional aspects in environmental and water resources management issues with particular reference to small farming sector,  water and environmental resources management issues from a range of perspectives: governance, environment and poverty reduction; Revitalizing irrigation; Managing water in rainfed systems; Water governance issues; Studies on Farmer Organizations, Farmer Companies and other institutional arrangements for water resources management; Feasibilities and assessment of alternative irrigation systems at farm level; Irrigation Economics; Environmental economics and policy; Agro-environmental issues, resultant problems and possible solutions; Environmental impact assessment (EIA); Water related disasters and climate change induced  water and agriculture development issues.

	My of Fisheries & Aquatic Resources Development
	Ceylon Fishery Harbours Corporation
	Harbour Operation Division
	All matters related to operation and maintenance of fishery harbours
	To deliver superior quality fishery harbour related services together with supporting infrastructure to provide all modern facilities to the fishing community, and achieve self sustainability by upgrading the harbours through commercially viable ventures.

	My of Fisheries & Aquatic Resources Development
	Ceylon Fishery Harbours Corporation
	Mechanical Engineering Division
	Mechanical inputs required for harbour operation
	Harbour operation activities

	My of Fisheries & Aquatic Resources Development
	Ceylon Fishery Harbours Corporation
	Civil Engineering Division
	Engineering construction related to fishery harbours
	Engineering construction related to harbour operation

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Engineering Division
	Engineering solution provider
	Engineering construction related to agriculture sector

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Research necessary to enable climate resilient and healthy human settlements
	A concerted body of applied research to better understand climate vulnerabilities specific to Sri Lanka’s settlements and to develop pragmatic recommendations and scaleable adaptation measures needs to be adopted and launched. Such research needs to have a well implemented, defined feedback loop into planning processes and agencies. Strengthening this link is vital, as is the commissioning of specific new research that helps monitor human settlements related trends and conditions. This is essential to improve planning to include climate change considerations.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Climate impacts on water availability and develop scalable adaptation models:
	The body of research on climate change impacts on water availability for Sri Lanka’s growing settlements is needed--with a clear view towards developing a range of scaleable adaptation measures. Projects that can be deployed at household and community level, as well as at a larger scale are suggested. This type of work is necessary to ensure adequate quality and quantity of water for settlements.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Improve climate resilience in Industry Sector (Manufacturing, Transport and Energy)
	Major Investments are stipulated for coming years in the sectors of transport, power, housing, tourism and shipping industries, etc. A major transformation of the country in both physical and economic terms is widely anticipated as a result of these investments; While theses major investments are being rolled out, adequate consideration of potential climate change induced risks is critical to ensure that our investments and economic growth are sustainable over the long term. Some investments and sectors may be substantially vulnerable to climate change;  Sri Lanka’s tourism industry is underpinned by its natural resources, including beaches and biodiversity, which could be negatively impacted by climate change impacts such as temperature rise, sea level rise and increased natural hazards; An integrated approach is needed to improve the climate resilience of key economic drivers involving tourism, transport, commercial agriculture and several other sectors to minimize risks to Sri Lanka’s development trajectory; Identify, quantify and value of the industrial impact on critical natural resources (Eg. Water, Land etc.).

2. Investigation into increase of natural resource use efficiency of industrial sector. (Reducing Carbon and water footprint).

3. Development of mechanisms/ technologies (cleaner production technologies) to reduce the pollution impacts/emissions of industrial sector on natural resources specially on water resources while integrating indigenous, traditional, innovative technologies)

4. Investigate avenues of carbon trading by Hotel and Manufacturing industry, Transport and Energy

5. Identify the existing inefficiencies in the current transport modes (passenger and freight).

6. Performing cost benefit analysis for the different non-conventional energy options (wind, solar.) with emphasis on equity and environmental considerations


A4 – Community Facilities and Services

	ADMIN_L1
	ADMIN_L2
	ADMIN_L3
	MAJOR_FUNCTION
	GEOSPATIAL ACTIVITY

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Climate Change Secretariat
	Responding all climate change issues
	Address climate change issues at the national level development process,undertake climate change responses including development of relevant policies and programs,identifying priorities and developing mechanisms to implement national policies on Climate Change, undertaking climate change related research and distribution of research results to trigger policy reforms and actions, monitor impacts of national responses to Climate Change, Designated National Authority (DNA) for the approval of CDM projects

	My Megapolis &WD
	SLLRDC
	Special Projects Division
	Special projectwork
	World Bank funded Metro Colombo Urban Development Project

	Ministry of Agriculture
	Department of Agrarian Development
	Development and Progress Control Division.
	Environmental Technical Assessment
	Organizing field visits and supply reports in regard to Environmental Technical Assessments which are produced by external government institutes; Repairing minor irrigations and development of  cultivation path (attachment u & 2) on the project of CAREP;Cultivation of Abandoned Paddy Lands; Building Rehabilitation (Agrarian Services Centres); Construction of Fertilizer Stores;  Rehabilitation of Minor Irrigation Systems

	My Megapolis &WD
	Urban Development Authority
	Urban Regeneration Project Division
	Redevelopment of informal housing areas
	Eliminate shanties, slums and other dilapidated housing from the city of Colombo by resettlement of the families presently living under unhygienic and poor environmental conditions in such housing in new housing schemes of internationally recognized standards and in doing so to make the City of Colombo the most attractive city in South Asia

	My of Disaster Management
	Disaster Management Centre
	Emergency Operation Centre
	Emergency Operation 
	Preparation of National Disaster Management Plan and National Emergency Operation Plan;  Preparation of disaster preparedness and response plans at provincial, district, local authority, divisional and GN Level; Coordinate and assist health authorities on preparation of preparedness plans for emergency response for hospitals; Ministry of Education for implementing the School Disaster Safety Programme; Strengthening Local Authorities for emergency response; -Development of response plans for different hazards; Identification of vulnerable communities for different hazards and implement preparedness activities to ensure the safety of people during disasters; -Preparation of hazard map for the village showing safe locations, safe routes, etc

	My Local Government & Provincial Councils
	Sri Lanka Institute of Local Governance
	Research Division
	Conducting research and surveys among local authorities
	Supporting Local Authorities & Provincial Councils by conducting Research & Surveys and dissemination of results and necessary Information for policy makers to strengthen the Local Government Sector; To undertake and promote Research Studies of Local Authorities and Provincial Councils to improve and develop their capacities; Dissemination of Research findings among relevant Policy Makers & Implementing Agencies;Link with National as well as International Research Bodies in the area of Governance: To unearth areas of Importance for new Research initiatives. Maintain a Data Base of Provincial Councils & Local Authorities; Documentation of Research outputs.Documentation of Research outputs.

	My Local Government & Provincial Councils
	Sri Lanka Institute of Local Governance
	Engineering Division
	Provide better local services
	Expected to provide better rural road network, buildings for essential services, effective water supply schemes and that environment friendly solid waste management system for the general public; Capacity development & knowledge enhancement for provincial engineers on contract administration, procurement, finance regulations; Introduction of community base of approach for rural road construction and rural water supply.

	Lanka Hydrulic Institute
	Lanka Hydrulic Institute
	Engineering Design & Consultancy Services
	Feasibility studies on hydrology
	Technical pre-feasibility & feasibility studies, conceptual designs of coastal, port and other water related engineering projects, and evaluation of environmental effects; Detailed engineering designs of coastal facilities such as commercial harbours / fishery harbours / jetties / quay walls / slipways / sea outfalls etc. The work also includes tender documentation and construction supervision; Financial and Economic Analysis; Project preparation for environmental clearance; Problem solving and advisory services regarding water related environmental hazards;Preparation of Coastal Zone Management Plans inclusive of Institutional Analysis;  Problem Assessment, design and evolution of Management Strategies, Research and Monitoring.

	My of Health
	My of Health 
	 
	Policy formulation, plannig and programming 
	Provide technical advice in policy formulation, planning and programming on promotion of health through Advocacy, Behavior Change Communication, Social Marketing and Community Mobilization; To support various health programmes conducted by the Department of health services and other health related sectors through advocacy, behavior change communication and social mobilization for health actions;  To promote, support and undertake planning, implementing, monitoring and evaluation of health promotion programmes in different settings; To promote health care consciousness among the masses through mass media; To assist and develop IEC / BCC materials required for health promotion and behavior change communication; To develop the capacities of manpower, both within and outside the department of health services in order to act as health promoters and change agents through advocacy, behavior change communication and social mobilization; To educate and empower the public on health issues, to enable them to increase control over and promote individual and community health; To coordinate with health related governmental, non-governmental and -international agencies and organization in promoting health of people; To develop managerial capacities of health and health related sectors to manage health promotive programmes; To monitor and evaluate health promotive programmes and facilitate monitoring and evaluation of them at different; To support and undertake research related to Behavior change of the community and social mobilization

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Research necessary to enable climate resilient and healthy human settlements
	A concerted body of applied research to better understand climate vulnerabilities specific to Sri Lanka’s settlements and to develop pragmatic recommendations and scaleable adaptation measures needs to be adopted and launched. Such research needs to have a well implemented, defined feedback loop into planning processes and agencies. Strengthening this link is vital, as is the commissioning of specific new research that helps monitor human settlements related trends and conditions. This is essential to improve planning to include climate change considerations.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Promoting home gardens as a means to improve climate resilient communities and biodiversity
	The development of home garden/village models to improve connectivity of fragmented natural forest/ecosystems will contribute to reducing the vulnerability of biodiversity. Studies on pollinator community changes with climate change are also important as they may have negative impact on the productivity of agriculture. Studying the changes in migratory patterns, home ranges and behavioral responses of insect pollinators to climate change, will also help to improve the home garden model. Since it is now acknowledged that the spread of IAS is accelerated by climate change, understanding its negative effects on the economy at different levels (home garden, village) could facilitate actions to manage to below economic threshold; Study of the impact of climate change on home garden biodiversity, which underpins human wellbeing

2. Assess and Promote home garden/village farming models to improve connectivity of fragmented natural forest/ecosystems

3. Identify pest species and assess economic damage caused by them under changing climate

4. Study the changes in migratory patterns, home ranges and behavioral responses of insect pollinators related to climate change

5. Identify pest resurgence and assess their economic damages and economic impact by them under changing climate.

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Planning and implementation of Tourism development programmes, projects etc 
	Fundamental sensitive factors for tourism covering  social aspects including benefits to local communities, cultural aspects including enhancement of protection of cultural heritage , environmental aspects includng enhancement and protection of the natural resources

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Implementation of Tourism Policy
	Identification of locations and areas for expansion of tourism both domestic and international, marketing and development highlighting distinctive religious traditions, cultural and historical attractions, and its natural beauty and diversity, conservation and enhancement, socio cultural compatibility, economic linkages, community involvement, private sector and planned development

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Economic Linkages
	Location of major economic activities including fishing, agriculture, handicrafts, souviniers, light industry, fruit and flowers, supporting local service activities

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Tourism Destinations
	Identification and demarcation of tourist destinations including facilities and amenities, pilgrimages, study areas, recreational, accessibility by land, air and sea, locations for holiday movement, existing and potential tourist markets

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Locations for potential tourism activities
	Identification and mapping of locations potential for torism development activities like areas for beach tourism, isolation tourism, research tourism, homestay tourism, culture tourism, archaeological/historical/ heritage tourism, religious tourism, scenery-ntional parks, forest and wild life reserves, bird watching/ hides/migratory birds breeding grounds, water skiing, snorkeling, wind surfing, kite surfing, nature observing/scenic, locations for hotels and resort development, caming sites, locations for eco-tourism etc


A5 – Transport and Transit

	ADMIN_L1
	ADMIN_L2
	ADMIN_L3
	MAJOR_FUNCTION
	GEOSPATIAL ACTIVITY

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Climate Change Secretariat
	Responding all climate change issues
	Address climate change issues at the national level development process,undertake climate change responses including development of relevant policies and programs,identifying priorities and developing mechanisms to implement national policies on Climate Change, undertaking climate change related research and distribution of research results to trigger policy reforms and actions, monitor impacts of national responses to Climate Change, Designated National Authority (DNA) for the approval of CDM projects

	My Megapolis &WD
	SLLRDC
	Special Projects Division
	Special projectwork
	World Bank funded Metro Colombo Urban Development Project

	My of Disaster Management
	Disaster Management Centre
	Mitigation, Research and Development Division
	Disaster Management and Risk Reduction
	National level disaster mitigations, risk reduction based on structural non-structural activities;  Managing national level IT infrastructure, risk analysis and mapping;  minimizing the hazards and implementation through District and Divisional Secretariats; Assist Mainstreaming Disaster Risk Reduction into Development Process; Coordinate the Development of GIS based Risk Profile for Identified hazards; Capacity Development for Risk Analysis; Setup data sharing strategy and standards; Arrange with Agencies providing satellite data to Program satellites, to acquire data in an emergency situation and provide analyzed data for decision making;Development of Disaster Mitigation Action Plans; Assist to incorporate Disaster Risk Reduction into Land Use Planning Process;  Development of Guidelines for Planning and Construction in Disaster Prone Areas ; Manage DMC Website, IT and communication infrastructure; -Coordinating with relevant organizations to reduce Vulnerability due to animal attacks, (Wild Elephant, crocodiles etc,)

	My of Disaster Management
	Disaster Management Centre
	Emergency Operation Centre
	Emergency Operation 
	Preparation of National Disaster Management Plan and National Emergency Operation Plan;  Preparation of disaster preparedness and response plans at provincial, district, local authority, divisional and GN Level; Coordinate and assist health authorities on preparation of preparedness plans for emergency response for hospitals; Ministry of Education for implementing the School Disaster Safety Programme; Strengthening Local Authorities for emergency response; -Development of response plans for different hazards; Identification of vulnerable communities for different hazards and implement preparedness activities to ensure the safety of people during disasters; -Preparation of hazard map for the village showing safe locations, safe routes, etc

	My of Higher Education & Highways
	Road Development Authority
	Engineering Services Division
	 
	 

	My of Higher Education & Highways
	Road Development Authority
	Highway Designs Division
	 
	 

	My of Higher Education & Highways
	Road Development Authority
	 Research & Development Division
	 
	 

	My of Higher Education & Highways
	Road Development Authority
	Training Division
	 
	 

	My of Higher Education & Highways
	Road Development Authority
	Mechanical Division
	 
	 

	My of Higher Education & Highways
	Road Development Authority
	Land Division
	 
	 

	My of Higher Education & Highways
	Road Development Authority
	Environment & Social Development Division
	 
	 

	My of Higher Education & Highways
	Road Development Authority
	Maintenance Management and Construction Division
	 
	 

	My of Higher Education & Highways
	Road Development Authority
	Environment & Social Development Division
	 
	 

	My of Higher Education & Highways
	Road Development Authority
	Maintenance Management and Construction Division
	 
	 

	My of Higher Education & Highways
	Road Development Authority
	Expressway Operation, Maintenance & Management Division
	 
	 

	My Local Government & Provincial Councils
	Sri Lanka Institute of Local Governance
	Engineering Division
	Provide better local services
	Expected to provide better rural road network, buildings for essential services, effective water supply schemes and that environment friendly solid waste management system for the general public; Capacity development & knowledge enhancement for provincial engineers on contract administration, procurement, finance regulations; Introduction of community base of approach for rural road construction and rural water supply.

	Lanka Hydrulic Institute
	Lanka Hydrulic Institute
	Engineering Design & Consultancy Services
	Feasibility studies on hydrology
	Technical pre-feasibility & feasibility studies, conceptual designs of coastal, port and other water related engineering projects, and evaluation of environmental effects; Detailed engineering designs of coastal facilities such as commercial harbours / fishery harbours / jetties / quay walls / slipways / sea outfalls etc. The work also includes tender documentation and construction supervision; Financial and Economic Analysis; Project preparation for environmental clearance; Problem solving and advisory services regarding water related environmental hazards;Preparation of Coastal Zone Management Plans inclusive of Institutional Analysis;  Problem Assessment, design and evolution of Management Strategies, Research and Monitoring.

	Lanka Hydrulic Institute
	Lanka Hydrulic Institute
	Engineering Design & Consultancy Services
	Coastal modelling
	Coastal Modelling for Coastal and in Harbour Projects  using a range of state-of-the-art, industry standard modelling softwares suitable for the application.                                                • Hydrodynamic studies

• Wave propagation

• Basin resonance

• Wave disturbance

• Sediment transport

• Coastal evolution

• Waste water (water quality) and heat dispersion modelling

• Dispersal of dredged sediment

• Oil spill modelling

model testing facilities serve customers and projects within port, coastal, hydraulic and offshore engineering.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Land Use Division
	Land Suitability Mapping
	Conduct Soil surveys in various intensities  to prepare land use plans: Board reconnaissance soil surveys carried outin siting irrigation projects to locate the most advantageous sites for such scheme; detailed reconnaissance soil survey (Detailed soil survey –Low intensity) helping to decide the costs of development  affected by land and soil characteristics that determine the method of irrigation to be used, the cost of land preparationand need for special measures like surface drainage; The selection of lands for irrigation and detailed layout planning are carried out using detailed medium intensity or detailed high intensity soil and land classification surveys for settlement planning, detailed land use planning, lay out of research trials; The preparation of land suitability maps for different purposes based on interpretation of soils, climate and other land features not only for agricultural purposes but also non agricultural uses like forestry, engineering uses (roads, buildings, waste disposal, and pipelines), tourism, recreations, wildlife etc; Hazard of salinity and alkalinity  evaluation of irrigation scheme and Predicting and monitoring conditions in various major schemes; Mapping of existing land use to assess land development cost and plan settlement in new schemes and to determine encroachments in existing schemes 

	My of Fisheries & Aquatic Resources Development
	Ceylon Fishery Harbours Corporation
	Harbour Operation Division
	All matters related to operation and maintenance of fishery harbours
	To deliver superior quality fishery harbour related services together with supporting infrastructure to provide all modern facilities to the fishing community, and achieve self sustainability by upgrading the harbours through commercially viable ventures.

	My of Fisheries & Aquatic Resources Development
	Ceylon Fishery Harbours Corporation
	Mechanical Engineering Division
	Mechanical inputs required for harbour operation
	Harbour operation activities

	My of Fisheries & Aquatic Resources Development
	Ceylon Fishery Harbours Corporation
	Civil Engineering Division
	Engineering construction related to fishery harbours
	Engineering construction related to harbour operation

	My of Transport
	My of Transport
	 
	Define policies, programmes and actions for transport sector
	 Formulation of policies, programmers and projects, monitoring and evaluation in regard to the subject of transport and those subjects that come under the Department of Sri Lanka Railways, Sri Lanka Central Transport Board, National Transport Medical Institute, Department of Motor Traffic, NTC, Civil Aviation Authority, AAA Services (Sri Lanka) Ltd; Take necessary measures to ensure efficient operation of integrated passenger and freight rail transport services by adoption of new technology, development of railway infrastructure, and provision of railway services; Provision of passenger ferry services , safe and reliable passenger transport service;  Introduction of an environmental friendly transport system;Regulation of private passenger transport services; Acquisition of land relating to construction of new railways, and development of infrastructure facilities;Registration and licensing of motor vehicles;  Issuance of driving licences;

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area6: Mitigation and Environmental sustainability
	Includes Energy, Transport, Industry, Land use and land use change, and agriculture, focusing on carbon and non-carbon benefits; Develop and/or assess the sustainability and economic feasibility of novel approaches to improve climate resilience in the industry, energy and transport sectors

; Develop and introduce techniques/technologies -renewable energy resources to minimize greenhouse gas emission in industry, energy, waste management and transport sectors

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Research necessary to enable climate resilient and healthy human settlements
	A concerted body of applied research to better understand climate vulnerabilities specific to Sri Lanka’s settlements and to develop pragmatic recommendations and scaleable adaptation measures needs to be adopted and launched. Such research needs to have a well implemented, defined feedback loop into planning processes and agencies. Strengthening this link is vital, as is the commissioning of specific new research that helps monitor human settlements related trends and conditions. This is essential to improve planning to include climate change considerations.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Improve climate resilience in Industry Sector (Manufacturing, Transport and Energy)
	Major Investments are stipulated for coming years in the sectors of transport, power, housing, tourism and shipping industries, etc. A major transformation of the country in both physical and economic terms is widely anticipated as a result of these investments; While theses major investments are being rolled out, adequate consideration of potential climate change induced risks is critical to ensure that our investments and economic growth are sustainable over the long term. Some investments and sectors may be substantially vulnerable to climate change;  Sri Lanka’s tourism industry is underpinned by its natural resources, including beaches and biodiversity, which could be negatively impacted by climate change impacts such as temperature rise, sea level rise and increased natural hazards; An integrated approach is needed to improve the climate resilience of key economic drivers involving tourism, transport, commercial agriculture and several other sectors to minimize risks to Sri Lanka’s development trajectory; Identify, quantify and value of the industrial impact on critical natural resources (Eg. Water, Land etc.).

2. Investigation into increase of natural resource use efficiency of industrial sector. (Reducing Carbon and water footprint).

3. Development of mechanisms/ technologies (cleaner production technologies) to reduce the pollution impacts/emissions of industrial sector on natural resources specially on water resources while integrating indigenous, traditional, innovative technologies)

4. Investigate avenues of carbon trading by Hotel and Manufacturing industry, Transport and Energy

5. Identify the existing inefficiencies in the current transport modes (passenger and freight).

6. Performing cost benefit analysis for the different non-conventional energy options (wind, solar.) with emphasis on equity and environmental considerations


A6 – Public Safety and Security

	ADMIN_L1
	ADMIN_L2
	ADMIN_L3
	MAJOR_FUNCTION
	GEOSPATIAL ACTIVITY

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Climate Change Secretariat
	Responding all climate change issues
	Address climate change issues at the national level development process,undertake climate change responses including development of relevant policies and programs,identifying priorities and developing mechanisms to implement national policies on Climate Change, undertaking climate change related research and distribution of research results to trigger policy reforms and actions, monitor impacts of national responses to Climate Change, Designated National Authority (DNA) for the approval of CDM projects

	My of MD & E
	Coast Conservation Department
	Coastal Research & Design Division
	Research on coastal monitoring, designs, investigations and analysis of coastal disasters
	Coastal monitoring, research, investigation and design, identification and monitoring of social, economical, and environmental issues and trends, Shoreline investigations with analysis of hydrodynamics and geomorphology for formulation of shoreline stabilization and development, Analysis of coastal disasters, coastal risks  and developed preparedness, adaptation and mitigation measures, Maintaine Coastal Information System with spatially and temporally distributed coastal data and information and shared among public and private for better decision making.

	My of Disaster Management
	Disaster Management Centre
	Mitigation, Research and Development Division
	Disaster Management and Risk Reduction
	National level disaster mitigations, risk reduction based on structural non-structural activities;  Managing national level IT infrastructure, risk analysis and mapping;  minimizing the hazards and implementation through District and Divisional Secretariats; Assist Mainstreaming Disaster Risk Reduction into Development Process; Coordinate the Development of GIS based Risk Profile for Identified hazards; Capacity Development for Risk Analysis; Setup data sharing strategy and standards; Arrange with Agencies providing satellite data to Program satellites, to acquire data in an emergency situation and provide analyzed data for decision making;Development of Disaster Mitigation Action Plans; Assist to incorporate Disaster Risk Reduction into Land Use Planning Process;  Development of Guidelines for Planning and Construction in Disaster Prone Areas ; Manage DMC Website, IT and communication infrastructure; -Coordinating with relevant organizations to reduce Vulnerability due to animal attacks, (Wild Elephant, crocodiles etc,)

	My of Disaster Management
	Disaster Management Centre
	Emergency Operation Centre
	Emergency Operation 
	Preparation of National Disaster Management Plan and National Emergency Operation Plan;  Preparation of disaster preparedness and response plans at provincial, district, local authority, divisional and GN Level; Coordinate and assist health authorities on preparation of preparedness plans for emergency response for hospitals; Ministry of Education for implementing the School Disaster Safety Programme; Strengthening Local Authorities for emergency response; -Development of response plans for different hazards; Identification of vulnerable communities for different hazards and implement preparedness activities to ensure the safety of people during disasters; -Preparation of hazard map for the village showing safe locations, safe routes, etc

	My of Disaster Management
	Disaster Management Centre
	Multi Hazard Early Warning Dissemination Division
	Dissemination of early warnings
	Coordinating early warning,its dissemination and for ensuring last mile dissemination of same; -Coordination of natural and man-made hazards, inform the responsible officers to the sub-national levels and communities;-Maintaining and operating Early Warning Towers and other early warning dissemination equipment;-Dissemination of Early Warning Messages and ensure the receipt at remote vulnerable villagers;

	Lanka Hydrulic Institute
	Lanka Hydrulic Institute
	Engineering Design & Consultancy Services
	Water Resources & River Flow
	Comprehensive software systems available for modelling flows and flow dependant processes in a river network and its associated floodplains; The Modelling capabilities of LHI include:Hydrological modelling, Hydrodynamic modelling,River Hydraulics,Flood Prediction,Advection Dispersion Modelling,  Sediment Transport study, Water Quality etc.

	Lanka Hydrulic Institute
	Lanka Hydrulic Institute
	Engineering Design & Consultancy Services
	Urban Water Drainage
	Modelling Urban drainage and Storm drainage systems;  Storm water drainage,Sewerage systems, Sea outfall modelling etc

	Lanka Hydrulic Institute
	Lanka Hydrulic Institute
	Engineering Design & Consultancy Services
	Bathymetric Surveys
	Sea bottom terrain  information required in harbour rehabilitations, basin and access channel dredging, and the design of coastal structures such as breakwaters/ quays/ outfalls etc. Furthermore, accurate bathymetry data is the key for numerical modelling activities. Many clients seek LHI’s expert service in the hydrographic (Bathymetric) surveys for its unblemished reputation in conducting the surveys for accurate and fast production of bathymetric ; LHI also undertake river cross section and longitudinal surveys, and even profiling of reservoirs; Echo sounder coupled with Global Positioning System (GPS) and a state-of-the- art Navigational software mounted on a robust survey vessel .

	My of Irrigation and Water Resources Management
	Irrigation Department
	Hydrology Division
	Maintaining hydro-meteorological information system of the country.
	Management of island wide hydro-meteorological observation network; Management of hydro-meteorological database and information system; Validation of hydrological and hydrodynamic models including collection of field data and issuing flood forecasts ;  Flood mapping including collection of required data and information related to major floods; 

	My of Irrigation and Water Resources Management
	Irrigation Department
	Zones (North, Central, Southern, Uva & South East, North East Zone)
	Water resouces development
	Promoting new, restoration or rehabilitation water resources development projects; Preparation of PIR, initiating full investigation surveys, initiating engineering material surveys and preparation of firm proposals, design and construction drawings of Minor Irrigation schemes; Execution of pre feasibility study and preparation of pre feasibility report for Major Irrigation schemes; Execution of operation studies and flood studies, framing firm proposals, designing and preparation of construction drawings for Major Irrigation schemes; Initiating EIA/IEE studies with the assistance of Environmental studies branch for Major and Irrigation schemes.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Mechanical Division
	Emergency attendance of mechanical works
	Coordinating all mechanical works and directing other two mechanical directors to get optimum quality on mechanical works; Handling emergency and disaster situations in irrigation schemes ; distribution of allocation of machineries within the district/province;

	My of Irrigation and Water Resources Management
	Irrigation Department
	Hydraulic Research Laboratory 
	Hydraulic of surface flow analysis
	Develop criteria for design and analysis of safe, economical structures and channels for the conveyance, storage, disposal, and measurement of runoff water;Develop basic knowledge of the hydraulics of surface water flows for use in planning measures needed for environmentally appropriate control of runoff water and/or assessing the safety and efficiency of existing measures;Determine the ability of vegetation, riprap, and/or various stilling basins to protect hydraulic structures and channels from erosion.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Asset Management & Dam Safety Unit
	Dam safety assurance 
	Ensuring safety of dams by monitoring evaluation and coordinating for regular inspections of dams and readiness to face North East Monsoon; Evolving guidelines to streamline dam safety practices; Developing and updating of standing orders for dam operations for safety of dams and flood control; Compilation of technical data and historical events of dams;Coordination with specialized divisions, outside service organizations and professional bodies  to carry out inspections, investigations and implementation of remedial measures for safety requirements of dams.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Disaster Management Unit
	Forcasting of disaster related to irrigation sector
	Coordinate with Disaster management centre and other outside  organizations;  Forecasting of disasters related to Irrigation sector; Management of disasters related to Irrigation sector  Evaluation of post disaster losses

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Biosafety Unit
	Biosafety protocol
	Implementation of Biosafety Protocol Biosafety policy and the national biosafety framework in Sri Lanka; Operate National Biosafety Clearing House in Sri Lanka.

