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Workshop Objectives

Understanding and learning –

• Assessment of GIS Applications, Geospatial Data 
Requirement, and Workflow needs of Line Departments 
in planning and decision-making at PRI/ ULB levels

• Geospatial Data Management through surveying 
available data, identifying data gaps, providing and 
sharing base maps (NFSD) – concepts of SDI, NFSD, 
Data Life Cycle Management

• Strategies, methods and techniques for high resolution 
NFSD preparation to support PRI/ ULB level mapping 
for meeting data gaps and data updation to support GIS 
applications through NSDI and State SDI Geo-portals



Presentation Outline

• Concepts of SDI, NFSD, Data Life Cycle 
Management

• Status of implementation of NSDI and 
State SDIs

• End User Need Assessment with examples

• Discussion on Need Assessment Proforma

• Conclusion



Urban Local Body (City Governance) Mandate

• 74th Constitutional Amendment

• Twelfth Schedule (44 sectors)

• Identified sectors (indicative)
• Urban planning including town planning
• Regulation of land use and construction of building
• Roads and bridges
• Water supply for domestic, industrial and 

commercial purposes
• Public health, sanitation conservancy, and solid 

waste management
• Urban forestry, protection of the environment and 

promotion of ecological aspects
• Public amenities including street lighting, parking 

lots, bus stops and public conveniences



User requirements/Applications (Indicative)

12/18/2018 6Karnataka Geoportal

S. No. Department/ 
Programme

Application Application Query Data Required

Department of 
Education.

Opening of New Primary 
School

Show all villages for which a 
primary school doesn’t exist 
within a radius of 1.5 Kms 
(Buffer Analysis).

Village Boundary 
Dataset, Primary 
Schools Point 
Dataset, Census Data 
for Attribute Data

Health and Family 
Welfare Dept.

Villages with Primary 
Health Centres

Show all villages where 
Primary Health Care Centres 
are available

Village Boundary, 
Village Settlements 
and Medical Facilities 
(part of Census) 
Attributes.

Minor Irrigation 
Department

Taluk wise Minor Irrigation 
Tanks

Show all the Minor Irrigation 
Tank Locations based on the 
Taluk Selected.

Taluk Boundary, 
Minor Irrigation Tanks 
(Point Data), Attribute 
Data

Department of 
Education 
(District Primary 
Education Programme)

Opening of new school in 
villages

Show villages without schools 
and whose population is > 300.

Spatial Data: Village 
Boundary & Village 
Settlements
Attribute Details:  
Educational Facilities 
& Population

Department of 
Education

Construction of new 
rooms for schools.

Show schools and whose 
population is > 600 and rooms 
< 6.

Spatial Data: Village 
Boundary & Village 
Settlements
Attribute Details:  
Educational Facilities



Problems to be addressed

• Inaccessibility to up-to-date and GIS-processable 
data

• Inefficient data search/ discovery mechanism

• Lack of data sharing and standardisation

• Inadequate integration of data with end user 
workflows

• Non-availability of decision support tools

• Inadequate technical capacity amongst departmental 
staff and end users



What is a Spatial Data Infrastructure (SDI)?

Combination of policies, technologies and 
people necessary to promote sharing of  spatial 

data through all levels of government, private and 
non-profit sectors, and the academic community

- GSDI Cookbook



SDI – Foundation for Business Process Integration

9 December 18, 2018 Powering the Geo-Web

Spatial Data Infrastructure (SDI)
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Applications suggested by Almora District under 
Uttarakhand SDI through Govt. Order

( OM No. 4876/S.P.A./G.P.S.Cell/2017-18  Dated- 22/01/2018)

1. Police Department
2. Primary  Health  Centre
3. Public Work s Department
4. Tourism Department 
5. District electoral Department
6. District Supply Department
7. Uttrakhand  Renewable 

Energy Development Agency
8. Forest Department
9. Child development 

Department
10. Agriculture Department
11.Irrigation Department.
12.Pey Jal nigam
13.Rural Work Department
14.District industries centre
15.Jila Panchayat Department
16.Abkari Department

