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1. Introduction 
 
The Survey of India, Department of Science &
Strengthening of Geospatial Ecosystem, “Ge
Bharat” on 17 December 2025 at Yashobhoomi,

The National Workshop brought together policymakers, 
technologists, industry leaders, and international
geo-spatial sector after the National
innovations shaping India’s geospatial future. Various Central Government 
Ministries/Departments, nodal 
representatives, Industry and academia, were invited to be part of this National Event. More than 
480 delegates (Central govt. 200, State
agencies participated in-person and m
virtual mode. 

The aim of the Workshop was to provide a platform for discussion among various stakeholders of 
Geospatial sector from both Public and Private Sectors. The workshop aimed towards enhancing 
the cooperation and coordination between state government agencies a
agencies for creation of foundational Geospatial infrastructure and data for the country to meet 
the needs of various Ministries, Departments and State Governments. 

The event focussed on the modernization of the National Geodetic Ref
backbone for precise positioning and national
geospatial data generation through high
A strong focus was placed on the role of standar
interoperability, seamless data exchange, and integration across government, industry, 
and academia, supported by national initiatives such as NGDR, UGI, and BIS
efforts.  

The workshop also addressed the need to keep pace with rapid technological advancements 
including GeoAI, digital twins, advanced 3D mapping, and real
capacity building, research collaboration, and innovation as key enablers. To achieve
the National Workshop and address the topics
underscored geospatial infrastructure as a critical national asset and a key enabler for governance, 
infrastructure development, sustainability, and t

  

The Survey of India, Department of Science &Technology, hosted the National Workshop on 
Strengthening of Geospatial Ecosystem, “Geospatial Mission: An Enabler of 

on 17 December 2025 at Yashobhoomi, Sector 25, Dwarka, New Delhi. 

brought together policymakers, administrators
and international experts to deliberate on current 

the National Geospatial Policy 2022 and discussed the 
innovations shaping India’s geospatial future. Various Central Government 

 agencies of fundamental data themes, State
representatives, Industry and academia, were invited to be part of this National Event. More than 

200, State govt. 120; Industry 100; Academia 
person and more than 200 plus delegates attended the co

The aim of the Workshop was to provide a platform for discussion among various stakeholders of 
Geospatial sector from both Public and Private Sectors. The workshop aimed towards enhancing 
the cooperation and coordination between state government agencies and central government 
agencies for creation of foundational Geospatial infrastructure and data for the country to meet 
the needs of various Ministries, Departments and State Governments.  

The event focussed on the modernization of the National Geodetic Reference Frame as the 
backbone for precise positioning and national-scale applications, alongside strengthening 
geospatial data generation through high-quality Orthorectified imagery, digital elevation models. 
A strong focus was placed on the role of standards in harmonising geospatial 
interoperability, seamless data exchange, and integration across government, industry, 
and academia, supported by national initiatives such as NGDR, UGI, and BIS-led standardisation 

shop also addressed the need to keep pace with rapid technological advancements 
including GeoAI, digital twins, advanced 3D mapping, and real-time analytics, highlighting 
capacity building, research collaboration, and innovation as key enablers. To achieve

and address the topics, the programme was divided in 
underscored geospatial infrastructure as a critical national asset and a key enabler for governance, 
infrastructure development, sustainability, and the vision of Viksit Bharat 2047. 

 

National Workshop on 
ospatial Mission: An Enabler of Viksit 

Sector 25, Dwarka, New Delhi.  

s, academicians’ 
current development in 

discussed the challenges& 
innovations shaping India’s geospatial future. Various Central Government 

agencies of fundamental data themes, State government 
representatives, Industry and academia, were invited to be part of this National Event. More than 