	My of Power & Energy
	Ceylon Electricity Board
	Generation Division
	Operation and maintenance of the thermal and the hydro power plants and the wind power plant owned by the CEB; five Generation Complexes; 
	Rehabilitation of power plants which are of poor reliability on conditions of the power plants and take corrective action to extend their operational lives;  Dam Safety, Environment and Civil Structures Maintenance Branch is responsible for the maintenance and continuous monitoring of reservoirs, power station tunnels and other related structures that facilitate the generation of electricity; Continuously monitoring the environmental emissions of the thermal power stationsand ensures that they comply  with National Standards. Energy Sales Branch of the Generation Division is responsible for determining Capacity and Energy costs for CEB; furnish monthly Transaction Notes to the Transmission Division for recovering its dues for delivering of electricity to the Transmission Division; The Generation Projects Branch in the Generation Division is responsible for the planning,  implementation and management of plant rehabilitation projects coming under the purview of the Generation Division and handles the purchases of all foreign goods and services;

	My of MD & E
	Metereology Department
	 
	Weather warnings
	Issuing of severe weather warnings, cyclone warnings, Tsunami warnings; Public weather forcasts; city forecasts, Ten day forecast, seasonal forecasts; Probabilistic rainfall forecasts; Mean annual rainfall, mean annual temperature, 

	My of MD & E
	Metereology Department
	Centre for Climate Change Studies
	Research on climate change
	Research into Climate Change, Monitoring of Climate Change and Creating Awareness on Climate Change Related Issues; Information gathering and dissemination; Execution of Models of Climate Change; Documentation services; Establishing links with relevant International Agencies andEstablishing links with relevant International Agencies Assisting in consultation on climate change.

	My of Disaster Management
	National Building Research Organization
	Human Settlement Division
	Planning of low income settlements
	Professional capabilities in planning low-income housing settlements, cost effective housing design and construction technologies, urban solid waste management, disaster risk reduction in local governance, settlement planning and building guidelines for disaster prone areas, multi hazard mapping technologies, community mobilization, climate change studies etc.

	My of Disaster Management
	National Building Research Organization
	Landslide Research & Risk Management Division (LRRMD) 
	Land slide disaster analysis
	Conduct studies in landslides and related geohazards in the hilly areas of our country and establishes short-term and long-term mechanisms for landslide disaster management in Sri Lanka. The division is supported by the experts in the fields of geology, geotechnical engineering, geography and computer science. Generation of landslide hazard zonation maps, issuance of landslide clearance for any construction and development which take place in the u0 landslide prone districts, issuance of landslide early warning, and mitigation of selected landslides can be highlighted among the many services offered by LRRMD.

	My of Disaster Management
	National Building Research Organization
	Issuing Landslide Clearance for Construction in Landslide Prone Areas
	Issuing clearance certificates
	The objectives is to minimize the landslide disaster risk and to increase the safety of life and property from future slope instabilities by evaluating the existing landslide susceptibility of the land selected for the intended construction based on the existing geological, geotechnical and hydrological characteristics of the terrain enclosing the selected site,  possible changes in slope stability due to the required ground preparations and slope modifications for planned construction, possible changes in slope stability due to the impact of planned construction on the hydrological characteristics of the terrain and ecommending planned construction, with necessary conditions, when the potential to landslides/slope failures are minimal; studying the terrain in detail when there is a potential to landslides/slope failures, and if mitigation is viable,  then recommending introduction of remedial measures for the intended construction to minimize the susceptibility for any anticipated landslide/slope failure and discouraging construction where there is a susceptibility to landslides/slope failures for which remedial measures are not feasible.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Agriculure Early Warning System
	Early warning systems for agriculture stakeholders against disasters and hazards alert and response system, integration with disaster management

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Policy guidelines and support to agri insurance providing companies
	Guidelines to enable micro-insurance, field database, disaster and compensation.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area 3: Minimize Climate Change Impacts on Food Security
	Includes agriculture (crops, livestock and fisheries) and human nutrition; Future climate scenarios including possible extreme events with Representative Concentration Pathway (RCP) approach and seasonal and long range forecasting; Sector-wise hazard, vulnerability and risk assessment with possible risk minimizing strategies; Impact assessment of climate change on National Development Plans includingNational Physical Plan 2030

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area 4:Safeguard Natural Resources and Biodiversity from Climate Change Impacts
	includes landand water resources managementandecosystem conservationfocusing on environmentally-friendly initiatives; Assessment of food security in Sri Lanka under a changing and variable climate: An approach by analyzing future Climate scenarios and by bio-physical, socio-economic and GCM models; Develop varieties/breeds through advanced technologies that are tolerant/resistant to biotic and abiotic stresses arising from climate changes

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area 5: Future Climate, Natural Disasters and Risk Reduction
	Includes novel approaches for short, medium and long range weather and climate forecasting, climate projections, hazard and risk assessment and early warning.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Research necessary to enable climate resilient and healthy human settlements
	A concerted body of applied research to better understand climate vulnerabilities specific to Sri Lanka’s settlements and to develop pragmatic recommendations and scaleable adaptation measures needs to be adopted and launched. Such research needs to have a well implemented, defined feedback loop into planning processes and agencies. Strengthening this link is vital, as is the commissioning of specific new research that helps monitor human settlements related trends and conditions. This is essential to improve planning to include climate change considerations.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Climate change impacts/adaptive measures for agriculture, livestock and fisheries sectors:
	The impacts of climate change on agriculture are yet not fully understood, especially in fisheries and livestock sectors. This knowledge is vital for us to adapt to climate change. It will facilitate the identification of adaptive measures suitable to scale up. Negative aspects on species as well as potential opportunities that climate change may provide should be explored. Impacts on pests, diseases, and IAS need to be better understood and managed. Traditional practices and community level adaptation interventions should also be explored. This will contribute towards ensuring the ability to meet food production and nutrition demand.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Climate change impacts on long term food security and on the potential adaptive measures:
	Impacts of climate change on long term food security should be studied along with how identified agricultural value chains are affected. This should study the impacts on all activities and processes developed to address that lead to a product or service that reaches the various final consumers. Dimensions on impacts on the components in the products pathway to reach the final consumer value chain structure, economic relationships between players in the chain, anticipated changes in the structure, the key threats to the entire value chain, should be well understood in order to determine adaptation interventions necessary. This research would help fill the gaps to help mitigate food security related socio economic impacts.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Pilot test and scale up sub-sector specific adaptation measures:
	Climate change adaptive measures in the plantations sector need to be developed where vulnerabilities are significant, pilot tested, and findings made available to industry groups.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Potential climate change impacts/adaptive measures for key industries:
	The current limited body of research on climate change impacts on Sri Lanka’s key industries needs to be expanded to identify and address risks, and exploit potential opportunities as well. This will help identify necessary new knowledge to help key industries cope with climate change impacts.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Valuation and socio-economic assessment of climate change impacts in key sectors (agriculture, water, health, energy, transport)
	Review and identify existing economic strategies and plans across sectors that may be vulnerable to climate change impacts;  Identify, review and analyze the key national and sector-specific policies and strategies, to identify how climate change issues have been, or could be addressed; Valuation of sector-specific financial and socioeconomic impact of climate change on critical sectors; Perform cost benefit analysis on adaptation interventions

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Vulnerability and risk assessment of key economic sectors including scenario analysis on Drougts
	To identify the vulnerability of drought prone areas for water scarcity in order to develop adaptation strategies for farmers. For example areas such as Anuradhapura, for inadequate rainfall for paddy and other field crops cultivation; u. Identify the water balance components for the selected catchment areas to assess the available water for irrigation; 2. Identify the possible risk assessment methods to recommend remedial measures; 3. Perform cost benefit analysis on adaptation interventions.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Assessment of food security in Sri Lanka under a changing climate: An approach using bio-physical, socio-economic and GCM models
	The demand for food will continue to grow placing an additional strain on sustainable food production systems of the country. Climate change adds a further challenge as changes in extreme weather events and inter-annual variability. The mean climate parameters will negatively affect the production and productivity of crops and animals, and agro-ecosystem resilience, thereby decreasing the capacity to feed the county’s ever increasing population. Climate predictions and analyses of past and current trends indicate that small-scale farming households will be exposed to increased climate risks and will become more vulnerable to these risks, unless drastic measures are implemented to increase their capacity to adapt to climate change; The project is in line with National Development Policy of the ministry of Policy Planning and Economic Development, National Climate Change Policy, Adaptation – food production, food security, Mitigation – Agriculture and Livestock, National livestock development policy, 2007, national fisheries and aquatic resources development policy, 2006 (Eradication of hardcore poverty and Malnutrition), Haritha Lanka Action Plan (Mission 3 – Climate Change), National Agriculture Policy of 2007 (Policy Statement u – Promoting Agricultural Production), Science, Technology and Innovation Strategy of Sri Lanka 20uu-20u5 (Objectives u.2, 3.u, 4.2, 4.3), and the Millennium Development Goals (Goal u – Eradicate extreme hunger and poverty, and Goal 7 – Ensure environmental sustainability) and National Adaptation Plans. The proposed project involves a team-effort of scientists who are conversant in crop growth modeling under different abiotic and biotic stresses, population growth, economic growth and hydrological changes. The inter-institutional collaboration will help smooth implementation of project activities.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Enabling community level seed banks programs in building climate resilience
	Variability in rainfall patterns and the resulting swings in production are a significant nationwide concern for Sri Lanka's food security and nutrition. Poor subsistence farmers are directly vulnerable, while the supply and price shifts in the value chain also impact the poor and vulnerable country-wide. Adaptation measures are needed to mitigate the impacts of these adverse weather conditions to maintain food production and livelihood security. Maintaining paddy seed stock of varieties with different yield periods has been identified as one way of adapting to these situations. Maintaining seed stacks of other food crops such as maize, pulses, vegetable, etc. are another adaptive measure. However, maintaining adequate seed stocks centrally and distributing efficiently in emergency situations poses logistical challenges. This project, targets the development of community level programmes for quality seed production and storage to be tested on a pilot scale. If successful, this work can be up scaled to a national level.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Future climate scenarios and seasonal climate forecasting
	projections of future changes in climate for the entire world as well as different geographical regions. However, when a small country like Sri Lanka is considered, these predictions cannot be used with sufficient reliability and thus, make important decisions for the country without wide margin of errors. It is mainly due to the fact that weather and climate are not affected only by global parameters but, local bio-physical parameters such as terrain and vegetation. Therefore, it is necessary to downscale those coarse resolution GCMs using appropriate downscaling tools to produce output at a finer resolution; Research and identify suitable Global Circulation Models (GCM) to project the future climate of Sri Lanka and down scale them in order to produce appropriate results at a finer resolution.

2. Test the model skills for temperature, rainfall, wind and if possible, dynamics of the ocean around the island.

3. Develop appropriate medium-term, long-term and seasonal weather/climate prediction methods using dynamical and statistical tools.

4. Build Human Capital and infrastructure capacity on Seasonal Climate Forecasting.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Hazard, vulnerability and risk assessment
	The DMC has prepared hazard maps for coastal hazards, floods, drought, lightning, cyclones and high winds. However vulnerability and risk assessments are yet to be done. One of the main reasons hindering the development of vulnerability is the non-availability of a methodology to undertake the vulnerability and risk assessments. There are global and regional models to carry out these risk assessments, however, considering the limited availability of data suitable methodology needs to be developed which can be applied with available data in Sri Lanka. Moreover, existing methods as well as tools employed in hazard assessments need to be further enhanced; Review the hazard maps developed by DMC with the assistance of technical agencies for all major hazards

2. Update and improve existing methods and tools available for hazard assessments

3. Develop a model for assessing vulnerability of people and infrastructure in hazard prone areas.

4. Conduct a National workshop with technical agencies and academia to agree upon the methodology for assessing the vulnerability of each disaster separately.

5. Collect information on the vulnerable elements from Survey Department, Department of Statistics, etc.

6. Prepare vulnerability maps for coastal hazards, land-slides and floods

7. Propose criteria for assessing disaster risk on coastal hazards, landslides and floods

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Assessing Socio economic benefits of investments on projects for mitigating Disaster Impacts
	Though there are clear methodologies for carrying out Economic Rate of Return for economic development projects no such calculations are undertaken for investments on DRR projects. As per the assessment made by the National Planning Dept. in 20uu it was observed that the damages and losses in several important sectors due to floods have exceeded Rs 77 billion. Failure of large no of dams of village level tanks creating cascade effect on medium scale dams is one the main reason for causing severe floods and damage to infrastructure. A methodology to assess the benefit of investment to ensure the safety of the dams could have been used to justify the investment related to DR measures on small dams. Such an assessment would be useful to economic planners to decide on the priority areas of investment; Undertake loss, damage and risk assessment of disasters on various sectors during last three years

2. Review the economic models used in the region and in the country to assess the economic rate of return on development projects and study the possibility of incorporating socio economic benefit assessment into the methodology used.

3. Develop a methodology to carry out the assessment on disaster risk reduction projects

4. Develop a case study based on ongoing DRR project

5. Train the development planners to undertake social economic benefit analysis for new development projects on DRR

6. Develop hazard and vulnerability maps for DRR

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Collection of data available in all sectors and gap identification; Standardizing, processing to a useable format and archiving
	Even though data are available with government institutions, private establishment and individuals, most of them are not available for public for use and research purpose. There will be gaps in these data and certainly some of these data will not be compatible. As it is necessary for future research work, these will have to be collected, gaps identified, standardize and presented in a suitable format. Further there will be new and specific data that will be necessary for climate change and natural disaster sector and these need to be identified and arrangements have to be made to collect these. To develop a methodology to collect data in each sector such as Meteorology, energy, agriculture, water, health, natural disasters and gaps identified

2. To develop a methodology to standardize data available to come up with a easy to use format

3. To identify an authority or a place to archive data in order for researcher and others to access these without hindrance


A7 – Public Health and Welfare

	ADMIN_L1
	ADMIN_L2
	ADMIN_L3
	MAJOR_FUNCTION
	GEOSPATIAL ACTIVITY

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Environment Pollution & Chemical Management Division
	Environmental management
	Air Resources Management, Air Resource Management, Environmental Quality Management, Define Policy on air quality, implementation of Vehicle Emission Testing (VET) program, fuel quality improvements, Policy formulation of water quality management and waste management, pilot projects on sustainable energy,environmental quality management

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Policies Planning & Monitoring Division
	Facilitates the Implementation of National Environmental Policy
	 

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Sustainable Environment Division
	Startegic planning for protection of environment
	Assisting stakeholders to ensure the sustainable environment in the cities and villages,strategic plans for protection of the environment and environmental quality improvement and undertaking pilot programmes,promotion of Green Economy in National Development, environmental valuation and Green Accounting, develop sub-sectoral Cleaner Production Policies,Implementation of Sustainable Water Management Initiatives

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Climate Change Secretariat
	Responding all climate change issues
	Address climate change issues at the national level development process,undertake climate change responses including development of relevant policies and programs,identifying priorities and developing mechanisms to implement national policies on Climate Change, undertaking climate change related research and distribution of research results to trigger policy reforms and actions, monitor impacts of national responses to Climate Change, Designated National Authority (DNA) for the approval of CDM projects

	My of Fisheries & Aquatic Resources Development
	NARA
	Environmental Studies Division
	Environmental studies and research
	Assessment of agricultural input to the water quality of inland ,Marine  and coastal waters; Accumulation of heavy metals in aquatic fauna and flora, pesticides and agrochemical accumulation in water as well as fish and effects of industrial activities on water quality; Contributes to  chemical and microbiological analysis of drinking water, wastewater, sewage water, processing water and industrial effluents; Environmental Protection Licensing procedure with Central Environmental Authority;Toxicological studies; Aquatic Bio diversity; River basin Management; Wetland Ecology;  Investigation of fish kill incidents in aquatic water bodies in Sri Lanka; Marine litter pollution

	My MD & Environment
	Central Environment Authority
	Environmental Pollution Control Division-Environmental Pollution Control Unit
	Environmental pollution control
	Implementation of Environmental Protection  Licence Scheme; Environmental recommendation for siting of new industries- site clearance; environmental pollution control; resolving public complaints

	My MD & Environment
	Central Environment Authority
	Environmental Pollution Control Division-Waste Management Unit
	Waste management
	Deals with the regulatory aspects in relation to the Hazardous Waste Management (Scheduled Waste Management), Solid Waste Management and Chemical Management under the provisions of the National Environmental Act and the other related regulations

	My of City Planning & Water Supply
	Water Resources Board
	Laboratory
	Chemical analysis of water
	Chemical Analyses in terms of :appearance, temperature, turbidity in NTU, pH, electrical conductivity, total hardness, total alkalinity, total dissolved solid, sodium, potassium, calcium, magnesium, total iron, fluoride, sulphate, chloride, salinity and nitrate;Microbiological Analyses in terms of total number of coliform present, analysis of number of E.coli present;Heavy Metals  Analyses in respect of  antimony, aluminium, arsenic, cadmium, chromium, copper, lead, manganese, mercury, nickel, selenium, silver, tin, zinc etc.

	Lanka Hydrulic Institute
	Lanka Hydrulic Institute
	Engineering Design & Consultancy Services
	Urban Water Drainage
	Modelling Urban drainage and Storm drainage systems;  Storm water drainage,Sewerage systems, Sea outfall modelling etc

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Biosafety Unit
	Biosafety protocol
	Implementation of Biosafety Protocol Biosafety policy and the national biosafety framework in Sri Lanka; Operate National Biosafety Clearing House in Sri Lanka.

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio data Processing Unit
	Developing / Updating of Databases on Biodiversity related Components
	Need data on Pollution & Waste Disposal made from liquid. solid waste,  agrochemicals; level of impact causing degradation of river, sub-surface and coastal water quality; fertilizers, pesticides and herbicides use for high crop yields washed off fields and transported in waterways, contaminating aquifers and reservoirs provide freshwater, and affecting the biology of sensitive riverine and coastal ecosystems; Over exploitation and unsustainable use Overexploitation of resources, by over-fishing, over-hunting, overgrazing and over-harvesting causing biodiversity loss in ecosystems; Affects of Natural Disasters  such as cyclones, storm surges, volcanic eruptions, earthquakes, forest fires, landslides, extended droughts and extensive floods and aftermath causes to  wildlife mortality due to disappearance of food, failure to breed; Climate Change & Vulnerability impacts on sea-level and sea-surface temperature causing  salinity, and  freshwater supply and loss of agricultural land, coral bleaching  affecting lives on reefs causing food insecurity in marine ecosystems,Spread of Invasive alien species threats to biodiversity and cause serious ecological and economic damage and high social costs.

Tourism when development is uncontrolled, it can be a major cause of ecosystem degradation and destruction through i) destruction of habitats for the development of infrastructure; ii) transportation facilitating the introduction of invasive alien species; iii) degradation of habitats from an increased quantity of waste generated; iv) damage of habitats as a result of recreational activities

	My of Power & Energy
	Ceylon Electricity Board
	Generation Division
	Operation and maintenance of the thermal and the hydro power plants and the wind power plant owned by the CEB; five Generation Complexes; 
	Rehabilitation of power plants which are of poor reliability on conditions of the power plants and take corrective action to extend their operational lives;  Dam Safety, Environment and Civil Structures Maintenance Branch is responsible for the maintenance and continuous monitoring of reservoirs, power station tunnels and other related structures that facilitate the generation of electricity; Continuously monitoring the environmental emissions of the thermal power stationsand ensures that they comply  with National Standards. Energy Sales Branch of the Generation Division is responsible for determining Capacity and Energy costs for CEB; furnish monthly Transaction Notes to the Transmission Division for recovering its dues for delivering of electricity to the Transmission Division; The Generation Projects Branch in the Generation Division is responsible for the planning,  implementation and management of plant rehabilitation projects coming under the purview of the Generation Division and handles the purchases of all foreign goods and services;

	My of Fisheries & Aquatic Resources Development
	Marine Pollution Prevention Authority
	 
	Provision of pollution free marine environment
	To effectively safeguard and preserve the territorial waters of Sri Lanka or any other maritime zone  declared under the maritime zones law or which may be declared at a future date under such law from any pollution arising out of any ship based or shore based maritime related activity: Addressing all the issues connected with Oil Spill Events,
• Chemical spills
• Ship Accidents; Providing services of in receiving shipboard waste reception of oily waste, garbage and sewage; issuing of bunkering license and marine environment protection licence;

	Ministry of Agriculture
	Natural Resources Management Centre
	 Environmental health / protection:
	Environmental health analysis
	Minimize adverse impacts of agricultural activities on land resources; Monitoring and assessment of soil and water quality deterioration in agricultural ecosystems and identifying contributory factors for mitigation; Monitoring qualitative aspects of water resources and providing required mitigatory measures; Assessing soil fertility status of major crop growing environments to sustain ecosystem health; Research / development / awareness creation on mitigation of soil and water deterioration in agricultural ecosystems

	My of Health
	My of Health 
	 
	Policy formulation, plannig and programming 
	Provide technical advice in policy formulation, planning and programming on promotion of health through Advocacy, Behavior Change Communication, Social Marketing and Community Mobilization; To support various health programmes conducted by the Department of health services and other health related sectors through advocacy, behavior change communication and social mobilization for health actions;  To promote, support and undertake planning, implementing, monitoring and evaluation of health promotion programmes in different settings; To promote health care consciousness among the masses through mass media; To assist and develop IEC / BCC materials required for health promotion and behavior change communication; To develop the capacities of manpower, both within and outside the department of health services in order to act as health promoters and change agents through advocacy, behavior change communication and social mobilization; To educate and empower the public on health issues, to enable them to increase control over and promote individual and community health; To coordinate with health related governmental, non-governmental and -international agencies and organization in promoting health of people; To develop managerial capacities of health and health related sectors to manage health promotive programmes; To monitor and evaluate health promotive programmes and facilitate monitoring and evaluation of them at different; To support and undertake research related to Behavior change of the community and social mobilization

	My of Disaster Management
	National Building Research Organization
	Environmental Studies & Services Division 
	Environmental research
	Specialized in various disciplines in the environmental sector, and involves in research, consultancy in the areas of environmental quality monitoring, assessment, planning, and management. strengthened to address the issues related to environmental disaster risk Reduction, mitigation and enhancing the disaster preparedness.

	My of Disaster Management
	National Building Research Organization
	Human Settlement Division
	Planning of low income settlements
	Professional capabilities in planning low-income housing settlements, cost effective housing design and construction technologies, urban solid waste management, disaster risk reduction in local governance, settlement planning and building guidelines for disaster prone areas, multi hazard mapping technologies, community mobilization, climate change studies etc.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Online food quality and safety verification and bio-safety monitoring
	Online monitoring of food quality and bio-safety

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Database of approved chemicals, fertilizers
	Database of approved chemicals, fertilizers

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Traceability of agro-chemical movement through value chain 
	Traceability of agro-chemical movement through value chain.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area 2:Climate change resilience on Settlements, Human Health and infrastructure
	Includes climate proofing of housing, urban development, , public health, drinking water, wetlands, and coastal environments; Controlling water- and vector-borne diseases (covering urban, suburban and rural habitats); Assessment of climate change impacts on forests, non-forest plantationsuch as export agriculture sectors in Sri Lanka and development of adaptation strategies

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area6: Mitigation and Environmental sustainability
	Includes Energy, Transport, Industry, Land use and land use change, and agriculture, focusing on carbon and non-carbon benefits; Develop and/or assess the sustainability and economic feasibility of novel approaches to improve climate resilience in the industry, energy and transport sectors

; Develop and introduce techniques/technologies -renewable energy resources to minimize greenhouse gas emission in industry, energy, waste management and transport sectors

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Health impacts of climate change in the Sri Lankan context:
	A wider body of research into the extent and nature of climate change impacts on Sri Lanka’s health sector needs to be pursued to combat climate change- related health concerns in settlements.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Valuation and socio-economic assessment of climate change impacts in key sectors (agriculture, water, health, energy, transport)
	Review and identify existing economic strategies and plans across sectors that may be vulnerable to climate change impacts;  Identify, review and analyze the key national and sector-specific policies and strategies, to identify how climate change issues have been, or could be addressed; Valuation of sector-specific financial and socioeconomic impact of climate change on critical sectors; Perform cost benefit analysis on adaptation interventions

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Controlling vector borne diseases in urban, suburban and rural habitats
	The prevailing climatic conditions, environmental pollution, rapid urbanization, over-crowding of cities and careless human practices are proving conducive for the rapid breeding of the mosquito vector and the spread of this infection. Dengue transmission simulations have also shown high sensitivity to relative humidity and temperature and therefore are expected to exacerbate with climate change; Set up program for assessment and regular monitoring of vector densities and distribution across the country at a pilot scale.

2. Research the impacts of climate change (temperature increase, humidity variations, rainfall changes) together with interactions of other population dynamics on vector densities and distribution;

3. Refine methodology and design scaleable vector monitoring programme.

4. Develop mathematical models for early predictability of disease incidence.

5. Identify scaleable adaptation and vector control methods

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Safeguard biodiversity from the impacts of climate change and natural disasters through increasing the resilience of coastal biodiversity.
	Main biodiversity issues are habitat fragmentation, degradation of wetlands ( coastal wetlands) and spread of invasive alien species. All these factors can exacerbate the impacts of climate change on biodiversity and ecosystem services. Healthy coastal ecosystems provide many services to humans such food, livelihoods, flood regulation, etc.  anre directly linked to human wellbeing and in supporting Sri Lanka’s food supply, livelihoods of coastal communities and provide a source of recreation. Presently the system degraded due to heavy anthropogenic pressures. To combat climate change impacts such as sea level rise, storm surges, cyclones and recurrent incidences of flooding which threaten human wellbeing, Requires to identify how these ecosystems and biodiversity can be conserved to help safeguard against climate change impacts. Hazard maps are available for Sri Lanka and hazard prone areas have been identified. Therefore, large amount of background work has been completed and need to link these research programmes with existing programmes. Value coastal ecosystems in terms of its function as a disaster shield for climate change induced hazards in selected disaster prone areas.

2. To study the impact of climate change on ecosystem function and services including coastal food chains, which underpin human wellbeing

3. Identify and test effectiveness of possible interventions to improve human wellbeing

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Promoting home gardens as a means to improve climate resilient communities and biodiversity
	The development of home garden/village models to improve connectivity of fragmented natural forest/ecosystems will contribute to reducing the vulnerability of biodiversity. Studies on pollinator community changes with climate change are also important as they may have negative impact on the productivity of agriculture. Studying the changes in migratory patterns, home ranges and behavioral responses of insect pollinators to climate change, will also help to improve the home garden model. Since it is now acknowledged that the spread of IAS is accelerated by climate change, understanding its negative effects on the economy at different levels (home garden, village) could facilitate actions to manage to below economic threshold; Study of the impact of climate change on home garden biodiversity, which underpins human wellbeing

2. Assess and Promote home garden/village farming models to improve connectivity of fragmented natural forest/ecosystems

3. Identify pest species and assess economic damage caused by them under changing climate

4. Study the changes in migratory patterns, home ranges and behavioral responses of insect pollinators related to climate change

5. Identify pest resurgence and assess their economic damages and economic impact by them under changing climate.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Future climate scenarios and seasonal climate forecasting
	projections of future changes in climate for the entire world as well as different geographical regions. However, when a small country like Sri Lanka is considered, these predictions cannot be used with sufficient reliability and thus, make important decisions for the country without wide margin of errors. It is mainly due to the fact that weather and climate are not affected only by global parameters but, local bio-physical parameters such as terrain and vegetation. Therefore, it is necessary to downscale those coarse resolution GCMs using appropriate downscaling tools to produce output at a finer resolution; Research and identify suitable Global Circulation Models (GCM) to project the future climate of Sri Lanka and down scale them in order to produce appropriate results at a finer resolution.

2. Test the model skills for temperature, rainfall, wind and if possible, dynamics of the ocean around the island.

3. Develop appropriate medium-term, long-term and seasonal weather/climate prediction methods using dynamical and statistical tools.