17. Dairy Development
18. Electricity Department
19. Swajal Vibhag-
20. District Employment Exchange 

office
21. District Disaster Management 

Department
22. District Sports Department
23. D.R.D.A.
24. Jila Yuva Kalyan And Prantiya

Rakhshak Dal
25. Minor Saving Department
26. Education Department
27. Fisheries Department
28. Silk Department
29. Jal Sansthan
30. P.M.G.S.Y. Almora
31. Co-operative Department
32. Panch Sthaniya Almora 



NSDI – Summary of Achievements
• Establishment and sustenance of the NSDI mechanism for 
coordinated management of geo-data nationwide

• Enrollment/ enablement  of stakeholders - availability of teams 
of trained staff/ experts on use of (i) geo-data standards (ii) 
provision of geo-data services and (iii) geospatial contract 
management in national and state level agencies

• NSDI and State SDI Data Nodes/ Portals for accessibility to 
standards-based data and metadata services

• Institutionalization of GI standards-making – BIS LITD-22, 
linkage with ISO/ OGC/ OGC-India

• NSDI Aspirations – shared vision and goals

• Policies, decisions, training, capacity building





• Maintenance of NSDI Geoportal/ Data Nodes/ State SDI Nodes –
Odisha User Conference, Jharkhand Geoportal operational

• National Data Registry (NDR) – System Integrator identified

• NFSD (Admin Bndy, HARSAC, State Governments Odisha/ 
Karnataka/ MP), Haryana Transport Network, Hydrography 
Network etc., 

• Boundary Harmonisation - “Coordinated Preparation and 
Maintenance of Geospatial Data Assets” Workshops at HIPA, 
Gurgaon (19-23 Mar 2018)

• OGC-NSDI Interoperability Plugfest Engineering Report, 
Formulation of BIS standards (co-branding)

NSDI Progress during 2017-18 and 2018-19 (so far)



Geospatial Cloud PoC RFP floated on CPPP (two bids, being 
evaluated) 

Training-cum-review workshops covering NDR, Geospatial Cloud; 
Ontology and RESTful Web Services; FME at IITKgp, Ahmedabad 
University; KSCST

Edited Volume on “Geospatial Infrastructure, Technologies and 
Applications – India Case Studies” edited by Prof. N. L. Sarda et al 
(Springer)

SDI for Urban Governance Applications – Call for Proposal (last 
date: 31 March 2018), NRDMS evaluation completed, selected 
projects under process of sanction

Concept Paper on “NSDI 2.0 – Establishment of Application 
Infrastructure and Hosting Application and Solution Services”

NSDI Progress (contd..)



IS 16439:2016 – Metadata standard for Geospatial Information

IS 16626:2017 – Geography Markup Language (GML)

IS 16699: 2018 - Web Map Server Interface (WMS)

IS 16966 – GI – Location-based Services – Reference Model (ISO 
19132:2007)

IS 16967 – GI - Location-based Services – Tracking And Navigation 
(ISO 19133:2005)

IS 16968 – GI – Location-based Services – Multi-modal Routing and 
Navigation (ISO 19134:2007)

IS 16970:2018 – GI – Rules for Application Schema (ISO 19109:2005)

Indian Standards framed/ co-branded







Geo-information Services on India Water Portal (only WMS)



Improvement in Data Search and Discovery 

Inaccessible, non-standardised , non-
discoverable and non-searchable  geospatial 

metadata in analogue map sheets of NSDI 
Partnering Agencies e.g. Geological Survey of 

India (GSI), Survey of India (SOI); Forest Survey 
of India (FSI) etc.

Accessible, standardised , discoverable and searchable 
geospatial metadata in India Geoportal of NSDI uploaded 

by the Partnering Agencies

Metadata
• NSDI/ BIS 

standard IS 
16439 : 2016 on 
Geospatial 
Metadata

• Data Nodes at 
NSDI Partnering 
Agencies for 
metadata 
compilation

• Improved search 
capabilities in 
India Geoportal



State Geo-portals, Metadata, and RFP/ Tender Documents
(in NSDI Geoportal Homepage at https://nsdiindia.gov.in)

Metadata Access

State 
Geo-portal

Access

RFP/ Tender
Documents

(Section II)