120; Industry 100; Academia 48) from these 
attended the conference in 

The aim of the Workshop was to provide a platform for discussion among various stakeholders of 
Geospatial sector from both Public and Private Sectors. The workshop aimed towards enhancing 

nd central government 
agencies for creation of foundational Geospatial infrastructure and data for the country to meet 

erence Frame as the 
scale applications, alongside strengthening 

imagery, digital elevation models. 
ds in harmonising geospatial data to ensure 

interoperability, seamless data exchange, and integration across government, industry, researchers 
led standardisation 

shop also addressed the need to keep pace with rapid technological advancements 
time analytics, highlighting 

capacity building, research collaboration, and innovation as key enablers. To achieve the aim of 
 four sessions that 

underscored geospatial infrastructure as a critical national asset and a key enabler for governance, 
he vision of Viksit Bharat 2047.  
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2. Background 
Geospatial information has evolved into the bedrock of modern governance, supporting essential 
sectors such as smart infrastructure, precision agriculture, land administration, and disaster 
management. As India transitions toward a digital and knowledge
unify fragmented datasets and eliminate "silos" between government, industry, and academia has 
become paramount. The workshop was designed to address core challenges, including da
accessibility, interoperability, and the duplication of efforts among various agencies.

Policy Evolution and Liberalization

The workshop comes at a transformative period for the sector, following a decade of significant 
policy shifts: 

i. Historical Context: Pre-
The National Map Policy 2005 made the first attempt to formalize access by defining 
Open Series Maps (OSM).

ii. The Liberalization Milestone:
liberalization of geospatial data guidelines, allowing the private sector to collect and 
process data without prior approvals.

iii. National Geospatial Policy (NGP) 2022:
year vision to make India a global leader in 
Fundamental Geospatial Data Themes
Networks—assigning nodal ministries to each to ensure authoritative data generation.

The National Geospatial Mission (NGM)

Announced by the Hon’ble Union Finance Minister in the 2025
Geospatial Mission is a transformative program intended to build the nation’s digital spatial 
backbone. Under the leadership of the Survey of India, the Mission focu
components: 

i. Modernizing the National Geodetic Reference Frame (NGRF)
regional level integration with

ii. Strengthening Mapping Infrastructure
aerial/UAV imagery, LiDAR

iii. Establishing Geo-ICT Infrastructure
API based services. 

iv. Training and Capacity Building
supervisory/managerial roles

v. Indigenous Technology Development
 

By fostering collaboration, standardizing data frameworks,
innovations the workshop aims to unlock the full potential of geospatial intelligence, supporting 
India’s journey toward a $30 trillion economy by 2047 and the vision of a Viksit Bharat.

Geospatial information has evolved into the bedrock of modern governance, supporting essential 
sectors such as smart infrastructure, precision agriculture, land administration, and disaster 

India transitions toward a digital and knowledge-driven economy, the need to 
unify fragmented datasets and eliminate "silos" between government, industry, and academia has 
become paramount. The workshop was designed to address core challenges, including da
accessibility, interoperability, and the duplication of efforts among various agencies.

Policy Evolution and Liberalization 

The workshop comes at a transformative period for the sector, following a decade of significant 

-2000, geospatial data was highly restricted and security
The National Map Policy 2005 made the first attempt to formalize access by defining 
Open Series Maps (OSM). 
The Liberalization Milestone: In February 2021, India introduced a historic 
liberalization of geospatial data guidelines, allowing the private sector to collect and 
process data without prior approvals. 
National Geospatial Policy (NGP) 2022: This citizen-centric policy established a 15
year vision to make India a global leader in the domain by 2035. It identified 14 National 
Fundamental Geospatial Data Themes—such as Elevation, Orthoimagery, and Transport 

assigning nodal ministries to each to ensure authoritative data generation.

The National Geospatial Mission (NGM) 

Announced by the Hon’ble Union Finance Minister in the 2025-26 Budget Speech, the National 
Geospatial Mission is a transformative program intended to build the nation’s digital spatial 
backbone. Under the leadership of the Survey of India, the Mission focuses on five core 

Modernizing the National Geodetic Reference Frame (NGRF) to ensure global
level integration with precision. 

Strengthening Mapping Infrastructure through high-resolution ORI, DEM
LiDAR and satellite imagery. 

ICT Infrastructure via a unified national geospatial web portal

Training and Capacity Building for skilling manpower at various level form field to 
roles. 

ogy Development to align with the vision of Atmanirbhar Bharat. 

standardizing data frameworks, and promoting indigenous 
the workshop aims to unlock the full potential of geospatial intelligence, supporting 

India’s journey toward a $30 trillion economy by 2047 and the vision of a Viksit Bharat.