4. Build Human Capital and infrastructure capacity on Seasonal Climate Forecasting.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Collection of data available in all sectors and gap identification; Standardizing, processing to a useable format and archiving
	Even though data are available with government institutions, private establishment and individuals, most of them are not available for public for use and research purpose. There will be gaps in these data and certainly some of these data will not be compatible. As it is necessary for future research work, these will have to be collected, gaps identified, standardize and presented in a suitable format. Further there will be new and specific data that will be necessary for climate change and natural disaster sector and these need to be identified and arrangements have to be made to collect these. To develop a methodology to collect data in each sector such as Meteorology, energy, agriculture, water, health, natural disasters and gaps identified

2. To develop a methodology to standardize data available to come up with a easy to use format

3. To identify an authority or a place to archive data in order for researcher and others to access these without hindrance


A8 – Natural and Cultural Resource Management

	ADMIN_L1
	ADMIN_L2
	ADMIN_L3
	MAJOR_FUNCTION
	GEOSPATIAL ACTIVITY

	Ministry of Land
	Land Use Policy Planning Department
	Development & Planning Division
	Land requirement for different crops
	Land qualities, land characteristics, limiting values of land characteristics are analyzed against each land quality refeernces such as temperature regime, growing period, conditions for ripening, wateravailability, drainage, nutrient availability, salinity, erosion hazard, ease of cultivation

	Ministry of Land
	Land Use Policy Planning Department
	Development & Planning Division
	Land requirement for plantations
	Mean annual temperature, sun shine hours per year, mean annual rainfall, mean humidity in driest month, depth of wter table, soil, texture of top soil, pH top soil, soil salinity at um, 

	Ministry of Land
	Land Use Policy Planning Department
	Development & Planning Division
	Crop Production
	Temperature, air in the soil, water permeability for roots, nutrient supply, freedom from toxins, stable site

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Bio Diversity Division
	Conservation of national biodiversity
	conservation of country's biodiversity, assessment of natural stock and the environment, maintaining sustainable development

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Natural Resources Management Division
	Formulation and implementation of NRM Policies
	Identification, formulation and implementation of natural resources and other related policies, formulation of legal instruments, Collection, storage, retrieval and dissemination of natural resources related data and information, Establish and maintain Database and clearing House Mechanism to disseminate information for natural resources; Collection, storage, retrieval and dissemination of natural resources related data and information,  Conducting EIA in Natural Resources sector, National Action Programme for land degradation and desertification

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Policies Planning & Monitoring Division
	Facilitates the Implementation of National Environmental Policy
	 

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Sustainable Environment Division
	Startegic planning for protection of environment
	Assisting stakeholders to ensure the sustainable environment in the cities and villages,strategic plans for protection of the environment and environmental quality improvement and undertaking pilot programmes,promotion of Green Economy in National Development, environmental valuation and Green Accounting, develop sub-sectoral Cleaner Production Policies,Implementation of Sustainable Water Management Initiatives

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Climate Change Secretariat
	Responding all climate change issues
	Address climate change issues at the national level development process,undertake climate change responses including development of relevant policies and programs,identifying priorities and developing mechanisms to implement national policies on Climate Change, undertaking climate change related research and distribution of research results to trigger policy reforms and actions, monitor impacts of national responses to Climate Change, Designated National Authority (DNA) for the approval of CDM projects

	My Wild Life & Sustainable Development
	Dept of Wild Life Conservation
	Natural Resource Management Division
	Protected Area network Management
	Protected Area Declaration, Protected Area Demarcation, Environmental Impact Assessment, Habitat Management/Invasive Species Management

	My Wild Life & Sustainable Development
	Dept of Wild Life Conservation
	Elephant Conservation Division
	Elephant conservation 
	Elephant Corridor Establishment, Electric Fence Maintenance, Electric Fence Designing

	My Wild Life & Sustainable Development
	Dept of Wild Life Conservation
	Eco Tourism Division
	Eco Tourism development
	Tourism Attractions/ Bungalows

	My Wild Life & Sustainable Development
	Dept of Wild Life Conservation
	Planning and ICT Division
	Generating spatial data related to sector
	Generating and Maintaining Spatial Data, Preparation of Maps internal users and external agencies

	My Mahaweli Development & Environment
	Forest Conservation Department
	Silviculture and Forest Management Division
	Management and development of forest resources, conserve natural forest areas mainly for the purpose of soil, water, and biodiversity conservation
	Mainly responsible for management of natural forests and forest plantations in sustainable manner to ensure provisioning of forest products and services, timber felling activities and recover the stumpage as royalty fee to the government, work with entreprenurs of private reforestation programme, Improving the quality of the industrial forest plantations, Planning, implementation and supervision of all activities related to afforestation, reforestation, and forest restoration

	My Mahaweli Development & Environment
	Forest Conservation Department
	Silviculture and Forest Management Division
	Siliculture Treatments
	Condition of plantation, site details, previous treatments made, silviculture methods, proposed cutting plans, proposed silvicultural treatments, cutting  operation types

	My Mahaweli Development & Environment
	Forest Conservation Department
	Environmental Conservation and Management Division
	Forestry sector environment management
	Address in all conservation issues including the planning and management activities of the forestry sector, monitoring of all the environment management activities including EIA on forestry,Operate the Environment Information Management System database (EIMS), Act as focal point for the World Heritage Convention and Biosphere Programme of the UNESCO

	My Mahaweli Development & Environment
	Forest Conservation Department
	Social Forestry and Forestry Extension Division
	Management  of none-forest resources and scientific management of natural forest
	Establish and manage tree resources in none-forest areas through active participation of local people, Encourage community involvement in scientific management of natural forests

	My Mahaweli Development & Environment
	Forest Conservation Department
	Forest Protection and Law Enforcement Division
	Protection of forest resources
	Provide legal protection to forest resources to ensure the protection and conservation of natural forests, forest plantations and other tree resources in state lands, Administer National Heritage and Wilderness Areas Act and the Forest Ordinance and the enforcement of the forest law 

	My Mahaweli Development & Environment
	Forest Conservation Department
	Research and Education Division
	Research & education of forestry and ecosystem
	Handling of research and educational aspects of forestry sector, Provide technical support to the national forestry development programs through research and development efforts, review and permit research proposals concerning forest ecosystems

	My Mahaweli Development & Environment
	Forest Conservation Department
	Forest Inventory & Geographical Information Systems Division
	Inventorying of forest resources and mapping
	Responsible for inventorying the forest resources and mapping the island wide forest cover, opertes Remote Sensing, GIS and Cartographic processes, - Assessment and monitoring of biomass and carbon stocks in forests, home gardens and other tree resources in the country

	My Megapolis &WD
	SLLRDC
	Lands & Marketing Division
	Acquisition of lands for development
	Acquisition of lands suitable for development, Acquisition of lands required for Flood Control & Environment Improvement, Management of acquired lands. (Retention areas etc.),Disposal of lands as per the guidelines on land alienation

	My Megapolis &WD
	SLLRDC
	Special Projects Division
	Special projectwork
	World Bank funded Metro Colombo Urban Development Project

	My Megapolis &WD
	SLLRDC
	Wetland Management Division
	Define conditions on low lying land filling
	Granting conditions for development of low lying lands, Controlling of unauthorized land filling

	My Megapolis &WD
	SLLRDC
	Consultancy Services Division
	Consultancy
	Drainage Designs, Structural Designs, Feasibility Studies, Preparation of EIA/IEE Reports

	My Megapolis &WD
	SLLRDC
	Construction Division
	Civil engineering construction
	Undertakes all types of heavy and light Civil Engineering construction work, and building construction works for the government and private sector

	My Megapolis &WD
	SLLRDC
	Testing & Engineering Materials Division
	Testing of soil & geo-techncal investigation
	Testing of Soils, Geo Technical Investigations, Sub Soil Investigation, Testing Aggregates, Testing Cement, Testing of Concrete

	My of MD & E
	Coast Conservation Department
	Coastal Research & Design Division
	Research on coastal monitoring, designs, investigations and analysis of coastal disasters
	Coastal monitoring, research, investigation and design, identification and monitoring of social, economical, and environmental issues and trends, Shoreline investigations with analysis of hydrodynamics and geomorphology for formulation of shoreline stabilization and development, Analysis of coastal disasters, coastal risks  and developed preparedness, adaptation and mitigation measures, Maintaine Coastal Information System with spatially and temporally distributed coastal data and information and shared among public and private for better decision making.

	My of MD & E
	Coast Conservation Department
	Coastal Works Division
	Management of shore line and coastal environment
	Shoreline and the Coastal Environment should be managed, dealing carefully with the natural environmental processes, to enhance the Coastal Resources, Development Regulatory System is implemented for assessing the development activities within the coastal zone in the senses of sustainable uses of the resources, and mitigation of the environmental impacts,Formulation and implementation of Special Area Management Plans (SAMP) integration with the other relevant agencies and the community, Introduce solutions for user conflicts, social, cultural, economic, and environmental problems, Create public aware regarding the importance and sensitivity of the coastal environment.

	My of MD & E
	Coast Conservation Department
	Planning Division
	Coastal Zone management planning
	Bio physical features of coastal zones

	My of MD & E
	Coast Conservation Department
	Planning Division
	Regular data collection 
	Scientific investigation on sediment balance, assessment of sediment source, coastal erosion trends, and status, land use and critical habitats affecting from erosion, hydrographic condition, socio economic characteristics of coastal zones, 

	My of MD & E
	Coast Conservation Department
	Planning Division
	Regular data collection on anthropogenic activites
	Affects of human activities on sea coral mining, sand miningfrom beaches, rivers and continuation of dams across and construction of coastal structures

	My of MD & E
	Coast Conservation Department
	Planning Division
	Identification of appropriate segments to expand coatal fringe by reclamation
	Study locations for sea reclamation

	My of MD & E
	Coast Conservation Department
	Planning Division
	Studying of coral reefs
	Demarcation and delineation of actual extent, status & values of coral reef habitats, coral restoration, survey and demarcation of boundarie of lagoons and estuaries, coatal water qualty monitoring lagoons & estuaries

	My of MD & E
	Coast Conservation Department
	Planning Division
	Studying on sea grass beds
	Identification of loction of negative impacts of activities that damage sea grass beds.

	My of MD & E
	Coast Conservation Department
	Planning Division
	Identification of appropriate sites for creation of additional buffers
	New buffer zones

	My of MD & E
	Coast Conservation Department
	Planning Division
	Studying coastal erosion trends and aras, coastal segments liable to high level of erosion
	Coastal erosion areas and time series data with location

	My of MD & E
	Coast Conservation Department
	Planning Division
	Natural process and events contributing coastal erosion
	Natural variation of sand supply from rivers, loss of sand in land due to breaking and wash over of sand bars, off shore and loss during extreme wave and storm surge conditions, loss of sand due to presence of canyons, disposition of sand spits and dunes, loss of coastal vegetation, Tsunami, cyclone and other episodic events, sea level  rise

	My of Fisheries & Aquatic Resources Development
	NARA
	National Institute of Oceanography and Marine Science
	Research on oceanography and marine science
	Study the monsoon circulation and other oceanographic parameters, Evaluate deposits of heavy mineral concentrations, principally Monazite, Ilmenite, Rutile and Zircon, Monitoring sea level changes, Measuring currents, temperatures, waves, tides and salinity and location areas of ocean energy potentials around the country,Investigates on the distribution and transportation of nutrients, trace metals, organic matter and other biological assessment in oceanic and coastal waters

	My of Fisheries & Aquatic Resources Development
	NARA
	Inland Aquatic Resources and Aquaculture Division
	Management of aquatic resources and acquaculture
	 Management in aquaculture development, verification of culture technologies for shrimps, prawns, mollusc, brackish water fish, holothurians and seaweeds, Aquatic plant propagation and tissue culture, breeding of endemic / exotic  ornamental   fish species, Water quality monitoring, Crab fattening and reservoir fisheries management, Development programmes cover environmental assessment

	My of Fisheries & Aquatic Resources Development
	NARA
	 Marine Biological Resources Division
	Marine biological resource study
	Management oriented research projects assessing the fish, crustacean and gastropod resources, Development oriented research projects assessing the viability of offshore and deep-sea fisheries, Conservation of coral reef and threatened marine fauna; Species identification and population studies using molecular methods for conservation and management of marine species

	My of Fisheries & Aquatic Resources Development
	NARA
	Environmental Studies Division
	Environmental studies and research
	Assessment of agricultural input to the water quality of inland ,Marine  and coastal waters; Accumulation of heavy metals in aquatic fauna and flora, pesticides and agrochemical accumulation in water as well as fish and effects of industrial activities on water quality; Contributes to  chemical and microbiological analysis of drinking water, wastewater, sewage water, processing water and industrial effluents; Environmental Protection Licensing procedure with Central Environmental Authority;Toxicological studies; Aquatic Bio diversity; River basin Management; Wetland Ecology;  Investigation of fish kill incidents in aquatic water bodies in Sri Lanka; Marine litter pollution

	My of Fisheries & Aquatic Resources Development
	NARA
	Monitoring and Evaluation Division
	 
	Sea grass bed mapping; Mangrove mapping; Oyster bed mapping; Zonation  for oyster and shrimp

	My MD & Environment
	Central Environment Authority
	Environmental Management & Assessment Division
	Management of natural esources and declaring protected areas
	Management of natural resources, by assisting other relevant agencies involved in management of natural resources; Guiding and co-ordination with the Provincial and District offices of the Authority; Declaring Environmental Protected Areas, issuance of Environmental Recommendations for non-prescribed projects; Formulation of environmental regulations; Environmental Guidelines pertaining to management of natural resources and Natonal Wetlamd Action Plan

	My MD & Environment
	Central Environment Authority
	Environmental Impact Assessment Unit
	Environmetal Impact Assessment
	 Environmental Impact Assessment (EIA) procedure under the National Environmental Act; EIA procedure use as a  major regulatory and planning tool for management and sustainable utilization of natural resource base of Sri Lanka; Implementation of EIA Process and ensuring compilian; Formulation of guidelines for EIA procedure; Introduction and implementation of strategic environmenta assessment.

	My MD & Environment
	Central Environment Authority
	Research & Development Division
	Research and database development on environment
	Prevention/mitigation of environmental degradation and develop criteria for sustainable management of the environment by way of conducting , promoting, facilitating and coordinating research/studies /surveys and dissemination of information; Ensure sustainable management of Environmental Resources of Sri Lanka through application of Geo- information technologies; Identify and prioritize significant environmental issues / problems which leads to the degradation of the quality of the environment of the country; Conduct, promote, facilitate and co-ordinate, surveys, investigations and studies pertaining to the environmental management which are compatible with the mandate of the CEA and dissemination of such information; Development of a research database and research needs relevant to the mandate of the CEA;Development of web base GIS system to increase user interface while sharing of data/ information with Provincial and district offices of the CEA;Comprehensive geospatial environmental resources database of Sri Lanka and analysis required for environmental planning, management, assessment, monitoring & awareness activities and dissemination of such information

	My MD & Environment
	Central Environment Authority
	Environmental Economic Affairs Unit
	National green accounting system development
	Integrate Environmental Economics in to Environmental Management with a view to promote Sustainable Development; Contributing in National Green Accounting Mechanism in Sri Lanka conducted by the Ministry of Environment;

	My MD & Environment
	Central Environment Authority
	National Environmental Information Center (NEIC)
	Environmental information and networking
	National Focal Point for the Dissemination of Environmental information in Sri Lanka; Create and develop collections of environmental information sources which would satisfy the information needs of all categories of information users; Coordinate the collection of environmental information and information sources by networking and through cooperative programs;

	Ministry of Agriculture
	Ministry of Agriculture
	Planning, Monitoring and Evaluation Division
	Action Plans
	Formulation of Action Plans as per the Treasury Provision and those targets are distributed among Departments and Institutions under the Ministry;Obtaining monthly /quarterly progress reports and quarterly review of progress.

	Ministry of Agriculture
	Ministry of Agriculture
	Agriculture Technology Division
	Research on crops, seed and planting materials
	To carry out research on main crops with economic value, improvement and expansion of those crops, implementation of Plant Quarantine Programmes, certification of seed and planting material production together with the Department of Agriculture; Identification of modern technology required for fulfilling targets in agricultural development while facilitation for implementation of suitable agricultural policies and making arrangements to fulfill requirements in disastrous situation occurred in the field of Agriculture; Co-ordination of agricultural technology in all institutions operating; Formulation of policies and programmes applicable to the natural resources  management; Environmental Impact Assessments on various development projects; Regulation, Co-ordination and Supervision of agencies of the Ministry 

	Ministry of Agriculture
	Ministry of Agriculture
	Projects Division
	Coordination and implementation of agriculture related projuects
	Development and submission of project proposals to Donor Agencies and implementation; upply of information on International Trade Agreement relating to international trading; minimization of the post harvest losses of Horticulture crop cultivation;Conducting research on agriculture 

	Ministry of Agriculture
	Ministry of Agriculture
	Agriculture Development Division
	Production and productivity enahncement of agriculturte crops
	Increasing both production and productivity of selected crops to ensure food and nutritious security at national level;  Ensure the availability of local seeds and planting materials; Attract youths to engag in professional agriculture; Transfer from subsistence agriculture to commercial agriculture by enhancing production efficiency and productivity through research and technological advancement facing global commercial society; mprove land use, management and crop cultivation methods in the cultivation of supplementary food crops, vegetable and fruit; • Introduce mechanization, modern technology and value addition in supplementary food crops; Diversification of the production of supplementary food crops, vegetable and fruit

	Ministry of Agriculture
	Ministry of Agriculture
	Statistics Division
	Information compilation on agriculture
	Maintaining and updating of database in the field of agriculture; Forecasting of Agricultural Crop Production; Preparation of agriculture related data on various aspects of agriculture.

	Ministry of Agriculture
	Department of Agriculture
	Socio Economics and Planning Centre(SEPC)
	Socio economic policy analysis and research
	Socio economic research and policy analysis are focused on adoption of farm mechanization, resource utilization, international trade, technology dissemination, food security and food consumption patterns; Streamline various research and development programs  and guiding policy makers in developing strategies for solving problems concerning food shortage; Investigated main socio economic problems, policy aspects and resource utilization in the food crops sector

	Ministry of Agriculture
	Department of Agriculture
	Progress Monitoring & Evaluation Unit
	Compilation of agriculture data for policy decisions
	Make available adequate and reliable data and information  for making appropriate and timely decision to control the efficiency and effectiveness of programmes and projects.

	Ministry of Agriculture
	Department of Agrarian Development
	Engineering Division
	Engineering work related to field
	To prepare estimates, technical reports with respect to the construction work of minor irrigation work, Agrarian Services Centers, District Offices and other buildings in the Department, and produce it to the tender board & subsequent analyze.

	Ministry of Agriculture
	Department of Agrarian Development
	Development and Progress Control Division.
	Environmental Technical Assessment
	Organizing field visits and supply reports in regard to Environmental Technical Assessments which are produced by external government institutes; Repairing minor irrigations and development of  cultivation path (attachment u & 2) on the project of CAREP;Cultivation of Abandoned Paddy Lands; Building Rehabilitation (Agrarian Services Centres); Construction of Fertilizer Stores;  Rehabilitation of Minor Irrigation Systems

	Ministry of Agriculture
	Department of Agrarian Development
	Institutional Development Division
	addressing the economic and social background of farmers
	Strengthening the economical and social background of the farmers by fulfilling their agricultural needs, 

	Ministry of Agriculture
	Department of Agrarian Development
	Productivity Development and Sales Division
	Actions on reaching maximum harvets
	Achieve a maximum harvest by means of introducing a better management procedure by managing agricultural lands and treating with better management 

	Ministry of Agriculture
	Department of Agrarian Development
	Agrarian Bank
	Agriculture finanicial support services
	Grant entire loans required by farmers by means of strengthen the farmer banking;  to supply capital investment for rural farmers to get rid of their poverty; farmers improving tendency towards their savings and developing their investment power; assistance to convert the house hold agriculture to economic level; allow farmers to develop their financial and economic power by organizing them.

	My of Disaster Management
	Disaster Management Centre
	Emergency Operation Centre
	Emergency Operation 
	Preparation of National Disaster Management Plan and National Emergency Operation Plan;  Preparation of disaster preparedness and response plans at provincial, district, local authority, divisional and GN Level; Coordinate and assist health authorities on preparation of preparedness plans for emergency response for hospitals; Ministry of Education for implementing the School Disaster Safety Programme; Strengthening Local Authorities for emergency response; -Development of response plans for different hazards; Identification of vulnerable communities for different hazards and implement preparedness activities to ensure the safety of people during disasters; -Preparation of hazard map for the village showing safe locations, safe routes, etc

	My of Disaster Management
	Disaster Management Centre
	Multi Hazard Early Warning Dissemination Division
	Dissemination of early warnings
	Coordinating early warning,its dissemination and for ensuring last mile dissemination of same; -Coordination of natural and man-made hazards, inform the responsible officers to the sub-national levels and communities;-Maintaining and operating Early Warning Towers and other early warning dissemination equipment;-Dissemination of Early Warning Messages and ensure the receipt at remote vulnerable villagers;

	My of City Planning & Water Supply
	National Water Supply & Drainage Board
	Policy & Startegy Division
	Management of value chain
	Management of value chain effectively and efficiently for timely delivery of services to the internal and external stakeholders; -Drafting Subsidiary Loan Agreements with External Resource Department; -Coordination with National Planning Department for Project formulation;-Investment portfolio management; Sector policy formulation and Development of Guidelines; Development of Public Private Partnership Models (PPP/ BOT);-Maintaining and updating Database of priority water supply projects.

	My of City Planning & Water Supply
	National Water Supply & Drainage Board
	GIS & Mapping Section
	Surveying and mapping and geo spatial data
	Serving as the main agency in surveying, mapping and in geo-spatial activities having a particular responsibility in the organization

	My Finance & Planning
	Department of Census & Statistics
	Agriculture and Environment Division
	Conduct economic census-agriculture
	Conduct Economic Census- Agriculture Sectors; Conduct Paddy Extent for Maha and Yala Seasons; Conduct Crop Cutting Surveys and Estimate Production of paddy for Maha and Yala Seasons; Collect Highland Crop and Livestock Statistics; Prepare cost of production for Tea, Rubber and Coconut; Compile agriculture related indicators such as Food Balance Sheet and Volume Index annually

	My Plantation Industries
	Sri Lanka Tea Board
	Head Office
	Overall planning and administration
	Responsible for Overall Planning, Direction, Co-ordination, maintaining, monitoring and Control of objectives and functions of the Sri Lanka Tea Board. The managerial functions as supporting services are carried out in various sections namely, administration, finance, operations, regulations, promotion, development, statistics, internal audit, secretariat, tasting and analytical laboratory, information technology and library

	My of City Planning & Water Supply
	Water Resources Board
	Hydrogeology Division
	Conducting research on quality of soil 
	Conducting research studies on water resources of the country; Assessment of large, medium and small scale groundwater resources; Conducting groundwater recharge studies;Undertaking studies on aquifers and groundwater flow patterns in particular: Environmental impact assessment pertaining to issues related to water sector; Carrying out short-term and long term pumping tests and determination of safe pumping rates of water sources;Designing of groundwater monitoring networks and conducting groundwater monitoring programmes with special reference to water quality and water levels; Undertaking in-depth water quality studies; Preparation of groundwater maps and hydro - chemical maps

	My of City Planning & Water Supply
	Water Resources Board
	Laboratory
	Chemical analysis of water
	Chemical Analyses in terms of :appearance, temperature, turbidity in NTU, pH, electrical conductivity, total hardness, total alkalinity, total dissolved solid, sodium, potassium, calcium, magnesium, total iron, fluoride, sulphate, chloride, salinity and nitrate;Microbiological Analyses in terms of total number of coliform present, analysis of number of E.coli present;Heavy Metals  Analyses in respect of  antimony, aluminium, arsenic, cadmium, chromium, copper, lead, manganese, mercury, nickel, selenium, silver, tin, zinc etc.

	My of City Planning & Water Supply
	Water Resources Board
	GIS Unit
	Ground water studies
	Upgrading and updating the spatial, non-spatial and temporal databases of groundwater studies; Analysis of existing data and preparation of GIS maps for future planning and decision making on groundwater exploration and utilization; Analysis of quantitative and qualitative groundwater regimes;  compilation of a comprehensive groundwater Atlas of Sri Lanka; Collection of technical and chemical data of tube wells for updating the tube well database of WRB ; Scanning all analog maps of groundwater studies conducted over the past 50 years into digital format in order to upgrade the digital map 

	My of City Planning & Water Supply
	Water Resources Board
	Operation Division
	Conducting technical progress reviews
	Collection of technical progress reports on a monthly, preparation of monthly and quarterly performance reports and draft annual report; Consultative monitoring and coordination of activities of the Mechanical Engineering Workshop (annex. II), Geographical Information System (GIS) Unit and Laboratory of the WRB Head Office; Preparation of estimates for hydrogeological surveys, borehole constructions, well cleaning, pumping tests, water sample analysis and other related hydrogeological activities;

	My of City Planning & Water Supply
	Water Resources Board
	Driling Section
	Deep tube well construction
	Construction of deep tube wells; Installation of hand pumps / submersible pumps for tube wells;  Rehabilitation of tube wells and pipe laying for small-scale water supply schemes in collaboration with hydro-geology division;Maintenance and repair of drilling rigs and compressors.

	Lanka Hydrulic Institute
	Lanka Hydrulic Institute
	Engineering Design & Consultancy Services
	Feasibility studies on hydrology
	Technical pre-feasibility & feasibility studies, conceptual designs of coastal, port and other water related engineering projects, and evaluation of environmental effects; Detailed engineering designs of coastal facilities such as commercial harbours / fishery harbours / jetties / quay walls / slipways / sea outfalls etc. The work also includes tender documentation and construction supervision; Financial and Economic Analysis; Project preparation for environmental clearance; Problem solving and advisory services regarding water related environmental hazards;Preparation of Coastal Zone Management Plans inclusive of Institutional Analysis;  Problem Assessment, design and evolution of Management Strategies, Research and Monitoring.

	Lanka Hydrulic Institute
	Lanka Hydrulic Institute
	Engineering Design & Consultancy Services
	Coastal modelling
	Coastal Modelling for Coastal and in Harbour Projects  using a range of state-of-the-art, industry standard modelling softwares suitable for the application.                                                • Hydrodynamic studies
• Wave propagation
• Basin resonance
• Wave disturbance
• Sediment transport
• Coastal evolution
• Waste water (water quality) and heat dispersion modelling
• Dispersal of dredged sediment
• Oil spill modelling
model testing facilities serve customers and projects within port, coastal, hydraulic and offshore engineering.

	Lanka Hydrulic Institute
	Lanka Hydrulic Institute
	Engineering Design & Consultancy Services
	Water Resources & River Flow
	Comprehensive software systems available for modelling flows and flow dependant processes in a river network and its associated floodplains; The Modelling capabilities of LHI include:Hydrological modelling, Hydrodynamic modelling,River Hydraulics,Flood Prediction,Advection Dispersion Modelling,  Sediment Transport study, Water Quality etc.

	Lanka Hydrulic Institute
	Lanka Hydrulic Institute
	Engineering Design & Consultancy Services
	Urban Water Drainage
	Modelling Urban drainage and Storm drainage systems;  Storm water drainage,Sewerage systems, Sea outfall modelling etc

	Lanka Hydrulic Institute
	Lanka Hydrulic Institute
	Engineering Design & Consultancy Services
	Bathymetric Surveys
	Sea bottom terrain  information required in harbour rehabilitations, basin and access channel dredging, and the design of coastal structures such as breakwaters/ quays/ outfalls etc. Furthermore, accurate bathymetry data is the key for numerical modelling activities. Many clients seek LHI’s expert service in the hydrographic (Bathymetric) surveys for its unblemished reputation in conducting the surveys for accurate and fast production of bathymetric ; LHI also undertake river cross section and longitudinal surveys, and even profiling of reservoirs; Echo sounder coupled with Global Positioning System (GPS) and a state-of-the- art Navigational software mounted on a robust survey vessel .

	My of Irrigation and Water Resources Management
	Irrigation Department
	Hydrology Division
	Maintaining hydro-meteorological information system of the country.
	Management of island wide hydro-meteorological observation network; Management of hydro-meteorological database and information system; Validation of hydrological and hydrodynamic models including collection of field data and issuing flood forecasts ;  Flood mapping including collection of required data and information related to major floods; 

	My of Irrigation and Water Resources Management
	Irrigation Department
	Engineering Geology Division
	Diamond core drilling, Grouting, Drilling Tube Wells, Rotary Drilling and Cable Tool or Percussion Drilling
	Diamond core drills, tube well rings, grout pumps and air operated core drills. Foundation investigation work, precising of foundation by grouting and the investigation; • Carrying out Geological Investigations for proposed dams and related structures.

• Carrying out Geological Investigations in existing dams and related structures in order to detect reasons for problems such as seepage, leaks, settlements, cracks etc.

• Making recommendations and providing consultancy services on remedial actions for above problems.

• Carrying out remedial actions for above problems of dams and hydraulic structures

• By grouting

• By shotcreting

 Installation of piezometers for seepage monitoring in dams.