Faster Multisource Data Access through National Data Registry (NDR)

USER Access

NDR Node

Karna-
taka 

Node

SOI 
Node 

GSI
Node 

NBSS
Node 

FSI
Node 

Registry 
Harvest

Spatial 
queries
through 

Data 
Services

NDR Architecture

Streams wider than 4 meters within soil type MH310 but 
not within the Bhilwara geological supergroup and are 

falling within the Open Forest

NDR Applications
(Query/ DSS)

MoSPI
Node



RFP for PoC on Geospatial 
Cloud-based Data Centre for 

SOI/ NSDI



• Karnataka SDI – Phase II, applications demonstrated in Watershed, Health 
sectors; Proposal on SDI for urban governance received for app development

• Kerala SDI – Incubated by DST R & D projects, Geo portal developed, NSDI 
participated in State Level Workshops, KSDI participation in IIT Kgp Workshops

• West Bengal SDI – Geoportal prototype already in operation, NRDMS District 
Centres Staff trained on use of the geoportal and updation of metadata; RFP 
document further revised for publication after approval

• NE SDI – Geo-portal prototype demonstrated, Nagaland and Mizoram SDI 
proposals under process, Arunachal Pradesh proposal submitted

• Haryana – Geo portal developed, HIPA Workshop on coordinated preparation of 
GIS data assets on 19-23 Mar 2018, publication of harmonized bndy data

• Uttarakhand – Geo-portal developed, District GIS Cells set up for data updation 
using Geo-portal

• J & K – Hardware procured, Software under procurement, RFP process on for 
vendor selection for development of geo-portal

Data Management at the State Level



• Govt. of NCT of Delhi – Delhi Geospatial Act in place, SOI 1:2,000 scale 
maps put to application development in Postal Zone Delineation, Forest 
Monitoring, GSDL advised on data updation

• Odisha SDI – State Data Sharing Policy approved by Odisha State 
Cabinet, Vendor identified, Geo-portal Development on-going

• Jharkhand SDI – Vendor identified, Geo-portal development on-going

• State SDI proposals for Punjab, MP, Chhatishgarh, Uttar Pradesh in 
pipeline

• National Workshop on “State SDIs and their Applications” at KSCST 
Bengaluru on 8-9 June 2017 (proposed)

Data Management at the State Level (Contd..)



Odisha Geoportal (KamakshyaNagar Block, Dhenkanal)



Difference between SOI 
old and new data

Difference between SOI old 
and new data at boundary of 

jhajjar
Difference between SOI old , 
new and cadastral boundary

HARSAC  Village Boundary Compared (Jhajjar District)



JHAJJAR

Ladain

Bhurawas

Birar

Mundahera

Jamalpur

Humayupur

Humayupur

Nilaheri

Two parts of Village boundary overlayed on Cartosat ortho-
rectified image Humayupur



Active Fire Location (AFL) Points with Village Boundaries in Haryana



Improved land management through 
State Spatial Data Infrastructures (SSDI)

Haryana Geoportal – showing WMS access to the cadastral 
boundaries and the aerial image in the background



Principles of Smart City - Ahmedabad

Applications and R & D



Command Control Centre and OFC Network (proposed)
Ahmedabad Smart City Proposal

Applications and R & D (contd..)



Applications and R & D (contd..)



Applications and R & D (contd..)

Ontology-based Disaster Event Simulation with Semantic Query Support



Applications and R & D (contd..)

Architecture for Disaster Management – Chennai Flood
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Environment –
Relocation of Stone Crushers

Identification of safe zones for location & 
relocation of stone crushing units based on 
State/Centre guidelines.

This work was taken up on the request from 
District Administration in six districts.