 
 

Geospatial information has evolved into the bedrock of modern governance, supporting essential 
sectors such as smart infrastructure, precision agriculture, land administration, and disaster 

driven economy, the need to 
unify fragmented datasets and eliminate "silos" between government, industry, and academia has 
become paramount. The workshop was designed to address core challenges, including data 
accessibility, interoperability, and the duplication of efforts among various agencies. 

The workshop comes at a transformative period for the sector, following a decade of significant 

2000, geospatial data was highly restricted and security-centric. 
The National Map Policy 2005 made the first attempt to formalize access by defining 

In February 2021, India introduced a historic 
liberalization of geospatial data guidelines, allowing the private sector to collect and 

centric policy established a 15-
the domain by 2035. It identified 14 National 

such as Elevation, Orthoimagery, and Transport 
assigning nodal ministries to each to ensure authoritative data generation. 

26 Budget Speech, the National 
Geospatial Mission is a transformative program intended to build the nation’s digital spatial 

ses on five core 

to ensure global and 

ORI, DEM using 

via a unified national geospatial web portal and 

skilling manpower at various level form field to 

to align with the vision of Atmanirbhar Bharat.  

and promoting indigenous 
the workshop aims to unlock the full potential of geospatial intelligence, supporting 

India’s journey toward a $30 trillion economy by 2047 and the vision of a Viksit Bharat. 
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3. Inaugural Session 
 

The National Workshop on Strengthening of the Geospatial Ecos
important milestone in advancing India’s geospatial vision in alignment with the proposed 
National Geospatial Mission. The inaugural session set the strategic context for the workshop by 
underlining the critical role of geospatial 
supporting governance, economic growth, national security, and technology

Inauguration of the Session by the lighting of the lamp by the 
Secretary, DST, along with Shri Srikant Sastri, Chairman, GDPDC, 
General of India, Vice Admiral Lochan Singh Pathania, Chief Hydrographer
Additional Surveyor General, Survey of India

 
Dr. Jitendra Singh, Hon’ble Union Minister of State (Independent Charge) for Science & 
Technology, highlighted the landmark geospatial liberalisation reforms of 2021, followed by the 
National Geospatial Policy, 2022, stating that 
accuracy geospatial data, spurred innovation, strengthened industry participation and 
significantly expanded the use of geospatial technologies across domains. Building on this 
momentum, he said, the National
whole-of-government initiative to create a modern, accurate and accessible national geospatial 
infrastructure aligned with the vision of Viksit Bharat 2047.

The National Workshop on Strengthening of the Geospatial Ecosystem -2025
important milestone in advancing India’s geospatial vision in alignment with the proposed 
National Geospatial Mission. The inaugural session set the strategic context for the workshop by 
underlining the critical role of geospatial infrastructure as an enabler for Viksit Bharat, 
supporting governance, economic growth, national security, and technology-led development.

Inauguration of the Session by the lighting of the lamp by the Guest of Honour, Prof. Abhay Karandikar, Hon’ble 
rikant Sastri, Chairman, GDPDC,  Shri Hitesh Kumar S. Makwana,

Vice Admiral Lochan Singh Pathania, Chief Hydrographer and Shri Shailesh Kumar Sinha, 
Additional Surveyor General, Survey of India (From Right to Left ) 

Union Minister of State (Independent Charge) for Science & 
Technology, highlighted the landmark geospatial liberalisation reforms of 2021, followed by the 
National Geospatial Policy, 2022, stating that these measures have democratised access to high
accuracy geospatial data, spurred innovation, strengthened industry participation and 
significantly expanded the use of geospatial technologies across domains. Building on this 
momentum, he said, the National Geospatial Mission has been launched as a transformative, 

government initiative to create a modern, accurate and accessible national geospatial 
infrastructure aligned with the vision of Viksit Bharat 2047. 

 
 

2025 marked an 
important milestone in advancing India’s geospatial vision in alignment with the proposed 
National Geospatial Mission. The inaugural session set the strategic context for the workshop by 

enabler for Viksit Bharat, 
led development. 