 Carrying out field tests such as:

• Standard penetration test (SPT)

• Constant head permeability test (CHPT)

• Water Pressure test (WPT)

	My of Irrigation and Water Resources Management
	Irrigation Department
	Hydraulic Research laboratory
	Laboratoratoty testing of hydrological parameters
	Hydraulics Scalar model laboratory, Instrument Section,  Workshop, Photography Section; Construction of hydraulic scalar models including installation of measuring apparatus and scientific equipment and carrying out model tests, tabulating test results, preparing diagrams and reporting;  Seepage studies in canal distribution systems; Monitoring sea-outfall behavior; Collection of sediment transport data from canals, streams and rivers;  Calibration of sluices/outlets and providing rating curves; Fabrication, installation and calibration of measuring devices for flow measurement.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Engineering Material Division
	Earthern dam investigations
	Foundation investigation for earthen dams (new constructions as well as rehabilitation), anicuts and other irrigation related structures and buildings; Locating borrow areas for earth work and selecting sources of material for concrete work;Design of earth dams and foundations;  Performing quality assurance tests for concrete and earth work.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Environmental Branch
	EIA and IEE studies
	Environmental Impact assessment and Initial Environmental Examination; Granting approvals of Irrigation Department Mini Hydro Power projects, specially with suitable energy authority; Granting environmental clearance to Irrigation projects submitted by Central Environmental Authority and other agencies.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Research Support & Process Improvement Unit
	Guidance for conducting research
	Facilitate to provide necessary support and guidance to any officer/branch to conduct research; Study the behavior and develop the methods of reservoir management; Coordinating with universities and other research organizations to conduct research.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Zones (North, Central, Southern, Uva & South East, North East Zone)
	Water resouces development
	Promoting new, restoration or rehabilitation water resources development projects; Preparation of PIR, initiating full investigation surveys, initiating engineering material surveys and preparation of firm proposals, design and construction drawings of Minor Irrigation schemes; Execution of pre feasibility study and preparation of pre feasibility report for Major Irrigation schemes; Execution of operation studies and flood studies, framing firm proposals, designing and preparation of construction drawings for Major Irrigation schemes; Initiating EIA/IEE studies with the assistance of Environmental studies branch for Major and Irrigation schemes.

	My of Irrigation and Water Resources Management
	Irrigation Department
	ICT Branch
	facilitate functional level ICT application
	Planning and upgrading the infrastructure facilities on information technology; Coordinating and handling activities related to IT;Providing services to the Ranges and Zonal offices  to improve their IT facilities and knowledge;Providing technical guidance for the Departmental Procurement Committee (DPC) on the IT related procurements; Marinating the computer centre, LAN and the peripherals of the Department

	My of Irrigation and Water Resources Management
	Irrigation Department
	Mechanical Division
	Emergency attendance of mechanical works
	Coordinating all mechanical works and directing other two mechanical directors to get optimum quality on mechanical works; Handling emergency and disaster situations in irrigation schemes ; distribution of allocation of machineries within the district/province;

	My of Irrigation and Water Resources Management
	Irrigation Department
	Land Use Division
	Land Suitability Mapping
	Conduct Soil surveys in various intensities  to prepare land use plans: Board reconnaissance soil surveys carried outin siting irrigation projects to locate the most advantageous sites for such scheme; detailed reconnaissance soil survey (Detailed soil survey –Low intensity) helping to decide the costs of development  affected by land and soil characteristics that determine the method of irrigation to be used, the cost of land preparationand need for special measures like surface drainage; The selection of lands for irrigation and detailed layout planning are carried out using detailed medium intensity or detailed high intensity soil and land classification surveys for settlement planning, detailed land use planning, lay out of research trials; The preparation of land suitability maps for different purposes based on interpretation of soils, climate and other land features not only for agricultural purposes but also non agricultural uses like forestry, engineering uses (roads, buildings, waste disposal, and pipelines), tourism, recreations, wildlife etc; Hazard of salinity and alkalinity  evaluation of irrigation scheme and Predicting and monitoring conditions in various major schemes; Mapping of existing land use to assess land development cost and plan settlement in new schemes and to determine encroachments in existing schemes 

	My of Irrigation and Water Resources Management
	Irrigation Department
	Hydraulic Research Laboratory 
	Hydraulic of surface flow analysis
	Develop criteria for design and analysis of safe, economical structures and channels for the conveyance, storage, disposal, and measurement of runoff water;Develop basic knowledge of the hydraulics of surface water flows for use in planning measures needed for environmentally appropriate control of runoff water and/or assessing the safety and efficiency of existing measures;Determine the ability of vegetation, riprap, and/or various stilling basins to protect hydraulic structures and channels from erosion.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Planning and Design Unit
	Feasibility studies and water resource management
	 Carry out feasibility studies for the project planning; Water resources analysis on identified projects;Detail level water resources analysis on identified locations for further studies in dentification of the development possibilities;Extended analysis on the present water resources management situation in identified locations, indicating present level of water use including domestic and industrial, land use changes and environmental changes and environmental regulations and potential for further development to serve as a reference guide particularly for sub basins.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Water Resources Plannning Unit
	Formulation of National Water Resources Master Plan
	Development of a National Water Resource Master Plan to achieve the long term economic, social, environmental and development goals of the country;Preparation of river basin plans for selected under developed river ;Development of Geographical Information System (G.I.S.) of existing water infrastructure and other water related information incorporating remote sensing databasins;Compilation of Hydro-Meteorological Information System;Updating and Reviewing  developed Water resources master plan time to time based on an analysis of updated estimates of present and future water demand and supply in the u03 river basins in the country.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Asset Management & Dam Safety Unit
	Dam safety assurance 
	Ensuring safety of dams by monitoring evaluation and coordinating for regular inspections of dams and readiness to face North East Monsoon; Evolving guidelines to streamline dam safety practices; Developing and updating of standing orders for dam operations for safety of dams and flood control; Compilation of technical data and historical events of dams;Coordination with specialized divisions, outside service organizations and professional bodies  to carry out inspections, investigations and implementation of remedial measures for safety requirements of dams.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Drainage and Flood Systems Unit
	Maintenance of existing drainage 
	Technical guidance for proper maintenance of existing drainage, flood protection and salt water extrusion schemes in the country; Guidance for control of funds required for such maintenance;Planning and designing of rehabilitation works of existing drainage, flood protection and salt water schemes; Planning and designing of new drainage, flood protection and salt water schemes; Planning and designing for proper maintenance of drainage systems of the gravity irrigation schemes;

	My of Irrigation and Water Resources Management
	Irrigation Department
	Irrigation & Productivity Enhancement Unit
	Farmer participation of optimum use of water
	Facilitating farmer participation for optimum use per unit of water and land;Monitoring productivity improvement to paddy cultivation and other field crops in all major and medium schemesMonitoring productivity improvement to paddy cultivation and other field crops in all major and medium scheme; Coordinate services of relevant line agencies responsible for credit, agriculture inputs, marketing and income generation programme etc.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Rehabilitation & Modernization Unit
	Rehabilitation and modernization of irrigation schemes
	Identification of irrigation schemes for rehabilitation & modernization; Preparing concept papers & cabinet memorandums for new projects; Provide  necessary guidance for modernization and mechanization of irrigation schemes;

	My of Irrigation and Water Resources Management
	Irrigation Department
	Water Management Unit
	Water managemet with cultivation calendars
	Water management by implementing cultivation calendars and patterns, scheduling irrigation and rotational issues, monitoring water deliveries; Implementation of integrated participating in water management programs; Study the water resources available and prepare water resources master plan; Guiding, Monitoring and Handling drought situations; Management on farm water distribution system; Direction on catchment protection and water shed management;

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	In situ conservation Unit
	Effective monitoring
	Coordination, implementation and effective monitoring of in-situ conservation activities, projects and programs at national level; Establishment of National Expert committee

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio Design and Modeling Unit
	Bio diversity garden establishment
	Establishment of gardens (biodiversity parks, plant sanctuaries etc); Provides Engineering and Architectural aspects of BD resource Management

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Traditional Knowledge Unit
	Use of traditional knowledge on bio diversity conservation
	Protection of traditional knowledge and cultural activities

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Biodiversity Assessment and Monitoring Unit
	Research studies on biodiversity
	Revision of National Red List; Collaborate research studies on Biodiversity; Establishment of National Advisory committee on Paleobiodiversity and National Advisory Group on Species Conservation

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Biodiversity Awareness, Education, Publication and Training Unit
	Awareness on sustainable use of biodiversity
	Provide education, training and create awareness on conservation and sustainable use of biodiversity

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio Policy, Planning & Sustainable Use Unit
	Biodiversity conservation policies and action plan
	Prepare policies and action plans related to Biodiversity Conservation and administer legal aspect; Implement projects and programs related to agriculture biodiversity and bio economics.

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio Treaty Coordination Unit
	Implementing conventions on biodiversity
	Coordinating  Convention on Biological Diversity and other related conventions and agreements; Carry out Clearing House Mechanism CHM; Preparation of  National Report on Biological Diversity

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Biosafety Unit
	Biosafety protocol
	Implementation of Biosafety Protocol Biosafety policy and the national biosafety framework in Sri Lanka; Operate National Biosafety Clearing House in Sri Lanka.

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio Prospecting Unit
	National policy development
	Developing a national policy on Access to Genetic Resources & Benefit Sharing; Coordinating and carry out activities related to Nagoya Protocol on Access to Genetic Resources & fair & equitable sharing of benefits.

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio Legal and Regulatory Unit
	Regularization of bio diversty
	Implementation National legislation  and Multi Lateral Agreements

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio data Processing Unit
	Developing / Updating of Databases on Biodiversity related Components
	Need data on Pollution & Waste Disposal made from liquid. solid waste,  agrochemicals; level of impact causing degradation of river, sub-surface and coastal water quality; fertilizers, pesticides and herbicides use for high crop yields washed off fields and transported in waterways, contaminating aquifers and reservoirs provide freshwater, and affecting the biology of sensitive riverine and coastal ecosystems; Over exploitation and unsustainable use Overexploitation of resources, by over-fishing, over-hunting, overgrazing and over-harvesting causing biodiversity loss in ecosystems; Affects of Natural Disasters  such as cyclones, storm surges, volcanic eruptions, earthquakes, forest fires, landslides, extended droughts and extensive floods and aftermath causes to  wildlife mortality due to disappearance of food, failure to breed; Climate Change & Vulnerability impacts on sea-level and sea-surface temperature causing  salinity, and  freshwater supply and loss of agricultural land, coral bleaching  affecting lives on reefs causing food insecurity in marine ecosystems,Spread of Invasive alien species threats to biodiversity and cause serious ecological and economic damage and high social costs.

Tourism when development is uncontrolled, it can be a major cause of ecosystem degradation and destruction through i) destruction of habitats for the development of infrastructure; ii) transportation facilitating the introduction of invasive alien species; iii) degradation of habitats from an increased quantity of waste generated; iv) damage of habitats as a result of recreational activities

	My of Power & Energy
	Ceylon Electricity Board
	Generation Division
	Operation and maintenance of the thermal and the hydro power plants and the wind power plant owned by the CEB; five Generation Complexes; 
	Rehabilitation of power plants which are of poor reliability on conditions of the power plants and take corrective action to extend their operational lives;  Dam Safety, Environment and Civil Structures Maintenance Branch is responsible for the maintenance and continuous monitoring of reservoirs, power station tunnels and other related structures that facilitate the generation of electricity; Continuously monitoring the environmental emissions of the thermal power stationsand ensures that they comply  with National Standards. Energy Sales Branch of the Generation Division is responsible for determining Capacity and Energy costs for CEB; furnish monthly Transaction Notes to the Transmission Division for recovering its dues for delivering of electricity to the Transmission Division; The Generation Projects Branch in the Generation Division is responsible for the planning,  implementation and management of plant rehabilitation projects coming under the purview of the Generation Division and handles the purchases of all foreign goods and services;

	Ministry of Plantation 
	Coconut Research Institute
	Agronomy Division
	Reserch on increasing production and productivity
	Increase the productivity of coconut lands on a sustainable basis and the profitability of coconut farming through the development of appropriate technologies; Research on agronomic practices to increase the productivity and profitability of coconut lands; sustainable coconut farming systems through low external inputs with environmental friendly management systems; Soil moisture conservation practices for soil classes 3, 4 and 5 to increase yield of coconut; Low cost manuring system for coconut utilizing organic/green manure; Increase productivity and profitability with maximizing resources available in coconut lands (intercropping); Integration of livestock in coconut farming systems for improvement of land productivity & soil fertility;Development of biomass energy production systems under coconut; Improvement of productivity of coconut soils through vermiculture technology; Technologies for rehabilitation of low yielding coconut plantations; low cost weed management systems for coconut lands and nurseries; Coconut based organic farming systems; Poverty reduction in rural communities through coconut based intervention.

	Ministry of Plantation 
	Coconut Research Institute
	Crop Protection Division
	Crop protection from eternal affects
	Develop strategies to manage pests and diseases of coconut below economic damage levels and provide specialized services to the coconut growers to protect their palms from pests and diseases; Studies on development of integrated; Studies on the management of Weligama Coconut Leaf Wilt Disease (WCLWD).management methods to manage Coconut Mite, Black Beetle and Plesispa Beetle in coconut;

	Ministry of Plantation 
	Coconut Research Institute
	Agricultural Economics & Agribusiness Managment Division
	Promoting agri business opportunities
	Generation of Agricultural Economics and Agribusiness Management knowledge to meet the challengers of the coconut industry; Economic analysis of research recommendations;Developing sustainable coconut – based income generating technologies for rural communities; Assessment of economic losses due to pest and diseases for coconut;Evaluation of the physical performance and functional efficiency of the coconut marketing system in Sri Lanka;Examine the implication of climate change on coconut industry; Identification of issues related to the coconut land fragmentation; Labour issues; Exploring the potential of expanding coconut cultivation into urban and semi urban and non- traditional areas;needs of mechanization for coconut industry;Examine the economic impactions of indiscriminate land usage patterns.

	Ministry of Plantation 
	Coconut Research Institute
	Plant Physiology Division
	Physiological and biochemical research
	Conduct basic and strategic research to gain advanced knowledge on physiological and biochemical aspects of the coconut palm in collaboration with other disciplines for early identification of varietal performance, impacts of climate change and agronomic practices and thereby strengthening research recommendations in different disciplines;• Impacts of climate change on coconut, climate and plant process related field fluctuation , drought management package for mini triangle, root physiology and anatomy, sap flow studies and water use estimation.

	Ministry of Plantation 
	Coconut Research Institute
	Coconut Processing Research Division
	Enhancing income from coconut production
	
Increase the income from coconut by improving the quality of the coconut products, reducing domestic waPhase, value addition and product diversification



	Ministry of Plantation 
	Coconut Research Institute
	Soils and Plant Nutrition Division
	Research on nutrient content of soil
	Develop cost effective technology for the maintenance of nutrient status of coconut palms and other associated crops by the application of inorganic and organic fertilizer. Conservation of productive soil and improvement of sub optimal soils for coconut production and management of soil moisture for sustainable productivity of coconut plantation in diverse soils and agro ecological conditions. Identify the suitable non-traditional lands for coconut cultivation through land suitability tests

	Ministry of Plantation 
	Coconut Research Institute
	Tissue Culture Division
	Tissue culture research
	Development of in vitro technologies for clonal propagation, dihaploid plant production, exchange and conservation of germplasm for crop improvement; Studies on development of an efficient clonal propagation method for coconut via ovary culture; Application of Anther culture technique to produce dihaploid coconut plants;  Application of embryo culture technique for collection and propagation of exotic coconut germplasm; Propagation of Dikiri coconut (Makapuno - type of coconut) using embryo culture (embryo rescue) Propagation of Dikiri coconut (Makapuno - type of coconut) using embryo culture (embryo rescue) Propagation of Dikiri coconut (Makapuno - type of coconut) using embryo culture (embryo rescue); Molecular studies on cocnut embryogenesis.

	Ministry of Plantation 
	Coconut Research Institute
	Technology Transfer Division
	Dissemination and adoptation of sustainable technologies
	Build an effective interaction among stockholders, researchers and extension personnel in order to facilitate the development, dissemination and adoption of sustainable technologies in the coconut sector;Disseminate coconut cultivation and processing technologies and information to the extension personnel, coconut growers, small and medium entrepreneurs and the general public;Acquire information on technology needs, production problems and adoption of technologies;Evaluate the relevance, effectiveness, impact and affordability technologies disseminated.

	International Water Management Institute
	International Water Management Institute
	GIS, RS and data Management Unit
	Research on water secure
	Independent think tank to stimulate debate and influence water management decisions; provide science-based products and tools for tackling water management challenges  where water scarcity and water access are persistent problems; facilitate capacity building and learning in order to increase the likelihood of its research findings; Working on the vision on "A water-secure world" and encompasses the issues of food, energy and water resources; urbanization and demographic change; human and environmental health; and climate variability and change. It incorporates principles of efficiency and equity to achieve food security, halt environmental degradation, reduce poverty and foster economic growth.

	My of Fisheries & Aquatic Resources Development
	Marine Pollution Prevention Authority
	 
	Provision of pollution free marine environment
	To effectively safeguard and preserve the territorial waters of Sri Lanka or any other maritime zone  declared under the maritime zones law or which may be declared at a future date under such law from any pollution arising out of any ship based or shore based maritime related activity: Addressing all the issues connected with Oil Spill Events,

• Chemical spills

• Ship Accidents; Providing services of in receiving shipboard waste reception of oily waste, garbage and sewage; issuing of bunkering license and marine environment protection licence;

	My of MD & E
	Metereology Department
	 
	Weather warnings
	Issuing of severe weather warnings, cyclone warnings, Tsunami warnings; Public weather forcasts; city forecasts, Ten day forecast, seasonal forecasts; Probabilistic rainfall forecasts; Mean annual rainfall, mean annual temperature, 

	My of MD & E
	Metereology Department
	Centre for Climate Change Studies
	Research on climate change
	Research into Climate Change, Monitoring of Climate Change and Creating Awareness on Climate Change Related Issues; Information gathering and dissemination; Execution of Models of Climate Change; Documentation services; Establishing links with relevant International Agencies andEstablishing links with relevant International Agencies Assisting in consultation on climate change.

	My of Agriculture
	Natural Resources Management Centre
	 
	Natural resources management
	Technical assistance to establish soil conservation structures in sloping agriculture lands; Demarcation of contour lines for land development and establishment of soil conservation measures; Provide agro-ecological data; Technical assistance for restoration of degrading agriculture lands; Productivity enhancement in agriculture lands of different agro-ecological regions;designing micro-irrigation systems, tructures for protected agriculture; Advisory on on-farm water management technologies; Providing maps and other planning aids for other agricultural related development programs; Conduct soil surveys and land suitability surveys for recommending suitable crops; Soil classification and land evaluation; Technical assistance for land use planning at various scales, crop diversification for unproductive landsfor establishment of water harvesting and irrigation structures; Find appropriate locations for agro-well establishment using ground water availability, observation techniques and designing appropriate irrigation systems; mitigating environmental impacts for implementation of various project such as land blocking out projects for residential purposes, mini-hydro-power projects, landscaping, quarries, etc; Preparation of soil monolith and models of soil maps for exhibitions; 

	Ministry of Agriculture
	Natural Resources Management Centre
	Soil Surveying and Land Evaluation:
	Mapping of soil and land evaluation
	Characterization and mapping of soil resources for efficient land utilization on demand basis inventorization & mapping of soil resources through conducting project based soil surveys, Evaluation of land suitability for agricultural activities and preparation of land suitability maps; Technical assistance for land use planning and land development 

	Ministry of Agriculture
	Natural Resources Management Centre
	 Environmental health / protection:
	Environmental health analysis
	Minimize adverse impacts of agricultural activities on land resources; Monitoring and assessment of soil and water quality deterioration in agricultural ecosystems and identifying contributory factors for mitigation; Monitoring qualitative aspects of water resources and providing required mitigatory measures; Assessing soil fertility status of major crop growing environments to sustain ecosystem health; Research / development / awareness creation on mitigation of soil and water deterioration in agricultural ecosystems

	Ministry of Agriculture
	Natural Resources Management Centre
	Soil Conservation (Technical)
	Soil conservation technology
	Technological Development in Soil Conservation and its effective dissemination; Generation of technologies / improving existing technologies for controlling soil erosion and other forms of land degradation; Conducting status review surveys, soil erosion prediction and soil erosion assessment; Soil database development for different farming systems on land restoration; Technical assistance for watershed based land development activities; Demonstration and dissemination of generated technologies in all aspects of land degradation in farmlands by designing soil conservation plans, demarcation of soil conservation measures on farming lands, monitoring and evaluation of soil conservation activities; Update the knowledge-base / capacity of technical officers and farmer groups in sustainable resource use through awareness programs

	Ministry of Agriculture
	Natural Resources Management Centre
	Water Resources Management
	Water resources analysis
	Enhancing water use efficiency in both rainfed and irrigated systems; Development of land management technologies for Green Water resources enhancement; Development of rainwater harvesting techniques in rainfed systems; In-situ water conservation and improvements of on-farm irrigation methods to enhance water productivity;  Generation of regional specific information on sustainable use of shallow ground water; Increasing the efficacy of the conjunctive use of shallow ground water in dry zone farming systems; Drainage management techniques for controlling soil salinity buildups in command areas under minor and major irrigation schemes

	Ministry of Agriculture
	Natural Resources Management Centre
	Agro-Climatology
	Agro-ecological research
	Harness the potential of agro-climate for enhancing agricultural production while reducing the vulnerability to climate change; Expansion of Agro-meteorological observation network of DOA & maintenance of national agro-met database;  Refining the understanding of agro-ecological environments, and identification of their potentials and limitations;  Climate change and formulation of climate smart land & crop management technologies; Supply of agro-met data and information for interested stakeholder groups;  Issue of seasonal climate forecasts in consultation with the Meteorology Department; Agro-met advisory services based on weather forecasts issued by the Meteorology Department and other organizations; Create awareness on weather, climate, climate change and agro-ecology

	Ministry of Agriculture
	Natural Resources Management Centre
	GIS and Remote Sensing
	Spatial data generation related to crops and land suitability
	Generate guiding information for systematic utilization of resources through GIS and remote sensing; Development and maintenance of national, provincial, district and local spatial databases on land and water resources; Development of planning tools and aids to optimize resource utilization management at national, provincial and local scales; Identification of spatial relationships and trends in geographical data for integrated land and water resources management;  Forecasting agricultural production through application of remote sensing; Awareness creation on the application of geo-information and remote sensing for agriculture; Crop suitability / land evaluation assessments through geo-spatial investigations; Integration of spatial and non-spatial data for decision making in agricultural development by amalgamation of GIS and Information technology

	My of Disaster Management
	National Building Research Organization
	Environmental Studies & Services Division 
	Environmental research
	Specialized in various disciplines in the environmental sector, and involves in research, consultancy in the areas of environmental quality monitoring, assessment, planning, and management. strengthened to address the issues related to environmental disaster risk Reduction, mitigation and enhancing the disaster preparedness.

	My of Disaster Management
	National Building Research Organization
	Geotechnical Engineering & Testing Division (GETD)
	Geoengineering studies
	Carry out research and consultancy in the fields of soil mechanics, engineering geology and foundation designs which have a direct relevance to local need; Provides geotechnical services to the construction sector. Areas that need further research and development are often identified in the process of providing such services to the Construction Industry; he soil testing laboratory is well equipped laboratory .

	My of Disaster Management
	National Building Research Organization
	Landslide Research & Risk Management Division (LRRMD) 
	Land slide disaster analysis
	Conduct studies in landslides and related geohazards in the hilly areas of our country and establishes short-term and long-term mechanisms for landslide disaster management in Sri Lanka. The division is supported by the experts in the fields of geology, geotechnical engineering, geography and computer science. Generation of landslide hazard zonation maps, issuance of landslide clearance for any construction and development which take place in the u0 landslide prone districts, issuance of landslide early warning, and mitigation of selected landslides can be highlighted among the many services offered by LRRMD.

	My of Disaster Management
	National Building Research Organization
	Issuing Landslide Clearance for Construction in Landslide Prone Areas
	Issuing clearance certificates
	The objectives is to minimize the landslide disaster risk and to increase the safety of life and property from future slope instabilities by evaluating the existing landslide susceptibility of the land selected for the intended construction based on the existing geological, geotechnical and hydrological characteristics of the terrain enclosing the selected site,  possible changes in slope stability due to the required ground preparations and slope modifications for planned construction, possible changes in slope stability due to the impact of planned construction on the hydrological characteristics of the terrain and ecommending planned construction, with necessary conditions, when the potential to landslides/slope failures are minimal; studying the terrain in detail when there is a potential to landslides/slope failures, and if mitigation is viable,  then recommending introduction of remedial measures for the intended construction to minimize the susceptibility for any anticipated landslide/slope failure and discouraging construction where there is a susceptibility to landslides/slope failures for which remedial measures are not feasible.

	My of Agriculture
	Agricultural Insurance Board
	 
	Insuring agriculral activities
	Introduction of new insurance schemes to reduce the risk of local agriculture; Implementation of local agricultural and social security systems;Maintaining customer satisfaction and a group of employees; Establish a National Fund for Risk management

	My of Agriculture
	Hector Kobbekaduwa Agrarian  Research and Training Institute
	Agricultural Policy and project evaluation (APPE) Division
	Research on agricultural projects
	Conducting research studies associated with monitoring and evaluation of projects in land, crop cultivation, livestock, micro –finance, gender studies, agriculture knowledge system and agrarian transformation; Review and analysis of agricultural and rural development policies; Monitoring and evaluation of projects and programmes related to agrarian and rural development; Impact assessment of agricultural projects and programmes; Investigation of land issues; Research on poverty and related studies; Studies on labour and employment; Analysis on decentralization and beneficiary participation in development

	My of Agriculture
	Hector Kobbekaduwa Agrarian  Research and Training Institute
	Agricultural Resource Management [ARM]
	Research on agricultural Productivity and profitability
	Undertake research studies on how efficiently the agricultural resources are managed in relation to productivity, profitability, and sustainability in the farming systems of the agrarian sector alleviating hunger, malnutrition and poverty of the population. Land, labour, agricultural inputs, farm power and extension; Agricultural Transformation; Agricultural Policy; Agricultural knowledge systems; Production Economics; Farming Systems; Agro IndustriesAgro Industries;Agro Industries, Food Security, Women in Agriculture 

	My of Agriculture
	Hector Kobbekaduwa Agrarian  Research and Training Institute
	The Environmental and Water Resource Management Division
	Environmental and water resources related research
	Socio-economic and institutional aspects in environmental and water resources management issues with particular reference to small farming sector,  water and environmental resources management issues from a range of perspectives: governance, environment and poverty reduction; Revitalizing irrigation; Managing water in rainfed systems; Water governance issues; Studies on Farmer Organizations, Farmer Companies and other institutional arrangements for water resources management; Feasibilities and assessment of alternative irrigation systems at farm level; Irrigation Economics; Environmental economics and policy; Agro-environmental issues, resultant problems and possible solutions; Environmental impact assessment (EIA); Water related disasters and climate change induced  water and agriculture development issues.

	My of Agriculture
	Hector Kobbekaduwa Agrarian  Research and Training Institute
	Human Resources and institutional Development Division (HRID) 
	Social science research
	Primarily designs and executes training programmes to enhance knowledge, develop skills and change attitudes of adults involved in agrarian and rural development activities; Training fields covers Adults Training Methodology; Social Science Research Methodology; Agricultural Marketing and marketing extension; Project Planning and Evaluation; People mobilization and People centered Agricultural Resource management; Training of trainers on organizational management, people mobilization, PRA and PCM;Participatory Irrigation Management; Farmer Training on organizational management, leadership development, partnership development etc. 

	My of Fisheries & Aquatic Resources Development
	Ceylon Fishery Harbours Corporation
	Harbour Operation Division
	All matters related to operation and maintenance of fishery harbours
	To deliver superior quality fishery harbour related services together with supporting infrastructure to provide all modern facilities to the fishing community, and achieve self sustainability by upgrading the harbours through commercially viable ventures.