• Building Geo-Information Capacity - R&D Projects in selected Thrust Areas –
Geodesy, Urban Governance, Aspirational Districts using State SDIs

• GISE Lab IIT Bombay, Kumaon University, Kerala University – GI Science 
Courses

• 3-day training-cum-review workshop on “Geo-Spatial Data Modeling and
Geo-Spatial Cloud for SDIs" on 22-24 August 2017 at the Department of
Computer Science & Engineering (CSE), IIT Kharagpur

• 3-day training-cum-review workshop on “Service-oriented Architecture for
Spatial Data Integration and Reasoning” on 15-17 November 2017 at the
School of Engineering & Applied Sciences (SEAS), Ahmedabad University, 
Ahmedabad

• 5-day training workshop on “Coordinated Preparation of National
Foundation Spatial Data (NFSD) for Gram Panchayat & Ward Level
Mapping” organized by the State SDI team of Haryana Remote Sensing
Application Centre (HARSAC), Hissar at the Haryana Institute of Planning
& Administration (HIPA), Gurugram on 19-23 March 2018

NSDI Capacity Building



IIT Kgp Training Programme Manual
(covering NDR, Geospatial Cloud, App Development



Core elements of the NSDI 2.0 Concept

• Maintenance/ sustenance of NSDI and State SDI Data 
Nodes, spatial data catalogue (NDR)

• Data life cycle management (data asset updation –
stages covering plan, acquire, process, analyse, preserve, 
publish/ share)

• Geospatial Cloud Platform for data processing

• Application/ solution service delivery

• Training and capacity building

• R & D (Interoperability, 3D SDI, VGI, SDSS)



Objectives

Development of web-enabled and secured geospatial databases of 
seamless GIS assets (processable base map/data) for 1000 
panchayats and 10 towns/ cities spread across 10 selected States 
implementing State SDIs

Positioning a Geospatial Cloud as a single gateway for processing 
and sharing GIS enabled data, information, data products, 
applications, services, and solutions; 

Utilising the above database and platform for preparing integrated 
plans and taking sound decisions at panchayats (Panchayati Raj 
Institutions) and wards (Urban Local Bodies) in various application 
areas like land, water, energy, biodiversity (flora and fauna), Urban 
Development etc.; and 

Upgrading the existing research and training institutions to an 
organisational network for effective capacity building and development 
of human resources.



Outputs
Compilation/ calibration of available base data sets (1:10K and 1:2K) 
and coordinated fresh acquisition (wherever required for meeting 
identified application needs) to overcome data gaps – 1000 GPs and 
10 towns,

National Data Registry containing metadata of all available and fresh 
geospatial data sets of the country;

A Geospatial Cloud Platform for collaborative mapping, sharing, and 
processing of data/ services/ applications/ products; 

Supportive R&D activities for decision support systems and geo-data 
analytics for application development to be hosted on the above 
Platform; standards making and utilisation

Policies – National Geospatial Policy/ Act, National Geospatial Authority 

Capacity building – 3 Training Hubs, 500 trained staff



Activities

Output 1:Overcoming existing data gaps at panchayats/ wards for provision of 
application/ solution services
- Identification of panchayat/ ward level applications
- Enumerating the data gaps vis-à-vis available data
- Coordinated preparation and sharing of standards-based high 
resolution (1:2K) geospatial foundation data (recci etc.) with user 
departments
- Establishment of the mechanism for data life cycle management
- Compilation of colateral thematic and attribute data
- Provision of map/ feature panchayat/ward data services from the 
State Geoportals

Output 2: Upgradation of National Data Registry
- Sensitisation of NSDI/ SSDI partners on NDR
- Establishment of local data registers in States
- Provision of registry/ catalogue services from State 
Geoportals
- Regular updation of NDR with registers/ catalogues from 
State Geoportals/ National Data Portal (data.gov.in)



Output 3: Establishment of cloud-based geospatial data processing platform 
for provision of application/ solution services
- Demonstration of the proof-of-concept Geospatial Cloud
- Installation of NSDI 2.0 Private Cloud for NSDI/ State SDI 2D/ 
3D data management
- Installation of incremental access to (Megharaj or MeitY-approved)
Public Cloud for high-speed data processing
- Provision of application/ solution services to select set of 
Panchayats/ Wards

Output 4: Establishment and operation of proposed National Geospatial 
Authority (NGA)/ National Data Registry (NDR) and coordination of 
application service provision through 5 regional hubs
- Formulation of NGA/ NDR Ordinance/ Act
- Establishment of 5 coordinating regional hubs of NSDI (office 
space, manpower, terminals/ equipment)

Activities (contd..)
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