 

Guest of Honour, Prof. Abhay Karandikar, Hon’ble 
Shri Hitesh Kumar S. Makwana, IAS, Surveyor 

and Shri Shailesh Kumar Sinha, 

Union Minister of State (Independent Charge) for Science & 
Technology, highlighted the landmark geospatial liberalisation reforms of 2021, followed by the 

these measures have democratised access to high-
accuracy geospatial data, spurred innovation, strengthened industry participation and 
significantly expanded the use of geospatial technologies across domains. Building on this 

Geospatial Mission has been launched as a transformative, 
government initiative to create a modern, accurate and accessible national geospatial 

3



The Hon’ble Minister emphasised that nat
infrastructure, precision agriculture, logistics optimisation, natural resource management, 
disaster risk reduction, climate action, and next
increasingly depend on reliable, interoperable, and robust geospatial data. Commending the 
Survey of India, he noted that as the country’s oldest and most trusted mapping organisation, it 
has played a pivotal role in strengthening India’s geospatial ecosystem and supporting natio
building through technological modernisation and institutional leadership. 

Shri Hitesh Kumar S. Makwana, IAS, Surveyor General of India, 
dignitaries, senior officials from Central and State Governments, representatives from 
academia, international experts, and other stakeholders. In his welcome address, the Surveyor 
General highlighted the modernization of India’s National Geodetic Reference Frame as a core 
priority of Survey of India. He informed that over 1,100 Co
Stations (CORS) have been established across the country and efforts are underway to integrate 
CORS set up by States and research institutions to create a common national reference frame. 
More than 15,000 users across governm
while increasing adoption and sectoral usage remains a key focus area.

Survey of India’s role as the national mapping agency and key initiatives undertaken in recent 
years were outlined. Several impo
highlighted, including the preparation of State
(GAR) and Geodetic Asset Maps
Digital Data Register to enable wider discovery and reuse of geospatial datasets. He emphasized 
that Survey of India has transitioned from a closed data regime to a more open and collaborative 
approach, aligning with the National Geospatial Policy, 2
SVAMITVA, NAKSHA, AMRUT), National Hydrology Project, and National Urban 
Information System (NUIS) were highlighted as examples where Survey of India is playing a 
critical role. Also, ongoing efforts in standard developm
thematic working groups and coordination with BIS and State Governments to ensure nationwide 
harmonization were also highlighted

The inaugural session also had a 
Data Promotion and Development Committee (GDPDC). He highlighted the central role of 
geospatial technology in India’s economic growth and governance, underscoring the need for 
indigenous, reliable, and interoperable geospatial infrastructure to 
‘Geospatial Bharat - Viksit Bharat’. Drawing on successful pilot
Dronagiri, particularly the Varanasi agriculture use case
data and public-private collaborati
incomes, reinforcing the case for a national

Vice Admiral Lochan Singh Pathania, Chief
between hydrography and geospatial sciences, highlighting the
navigational charting and the wide applications of hydrographic data in shipping, tourism, and 
exploration. International cooperation, overseas deployments, and large

Minister emphasised that national priorities such as smart cities, road and rail 
infrastructure, precision agriculture, logistics optimisation, natural resource management, 
disaster risk reduction, climate action, and next-generation defence preparedness will 

eliable, interoperable, and robust geospatial data. Commending the 
Survey of India, he noted that as the country’s oldest and most trusted mapping organisation, it 
has played a pivotal role in strengthening India’s geospatial ecosystem and supporting natio
building through technological modernisation and institutional leadership.  

Shri Hitesh Kumar S. Makwana, IAS, Surveyor General of India, addressed 
dignitaries, senior officials from Central and State Governments, representatives from 
academia, international experts, and other stakeholders. In his welcome address, the Surveyor 
General highlighted the modernization of India’s National Geodetic Reference Frame as a core 
priority of Survey of India. He informed that over 1,100 Continuously Operating Reference 
Stations (CORS) have been established across the country and efforts are underway to integrate 
CORS set up by States and research institutions to create a common national reference frame. 
More than 15,000 users across government and private sectors are already using CORS services, 
while increasing adoption and sectoral usage remains a key focus area. 