	My of Fisheries & Aquatic Resources Development
	Ceylon Fishery Harbours Corporation
	Mechanical Engineering Division
	Mechanical inputs required for harbour operation
	Harbour operation activities

	My of Fisheries & Aquatic Resources Development
	Ceylon Fishery Harbours Corporation
	Civil Engineering Division
	Engineering construction related to fishery harbours
	Engineering construction related to harbour operation

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Rice Research and Development Institute
	Rice research & development 
	Overview research activities of u Regional Agriculture Research and Development Centre (RARDC), 2 Rice Research Stations (RRS), 2 Agriculture Research Stations (ARS)

	My of Agriculture Development and Agrarian Services
	(3 Research Institutes, six technical service centres, and 3 support service divisions)
	Fruit Crops Research and Development Institute
	Fruit crops research & development
	Overview of 2 Regional Agricultural Research and Development Centres (RARDC), 5 Agriculture Research Stations (ARS) and  u Food Research Unit

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Horticultural Crops Research and Development Institute 
	Horticulture research & development
	Overview of u Plant Virus Indexing Centre, u Fruit Crop Research and Development Station (FCRDS),4 Agriculture Research Stations (ARS) and  3Horticulture research farms

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Field Crops Research and Development Institute
	Field crops research & development
	Overview of research activities of Grain Legumes and Oil Crops Research and Development Centre, 2 Regional Agriculture Research and Development Centres (RARDC), and 3 Agriculture Research Station (ARS)

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Seed Certification and Plant Protection Centre 
	Seed certification and plant protection
	Seed certificaton  and plant protection services  and plant genetic resources 

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Seed and Planting Material Development Center
	Seed and planting material development
	coordinationg seed and planting material development and u0 seed production farms

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Socio Economics and Planning Center
	Conducting socio economic analysis and planning
	Socio-economic and institutional aspects in environmental and water resources management issues with particular reference to small farming sector,  water and environmental resources management issues from a range of perspectives: governance, environment a

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Engineering Division
	Engineering solution provider
	Engineering construction related to agriculture sector

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Establish soil conservation structures in sloping agriculture lands; Technical assistance for restoration of degrading agriculture lands; Provide Tecvhnical Assistance for productivity enhancement in agriculture lands of different agro-ecological regions;designing micro-irrigation systems; structures for protected agriculture, Conduct soil surveys and land suitability surveys for recommending suitable crops, Advisory on on-farm water management technologies,  crop diversification for unproductive lands, establishment of water harvesting and irrigation structures.
	Demarcation of contour lines for land development and establishment of soil conservation measures;  Provide agro-ecological data; Providing maps and other planning aids for other agricultural related development programs,  Conduct soil classification and land evaluation,  land use planning at various scales.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Integrated Natural Resource Management Information System
	GIS Data including HR satellite images and other information on land use/ lnad cover/ land degradation, soil map, soil fertality, forest resource use, geo portal and geo morphology, irrigation and water management, bio diversity, invasive allien speies, disaster management, weather forcasting, fire history and forest preservation

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Social Network Amongst Agriculture Users
	Network of agriculture sector stakeholders including producers, markets, extension workers, policy makers to distribute information and enhance engagement

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Smart water management
	Deployment of sensors, GIS Maps to manage information around water and manage their smart utilization, knowledge sharing, access to weather data on-line, geo referenced maps for water source identification (ground water, river etc) and sub surface moisture sensors

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	e_Market place for agriculture
	Creation of e_market place, market information and scalable payment systems for national and international trade, promotion and awareness raising on use of e/m service

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Logistics (storage and transport) information linking agriculture service providers and markets
	creation of data base of storage and transportation service providers with information management, tracking and payment capacity

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Online Agriculture Workforce information and services
	Creation of an online workforce (skilled and semi skilled) requirement and availability information  system

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Agromet Data and services
	Online availability of weather and other climaticdata, forcasting and knowledge base

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Agriculure Early Warning System
	Early warning systems for agriculture stakeholders against disasters and hazards alert and response system, integration with disaster management

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Information on Climate Smart Technologies and Climate Resilient Crops and Breads
	Informtion, access to training on smart agricultural practices and new technologies

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	GIS Wild Life Movement (e_Wildlife Surveillance), Area mapping of wild life crop damage/prone, online system for wildlife conflict management, wildlife cyber tracking and alert
	Traps, trackers, sensors, with capability to inform on wildlife movement

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Online compensation for affected crops and livestock
	Database on livestock with capability of remoe verification and online compensation

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Electronic Pest Surveillance System
	Past online database with historic vector linked with crop lifecycle, climate data, video based verification, remote compensation and GIS Maps. Pests and pest management online database, advisories and knowledge sharing

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Online food quality and safety verification and bio-safety monitoring
	Online monitoring of food quality and bio-safety

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Online information on offseason crop production technology package
	Information, access to training on offseason crop production.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Farm mechanization information and service
	Creation of online machine and equipment information system linked with market machine availability and rentals.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Linking research institutes with industry, extensions, producers and other stakeholders
	linking research institutes with extensions, producers and agriculturists for anytime anywhere learning, certification or business etc.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Policy guidelines and support to agri insurance providing companies
	Guidelines to enable micro-insurance, field database, disaster and compensation.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Monitoring of groups / cooperatives through online systems
	Creation of database, linking of database, registration and monitoring processes.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	E-agriculture extension monitoring
	E-agriculture extension monitoring

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Information on fertilizer history by land area
	An application to provide history of fertilizer use in the land area.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Interoperable and secure e/m-agriculture applications platform with content
	An integrated application platform interoperable with e-government services for E-agriculture service delivery.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Integrate e-agriculture services with G2C
	Service integration of e-government and e-agriculture services including security, interoperability

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	ICT policy on data sharing, data classification, data formats, secure e-documents
	Policy and guidelines on data formats, data classification, implementation

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	E/M App for certification standard, compliance and traceability
	Electronic /Mobile Applications for certification standard, compliance and traceability

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Monitoring of compliance to government policies, guidelines
	Systems for monitoring of compliance to government policies, guidelines

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Database of approved chemicals, fertilizers
	Database of approved chemicals, fertilizers

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Traceability of agro-chemical movement through value chain 
	Traceability of agro-chemical movement through value chain.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Climate change modeling
	Estimating the impact of climactic parameters (change) on crop, fisheries and livestock productivity

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	
	Commodity outlook modeling
	Forecasting future demand and supply of specific commodity.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	
	Nutrition sensitive agriculture content
	Information on linkage between food nutrition and health and promoting indigenous nutrition diets

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	
	Plant genetic resource database
	Information on plant genetic resources at the Plant genetic resource centre

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	
	Central database of agriculture statistics
	Reliable data collection and updating mechanism with compliance to national data from Census and Statistic Department.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	
	Database for seed and planting material
	Planning seed and planting material production public and private both to meet the farmers/country need, monitoring the progress of the production programs, forecasting the seed and planting material production, making awareness and access to the information on available seed and planting materiel stocks.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area u-Mainstream Climate Change Concerns into National Planning and Development Processes 
	Includes understanding the strengths and weaknesses of the current policies, scenario analysis to supportthe National Budgetary processes targeting optimum use of resources for development, prioritization of potential adaptation and mitigation interventions, and socio-economic impacts of CC across the key sectors; Vulnerability and risk assessment of key economic sectors including scenario analysis; Valuation and socio-economic assessment of climate change impacts in key sectors (agriculture, water, health, energy, transport)

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area 2:Climate change resilience on Settlements, Human Health and infrastructure
	Includes climate proofing of housing, urban development, , public health, drinking water, wetlands, and coastal environments; Controlling water- and vector-borne diseases (covering urban, suburban and rural habitats); Assessment of climate change impacts on forests, non-forest plantationsuch as export agriculture sectors in Sri Lanka and development of adaptation strategies

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area 3: Minimize Climate Change Impacts on Food Security
	Includes agriculture (crops, livestock and fisheries) and human nutrition; Future climate scenarios including possible extreme events with Representative Concentration Pathway (RCP) approach and seasonal and long range forecasting; Sector-wise hazard, vulnerability and risk assessment with possible risk minimizing strategies; Impact assessment of climate change on National Development Plans includingNational Physical Plan 2030

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area 4:Safeguard Natural Resources and Biodiversity from Climate Change Impacts
	includes landand water resources managementandecosystem conservationfocusing on environmentally-friendly initiatives; Assessment of food security in Sri Lanka under a changing and variable climate: An approach by analyzing future Climate scenarios and by bio-physical, socio-economic and GCM models; Develop varieties/breeds through advanced technologies that are tolerant/resistant to biotic and abiotic stresses arising from climate changes

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area 5: Future Climate, Natural Disasters and Risk Reduction
	Includes novel approaches for short, medium and long range weather and climate forecasting, climate projections, hazard and risk assessment and early warning.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area6: Mitigation and Environmental sustainability
	Includes Energy, Transport, Industry, Land use and land use change, and agriculture, focusing on carbon and non-carbon benefits; Develop and/or assess the sustainability and economic feasibility of novel approaches to improve climate resilience in the industry, energy and transport sectors

; Develop and introduce techniques/technologies -renewable energy resources to minimize greenhouse gas emission in industry, energy, waste management and transport sectors

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Research necessary to enable climate resilient and healthy human settlements
	A concerted body of applied research to better understand climate vulnerabilities specific to Sri Lanka’s settlements and to develop pragmatic recommendations and scaleable adaptation measures needs to be adopted and launched. Such research needs to have a well implemented, defined feedback loop into planning processes and agencies. Strengthening this link is vital, as is the commissioning of specific new research that helps monitor human settlements related trends and conditions. This is essential to improve planning to include climate change considerations.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Climate change impacts/adaptive measures for agriculture, livestock and fisheries sectors:
	The impacts of climate change on agriculture are yet not fully understood, especially in fisheries and livestock sectors. This knowledge is vital for us to adapt to climate change. It will facilitate the identification of adaptive measures suitable to scale up. Negative aspects on species as well as potential opportunities that climate change may provide should be explored. Impacts on pests, diseases, and IAS need to be better understood and managed. Traditional practices and community level adaptation interventions should also be explored. This will contribute towards ensuring the ability to meet food production and nutrition demand.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Climate change impacts on long term food security and on the potential adaptive measures:
	Impacts of climate change on long term food security should be studied along with how identified agricultural value chains are affected. This should study the impacts on all activities and processes developed to address that lead to a product or service that reaches the various final consumers. Dimensions on impacts on the components in the products pathway to reach the final consumer value chain structure, economic relationships between players in the chain, anticipated changes in the structure, the key threats to the entire value chain, should be well understood in order to determine adaptation interventions necessary. This research would help fill the gaps to help mitigate food security related socio economic impacts.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Pilot test and scale up community level agriculture/livestock/fisheries adaptation models:
	A key lesson from the Green Revolution was the value of demonstrating new methods and practices. This can now be replicated with climate adaptation measures by starting with pilot projects which are then promoted and eventually scaled up. This work will contribute to increased awareness and mobilization of communities for climate change adaptation.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Climate impacts and adaptive measures in plantation sub-sectors:
	A wider body of applied research into the extent and nature of climate change impacts on Sri Lanka’s plantation subsector, their productivity, and their competitiveness needs to be defined and pursued. This research is necessary to minimize impacts of climate change on plantations sector.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Pilot test and scale up sub-sector specific adaptation measures:
	Climate change adaptive measures in the plantations sector need to be developed where vulnerabilities are significant, pilot tested, and findings made available to industry groups.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Climate impacts and adaptive measures in plantation sub-sectors:
	A wider body of applied research into the extent and nature of climate change impacts on Sri Lanka’s plantation subsector, their productivity, and their competitiveness needs to be defined and pursued. This research is necessary to minimize impacts of climate change on plantations sector.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Pilot test and scale up sub-sector specific adaptation measures
	Climate change adaptive measures in the plantations sector need to be developed where vulnerabilities

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Research and monitoring programs to strengthen knowledge base on climate change and terrestrial biodiversity:
	Research on and monitoring of the impacts of climate change on terrestrial biodiversity is needed to understand where adaptation interventions are most needed. Vitally important are establishing interventions needed phenological studies on forest tree species, tailored to ecosystem/monitoring critical habitats and fauna most liable species type to be affected examining climate change impacts on different types of forest flora. Indicator species such as amphibians, freshwater crabs etc. should be given special attention. Capacity should be built for monitoring climate change impacts through training programmes on species identification, biodiversity monitoring, behavioural ecology, principles of conservation biology, phenological sampling and maintenance of accurate data base on rainfall and ambient temperature.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Research and monitoring programs to strengthen knowledge base on climate change and aquatic biodiversity:
	Research and monitoring are required continually identify threats to freshwater and coastal biodiversity that would be exacerbated by climate change and to understand where adaptation interventions are needed. Monitoring changes in coastal water quality parameters – i.e. acidity, temperature, salinity, is essential. Monitoring of salinity intrusion into surface water is particularly important to enable fishermen to adapt accordingly by selecting appropriate species for aquaculture, and to adapt to changed distribution of species in fishing grounds. Likewise research and dissemination of results are necessary to enable fishermen to change fishing methods and areas, seasons, fishing depths and catch species accordingly. Monitoring freshwater bodies and threatened aquatic species should be encouraged to minimise negative impacts on biodiversity and ecosystem services. Periodic monitoring of ecosystem health in all climatic zones is also vital for early identification of climate change impacts on freshwater species and ecosystems.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Minimize entry, establishment and spread of IAS:
	There is a need to step up preventive measures to prevent entry of new IAS; monitor natural and modified ecosystems to detect establishment of IAS and the further spread of existing IAS; promote and inculcate skills for monitoring of natural and modified ecosystems to detect climate change impacts in forests (e.g. forest die-back can promote spread of invasive species), coastal areas (e.g. coral bleaching and death has lead to Halimeda invasions, etc), and wetlands that may promote spread of IAS, with the support of universities and researchers with appropriate skills and experience. Capacity building is also needed to promote research to expand the understanding of behaviour and physiology of selected IAS, and to enhance skills for adaptive management of IAS within institutions responsible for conservation of national biodiversity.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Promote research partnerships on good practices for varied water uses:
	It is necessary to form and implement research partnerships among multiple stakeholders having various skills and technological facilities that will result in good practices for effective multiple use of ground and surface waters and an uninterrupted flow of ecosystem services in wetlands and watersheds.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Valuation and socio-economic assessment of climate change impacts in key sectors (agriculture, water, health, energy, transport)
	Review and identify existing economic strategies and plans across sectors that may be vulnerable to climate change impacts;  Identify, review and analyze the key national and sector-specific policies and strategies, to identify how climate change issues have been, or could be addressed; Valuation of sector-specific financial and socioeconomic impact of climate change on critical sectors; Perform cost benefit analysis on adaptation interventions

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Vulnerability and risk assessment of key economic sectors including scenario analysis on Floods
	To identify the vulnerable river basins of Sri Lanka for climate change and to measure the pace of change in both supply and demand in those basins; To identify and recommend appropriate adaption strategies including governance mechanisms for collective actions to minimize the vulnerability to climate change; u. Strengthen the monitoring capacity of hydrological changes in sensitive river basins; 2. Hydrological modelling to identify the pace of change in hydrology in basins;3. Identify and map out the most sensitive river basins that need immediate attention; 4. Develop basin-based early warning mechanisms for extreme anomalies (i.e, drought and flood) 5. Recommend appropriate adaptation initiatives at farm-level, village level and watershed level to meet the demand for water by multiple stakeholders in a basin.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Vulnerability and risk assessment of key economic sectors including scenario analysis on Drougts
	To identify the vulnerability of drought prone areas for water scarcity in order to develop adaptation strategies for farmers. For example areas such as Anuradhapura, for inadequate rainfall for paddy and other field crops cultivation; u. Identify the water balance components for the selected catchment areas to assess the available water for irrigation; 2. Identify the possible risk assessment methods to recommend remedial measures; 3. Perform cost benefit analysis on adaptation interventions.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Controlling vector borne diseases in urban, suburban and rural habitats
	The prevailing climatic conditions, environmental pollution, rapid urbanization, over-crowding of cities and careless human practices are proving conducive for the rapid breeding of the mosquito vector and the spread of this infection. Dengue transmission simulations have also shown high sensitivity to relative humidity and temperature and therefore are expected to exacerbate with climate change; Set up program for assessment and regular monitoring of vector densities and distribution across the country at a pilot scale.

2. Research the impacts of climate change (temperature increase, humidity variations, rainfall changes) together with interactions of other population dynamics on vector densities and distribution;

3. Refine methodology and design scaleable vector monitoring programme.

4. Develop mathematical models for early predictability of disease incidence.

5. Identify scaleable adaptation and vector control methods

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Assessment of climate change impacts on plantation and Export Agriculture Sectors in Sri Lanka and development of adaptation strategies
	Recent studies have confirmed that the country’s climate is changing and impact negatively on crop production in general. Since, plantation sector in the country comprises of mainly perennial crops of tea, rubber, coconut and export agricultural crops, and also cultivating under wider range of agro-climatic and management conditions, climate change will cause an additional burden to the existing numerous eco-physiological, social etc. problems, results severe production losses and quality variations causing massive economic losses and badly impacting on the sustainability of the industry as a whole. Climate predictions and analyses trends indicate that plantation sector is very vulnerable to climate change and implementation of urgent measures to enhance adaptation capacity is essential; Ensure sustainability in the Plantation Industry in Sri Lanka by addressing climate change challenges through broad-based adaptation strategies and policies enabling resilience enhancement

u. Identification of most vulnerable growing regions, tolerant plantation crop species/varieties/clones, and management practices to climate variability (extremes) of mainly rainfall and temperature and associated other conditions

2. Develop short, medium and long-term plantation crop/region specific adaptation measures to climate variability
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3. Introduce good agricultural practices (soil conservation, fertilizer use etc.) to enhance crop production and resource use efficiency while minimizing GHG from the sector as mitigation measures

4. Strengthen the related government Institutes, Plantation Sector, and associated Communities involved in, on knowledge and capacity in decision making, planning and implementing adaptation strategies.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Assessment of food security in Sri Lanka under a changing climate: An approach using bio-physical, socio-economic and GCM models
	The demand for food will continue to grow placing an additional strain on sustainable food production systems of the country. Climate change adds a further challenge as changes in extreme weather events and inter-annual variability. The mean climate parameters will negatively affect the production and productivity of crops and animals, and agro-ecosystem resilience, thereby decreasing the capacity to feed the county’s ever increasing population. Climate predictions and analyses of past and current trends indicate that small-scale farming households will be exposed to increased climate risks and will become more vulnerable to these risks, unless drastic measures are implemented to increase their capacity to adapt to climate change; The project is in line with National Development Policy of the ministry of Policy Planning and Economic Development, National Climate Change Policy, Adaptation – food production, food security, Mitigation – Agriculture and Livestock, National livestock development policy, 2007, national fisheries and aquatic resources development policy, 2006 (Eradication of hardcore poverty and Malnutrition), Haritha Lanka Action Plan (Mission 3 – Climate Change), National Agriculture Policy of 2007 (Policy Statement u – Promoting Agricultural Production), Science, Technology and Innovation Strategy of Sri Lanka 20uu-20u5 (Objectives u.2, 3.u, 4.2, 4.3), and the Millennium Development Goals (Goal u – Eradicate extreme hunger and poverty, and Goal 7 – Ensure environmental sustainability) and National Adaptation Plans. The proposed project involves a team-effort of scientists who are conversant in crop growth modeling under different abiotic and biotic stresses, population growth, economic growth and hydrological changes. The inter-institutional collaboration will help smooth implementation of project activities.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Enabling community level seed banks programs in building climate resilience
	Variability in rainfall patterns and the resulting swings in production are a significant nationwide concern for Sri Lanka's food security and nutrition. Poor subsistence farmers are directly vulnerable, while the supply and price shifts in the value chain also impact the poor and vulnerable country-wide. Adaptation measures are needed to mitigate the impacts of these adverse weather conditions to maintain food production and livelihood security. Maintaining paddy seed stock of varieties with different yield periods has been identified as one way of adapting to these situations. Maintaining seed stacks of other food crops such as maize, pulses, vegetable, etc. are another adaptive measure. However, maintaining adequate seed stocks centrally and distributing efficiently in emergency situations poses logistical challenges. This project, targets the development of community level programmes for quality seed production and storage to be tested on a pilot scale. If successful, this work can be up scaled to a national level.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Safeguard biodiversity from the impacts of climate change and natural disasters through increasing the resilience of coastal biodiversity.
	Main biodiversity issues are habitat fragmentation, degradation of wetlands ( coastal wetlands) and spread of invasive alien species. All these factors can exacerbate the impacts of climate change on biodiversity and ecosystem services. Healthy coastal ecosystems provide many services to humans such food, livelihoods, flood regulation, etc.  anre directly linked to human wellbeing and in supporting Sri Lanka’s food supply, livelihoods of coastal communities and provide a source of recreation. Presently the system degraded due to heavy anthropogenic pressures. To combat climate change impacts such as sea level rise, storm surges, cyclones and recurrent incidences of flooding which threaten human wellbeing, Requires to identify how these ecosystems and biodiversity can be conserved to help safeguard against climate change impacts. Hazard maps are available for Sri Lanka and hazard prone areas have been identified. Therefore, large amount of background work has been completed and need to link these research programmes with existing programmes. Value coastal ecosystems in terms of its function as a disaster shield for climate change induced hazards in selected disaster prone areas.

2. To study the impact of climate change on ecosystem function and services including coastal food chains, which underpin human wellbeing

3. Identify and test effectiveness of possible interventions to improve human wellbeing

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Promoting home gardens as a means to improve climate resilient communities and biodiversity
	The development of home garden/village models to improve connectivity of fragmented natural forest/ecosystems will contribute to reducing the vulnerability of biodiversity. Studies on pollinator community changes with climate change are also important as they may have negative impact on the productivity of agriculture. Studying the changes in migratory patterns, home ranges and behavioral responses of insect pollinators to climate change, will also help to improve the home garden model. Since it is now acknowledged that the spread of IAS is accelerated by climate change, understanding its negative effects on the economy at different levels (home garden, village) could facilitate actions to manage to below economic threshold; Study of the impact of climate change on home garden biodiversity, which underpins human wellbeing

2. Assess and Promote home garden/village farming models to improve connectivity of fragmented natural forest/ecosystems

3. Identify pest species and assess economic damage caused by them under changing climate

4. Study the changes in migratory patterns, home ranges and behavioral responses of insect pollinators related to climate change

5. Identify pest resurgence and assess their economic damages and economic impact by them under changing climate.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Future climate scenarios and seasonal climate forecasting
	projections of future changes in climate for the entire world as well as different geographical regions. However, when a small country like Sri Lanka is considered, these predictions cannot be used with sufficient reliability and thus, make important decisions for the country without wide margin of errors. It is mainly due to the fact that weather and climate are not affected only by global parameters but, local bio-physical parameters such as terrain and vegetation. Therefore, it is necessary to downscale those coarse resolution GCMs using appropriate downscaling tools to produce output at a finer resolution; Research and identify suitable Global Circulation Models (GCM) to project the future climate of Sri Lanka and down scale them in order to produce appropriate results at a finer resolution.

2. Test the model skills for temperature, rainfall, wind and if possible, dynamics of the ocean around the island.

3. Develop appropriate medium-term, long-term and seasonal weather/climate prediction methods using dynamical and statistical tools.

4. Build Human Capital and infrastructure capacity on Seasonal Climate Forecasting.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Collection of data available in all sectors and gap identification; Standardizing, processing to a useable format and archiving
	Even though data are available with government institutions, private establishment and individuals, most of them are not available for public for use and research purpose. There will be gaps in these data and certainly some of these data will not be compatible. As it is necessary for future research work, these will have to be collected, gaps identified, standardize and presented in a suitable format. Further there will be new and specific data that will be necessary for climate change and natural disaster sector and these need to be identified and arrangements have to be made to collect these. To develop a methodology to collect data in each sector such as Meteorology, energy, agriculture, water, health, natural disasters and gaps identified

2. To develop a methodology to standardize data available to come up with a easy to use format

3. To identify an authority or a place to archive data in order for researcher and others to access these without hindrance

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Implementation of Tourism Policy
	Identification of locations and areas for expansion of tourism both domestic and international, marketing and development highlighting distinctive religious traditions, cultural and historical attractions, and its natural beauty and diversity, conservation and enhancement, socio cultural compatibility, economic linkages, community involvement, private sector and planned development

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Economic Linkages
	Location of major economic activities including fishing, agriculture, handicrafts, souviniers, light industry, fruit and flowers, supporting local service activities

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Tourism Destinations
	Identification and demarcation of tourist destinations including facilities and amenities, pilgrimages, study areas, recreational, accessibility by land, air and sea, locations for holiday movement, existing and potential tourist markets

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Nature, culture and religious resources of Sri Lanka
	Unspoit secluded beaches, causeways linkng small islands, natural settings, panoramic views, migratory bird landing points, traditional fishing areas, ancient kingdoms, historical and archaeological sites, religious places and festival locations, ancient architectural buildings, irrigation and tanks networks, colonial fortifications, lagoons and estuaries, mangroves and sea grass beds, coral reefs, marine sanctuaries, wild life and forest reserves, trolling/fish angling/ traditional fishing.

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Locations for potential tourism activities
	Identification and mapping of locations potential for torism development activities like areas for beach tourism, isolation tourism, research tourism, homestay tourism, culture tourism, archaeological/historical/ heritage tourism, religious tourism, scenery-ntional parks, forest and wild life reserves, bird watching/ hides/migratory birds breeding grounds, water skiing, snorkeling, wind surfing, kite surfing, nature observing/scenic, locations for hotels and resort development, caming sites, locations for eco-tourism etc


A10 – Economic and Social Development

	ADMIN_L1
	ADMIN_L2
	ADMIN_L3
	MAJOR_FUNCTION
	GEOSPATIAL ACTIVITY

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Climate Change Secretariat
	Responding all climate change issues
	Address climate change issues at the national level development process,undertake climate change responses including development of relevant policies and programs,identifying priorities and developing mechanisms to implement national policies on Climate Change, undertaking climate change related research and distribution of research results to trigger policy reforms and actions, monitor impacts of national responses to Climate Change, Designated National Authority (DNA) for the approval of CDM projects

	My Mahaweli Development & Environment
	Forest Conservation Department
	Social Forestry and Forestry Extension Division
	Management  of none-forest resources and scientific management of natural forest
	Establish and manage tree resources in none-forest areas through active participation of local people, Encourage community involvement in scientific management of natural forests

	My Megapolis &WD
	SLLRDC
	Special Projects Division
	Special projectwork
	World Bank funded Metro Colombo Urban Development Project

	My of MD & E
	Coast Conservation Department
	Coastal Research & Design Division
	Research on coastal monitoring, designs, investigations and analysis of coastal disasters
	Coastal monitoring, research, investigation and design, identification and monitoring of social, economical, and environmental issues and trends, Shoreline investigations with analysis of hydrodynamics and geomorphology for formulation of shoreline stabilization and development, Analysis of coastal disasters, coastal risks  and developed preparedness, adaptation and mitigation measures, Maintaine Coastal Information System with spatially and temporally distributed coastal data and information and shared among public and private for better decision making.

	My of Fisheries & Aquatic Resources Development
	NARA
	Socio Economic and Marketing Research Division
	Sociao economic and marketing research
	Marketing & Trade  research; Economic analysis and fishing operation;  Studies on social aspects and welfare issues of fishermen and their dependent ; Maintain the Fisheries Information Center;

	My MD & Environment
	Central Environment Authority
	Environmental Economic Affairs Unit
	National green accounting system development
	Integrate Environmental Economics in to Environmental Management with a view to promote Sustainable Development; Contributing in National Green Accounting Mechanism in Sri Lanka conducted by the Ministry of Environment;

	Ministry of Agriculture
	Ministry of Agriculture
	Projects Division
	Coordination and implementation of agriculture related projuects
	Development and submission of project proposals to Donor Agencies and implementation; upply of information on International Trade Agreement relating to international trading; minimization of the post harvest losses of Horticulture crop cultivation;Conducting research on agriculture 

	Ministry of Agriculture
	Ministry of Agriculture
	Agriculture Development Division
	Production and productivity enahncement of agriculturte crops
	Increasing both production and productivity of selected crops to ensure food and nutritious security at national level;  Ensure the availability of local seeds and planting materials; Attract youths to engag in professional agriculture; Transfer from subsistence agriculture to commercial agriculture by enhancing production efficiency and productivity through research and technological advancement facing global commercial society; mprove land use, management and crop cultivation methods in the cultivation of supplementary food crops, vegetable and fruit; • Introduce mechanization, modern technology and value addition in supplementary food crops; Diversification of the production of supplementary food crops, vegetable and fruit

	Ministry of Agriculture
	Department of Agriculture
	Socio Economics and Planning Centre(SEPC)
	Socio economic policy analysis and research
	Socio economic research and policy analysis are focused on adoption of farm mechanization, resource utilization, international trade, technology dissemination, food security and food consumption patterns; Streamline various research and development programs  and guiding policy makers in developing strategies for solving problems concerning food shortage; Investigated main socio economic problems, policy aspects and resource utilization in the food crops sector

	Ministry of Agriculture
	Department of Agrarian Development
	Development and Progress Control Division.
	Environmental Technical Assessment
	Organizing field visits and supply reports in regard to Environmental Technical Assessments which are produced by external government institutes; Repairing minor irrigations and development of  cultivation path (attachment u & 2) on the project of CAREP;Cultivation of Abandoned Paddy Lands; Building Rehabilitation (Agrarian Services Centres); Construction of Fertilizer Stores;  Rehabilitation of Minor Irrigation Systems

	Ministry of Agriculture
	Department of Agrarian Development
	Institutional Development Division
	addressing the economic and social background of farmers
	Strengthening the economical and social background of the farmers by fulfilling their agricultural needs, 

	Ministry of Agriculture
	Department of Agrarian Development
	Productivity Development and Sales Division
	Actions on reaching maximum harvets
	Achieve a maximum harvest by means of introducing a better management procedure by managing agricultural lands and treating with better management 

	Ministry of Agriculture
	Department of Agrarian Development
	Agrarian Bank
	Agriculture finanicial support services
	Grant entire loans required by farmers by means of strengthen the farmer banking;  to supply capital investment for rural farmers to get rid of their poverty; farmers improving tendency towards their savings and developing their investment power; assistance to convert the house hold agriculture to economic level; allow farmers to develop their financial and economic power by organizing them.

	My Megapolis &WD
	Urban Development Authority
	Urban Regeneration Project Division
	Redevelopment of informal housing areas
	Eliminate shanties, slums and other dilapidated housing from the city of Colombo by resettlement of the families presently living under unhygienic and poor environmental conditions in such housing in new housing schemes of internationally recognized standards and in doing so to make the City of Colombo the most attractive city in South Asia

	My of City Planning & Water Supply
	National Water Supply & Drainage Board
	Policy & Startegy Division
	Management of value chain
	Management of value chain effectively and efficiently for timely delivery of services to the internal and external stakeholders; -Drafting Subsidiary Loan Agreements with External Resource Department; -Coordination with National Planning Department for Project formulation;-Investment portfolio management; Sector policy formulation and Development of Guidelines; Development of Public Private Partnership Models (PPP/ BOT);-Maintaining and updating Database of priority water supply projects.

	My Finance & Planning
	Department of Census & Statistics
	Population Census and Demographic Division
	Conduct census and surveys
	Conduct Census of Population and Housing; Conduct DHS Survey

	My Finance & Planning
	Department of Census & Statistics
	National Accounts Division
	Compile national accounts
	Compile national accounts of Sri Lanka quarterly and annually

	My of Higher Education & Highways
	Road Development Authority
	Environment & Social Development Division
	 
	 

	My of Higher Education & Highways
	Road Development Authority
	Environment & Social Development Division
	 
	 

	My of Irrigation and Water Resources Management
	Irrigation Department
	Zones (North, Central, Southern, Uva & South East, North East Zone)
	Water resouces development
	Promoting new, restoration or rehabilitation water resources development projects; Preparation of PIR, initiating full investigation surveys, initiating engineering material surveys and preparation of firm proposals, design and construction drawings of Minor Irrigation schemes; Execution of pre feasibility study and preparation of pre feasibility report for Major Irrigation schemes; Execution of operation studies and flood studies, framing firm proposals, designing and preparation of construction drawings for Major Irrigation schemes; Initiating EIA/IEE studies with the assistance of Environmental studies branch for Major and Irrigation schemes.

	My of Irrigation and Water Resources Management
	Irrigation Department
	Land Use Division
	Land Suitability Mapping
	Conduct Soil surveys in various intensities  to prepare land use plans: Board reconnaissance soil surveys carried outin siting irrigation projects to locate the most advantageous sites for such scheme; detailed reconnaissance soil survey (Detailed soil survey –Low intensity) helping to decide the costs of development  affected by land and soil characteristics that determine the method of irrigation to be used, the cost of land preparationand need for special measures like surface drainage; The selection of lands for irrigation and detailed layout planning are carried out using detailed medium intensity or detailed high intensity soil and land classification surveys for settlement planning, detailed land use planning, lay out of research trials; The preparation of land suitability maps for different purposes based on interpretation of soils, climate and other land features not only for agricultural purposes but also non agricultural uses like forestry, engineering uses (roads, buildings, waste disposal, and pipelines), tourism, recreations, wildlife etc; Hazard of salinity and alkalinity  evaluation of irrigation scheme and Predicting and monitoring conditions in various major schemes; Mapping of existing land use to assess land development cost and plan settlement in new schemes and to determine encroachments in existing schemes 

	My of Irrigation and Water Resources Management
	Irrigation Department
	Irrigation & Productivity Enhancement Unit
	Farmer participation of optimum use of water
	Facilitating farmer participation for optimum use per unit of water and land;Monitoring productivity improvement to paddy cultivation and other field crops in all major and medium schemesMonitoring productivity improvement to paddy cultivation and other field crops in all major and medium scheme; Coordinate services of relevant line agencies responsible for credit, agriculture inputs, marketing and income generation programme etc.

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio Prospecting Unit
	National policy development
	Developing a national policy on Access to Genetic Resources & Benefit Sharing; Coordinating and carry out activities related to Nagoya Protocol on Access to Genetic Resources & fair & equitable sharing of benefits.

	Ministry of Plantation 
	Coconut Research Institute
	Agricultural Economics & Agribusiness Managment Division
	Promoting agri business opportunities
	
Generation of Agricultural Economics and Agribusiness Management knowledge to meet the challengers of the coconut industry; Economic analysis of research recommendations;Developing sustainable coconut – based income generating technologies for rural communities; Assessment of economic losses due to pest and diseases for coconut;Evaluation of the physical performance and functional efficiency of the coconut marketing system in Sri Lanka;Examine the implication of climate change on coconut industry; Identification of issues related to the coconut land fragmentation; Labour issues; Exploring the potential of expanding coconut cultivation into urban and semi urban and non- traditional areas;needs of mechanization for coconut industry;Examine the economic impactions of indiscriminate land usage patterns.



	Ministry of Plantation 
	Coconut Research Institute
	Coconut Processing Research Division
	Enhancing income from coconut production
	Increase the income from coconut by improving the quality of the coconut products, reducing domestic waPhase, value addition and product diversification

	My of Health
	My of Health 
	 
	Policy formulation, plannig and programming 
	Provide technical advice in policy formulation, planning and programming on promotion of health through Advocacy, Behavior Change Communication, Social Marketing and Community Mobilization; To support various health programmes conducted by the Department of health services and other health related sectors through advocacy, behavior change communication and social mobilization for health actions;  To promote, support and undertake planning, implementing, monitoring and evaluation of health promotion programmes in different settings; To promote health care consciousness among the masses through mass media; To assist and develop IEC / BCC materials required for health promotion and behavior change communication; To develop the capacities of manpower, both within and outside the department of health services in order to act as health promoters and change agents through advocacy, behavior change communication and social mobilization; To educate and empower the public on health issues, to enable them to increase control over and promote individual and community health; To coordinate with health related governmental, non-governmental and -international agencies and organization in promoting health of people; To develop managerial capacities of health and health related sectors to manage health promotive programmes; To monitor and evaluate health promotive programmes and facilitate monitoring and evaluation of them at different; To support and undertake research related to Behavior change of the community and social mobilization

	My of Disaster Management
	National Building Research Organization
	Human Settlement Division
	Planning of low income settlements
	Professional capabilities in planning low-income housing settlements, cost effective housing design and construction technologies, urban solid waste management, disaster risk reduction in local governance, settlement planning and building guidelines for disaster prone areas, multi hazard mapping technologies, community mobilization, climate change studies etc.

	My of Agriculture
	Agricultural Insurance Board
	 
	Insuring agriculral activities
	Introduction of new insurance schemes to reduce the risk of local agriculture; Implementation of local agricultural and social security systems;Maintaining customer satisfaction and a group of employees; Establish a National Fund for Risk management

	My of Agriculture
	Hector Kobbekaduwa Agrarian  Research and Training Institute
	Agricultural Policy and project evaluation (APPE) Division
	Research on agricultural projects
	Conducting research studies associated with monitoring and evaluation of projects in land, crop cultivation, livestock, micro –finance, gender studies, agriculture knowledge system and agrarian transformation; Review and analysis of agricultural and rural development policies; Monitoring and evaluation of projects and programmes related to agrarian and rural development; Impact assessment of agricultural projects and programmes; Investigation of land issues; Research on poverty and related studies; Studies on labour and employment; Analysis on decentralization and beneficiary participation in development

	My of Agriculture
	Hector Kobbekaduwa Agrarian  Research and Training Institute
	Agricultural Resource Management [ARM]
	Research on agricultural Productivity and profitability
	Undertake research studies on how efficiently the agricultural resources are managed in relation to productivity, profitability, and sustainability in the farming systems of the agrarian sector alleviating hunger, malnutrition and poverty of the population. Land, labour, agricultural inputs, farm power and extension; Agricultural Transformation; Agricultural Policy; Agricultural knowledge systems; Production Economics; Farming Systems; Agro IndustriesAgro Industries;Agro Industries, Food Security, Women in Agriculture 

	My of Agriculture
	Hector Kobbekaduwa Agrarian  Research and Training Institute
	Agricultural Marketing Information system (AMIS)
	Commodity pricing
	Collection, analysis, compilation, and dissemination of prices of food commodities for policy makers, government officers, farmers, traders, academicians and the general public; producer, wholesale and retail prices of agricultural commodities throughout the country via a network of Statistical Assistants and investigators. Dissemination of daily, weekly and monthly prices 

	My of Agriculture
	Hector Kobbekaduwa Agrarian  Research and Training Institute
	Human Resources and institutional Development Division (HRID) 
	Social science research
	Primarily designs and executes training programmes to enhance knowledge, develop skills and change attitudes of adults involved in agrarian and rural development activities; Training fields covers Adults Training Methodology; Social Science Research Methodology; Agricultural Marketing and marketing extension; Project Planning and Evaluation; People mobilization and People centered Agricultural Resource management; Training of trainers on organizational management, people mobilization, PRA and PCM;Participatory Irrigation Management; Farmer Training on organizational management, leadership development, partnership development etc. 

	My of Investment Promotion
	Board of Investment of Sri Lanka
	Investment Promotion Division
	Motivation of investors to engage in different econoic activities 
	Foster and generate economic development; Widen and strengthen the base of the economy;  Encourage and promote investment, specifically Foreign Direct Investment (FDI);  Promote interdisciplinary interaction and collaboration Promote interdisciplinary interaction and collaboration; Promote Sri Lanka as a Trading Hub.

	My of Investment Promotion
	Board of Investment of Sri Lanka
	Project Appraisal Division
	Appraising of all investment initiatives
	 Diversify the sources of foreign exchange earnings and increase export earnings;  Promote innovation and adoption of new technologies and generate new employment.;

	My of Investment Promotion
	Board of Investment of Sri Lanka
	Project Implementation Division
	Operations of investment promotion zones
	Establish Investment Promotion Zones (IPZs) throughout the country especially through public and private partnership.

	My of Investment Promotion
	Board of Investment of Sri Lanka
	Project Monitoring Division
	attending matters connected with macro entreprices
	Help existing enterprises in dealing with macro socio economic challenges and help in their transformation; 

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Social Network Amongst Agriculture Users
	Network of agriculture sector stakeholders including producers, markets, extension workers, policy makers to distribute information and enhance engagement

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	e_Market place for agriculture
	Creation of e_market place, market information and scalable payment systems for national and international trade, promotion and awareness raising on use of e/m service

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Logistics (storage and transport) information linking agriculture service providers and markets
	creation of data base of storage and transportation service providers with information management, tracking and payment capacity

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Online Agriculture Workforce information and services
	Creation of an online workforce (skilled and semi skilled) requirement and availability information  system

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Farm mechanization information and service
	Creation of online machine and equipment information system linked with market machine availability and rentals.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Information on enabling environment and agri-business opportunities
	Information on investment opportunities for entrepreneurs and international investors, buyers and suppliers

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Policy guidelines and support to agri insurance providing companies
	Guidelines to enable micro-insurance, field database, disaster and compensation.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Monitoring of groups / cooperatives through online systems
	Creation of database, linking of database, registration and monitoring processes.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area 2:Climate change resilience on Settlements, Human Health and infrastructure
	Includes climate proofing of housing, urban development, , public health, drinking water, wetlands, and coastal environments; Controlling water- and vector-borne diseases (covering urban, suburban and rural habitats); Assessment of climate change impacts on forests, non-forest plantationsuch as export agriculture sectors in Sri Lanka and development of adaptation strategies

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Research necessary to enable climate resilient and healthy human settlements
	A concerted body of applied research to better understand climate vulnerabilities specific to Sri Lanka’s settlements and to develop pragmatic recommendations and scaleable adaptation measures needs to be adopted and launched. Such research needs to have a well implemented, defined feedback loop into planning processes and agencies. Strengthening this link is vital, as is the commissioning of specific new research that helps monitor human settlements related trends and conditions. This is essential to improve planning to include climate change considerations.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Assessing Socio economic benefits of investments on projects for mitigating Disaster Impacts
	Though there are clear methodologies for carrying out Economic Rate of Return for economic development projects no such calculations are undertaken for investments on DRR projects. As per the assessment made by the National Planning Dept. in 20uu it was observed that the damages and losses in several important sectors due to floods have exceeded Rs 77 billion. Failure of large no of dams of village level tanks creating cascade effect on medium scale dams is one the main reason for causing severe floods and damage to infrastructure. A methodology to assess the benefit of investment to ensure the safety of the dams could have been used to justify the investment related to DR measures on small dams. Such an assessment would be useful to economic planners to decide on the priority areas of investment; Undertake loss, damage and risk assessment of disasters on various sectors during last three years

2. Review the economic models used in the region and in the country to assess the economic rate of return on development projects and study the possibility of incorporating socio economic benefit assessment into the methodology used.

3. Develop a methodology to carry out the assessment on disaster risk reduction projects

4. Develop a case study based on ongoing DRR project

5. Train the development planners to undertake social economic benefit analysis for new development projects on DRR

6. Develop hazard and vulnerability maps for DRR

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Planning and implementation of Tourism development programmes, projects etc 
	Fundamental sensitive factors for tourism covering  social aspects including benefits to local communities, cultural aspects including enhancement of protection of cultural heritage , environmental aspects includng enhancement and protection of the natural resources

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Implementation of Tourism Policy
	Identification of locations and areas for expansion of tourism both domestic and international, marketing and development highlighting distinctive religious traditions, cultural and historical attractions, and its natural beauty and diversity, conservation and enhancement, socio cultural compatibility, economic linkages, community involvement, private sector and planned development

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Economic Linkages
	Location of major economic activities including fishing, agriculture, handicrafts, souviniers, light industry, fruit and flowers, supporting local service activities

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Tourism Destinations
	Identification and demarcation of tourist destinations including facilities and amenities, pilgrimages, study areas, recreational, accessibility by land, air and sea, locations for holiday movement, existing and potential tourist markets

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Locations for potential tourism activities
	Identification and mapping of locations potential for torism development activities like areas for beach tourism, isolation tourism, research tourism, homestay tourism, culture tourism, archaeological/historical/ heritage tourism, religious tourism, scenery-ntional parks, forest and wild life reserves, bird watching/ hides/migratory birds breeding grounds, water skiing, snorkeling, wind surfing, kite surfing, nature observing/scenic, locations for hotels and resort development, caming sites, locations for eco-tourism etc


A11 – Information Services

	ADMIN_L1
	ADMIN_L2
	ADMIN_L3
	MAJOR_FUNCTION
	GEOSPATIAL ACTIVITY

	Ministry of Land
	Survey Department
	Air Survey Branch
	Airborne spatial data production
	Request analysis, airborne data acquisition planning, flight path designing, acqusiotion of a/p, processing of neagtives, production of a/p, Request handling and order placement, supply of bulk requests, generation of oprthophotos

	Ministry of Land
	Survey Department
	Remote Sensing Branch
	Land Use/ Land Cover Mapping using images
	Preparation of guidelines and instructions, defining interpretaion and mapping processes, define land use/land cover classification key, compilation, editing, quality checking process, database design, acquisitio of a/p and satellite images as ecessary, printing of hard copies and publishing as digital data

	Ministry of Land
	Survey Department
	GIS Branch
	Create & maintain of geodatabases
	Preparation of guidelines and instructions, defining standards, define database model, generating stereo plotted data, develop DEM, DTM, Contour Network, field verification, editing and updation, quality checking and provide for usage

	Ministry of Land
	Survey Department
	Mapping Branch
	Production of Topographic & Thematic maps
	Prepare Cartographic Data Base  &Production of hardcopy maps (Topographic & Thematic), Prepare National Atlas for Sri Lanka

	Ministry of Land
	Survey Department
	LIS Branch
	Create seamless database on parcel base LIS
	Surveying and mapping, collection of records related to ownership, boundary demarcation, GPS Surveys, database design and development, maintaing of records and updation with changes, administering legal assistance for boundary clewarance 

	Ministry of Land
	Survey Department
	Geodetic Branch
	Establish National Geodetic Control Network
	Establishing  and administering National Geodetic Control Network(Horizontal/Vertical) 

	Ministry of Land
	Survey Department
	Geodetic Branch
	Administering survey controls
	Establishing  and administering  Control Surveys

	Ministry of Land
	Survey Department
	Geodetic Branch
	Acquistion of aerial photography by UAV
	Request analysis, airborne data acquisition planning, flight path designing, acqusition of a/p by UAV, processing of data, production of a/p, Request handling and order placement, supply of requests

	Ministry of Land
	Survey Department
	Geonames Branch
	Develop standardized geographical names
	Collection of geograp[hic names, verification, comparison of historic data, naming conventions, standardization of naming, alphabetical placement

	Ministry of Land
	Land Use Policy Planning Department
	IT/ GIS Division 
	System Design and Administration, GIS based district land use planning
	System development and administration, Network administration: Technical and administrative control of the LAN, Web administration, Database administration: Postgres, MySql and MS Sql administration, Security/control administration, VoIP administration: Maintaining IP PBX or other specific system, back up, land data bank

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Sustainable Development Division
	Develop Sustainable Human Development Index
	Developed a Sustainable Human Development Index (SHDI) incorporating environmental aspects and quality of the life such as carbon emission, bio capacity, ecological footprint and poverty to Human Development Index (HDI)

	My Mahaweli Development & Environment
	Forest Conservation Department
	Environmental Conservation and Management Division
	Forestry sector environment management
	Address in all conservation issues including the planning and management activities of the forestry sector, monitoring of all the environment management activities including EIA on forestry,Operate the Environment Information Management System database (EIMS), Act as focal point for the World Heritage Convention and Biosphere Programme of the UNESCO

	My Mahaweli Development & Environment
	Forest Conservation Department
	Forest Inventory & Geographical Information Systems Division
	Inventorying of forest resources and mapping
	Responsible for inventorying the forest resources and mapping the island wide forest cover, opertes Remote Sensing, GIS and Cartographic processes, - Assessment and monitoring of biomass and carbon stocks in forests, home gardens and other tree resources in the country

	My of MD & E
	Coast Conservation Department
	Coastal Research & Design Division
	Research on coastal monitoring, designs, investigations and analysis of coastal disasters
	Coastal monitoring, research, investigation and design, identification and monitoring of social, economical, and environmental issues and trends, Shoreline investigations with analysis of hydrodynamics and geomorphology for formulation of shoreline stabilization and development, Analysis of coastal disasters, coastal risks  and developed preparedness, adaptation and mitigation measures, Maintaine Coastal Information System with spatially and temporally distributed coastal data and information and shared among public and private for better decision making.

	My of Fisheries & Aquatic Resources Development
	NARA
	Hydrographic Office
	Marine surveys and mapping
	Bathymetry data collection, processing & preparation of nautical chart;  Preparation of fisheries map for fisherman; Geomorphological charges using GFs/ RS techniques;Derivation of near shore bathymetry by using HR satellite images; - ENC chart Production; GIS and RS analysis and mapping for Delimitation of outer edge of the continued margin in Sri Lanka

	My MD & Environment
	Central Environment Authority
	Research & Development Division
	Research and database development on environment
	Prevention/mitigation of environmental degradation and develop criteria for sustainable management of the environment by way of conducting , promoting, facilitating and coordinating research/studies /surveys and dissemination of information; Ensure sustainable management of Environmental Resources of Sri Lanka through application of Geo- information technologies; Identify and prioritize significant environmental issues / problems which leads to the degradation of the quality of the environment of the country; Conduct, promote, facilitate and co-ordinate, surveys, investigations and studies pertaining to the environmental management which are compatible with the mandate of the CEA and dissemination of such information; Development of a research database and research needs relevant to the mandate of the CEA;Development of web base GIS system to increase user interface while sharing of data/ information with Provincial and district offices of the CEA;Comprehensive geospatial environmental resources database of Sri Lanka and analysis required for environmental planning, management, assessment, monitoring & awareness activities and dissemination of such information

	My MD & Environment
	Central Environment Authority
	National Environmental Information Center (NEIC)
	Environmental information and networking
	National Focal Point for the Dissemination of Environmental information in Sri Lanka; Create and develop collections of environmental information sources which would satisfy the information needs of all categories of information users; Coordinate the collection of environmental information and information sources by networking and through cooperative programs;

	Ministry of Agriculture
	Ministry of Agriculture
	Projects Division
	Coordination and implementation of agriculture related projuects
	Development and submission of project proposals to Donor Agencies and implementation; upply of information on International Trade Agreement relating to international trading; minimization of the post harvest losses of Horticulture crop cultivation;Conducting research on agriculture 

	Ministry of Agriculture
	Ministry of Agriculture
	Statistics Division
	Information compilation on agriculture
	Maintaining and updating of database in the field of agriculture; Forecasting of Agricultural Crop Production; Preparation of agriculture related data on various aspects of agriculture.

	Ministry of Agriculture
	Department of Agriculture
	Progress Monitoring & Evaluation Unit
	Compilation of agriculture data for policy decisions
	Make available adequate and reliable data and information  for making appropriate and timely decision to control the efficiency and effectiveness of programmes and projects.

	My Megapolis &WD
	Urban Development Authority
	GIS Division
	spatial data collection and sharing
	Co-ordinate Information System and Information and Communication Technology related requirements of end user in relation to national, regional, urban and project level planning 

	My of City Planning & Water Supply
	National Water Supply & Drainage Board
	Information Technology Division
	IT systems and solution for water supply & sewarage
	Provide  IT Systems and Solutions to the NWSDB; Use of most effective tools in improving operational efficiency, quality of services and productivity;  Enhance the IT Infrastructure and Solutions to suit the needs of the sector; Utilization of cloud computing for the organization in future; Provide Enterprise-wide IT Solution; the Implementation of Inventory Management System (IMS) to computerize the island wide stores network, Human Resources Management System (HRM) to computerize the activities of the HRM Division

	My of City Planning & Water Supply
	National Water Supply & Drainage Board
	GIS & Mapping Section
	Surveying and mapping and geo spatial data
	Serving as the main agency in surveying, mapping and in geo-spatial activities having a particular responsibility in the organization

	My Finance & Planning
	Department of Census & Statistics
	Population Census and Demographic Division
	Conduct census and surveys
	Conduct Census of Population and Housing; Conduct DHS Survey

	My Finance & Planning
	Department of Census & Statistics
	Industries, Construction, Trade and Services Division
	Conduct economic census-industry, trade & commerce
	Conduct Economic Census-industry, trade and services sectors; Conduct Quarterly Survey on Industrial Production;Conduct Annual Survey on Industries and Annual Survey on Construction Industries;Prepare Economic Atlas

	My Finance & Planning
	Department of Census & Statistics
	Agriculture and Environment Division
	Conduct economic census-agriculture
	Conduct Economic Census- Agriculture Sectors; Conduct Paddy Extent for Maha and Yala Seasons; Conduct Crop Cutting Surveys and Estimate Production of paddy for Maha and Yala Seasons; Collect Highland Crop and Livestock Statistics; Prepare cost of production for Tea, Rubber and Coconut; Compile agriculture related indicators such as Food Balance Sheet and Volume Index annually

	My Finance & Planning
	Department of Census & Statistics
	National Accounts Division
	Compile national accounts
	Compile national accounts of Sri Lanka quarterly and annually

	My Finance & Planning
	Department of Census & Statistics
	Sample Surveys Division
	Labour force survey
	Conduct Quarterly Labour Force survey;  Conduct  Income and Expenditure Survey   once in three years;  Conduct special sample surveys such as  Child Activity Survey 

	My Finance & Planning
	Department of Census & Statistics
	Research & Special Studies Division
	Employment census
	Public and Semi Government Sector Employment Census;  Compile  gender, MDG/SDG indicators etc.

	My Finance & Planning
	Department of Census & Statistics
	Prices and Wages Division
	Conduct test purchasing survey
	Conduct Test Purchasing Survey;- Compile price indexes  such as   Producer’s Price Index

	My Finance & Planning
	Department of Census & Statistics
	Cartography Division
	Preparation of census block maps and atlas
	Prepare census block maps; -Prepare Atlas on data collected from Census of Population and Housing

	My Finance & Planning
	Department of Census & Statistics
	Branch offices of the department located in some of the ministries and departments eg: -Department of Lobour ;-Customs Department; -Ministry of Health; -Registrar General's Department
	Compilation of statistics based on administrative records
	Conduct census / surveys and  compile statistics based on administrative records

	My of Irrigation and Water Resources Management
	Irrigation Department
	ICT Branch
	facilitate functional level ICT application
	Planning and upgrading the infrastructure facilities on information technology; Coordinating and handling activities related to IT;Providing services to the Ranges and Zonal offices  to improve their IT facilities and knowledge;Providing technical guidance for the Departmental Procurement Committee (DPC) on the IT related procurements; Marinating the computer centre, LAN and the peripherals of the Department

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio Treaty Coordination Unit
	Implementing conventions on biodiversity
	Coordinating  Convention on Biological Diversity and other related conventions and agreements; Carry out Clearing House Mechanism CHM; Preparation of  National Report on Biological Diversity

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio Prospecting Unit
	National policy development
	Developing a national policy on Access to Genetic Resources & Benefit Sharing; Coordinating and carry out activities related to Nagoya Protocol on Access to Genetic Resources & fair & equitable sharing of benefits.

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio data Processing Unit
	Developing / Updating of Databases on Biodiversity related Components
	Need data on Pollution & Waste Disposal made from liquid. solid waste,  agrochemicals; level of impact causing degradation of river, sub-surface and coastal water quality; fertilizers, pesticides and herbicides use for high crop yields washed off fields and transported in waterways, contaminating aquifers and reservoirs provide freshwater, and affecting the biology of sensitive riverine and coastal ecosystems; Over exploitation and unsustainable use Overexploitation of resources, by over-fishing, over-hunting, overgrazing and over-harvesting causing biodiversity loss in ecosystems; Affects of Natural Disasters  such as cyclones, storm surges, volcanic eruptions, earthquakes, forest fires, landslides, extended droughts and extensive floods and aftermath causes to  wildlife mortality due to disappearance of food, failure to breed; Climate Change & Vulnerability impacts on sea-level and sea-surface temperature causing  salinity, and  freshwater supply and loss of agricultural land, coral bleaching  affecting lives on reefs causing food insecurity in marine ecosystems,Spread of Invasive alien species threats to biodiversity and cause serious ecological and economic damage and high social costs.

Tourism when development is uncontrolled, it can be a major cause of ecosystem degradation and destruction through i) destruction of habitats for the development of infrastructure; ii) transportation facilitating the introduction of invasive alien species; iii) degradation of habitats from an increased quantity of waste generated; iv) damage of habitats as a result of recreational activities

	International Water Management Institute
	International Water Management Institute
	GIS, RS and data Management Unit
	Research on water secure
	Independent think tank to stimulate debate and influence water management decisions; provide science-based products and tools for tackling water management challenges  where water scarcity and water access are persistent problems; facilitate capacity building and learning in order to increase the likelihood of its research findings; Working on the vision on "A water-secure world" and encompasses the issues of food, energy and water resources; urbanization and demographic change; human and environmental health; and climate variability and change. It incorporates principles of efficiency and equity to achieve food security, halt environmental degradation, reduce poverty and foster economic growth.

	My of MD & E
	Metereology Department
	 
	Weather warnings
	Issuing of severe weather warnings, cyclone warnings, Tsunami warnings; Public weather forcasts; city forecasts, Ten day forecast, seasonal forecasts; Probabilistic rainfall forecasts; Mean annual rainfall, mean annual temperature, 

	My of MD & E
	Metereology Department
	Centre for Climate Change Studies
	Research on climate change
	Research into Climate Change, Monitoring of Climate Change and Creating Awareness on Climate Change Related Issues; Information gathering and dissemination; Execution of Models of Climate Change; Documentation services; Establishing links with relevant International Agencies andEstablishing links with relevant International Agencies Assisting in consultation on climate change.

	Ministry of Agriculture
	Natural Resources Management Centre
	GIS and Remote Sensing
	Spatial data generation related to crops and land suitability
	Generate guiding information for systematic utilization of resources through GIS and remote sensing; Development and maintenance of national, provincial, district and local spatial databases on land and water resources; Development of planning tools and aids to optimize resource utilization management at national, provincial and local scales; Identification of spatial relationships and trends in geographical data for integrated land and water resources management;  Forecasting agricultural production through application of remote sensing; Awareness creation on the application of geo-information and remote sensing for agriculture; Crop suitability / land evaluation assessments through geo-spatial investigations; Integration of spatial and non-spatial data for decision making in agricultural development by amalgamation of GIS and Information technology

	My of Agriculture
	Hector Kobbekaduwa Agrarian  Research and Training Institute
	Agricultural Marketing Information system (AMIS)
	Commodity pricing
	Collection, analysis, compilation, and dissemination of prices of food commodities for policy makers, government officers, farmers, traders, academicians and the general public; producer, wholesale and retail prices of agricultural commodities throughout the country via a network of Statistical Assistants and investigators. Dissemination of daily, weekly and monthly prices 

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Socio Economics and Planning Center
	Conducting socio economic analysis and planning
	Socio-economic and institutional aspects in environmental and water resources management issues with particular reference to small farming sector,  water and environmental resources management issues from a range of perspectives: governance, environment a

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Integrated Natural Resource Management Information System
	GIS Data including HR satellite images and other information on land use/ lnad cover/ land degradation, soil map, soil fertality, forest resource use, geo portal and geo morphology, irrigation and water management, bio diversity, invasive allien speies, disaster management, weather forcasting, fire history and forest preservation

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Social Network Amongst Agriculture Users
	Network of agriculture sector stakeholders including producers, markets, extension workers, policy makers to distribute information and enhance engagement

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Agromet Data and services
	Online availability of weather and other climaticdata, forcasting and knowledge base

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Information on Climate Smart Technologies and Climate Resilient Crops and Breads
	Informtion, access to training on smart agricultural practices and new technologies

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Online information on offseason crop production technology package
	Information, access to training on offseason crop production.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Accessible information resources on government policies and guidelines
	Information and access to government policies and guidelines.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	E-agriculture extension monitoring
	E-agriculture extension monitoring

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Information on fertilizer history by land area
	An application to provide history of fertilizer use in the land area.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Interoperable and secure e/m-agriculture applications platform with content
	An integrated application platform interoperable with e-government services for E-agriculture service delivery.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Integrate e-agriculture services with G2C
	Service integration of e-government and e-agriculture services including security, interoperability

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	ICT policy on data sharing, data classification, data formats, secure e-documents
	Policy and guidelines on data formats, data classification, implementation

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	
	Commodity outlook modeling
	Forecasting future demand and supply of specific commodity.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	
	Plant genetic resource database
	Information on plant genetic resources at the Plant genetic resource centre

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	
	Central database of agriculture statistics
	Reliable data collection and updating mechanism with compliance to national data from Census and Statistic Department.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	
	Database for seed and planting material
	Planning seed and planting material production public and private both to meet the farmers/country need, monitoring the progress of the production programs, forecasting the seed and planting material production, making awareness and access to the information on available seed and planting materiel stocks.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area 5: Future Climate, Natural Disasters and Risk Reduction
	Includes novel approaches for short, medium and long range weather and climate forecasting, climate projections, hazard and risk assessment and early warning.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area 7: Data management
	Includes data gathering, gap identification, standardization,archiving, and accessibility to stakeholders; Collection of data available in all sectors and gap identification

; Standardizing, processing to a useable format and archivingCollection of data available in all sectors and gap identification

; Standardizing, processing to a useable format and archiving

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Improve coordination/dissemination through existing institutional mechanisms
	Improving the currently scattered information gathering and researching processes on human settlements needs to be accompanied by similar measures to enhance the access to resulting information in the public domain. War-time restrictions on geo-spatial data and other information need to be reviewed and removed to enable informed decision making at all levels. This will assist in increasing awareness on vulnerabilities and adaptation of settlements.


A12 – Political and Government Affairs

	ADMIN_L1
	ADMIN_L2
	ADMIN_L3
	MAJOR_FUNCTION
	GEOSPATIAL ACTIVITY

	My Mahaweli Development & Environment
	My Mahaweli Development & Environment
	Climate Change Secretariat
	Responding all climate change issues
	Address climate change issues at the national level development process,undertake climate change responses including development of relevant policies and programs,identifying priorities and developing mechanisms to implement national policies on Climate Change, undertaking climate change related research and distribution of research results to trigger policy reforms and actions, monitor impacts of national responses to Climate Change, Designated National Authority (DNA) for the approval of CDM projects

	My Local Government & Provincial Councils
	Sri Lanka Institute of Local Governance
	Research Division
	Conducting research and surveys among local authorities
	Supporting Local Authorities & Provincial Councils by conducting Research & Surveys and dissemination of results and necessary Information for policy makers to strengthen the Local Government Sector; To undertake and promote Research Studies of Local Authorities and Provincial Councils to improve and develop their capacities; Dissemination of Research findings among relevant Policy Makers & Implementing Agencies;Link with National as well as International Research Bodies in the area of Governance: To unearth areas of Importance for new Research initiatives. Maintain a Data Base of Provincial Councils & Local Authorities; Documentation of Research outputs.Documentation of Research outputs.

	My Local Government & Provincial Councils
	Sri Lanka Institute of Local Governance
	Physical Planning Division
	Training of all members of local authorities & PCs
	Training of members and officersof provincial councils and Local authorities  to equipping them to perform their official duties efficiently and effectively; To assist in the building up of a cadre of competent provincial and local government officers and personnel in the country, with a view to ensuring good governance; To sponsor and hold, conferences and seminars and to publish books and magazines, on provincial and local government.

	My Local Government & Provincial Councils
	Sri Lanka Institute of Local Governance
	General Management Division
	Capacity building of Las and PCs
	Capacity building of Provincial Councils and Local Government Institutions by providing Advocacy, Training and Consultancies. Address contemporary issues and remedy those issues and plan productive strategies to address the emerging needs.

	My Local Government & Provincial Councils
	Sri Lanka Institute of Local Governance
	Academic & Training Division
	Improve knowledge on local government laws
	Improve qualitative and quantitative knowledge on subjects of Local Government Laws and Auditing; Improve the level of knowledge of Elected Members and officers of Local Authorities to match with contemporary needs:  Training of Elected Members and officers Local Authorities on Good Governance and Citizen Centric attitude

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio Policy, Planning & Sustainable Use Unit
	Biodiversity conservation policies and action plan
	Prepare policies and action plans related to Biodiversity Conservation and administer legal aspect; Implement projects and programs related to agriculture biodiversity and bio economics.

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio Prospecting Unit
	National policy development
	Developing a national policy on Access to Genetic Resources & Benefit Sharing; Coordinating and carry out activities related to Nagoya Protocol on Access to Genetic Resources & fair & equitable sharing of benefits.

	My Mahaweli Dev & Environment
	Bio Diversity Secretariat
	Bio Legal and Regulatory Unit
	Regularization of bio diversty
	Implementation National legislation  and Multi Lateral Agreements

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Accessible information resources on government policies and guidelines
	Information and access to government policies and guidelines.


A13 – Business and Industry

	ADMIN_L1
	ADMIN_L2
	ADMIN_L3
	MAJOR_FUNCTION
	GEOSPATIAL ACTIVITY

	My Wild Life & Sustainable Development
	Dept of Wild Life Conservation
	Eco Tourism Division
	Eco Tourism development
	Tourism Attractions/ Bungalows

	My Megapolis &WD
	SLLRDC
	Testing & Engineering Materials Division
	Testing of soil & geo-techncal investigation
	Testing of Soils, Geo Technical Investigations, Sub Soil Investigation, Testing Aggregates, Testing Cement, Testing of Concrete

	My of Fisheries & Aquatic Resources Development
	NARA
	Socio Economic and Marketing Research Division
	Sociao economic and marketing research
	Marketing & Trade  research; Economic analysis and fishing operation;  Studies on social aspects and welfare issues of fishermen and their dependent ; Maintain the Fisheries Information Center;

	My MD & Environment
	Central Environment Authority
	Environmental Pollution Control Division-Environmental Pollution Control Unit
	Environmental pollution control
	Implementation of Environmental Protection Licence Scheme; Environmental recommendation for siting of new industries- site clearance; environmental pollution control; resolving public complaints

	My MD & Environment
	Central Environment Authority
	Environmental Economic Affairs Unit
	National green accounting system development
	Integrate Environmental Economics in to Environmental Management with a view to promote Sustainable Development; Contributing in National Green Accounting Mechanism in Sri Lanka conducted by the Ministry of Environment;

	Ministry of Agriculture
	Ministry of Agriculture
	Agriculture Technology Division
	Research on crops, seed and planting materials
	To carry out research on main crops with economic value, improvement and expansion of those crops, implementation of Plant Quarantine Programmes, certification of seed and planting material production together with the Department of Agriculture; Identification of modern technology required for fulfilling targets in agricultural development while facilitation for implementation of suitable agricultural policies and making arrangements to fulfill requirements in disastrous situation occurred in the field of Agriculture; Co-ordination of agricultural technology in all institutions operating; Formulation of policies and programmes applicable to the natural resources  management; Environmental Impact Assessments on various development projects; Regulation, Co-ordination and Supervision of agencies of the Ministry 

	Ministry of Agriculture
	Ministry of Agriculture
	Agriculture Development Division
	Production and productivity enahncement of agriculturte crops
	Increasing both production and productivity of selected crops to ensure food and nutritious security at national level;  Ensure the availability of local seeds and planting materials; Attract youths to engag in professional agriculture; Transfer from subsistence agriculture to commercial agriculture by enhancing production efficiency and productivity through research and technological advancement facing global commercial society; mprove land use, management and crop cultivation methods in the cultivation of supplementary food crops, vegetable and fruit; • Introduce mechanization, modern technology and value addition in supplementary food crops; Diversification of the production of supplementary food crops, vegetable and fruit

	Ministry of Agriculture
	Department of Agrarian Development
	Development and Progress Control Division.
	Environmental Technical Assessment
	Organizing field visits and supply reports in regard to Environmental Technical Assessments which are produced by external government institutes; Repairing minor irrigations and development of  cultivation path (attachment u & 2) on the project of CAREP;Cultivation of Abandoned Paddy Lands; Building Rehabilitation (Agrarian Services Centres); Construction of Fertilizer Stores;  Rehabilitation of Minor Irrigation Systems

	Ministry of Agriculture
	Department of Agrarian Development
	Institutional Development Division
	addressing the economic and social background of farmers
	Strengthening the economical and social background of the farmers by fulfilling their agricultural needs, 

	Ministry of Agriculture
	Department of Agrarian Development
	Productivity Development and Sales Division
	Actions on reaching maximum harvets
	Achieve a maximum harvest by means of introducing a better management procedure by managing agricultural lands and treating with better management 

	My Finance & Planning
	Department of Census & Statistics
	Industries, Construction, Trade and Services Division
	Conduct economic census-industry, trade & commerce
	Conduct Economic Census-industry, trade and services sectors; Conduct Quarterly Survey on Industrial Production;Conduct Annual Survey on Industries and Annual Survey on Construction Industries;Prepare Economic Atlas

	My Finance & Planning
	Department of Census & Statistics
	Agriculture and Environment Division
	Conduct economic census-agriculture
	Conduct Economic Census- Agriculture Sectors; Conduct Paddy Extent for Maha and Yala Seasons; Conduct Crop Cutting Surveys and Estimate Production of paddy for Maha and Yala Seasons; Collect Highland Crop and Livestock Statistics; Prepare cost of production for Tea, Rubber and Coconut; Compile agriculture related indicators such as Food Balance Sheet and Volume Index annually

	My Finance & Planning
	Department of Census & Statistics
	Sample Surveys Division
	Labour force survey
	Conduct Quarterly Labour Force survey;  Conduct  Income and Expenditure Survey   once in three years;  Conduct special sample surveys such as  Child Activity Survey 

	My Finance & Planning
	Department of Census & Statistics
	Research & Special Studies Division
	Employment census
	Public and Semi Government Sector Employment Census;  Compile  gender, MDG/SDG indicators etc.

	My Finance & Planning
	Department of Census & Statistics
	Prices and Wages Division
	Conduct test purchasing survey
	Conduct Test Purchasing Survey;- Compile price indexes  such as   Producer’s Price Index

	My Plantation Industries
	Sri Lanka Tea Board
	Head Office
	Overall planning and administration
	Responsible for Overall Planning, Direction, Co-ordination, maintaining, monitoring and Control of objectives and functions of the Sri Lanka Tea Board. The managerial functions as supporting services are carried out in various sections namely, administration, finance, operations, regulations, promotion, development, statistics, internal audit, secretariat, tasting and analytical laboratory, information technology and library

	My Plantation Industries
	Sri Lanka Tea Board
	Tea Promotion Division
	Promotion of tea world wide
	Promotion of Sri Lanka tea locally and overseas . Two regional tea promotion units located overseas in Moscow and Dubai; Ceylon tea propaganda activities globally. 

	My Plantation Industries
	Sri Lanka Tea Board
	Tea Commissioner’s Division
	Regulatory functions related to tea sector
	All matters connected with regulatory functions in respect of manufactures and exporters of tea; Tea Export Section and seven regional offices are also under supervision of the Tea Commissioner’s division

	My of Irrigation and Water Resources Management
	Irrigation Department
	Irrigation & Productivity Enhancement Unit
	Farmer participation of optimum use of water
	Facilitating farmer participation for optimum use per unit of water and land;Monitoring productivity improvement to paddy cultivation and other field crops in all major and medium schemesMonitoring productivity improvement to paddy cultivation and other field crops in all major and medium scheme; Coordinate services of relevant line agencies responsible for credit, agriculture inputs, marketing and income generation programme etc.

	My of Agriculture
	Agricultural Insurance Board
	 
	Insuring agriculral activities
	Introduction of new insurance schemes to reduce the risk of local agriculture; Implementation of local agricultural and social security systems;Maintaining customer satisfaction and a group of employees; Establish a National Fund for Risk management

	My of Investment Promotion
	Board of Investment of Sri Lanka
	Investment Promotion Division
	Motivation of investors to engage in different econoic activities 
	Foster and generate economic development; Widen and strengthen the base of the economy;  Encourage and promote investment, specifically Foreign Direct Investment (FDI);  Promote interdisciplinary interaction and collaboration Promote interdisciplinary interaction and collaboration; Promote Sri Lanka as a Trading Hub.

	My of Investment Promotion
	Board of Investment of Sri Lanka
	Project Appraisal Division
	Appraising of all investment initiatives
	 Diversify the sources of foreign exchange earnings and increase export earnings;  Promote innovation and adoption of new technologies and generate new employment.;

	My of Investment Promotion
	Board of Investment of Sri Lanka
	Project Implementation Division
	Operations of investment promotion zones
	Establish Investment Promotion Zones (IPZs) throughout the country especially through public and private partnership.

	My of Investment Promotion
	Board of Investment of Sri Lanka
	Project Monitoring Division
	attending matters connected with macro entreprices
	Help existing enterprises in dealing with macro socio economic challenges and help in their transformation; 

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Online Agriculture Workforce information and services
	Creation of an online workforce (skilled and semi skilled) requirement and availability information  system

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Information on enabling environment and agri-business opportunities
	Information on investment opportunities for entrepreneurs and international investors, buyers and suppliers

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Policy guidelines and support to agri insurance providing companies
	Guidelines to enable micro-insurance, field database, disaster and compensation.

	My of Agriculture Development and Agrarian Services
	Department of Agriculture
	Natural Resource Management Center
	Monitoring of groups / cooperatives through online systems
	Creation of database, linking of database, registration and monitoring processes.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Thrust Area6: Mitigation and Environmental sustainability
	Includes Energy, Transport, Industry, Land use and land use change, and agriculture, focusing on carbon and non-carbon benefits; Develop and/or assess the sustainability and economic feasibility of novel approaches to improve climate resilience in the industry, energy and transport sectors

; Develop and introduce techniques/technologies -renewable energy resources to minimize greenhouse gas emission in industry, energy, waste management and transport sectors

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Research necessary to enable climate resilient and healthy human settlements
	A concerted body of applied research to better understand climate vulnerabilities specific to Sri Lanka’s settlements and to develop pragmatic recommendations and scaleable adaptation measures needs to be adopted and launched. Such research needs to have a well implemented, defined feedback loop into planning processes and agencies. Strengthening this link is vital, as is the commissioning of specific new research that helps monitor human settlements related trends and conditions. This is essential to improve planning to include climate change considerations.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Climate change impacts/adaptive measures for agriculture, livestock and fisheries sectors:
	The impacts of climate change on agriculture are yet not fully understood, especially in fisheries and livestock sectors. This knowledge is vital for us to adapt to climate change. It will facilitate the identification of adaptive measures suitable to scale up. Negative aspects on species as well as potential opportunities that climate change may provide should be explored. Impacts on pests, diseases, and IAS need to be better understood and managed. Traditional practices and community level adaptation interventions should also be explored. This will contribute towards ensuring the ability to meet food production and nutrition demand.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Climate impacts and adaptive measures in plantation sub-sectors:
	A wider body of applied research into the extent and nature of climate change impacts on Sri Lanka’s plantation subsector, their productivity, and their competitiveness needs to be defined and pursued. This research is necessary to minimize impacts of climate change on plantations sector.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Potential climate change impacts/adaptive measures for key industries:
	The current limited body of research on climate change impacts on Sri Lanka’s key industries needs to be expanded to identify and address risks, and exploit potential opportunities as well. This will help identify necessary new knowledge to help key industries cope with climate change impacts.

	My of Science & Technology
	National Science Foundation
	National Thematic Research Programme on Climate Change and Natural Disasters
	Research and monitoring programs to strengthen knowledge base on climate change and aquatic biodiversity:
	Research and monitoring are required continually identify threats to freshwater and coastal biodiversity that would be exacerbated by climate change and to understand where adaptation interventions are needed. Monitoring changes in coastal water quality parameters – i.e. acidity, temperature, salinity, is essential. Monitoring of salinity intrusion into surface water is particularly important to enable fishermen to adapt accordingly by selecting appropriate species for aquaculture, and to adapt to changed distribution of species in fishing grounds. Likewise research and dissemination of results are necessary to enable fishermen to change fishing methods and areas, seasons, fishing depths and catch species accordingly. Monitoring freshwater bodies and threatened aquatic species should be encouraged to minimise negative impacts on biodiversity and ecosystem services. Periodic monitoring of ecosystem health in all climatic zones is also vital for early identification of climate change impacts on freshwater species and ecosystems.

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Valuation and socio-economic assessment of climate change impacts in key sectors (agriculture, water, health, energy, transport)
	Review and identify existing economic strategies and plans across sectors that may be vulnerable to climate change impacts;  Identify, review and analyze the key national and sector-specific policies and strategies, to identify how climate change issues have been, or could be addressed; Valuation of sector-specific financial and socioeconomic impact of climate change on critical sectors; Perform cost benefit analysis on adaptation interventions

	My of Science & Technology
	National Science Foundation
	Thrust Area: Mainstream Climate Change Concerns into National Planning and Development Processes
	Improve climate resilience in Industry Sector (Manufacturing, Transport and Energy)
	Major Investments are stipulated for coming years in the sectors of transport, power, housing, tourism and shipping industries, etc. A major transformation of the country in both physical and economic terms is widely anticipated as a result of these investments; While theses major investments are being rolled out, adequate consideration of potential climate change induced risks is critical to ensure that our investments and economic growth are sustainable over the long term. Some investments and sectors may be substantially vulnerable to climate change;  Sri Lanka’s tourism industry is underpinned by its natural resources, including beaches and biodiversity, which could be negatively impacted by climate change impacts such as temperature rise, sea level rise and increased natural hazards; An integrated approach is needed to improve the climate resilience of key economic drivers involving tourism, transport, commercial agriculture and several other sectors to minimize risks to Sri Lanka’s development trajectory; Identify, quantify and value of the industrial impact on critical natural resources (Eg. Water, Land etc.).

2. Investigation into increase of natural resource use efficiency of industrial sector. (Reducing Carbon and water footprint).

3. Development of mechanisms/ technologies (cleaner production technologies) to reduce the pollution impacts/emissions of industrial sector on natural resources specially on water resources while integrating indigenous, traditional, innovative technologies)

4. Investigate avenues of carbon trading by Hotel and Manufacturing industry, Transport and Energy

5. Identify the existing inefficiencies in the current transport modes (passenger and freight).

6. Performing cost benefit analysis for the different non-conventional energy options (wind, solar.) with emphasis on equity and environmental considerations

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Planning and implementation of Tourism development programmes, projects etc 
	Fundamental sensitive factors for tourism covering  social aspects including benefits to local communities, cultural aspects including enhancement of protection of cultural heritage , environmental aspects includng enhancement and protection of the natural resources

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Implementation of Tourism Policy
	Identification of locations and areas for expansion of tourism both domestic and international, marketing and development highlighting distinctive religious traditions, cultural and historical attractions, and its natural beauty and diversity, conservation and enhancement, socio cultural compatibility, economic linkages, community involvement, private sector and planned development

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Economic Linkages
	Location of major economic activities including fishing, agriculture, handicrafts, souviniers, light industry, fruit and flowers, supporting local service activities

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Tourism Destinations
	Identification and demarcation of tourist destinations including facilities and amenities, pilgrimages, study areas, recreational, accessibility by land, air and sea, locations for holiday movement, existing and potential tourist markets

	My of Tourism Development
	Sri Lanka Tourism Development Authority
	Planning Division
	Locations for potential tourism activities
	Identification and mapping of locations potential for torism development activities like areas for beach tourism, isolation tourism, research tourism, homestay tourism, culture tourism, archaeological/historical/ heritage tourism, religious tourism, scenery-ntional parks, forest and wild life reserves, bird watching/ hides/migratory birds breeding grounds, water skiing, snorkeling, wind surfing, kite surfing, nature observing/scenic, locations for hotels and resort development, caming sites, locations for eco-tourism etc


Annex B – Common Applications Business Use Cases Table
Annex C – Human Capacity Requirements Table
	
	
	ICT
	GIS
	SL-NSDI Governance

	NSDI COORDINATION CATEGORY
	NSDI COORDINATION FUNCTION
	General Computing
	System Admin
	System Planning & Design
	Data Capture
	App Dev
	Spatial Analysis
	Cartographic Design
	Domain Expertise
	Partnership Brokering
	Strategic Planning
	Legal & Financial
	Standards
	Stakeholder Engagement
	Business Process Reengineering

	Executive Stakeholder Representation and Oversight
	Represent the interests and executive perspective of participating stakeholder organizations
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	X
	 

	Executive Stakeholder Representation and Oversight
	Jointly assess and make recommendations to Cabinet regarding relevant policies, regulations and programs
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	X
	 
	X
	 

	Executive Stakeholder Representation and Oversight
	Provide executive championship in support of the SL-NSDI program
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	X
	 

	Executive Stakeholder Representation and Oversight
	Overseeing coordination of geospatial investment management
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	X
	 
	 
	 

	Executive Stakeholder Representation and Oversight
	Promoting agency compliance with SL-NSDI standards and responsibilities
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	X
	 

	Executive Stakeholder Representation and Oversight
	Promoting the allocation of agency resources to fulfill the responsibilities of effective spatial data collection, production, and stewardship
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Executive Stakeholder Representation and Oversight
	Ensuring the communication of key national geospatial activities within the agency and with the greater SL-NSDI stakeholder community
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Executive Stakeholder Representation and Oversight
	Appointing an agency technical representative and alternate to serve on the Technical Committee of the SL-NSDI
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Executive Stakeholder Representation and Oversight
	Appointing representatives to lead or serve on working groups
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Executive Stakeholder Representation and Oversight
	Promoting the benefits of coordinating and partnering among government agencies in the development of the SL-NSDI within the member’s agency
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Executive Stakeholder Representation and Oversight
	Serving as a champion for the use, value, and benefits of geospatial information in decision making and in the business of government
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Executive Stakeholder Representation and Oversight
	Collaborating with the member’s agency IT and/or GIS manager to ensure that the agency leverages its cumulative geospatial information investments to benefit agency-wide business processes and services
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	X
	 

	Technical Stakeholder Representation and Oversight
	Support SL-NSDI executive committee members in the formation and analysis of pertinent policy matters for those aspects that are of a technical nature
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	X
	X
	 

	Technical Stakeholder Representation and Oversight
	Support the SL-NSDI in identifying and carrying out cross-agency coordination
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Technical Stakeholder Representation and Oversight
	Lead the coordination of technical issues across the SL-NSDI community
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Technical Stakeholder Representation and Oversight
	Work closely with the SL-NSDI coordination office to develop and promote common standards and interoperability guidelines, including participation in Topical Working Groups when needed
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	X
	 

	Technical Stakeholder Representation and Oversight
	Participate in evaluating cross-agency business processes and applications where spatial information is concerned
	X
	 
	 
	 
	X
	 
	 
	X
	X
	 
	 
	 
	X
	X

	Technical Stakeholder Representation and Oversight
	Participate in the development and promotion of common quality assurance and quality control specifications, methods and tools
	 
	 
	 
	X
	X
	 
	 
	 
	X
	 
	 
	 
	X
	 

	Technical Stakeholder Representation and Oversight
	Participate in the development and adoption of framework data standards and specifications
	 
	 
	 
	 
	 
	 
	 
	X
	X
	 
	 
	X
	X
	 

	Technical Stakeholder Representation and Oversight
	Participate in SL-NSDI data clearinghouse development and operations performance monitoring and provide feedback regarding potential improvements to the SL-NSDI executive committee on a regular basis
	 
	X
	X
	 
	X
	 
	X
	X
	X
	 
	 
	 
	X
	X

	Technical Stakeholder Representation and Oversight
	Promote and support technical staff training and professional development where this will support strengthening of the SL-NSDI framework, including the participation and contribution of individual agencies
	X
	X
	X
	X
	X
	X
	X
	X
	X
	 
	 
	X
	X
	X

	Program Administration and Management
	Oversee and administer the functioning of the SL-NSDI coordination and support unit
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	X

	Program Administration and Management
	Organize and provide secretariat support to the executive and technical stakeholder representation committees
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 

	Program Administration and Management
	Promote the SL-NSDI in various local and international meetings and conferences
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Program Administration and Management
	Develop and disseminate information regarding the SL-NSDI through multiple channels
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Program Administration and Management
	Lead the periodic refresh of the SL-NSDI Strategic Plan
	 
	 
	X
	 
	 
	 
	 
	 
	X
	X
	X
	 
	X
	 

	Program Administration and Management
	Prepare annual operating plans and budgets for the SL-NSDI coordination and support unit (s)
	 
	 
	X
	 
	 
	 
	 
	 
	 
	X
	X
	 
	 
	 

	Program Administration and Management
	Administer technical staff recruitment, training and retention program
	 
	 
	 
	X
	X
	X
	X
	 
	 
	 
	 
	X
	 
	 

	Program Administration and Management
	Develop, recommend and maintain SL-NSDI strategies and policies in coordination with Executive and Technical Committees
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	X
	 
	X
	 

	Program Administration and Management
	Develop and maintain Security Operations Plan
	 
	X
	X
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X

	Program Administration and Management
	Research proposed initiatives and present the research for Executive and Technical Committees review and consideration
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Program Administration and Management
	Develop and maintain SL-NSDI program performance monitoring and management
	 
	X
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Program Administration and Management
	Provide periodical reporting and monitoring to the Executive Committee and ensure that the SL-NSDI member agencies and working groups report the same based on the set forth service level agreements
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Program Administration and Management
	Conduct Return On Investment analysis, monitor and report progress over time
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	X
	 

	Program Administration and Management
	Develop and maintain GIS Roadmap framework and support, facilitate, and oversee the Enterprise GIS roadmap development within the Stakeholder Entities
	 
	 
	X
	 
	 
	 
	 
	 
	X
	X
	X
	 
	X
	 

	Program Administration and Management
	Promote and support common training program needs throughout the stakeholder community
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Program Administration and Management
	Coordinate data security and setting of data publisher and user rights, in alignment with service level agreements
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	X
	 
	X
	 

	Program Administration and Management
	Assist Technical and Working groups in cross-agency coordination, business process reconciliation, and related matters
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	X

	Program Administration and Management
	Monitor fundamental geospatial data set (FGDS) acquisition projects and maintenance activities, including the maintenance of metadata by custodian agencies
	 
	 
	 
	X
	 
	 
	 
	 
	X
	 
	 
	X
	 
	 

	Program Administration and Management
	Promote and develop strategic public/private/institutional partnerships
	 
	 
	 
	 
	 
	 
	 
	 
	X
	X
	X
	 
	X
	 

	Technical Infrastructure Management and Operations
	Maintain SL-NSDI Geospatial Portal and Data Clearinghouse
	 
	X
	X
	X
	X
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Technical Infrastructure Management and Operations
	Develop and manage/maintain catalog of data and application services (metadata)
	 
	X
	 
	X
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 

	Technical Infrastructure Management and Operations
	Develop and maintain common application services
	X
	 
	X
	 
	X
	 
	 
	 
	X
	 
	 
	X
	X
	 

	Technical Infrastructure Management and Operations
	Conduct user support services including administration of user access priveleges, record and manage requests for information (RFI’s), and user help desk
	X
	X
	X
	X
	X
	X
	X
	 
	 
	 
	 
	 
	X
	 

	Technical Infrastructure Management and Operations
	Manage computing infrastructure (hardware, network, software)
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Technical Infrastructure Management and Operations
	Administration of the common data repository
	 
	X
	 
	x
	 
	 
	 
	 
	 
	 
	 
	x
	x
	 

	Technical Infrastructure Management and Operations
	Manage execution of data owner service level agreements (SLA’s) at the operational level, monitor performance and report same to Unit management
	 
	 
	 
	 
	 
	 
	 
	 
	x
	 
	x
	 
	x
	 

	Technical Infrastructure Management and Operations
	Support Working Groups in the development of fundamental geospatial data set data models
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	x
	x
	 

	Technical Infrastructure Management and Operations
	Support GIS technology planning for the Unit
	 
	X
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Technical Infrastructure Management and Operations
	Promote adoption and enforcement of quality assurance and quality control measures in all fundamental geospatial data set (FGDS) acquisition efforts
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 

	Technical Infrastructure Management and Operations
	Administer acquisition and licensing of data for which there is no other logical custodian
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Technical Infrastructure Management and Operations
	Participate in FGDS configuration management, in partnership with custodian agencies and in consultation with affected stakeholders
	 
	 
	 
	X
	 
	 
	 
	 
	X
	 
	 
	X
	X
	 

	Technical Infrastructure Management and Operations
	Provide general oversight for FGDS data development and maintenance in the SL-NSDI Community, via data projects alignment and/or special projects
	 
	 
	 
	X
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 

	Technical Infrastructure Management and Operations
	Develop common standards and guidelines in consultation with the appropriate stakeholder groups
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	X
	X
	X
	 

	Technical Infrastructure Management and Operations
	Participate in the development and adoption of common geospatial content data standards, in partnership with custodian agencies and in consultation with stakeholder agencies
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	X
	X
	X
	 

	Technical Infrastructure Management and Operations
	Promote and support the development of value-add services by the private and institutional sectors
	X
	X
	X
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 

	Technical Infrastructure Management and Operations
	Promote and support the geospatial-enabling of online e-Government services
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	 
	X
	X
	X

	Technical Infrastructure Management and Operations
	Promote adoption and enforcement of quality assurance and quality control measures in all application service development efforts
	 
	 
	 
	X
	X
	 
	 
	 
	 
	 
	 
	X
	 
	 

	Technical Infrastructure Management and Operations
	Conduct incident management
	X
	X
	 
	X
	X
	X
	X
	 
	 
	 
	 
	 
	X
	 

	Technical Infrastructure Management and Operations
	Conduct change and configuration mangement
	X
	X
	 
	X
	X
	 
	 
	 
	X
	X
	 
	X
	X
	 

	Technical Infrastructure Management and Operations
	Conduction SL-NSDI asset management
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Technical Infrastructure Management and Operations
	Conduct release management
	 
	X
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Technical Infrastructure Management and Operations
	Provide basic as-needed technical and analytical support to the participating stakeholder agencies based on sound system and database design, spatial analytical procedures, cartographic design and programming practices
	X
	X
	X
	X
	X
	X
	X
	 
	X
	X
	 
	X
	X
	X

	Stakeholder Engagement and Support
	Support stakeholder community organization and governance. Identify and strengthen community development and engagement activities to meet evolving requirements
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 

	Stakeholder Engagement and Support
	Monitor geospatial system and database development across the stakeholder community and identify needs for program coordination and alignment
	 
	 
	 
	X
	 
	 
	 
	 
	X
	X
	 
	X
	X
	 

	Stakeholder Engagement and Support
	Monitor compliance with agreed Standard Operating Procedures (SOP’s) and Rules of Engagement among the stakeholder community
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	X
	 

	Stakeholder Engagement and Support
	Develop and coordinate strategies for the development and dissemination of capacity building tools and methods
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Stakeholder Engagement and Support
	Support the development, publishing and dissemination of common SL-NSDI standards for use by the stakeholder community
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	X
	 

	Stakeholder Engagement and Support
	Support the maintenance of the SL-NSDI Master Plan
	 
	 
	X
	 
	 
	 
	 
	 
	X
	X
	X
	 
	X
	 

	Stakeholder Engagement and Support
	Develop and manage the community outreach and communications activities of the SL-NSDI program
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Stakeholder Engagement and Support
	Identify and manage key opportunities for publicizing the progress and achievements of the SL-NSDI program, including the SL-NSDI website, geospatial portal, special events, seminars, exhibitions, conferences and other channels
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 

	Stakeholder Engagement and Support
	Monitor and report on organization “GeoMaturity”
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 

	Stakeholder Engagement and Support
	Establish and support ties with SDI related regional and international initiatives as well as bilateral collaboration and experience sharing with other national SDI programs
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 

	Stakeholder Engagement and Support
	Develop, implement and maintain public outreach and communications program to increase awareness among interested groups (academia, private sector, public).
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 

	Stakeholder Engagement and Support
	Maintain close communications and proactive working relationship with all SL-NSDI stakeholder organizations
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 

	Stakeholder Engagement and Support
	Formalize, institutionalize, and extend Sl-NSDI activities among existing stakeholders
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 

	Stakeholder Engagement and Support
	Expand the SL-NSDI community through a well articulated community involvement strategy based on identified priorities
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 

	Stakeholder Engagement and Support
	Work on strategies for developing and disseminating SL-NSDI capacity building tools and methods in the government Entities and their integration with e-government services
	 
	X
	X
	X
	X
	X
	X
	 
	 
	X
	 
	 
	X
	X

	Special Projects and Decision Support
	Provide periodic and as-needed decision support products and services to the leadership on a regular basis (CEO’s, Ministers, Cabinet)
	 
	 
	 
	X
	 
	X
	X
	 
	 
	 
	 
	 
	X
	 

	Special Projects and Decision Support
	Provide special project support to entities on an as-needed basis (may require service fees or other financial arrangement)
	 
	 
	X
	X
	X
	X
	X
	 
	 
	X
	 
	 
	 
	 

	Special Projects and Decision Support
	Maintain specialized facilities and expertise that can be accessed on an as-needed basis by other entities (e.g. very large scale plotter, drone survey service, specialized GPS equipment, etc.)
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Entity Node Operations
	Executive representation
	 
	 
	 
	 
	 
	 
	 
	X
	X
	X
	 
	 
	X
	 

	
	Technical representation
	X
	 
	 
	 
	 
	 
	 
	X
	X
	 
	X
	X
	X
	X

	
	Data custodianship
	X
	 
	X
	X
	X
	 
	X
	X
	 
	 
	 
	X
	X
	X

	
	Business solution development
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	
	GeoPortal services utilization
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Annex D – GIS Platform, GeoPortal and Data Clearinhouse Functional Requirements
This appendix outlines the minimum software functional requirements that are needed to support the functioning of the SL-NSDI Coordination Office and for each of the distributed stakeholder nodes to be able to effectively utilize the infrastructure.  The general requirements for the GeoPortal and Data Clearinghouse are presented first as these address the mission-critical functions of the SL-NSDI.  A conceptual prototype model architecture for the GeoPortal structure is presented.  This model is not intended to be an absolute, but rather is indicative of the intended structure and organization of what is needed to support proper GeoPortal functioning.
The following provides a general minimum functional requirements specification for the SL-NSDI GeoPortal application.
General Requirements

The SL-NSDI GeoPortal must support the following general requirements:

· Support multi-lingual interface (Singhalese, Tamil, English);

· Provide an accessible and easy to use interface for discovery and access to geospatial data and metadata;

· Support updating of central metadata repository from distributed sources;

· Support the efficient management of geospatial metadata;

· Provide a GIS viewer application with basic map navigation, data query and map output capabilities;

· Support exchange of metadata with other GeoPortal nodes.

· Support OGC standards of exposing spatial data as WMS, WFS,…etc.

GeoPortal Management and Administration

· Allow general public users to access the system public data without user authentication;

· Support user authentication for registered users per their authorization level or role via the ICTA single sign-on system;

· Authenticated privileged users must be able to access public and secured map services;

· Allow registered data publishers to access and update the metadata records they are responsible for;

· Provide metadata harvesting tools to allow the GeoPortal administrator to automatically or on an as-needed basis retrieve new or updated metadata records from preregistered data publishers for posting;

· Provide tools to validate submitted metadata according to multiple international metadata standards as well as the specific standard customized and adopted by the SL-NSDI.  Provide the ability for data publishers to be automatically notified when submitted metadata records are not in compliance with the adopted standard; 

· Review and approve submitted metadata prior to publishing;

· Provide ability for GeoPortal administrator to set and control access rights including what data can be viewed, in what form (WMS, WFS, etc.), what can be downloaded directly from the GeoPortal, or referred by email to the publisher for a physical copy of the data;

· Monitor GeoPortal utilization and provide reporting on periodic and as-needed basis;

· Support provision of access to GeoPortal metadata records by other applications such as RSS readers, wikis and content management systems;

· Provide GeoRSS feed that will automatically notify subscribed users when metadata records matching their specific interests are added to the GeoPortal;

· Make GeoPortal metadata available for discovery by others;

End User Functional Requirements

· Provide authorized data publishers with the tools to develop and maintain the metadata records for data for which they are the authorized custodian;

· Provide both simple and advanced search methods;

· Support searching by key-words and themes as well as by geographic area of interest;

· Display summary results of metadata search including a thumbnail image for each selected dataset in an easy to read and understand form.  Allow the user to expand any individual metadata record to access the full information. 

· Metadata search results should accommodate the ability to add any referenced layer to a map view and to incrementally add additional layers from one or more metadata searches to that same view during a single session;

· Provide the ability to download a selected data layer in different format to restrict the download function to specific authorized roles and within predefined geographic area limits;

· Support discovery, query and map preview of metadata published by others;

· Allow users to access web map services from other online publishers utilizing OGC web map publishing standards;

· GeoPortal software should support access and viewing by multiple map viewer technologies, including Java™ server side Development and JavaScript™ API;

Map Viewer Navigation
General Map Viewer application should provide map navigation tool bar and shall contain following operations.

· Zoom in – This tool enables the user to magnify a specific area of interest on the map to get a more detailed view of the area.

· Zoom Out – This tool enables the user to reduce the scale of the displayed map and so the user can view more areas with fewer details.

· Full Extent – This tool will enable the user to view the default map centered on the screen and displayed in the default map scale. 

· Pan – This tool will enable the user to navigate through the map to change the displayed area without changing the map scale.

· Previous – This tool enables user to move back to the previous view while navigating the map. To use this tool, it is required that at least one navigation interaction took place on the map within the existing work session.  

· Next - This tool enables user to move forward to the next view while navigating the map. To use this tool, it is required that at least one “View Previous” action took place on the map within the existing work session.

Map Viewer Tools

· Identify - Application shall have Identify tool in the map navigation tool bar. The tool shall be used to perform the identify operation.  User shall select the Identify tool from the navigation tool bar and click on a feature(s) on the map view. The tool shall display the attribute information of the feature(s) from the preconfigured layers in selected location;

· Mouse Hover - Application shall have mouse hover functionality, when the user moves the mouse over a map feature, a tooltip shall be displayed with the attribute information of the feature. This function will work on predefined layer(s) as per the configuration;

· Legend - Application shall show map legend with all the symbols of the map services on the current displayed map.  The map services legend shall be displayed as part of Table of Contents. User can expand/collapse map services in TOC to show/hide the symbology;

· Map Overview - Application shall have an option of map overview through which the main display range will be shown to the users for the purpose of better view and control;

· Go To Point - Application shall have an option of “Go to point” through which the following operation can be performed:

· User shall input X/Y or Latitude / Longitude in the UI and shall be able to navigate to specific point on the map.

· X/Y or Latitude / Longitude shall be provided in WGS84 Format.

· Layers Display & Table of Content - System shall have an option to display list of layers appearing on the current map in Table of Contents (TOC) control.  User shall be able to perform following operations through TOC control.

· User will be able to turn layers on / off as required.

· Remove any map services from the map

· User shall save and reload the Table of Content created in the previous time.

· Scale bar - Application shall show the map scale bar, which interactively displays the current scale of the map. The scale bar control shall be placed at lower left side of the map.

· Base Map Toggle - Application shall provide an option to toggle basemaps between satellite image and vector map.

· Add Map Service - Application shall provide an option to add map service,  where user can add a map service in following ways:

· Add map service using valid URL.

· Add map service from the list of predefined ArcGIS servers. For the selected server, the list of map services shall be displayed. User shall select the required service from the list add it to the map.

· Adding Map Services from ArcGIS Servers shall be the default option

· Measurement - Application shall provide an option to measure point, line and area on the map.

· User shall measure distances and perimeter by drawing a line either in meters or in Kilometers based on the selection of units from the dropdown list.

· User shall measure areas on the map by drawing a polygon either in square meter or in square kilometers.

· User shall measure coordinate information of a location by clicking on the map. Point will be measured in decimal degrees or DMS. User shall select the measurement unit from the dropdown list.

· Coordinate information shall be displayed in WGS 84 format.

· Redlining - Application shall support the following redlining operations on the map. User shall able to select any of the following available tools and perform the required operation.

· Drawing a sketch using Freehand format

· Drawing a Point

· Drawing a Line

· Drawing a Polygon

· Writing a text on the map

· Clearing the drawing redlines from the map

· Modify/delete the drawn redline objects
· Metadata Search – Application shall provide the ability to search for metadata keywords and navigate to search results as appropriate;

· Advanced Search - Application shall provide “Advanced Search” tool where user shall be able to search the selected map service layer by building any custom query on the fly. 

· User shall select the required map service and  layer

· All the relevant fields shall be displayed in a dropdown

· User shall build a custom query using the fields and conditions like Equals, not equals, Contains, Less than, greater than and providing appropriate values for the fields

· As per the selections made by the user, system shall perform the query on the selected map service layer.

· The corresponding search results shall be displayed in the table format with attributes information and feature count.

· User shall select any of the search results from the results table and zoom to the selected feature.

· User shall select the “export” option to export the results information to an excel file.

· Identify by Geometry - Application shall provide a spatial search tool to query features in a user defined geographical area. 

· User shall be able to do spatial search by drawing point with buffer zones, polygon and polyline.

· The corresponding search results shall be displayed in the table format with feature attributes information.

· User shall select any of the search results from the results table to zoom to the selected feature and display attribute information.

· User shall select the “export” option to export the results information to an excel file.

· Simple Find Search - Application shall provide a simple search option for querying and displaying the search results

· User shall enter the required keyword in the search box and press search button.

· The tool shall search for the keyword in the configured layers and display the search results in a tabular format.

· User shall select any of the search results from the results table to zoom to the selected feature and display attribute information.

· User shall select the “export” option to export the results information to an excel file.

· Email Map - Application shall have an “Email Map” option to send the currently displayed map through email.

· User shall activate the email map function and provide following details 

· Recipients mail ids

· Mail Subject 

· Mail Body Text 

· Tool shall send an email to the recipients with the current map details with user provided subject and email body.

GeoPortal High Level Prototype Model
The following is a high-level model illustrating the general intended structure of the GeoPortal.  It should be noted that there are several mature commercial and open-source versions of GeoPortals covering the functional requirements listed in the previous section.  The model presented here is only intended to illustrate the general expected structure that such systems should comply with in principle.  Where there is significant deviation from the general architecture shown here, the vendor should be asked to provide sufficient justification to ensure that all the functionality and operational considerations can be achieved in an efficient, interoperable and scaleable manner under an alternative structure.
Figure 5 - Prototype Conceptual Model for GeoPortal
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Annex E – SL-NSDI Website Content Requirements
This section provides a general minimum specification for elements to be included in the SL-NSDI website.  The Contractor will be responsible for organizing these elements within an easy to understand and navigate website.  This initial website will provide basic information concerning the Sri Lanka National Spatial Data Infrastructure (SL-NSDI) program and its benefits, components, stakeholders and resources.  It is expected that this website will be developed and operated for several months, following which it may undergo a significant expansion as part of a larger SL-NSDI development and capacity building program to be carried out subsequently.  

General Requirements

In general, major functional requirements of the website will be:

· Content must be multi-lingual (Sinhala, Tamil and English);

· Long-term ease of content updating needs to be considered to keep the portal information current.  An easy to use Content Management System (CMS) and associated training for ICTA staff will need to be provided within the project;

· Links to participating stakeholder agencies will need to be incorporated and vice versa;

· Visually, the portal needs to incorporate professional design, including the development of a suitable brand image (logo, look and feel, etc.) for the SL-NSDI program.

· The website should be accessible to search engine spiders and be coded with good on-page search engine optimization;

· This site must comply with the standards of accessibility contained in W3C WAI (World Wide Web Consortium Web Accessibility Initiative) level A Guidelines;

· All code on the site should validate to W3C (World Wide Web Consortium) specifications.

Banner Graphic  

A "banner graphic" will provide a simple graphical identity that will become part of the SL-NSDI "brand image".  The graphic should be simple, interesting, and representative of the Sri Lanka and SL-NSDI context.  The graphic should be right-sized to minimize download time when opening the site from a browser.

Site Map

A site map should be provided showing the structure of the site and linking to every page on the site

About

This section should provide a general explanation of the SL-NSDI program and the information and resources that are available through the website.  In general, this section of the website will explain:

· The purpose, process and expected results of the SL-NSDI Program;

· History and background of SL-NSDI;

· The structure of the SL-NSDI website, including a summary of each component;

Organization and Stakeholders

This area of the site will need to provide an explanation of the organization of the SL-NSDI, how it is governed and what organizations and people are involved:

· Governance structure illustrating committees and including a description of their roles and responsibilities (charters);

· Listing and logos of all the participating entities, with links to their websites;

· Overview of existing GIS capacity and related projects and programs within each participating entity;

· SL-NSDI strategic development plan (timeline and description of Phases);

Standards, Products and Services

This section can provide a summary the products and services that can be accessed through the SL-NSDI website and GeoPortal.  Specific topics to be addressed in the initial implementation of this section include:

· Geospatial Data Standards.  Provide links 
to pdf’s for all the formally adopted fundamental geospatial data set (FGDS) standards;

· Capacity Building Support.  Outline the type of services being offered through ICTA for information management strategic planning and human and technical capacity building;

· Information Technology Products and Services.  The section might provide a directory of various information related technologies, products, and professional services that are available in Sri Lanka.  This might ultimately be a user maintained directory for which a subscription fee would be paid by the participants.

· Data Products and Services.  Outline data products and related services that are available for a fee from government and private sector sources.  Basic listing in this directory of products and services might be provided at no cost, but various levels of higher visibility advertising might be accommodated for a fee.  

Work With Us

This section will provide a summary of the ways that stakeholders can interface and work with the SL-SDI program.  It will also include summary information regarding information related initiatives between Sri Lanka and other regional and international organizations.

· Directory of GIS Stakeholders in Sri Lanka.  The list of organizations involved in the Baseline Survey could be used to create a directory of people in Sri Lanka interested in GIS, and their contact information.  Inclusion in this directory should be confirmed with each individual before this information is published on the site.  There should also be the capability for persons to register themselves for inclusion in the directory, and to receive update information by email.  Linkage to the registration page should be both through this page, as well as through the top level home page as described elsewhere.  

· Other Partners.  Other national, regional and international partners to be recognized as those partnerships are initiated.  

· Becoming a Member.  Instructions on how to become a member of the SL-NSDI community.  Ideally this would support self-registration and management of this information in a Customer Relations Management (CRM) system.

A-Z Subject Index

This section would essentially be an alphabetical directory of all topics that may appear throughout the SL-NSDI website with associated linkages to those subjects.

Media Center

Provides access to all past and current press releases and other resources that can be accessed and downloaded by the media to inform the public about the SL-NSDI initiative or to support media research about related topics and events.

Frequently Asked Questions

This section would provide a list of frequently asked questions (FAQ's) and generic answers regarding the SL-NSDI or related initiatives.  Ideally, this area of the website would both provide existing FAQs, as well as allow visitors to the site to enter in new questions.  Those new questions could be monitored and periodically compiled and synthesized towards the development of new FAQs and associated answers.

This section should include a comprehensive glossary of technical information management terms in all required languages.

Search

This section will provide a general search function for the entire site.  At a minimum, the search engines should provide the capability to do full content search across the web site, including the indexing and searching of documents and data bases on the site.

Links to Related Programs

This section provides an inventory and linkages to other current and planned major programs that relate to the SL-NSDI.  

Time

Has a link to an atomic clock and a map that allows the user to establish what time it is at the central office

Technology News and Events

This section would include a variety of general and specific interest information regarding technological developments and events that are of interest to SL-NSDI stakeholders.  This could include, but not be limited to, the following:

· News.  What are the latest developments concerning SL-NSDI and related initiatives.  This might also include relevant news clippings from print media, and summaries from television, radio, conferences and other events;

· Events.  This will include a general calendar with linkages to brief descriptions of upcoming events that are relevant to the SL-NSDI initiative such as international conferences, seminars and workshops, lectures, vendor demonstrations, and other events;

· Conferences.  This section of the website will include a conference of listing of all the major local, regional, and international conferences that are of potential interest to the SL-NSDI stakeholders in Sri Lanka over the next year.  This will include a brief overview of each conference venue, general scheduling information, and where appropriate, linkages to the conference web site for additional detailed conference and registration information

· Visitor Information and Directions.  This section of the website should include information regarding directions to organizations and participating stakeholder agencies.  This should include both textual and graphic (maps) types of information to illustrate the directions.

How to Contact

This section of the website should include a directory with contact numbers and email addresses for organizations, participating stakeholder agencies, key individuals and the webmaster.

Date last updated

A message should be included on the website that indicated the date created and when the website was last updated.

Navigation on secondary pages

Navigation bar is added to the header graphic for all pages after the homepage.

Customer Survey

Linkage to survey form to solicit input and feedback from the GeoPortal user community

Geospatial Portal

Metadata catalog search;

Link to map viewer environment.

(See Appendix D for full GeoPortal functional specification).

Annex F – SL-NSDI Computing Infrastructure Requirements
This section provides a general minimum specification for elements to be included in the SL-NSDI Computing Infrastructure.  This includes the specifications for both Phases 1 and 2.
PHASE 1 COMPUTING INFRATRUCTURE REQUIREMENTS
The following provides an indicative technical specification for the hardware and software required for the Phase 1 SL-NSDI project.  

SL-NSDI System Architecture

The purpose of this section is to lay the foundation for detailing the technical specifications for the Sl-NSDI system. It is envisioned for the system to feature three instances [Development, Staging & Production] based on a cloud setup architecture. The Staging and Production environments are replicas with High Availability built in for fault tolerance and load sharing.  Cloud based architecture will provide Sl-NSDI with lower Operations cost over time yet maintaining the same level of reliability that an on-premise system can provide. Cloud based architecture can more efferently contribute to other system quality attributes. One of the key system attributes the Sl-NSDI can benefit from is to scale the system up or down based on the change of the load subjected on the system.
High-level Architecture
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All environments will be hosted in a cloud with storage provided as per the system specifications stated below. Clients will access the solution through the internet or a dedicated connection to the cloud environment. The systems availability will be provided by the cloud offerings with high-availability provided by redundant nodes. All systems are to be hosted on Windows Operating System.

Development Environment:
The development environment consists of four compute instances featuring three tiers.

g) The Presentation Tier

The presentation tier consists of one web server to handle incoming requests and redirect them to the application tier servers as appropriate.

h) The Application Tier

This tier consists of two servers one for Data Migration Server to handle the Extract, Transfer and Load (ETL} functionality. This functionality is required for data conversion and validation of all acquired data from different resource. And, one server for GIS request processing. 

i) The Resource Tier

This tier consists of one server for hosting a PostGreSQL Database, two serves for active directory

Staging and Production Environments:
The Staging and Production environments consist of twelve servers each. Each environment supports high availability and features three tiers, as follows.

j) The Presentation Tier

The presentation tier consists of two web server to handle incoming requests and redirect them to the application tier servers as appropriate.

k) The Application Tier

This tier consists of four servers two for Data Migration Server to handle (ETL} functionality. And, two servers for GIS requests processing. 

l) The Resource Tier

This tier consists of two servers for hosting a PostGreSQL Database, two servers for Active Directory and two servers to handle the shared data resources 

Assumptions:

· All support services and infrastructure will be provided by Client. These include DNS, Load-balancers, Antivirus.
SYSTEMS SPECIFICATIONS:

	SN#
	Server role
	OS  (To be mentioned by vendor)
	Number of cores(vCPU)
	RAM[GB]
	Boot LUN(OS) size[GB]
	Data LUN(SW) size[GB]

	Production

	1
	GIS Web server
	
	2
	4
	100
	100

	2
	GIS application server
	
	8
	32
	100
	100

	3
	Database server
	
	8
	32
	100
	1000[shared]

	4
	Data Migration Server
	
	8
	16
	100
	200

	5
	File server
	
	4
	8
	100
	10000

	6
	Active Directory
	
	2
	4
	100
	

	Staging

	1
	GIS Web server
	
	2
	4
	100
	100

	2
	GIS application server
	
	4
	16
	100
	100

	3
	Database server
	
	8
	16
	100
	500[shared]

	4
	Data Migration Server
	
	4
	8
	100
	200

	5
	File server
	
	4
	8
	100
	500

	6
	Active Directory
	
	2
	4
	100
	

	Development

	1
	GIS Web server
	
	2
	4
	100
	100

	2
	GIS application server
	
	4
	8
	100
	500

	3
	Database server
	
	4
	8
	100
	500

	4
	Data Migration Server
	
	4
	8
	100
	200


PHASE 2 COMPUTING INFRATRUCTURE REQUIREMENTS

Phase 2 includes the expansion of the Phase 1 foundation system, further integration of same into ICTA eGovernment architecture, and the addition of specialized hardware and software needed to support the full operations of the GeoCentre.

Phase 2 Systems Specifications:
	SN#
	Server role
	Quantity
	OS
	Number of cores(vCPU)
	RAM[GB]
	Boot LUN(OS) size[GB]
	Data LUN(SW) size[GB]

	Production

	1
	GIS Web server
	2
	Windows
	8
	8
	100
	100-gp2

	2
	GIS application server
	4
	Windows
	12
	64
	100
	100-gp2

	3
	Database server
	2
	Windows
	16
	64
	100
	1000-st1[shared]

	4
	Format exchange server
	2
	Windows
	8
	32
	100
	200-gp2

	5
	File server
	2
	Windows
	2
	8
	100
	10000-st1 + 1GB quorum[shared]

	6
	Active Directory
	2
	Windows
	2
	4
	100
	 

	Staging

	1
	GIS Web server
	2
	Windows
	2
	4
	100
	100-gp2

	2
	GIS application server
	2
	Windows
	8
	16
	100
	100-gp2

	3
	Database server
	2
	Windows
	8
	16
	100
	500-st1[shared]

	4
	Format exchange server
	2
	Windows
	8
	16
	100
	200-gp2

	5
	File server
	2
	Windows
	2
	8
	100
	500-st1[shared]

	6
	Active Directory
	2
	Windows
	2
	4
	100
	 

	Development

	1
	GIS Web server
	1
	Windows
	2
	4
	100
	100-gp2

	2
	GIS application server
	1
	Windows
	2
	8
	100
	500-st1

	3
	Database server
	1
	Windows
	2
	8
	100
	500-st1

	4
	Format exchange server
	1
	Windows
	2
	8
	100
	200-gp2


Office Hardware and Peripherals 

	GIS workstation
	4
	· Duel Intel® Xeon® Processors E5-2687W (Eight

Core, 3.1GHz, 20M, 8.0 GT/s, Turbo+)

· Operating System: Windows 7 Professional / Windows 10 Pro

· 4096 MB Dedicated OpenGL, Dual DVI or Dual VGA or DVI + VGA  

· 2133 MHz DDR4 ECC RDIMM memory); 8 DIMM slots

· Optical drive CD/DVD Combo

· HD 1TB SAS Hard Drive 1 inch (15,000 rpm)  

· Internal hard drive controller SATA/SAS Integrated Card - For Connecting Internal Hard Drives  

· Monitor 20 inch digital Flat Panel, adjustable stand, VGA/DVI   

· USB KB and Mouse

	Office PC
	2
	· Vendor recommended

	GIS demonstration laptop
	1
	· Intel Core Xeon E3-1535M v5 (Quad Core Xeon 2.90GHz, 3.80GHz Turbo, 8MB 45W)

· 8 GB RAM

· 2048 Dedicated, Open GL video card

· 500GB internal HD, 7200 rpm

· TV out

· CD/DVD combo

· Bluetooth wireless mouse

· 802.11 b/g Wireless card

· 17” TFT display

· System resources CD

· Windows 7 Professional / Windows 10 Pro

	Office laptops
	2
	· Vendor recommended

	A0 Color Plotter
	1
	· Vendor recommended, Network Interface

	A0 Scanner
	1
	· Vendor recommended, Network Interface

	A3 Color Printer
	1
	· Vendor recommended, Network Interface

	Plotter and printer supplies
	
	· Vendor to provide pricelist and/or any quantity restrictions


Specialized Software
	Units
	Resource

	1
	GIS Desktop (Advanced)

	8
	GIS Server Standard

	1
	GIS Server Standard (Development)

	4
	GIS Geoportal

	4
	Format exchange server

	2
	Format exchange Workbench

	2
	Image server software

	1
	Remote sensing imagery analysis software for desktop

	3
	3D Analysis for desktop

	3
	Spatial Analysis for desktop
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� https://en.wikipedia.org/wiki/Western_Region_Megapolis


� https://en.wikipedia.org/wiki/Sri_Lanka_Police


� http://en.wikipedia.org/wiki/Forestry


� http://www.worldbank.org/en/country/srilanka/overview


� https://en.wikipedia.org/wiki/Economy_of_Sri_Lanka#Foreign_assistance


� http://www.investsrilanka.com/key_sector/infrastructure/infastructure_overview


� https://en.wikipedia.org/wiki/Remote_sensing_application





�Please elaborate this. Who will provide the documents?


Compliance list should updated with these points
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