Survey of India’s role as the national mapping agency and key initiatives undertaken in recent 
. Several important initiatives undertaken by Survey of India

including the preparation of State- and District-wise Geodetic Asset Registers
Maps (GAM),state maps in regional languages and the creation of a 

to enable wider discovery and reuse of geospatial datasets. He emphasized 
that Survey of India has transitioned from a closed data regime to a more open and collaborative 
approach, aligning with the National Geospatial Policy, 2022.Key national programmes such as 
SVAMITVA, NAKSHA, AMRUT), National Hydrology Project, and National Urban 
Information System (NUIS) were highlighted as examples where Survey of India is playing a 

ongoing efforts in standard development, including the constitution of 
thematic working groups and coordination with BIS and State Governments to ensure nationwide 

highlighted. 

The inaugural session also had a Special Address by Shri Srikant Sastri, Chairman, 
Data Promotion and Development Committee (GDPDC). He highlighted the central role of 
geospatial technology in India’s economic growth and governance, underscoring the need for 
indigenous, reliable, and interoperable geospatial infrastructure to achieve Viksit Bharat, stating 

Viksit Bharat’. Drawing on successful pilot programmes 
e Varanasi agriculture use case, demonstrated how integrated geospatial 

private collaboration can deliver tangible gains in productivity and farmer 
incomes, reinforcing the case for a national-scale, standards-based geospatial platform.

Pathania, Chief Hydrographer, underscored the close linkage 
geospatial sciences, highlighting the role of hydrographer’s

navigational charting and the wide applications of hydrographic data in shipping, tourism, and 
exploration. International cooperation, overseas deployments, and large-scale training initiatives 

 
 

ional priorities such as smart cities, road and rail 
infrastructure, precision agriculture, logistics optimisation, natural resource management, 

generation defence preparedness will 
eliable, interoperable, and robust geospatial data. Commending the 

Survey of India, he noted that as the country’s oldest and most trusted mapping organisation, it 
has played a pivotal role in strengthening India’s geospatial ecosystem and supporting nation-

addressed and welcomed 
dignitaries, senior officials from Central and State Governments, representatives from industry, 
academia, international experts, and other stakeholders. In his welcome address, the Surveyor 
General highlighted the modernization of India’s National Geodetic Reference Frame as a core 

ntinuously Operating Reference 
Stations (CORS) have been established across the country and efforts are underway to integrate 
CORS set up by States and research institutions to create a common national reference frame. 

ent and private sectors are already using CORS services, 

Survey of India’s role as the national mapping agency and key initiatives undertaken in recent 
rtant initiatives undertaken by Survey of India were also 

wise Geodetic Asset Registers 
and the creation of a 

to enable wider discovery and reuse of geospatial datasets. He emphasized 
that Survey of India has transitioned from a closed data regime to a more open and collaborative 

022.Key national programmes such as 
SVAMITVA, NAKSHA, AMRUT), National Hydrology Project, and National Urban 
Information System (NUIS) were highlighted as examples where Survey of India is playing a 

ent, including the constitution of 
thematic working groups and coordination with BIS and State Governments to ensure nationwide 

, Chairman, Geospatial 
Data Promotion and Development Committee (GDPDC). He highlighted the central role of 
geospatial technology in India’s economic growth and governance, underscoring the need for 

achieve Viksit Bharat, stating 
 under Operation 

demonstrated how integrated geospatial 
on can deliver tangible gains in productivity and farmer 

based geospatial platform. 

underscored the close linkage 
role of hydrographer’s in 

navigational charting and the wide applications of hydrographic data in shipping, tourism, and 
scale training initiatives 
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were emphasized, while expressing that the workshop will i
new ideas, presenting opportunities for future development and collaboration.

The inaugural session concluded with the Keynote Address by Prof. Abhay Karandikar, 
Secretary, Department of Science and Technology (DST). He 
governance framework, strong standards, interoperability, and research
the next phase of geospatial growth. He highlighted DST’s support for geospatial R&D, start
ups, technology innovation hubs, a
commitment to making the geospatial ecosystem future
competitive. 

On the occasion, the Survey of India Coffee Table Book was launched by Dr. Jitendra Singh, 
Hon’ble Union Minister of State (Independent Charge) for Science & Technology, showcasing 
Survey of India legacy, technological evolution, and contribution to India’s growth journey.

A Survey of India documentary chronicling the journey and evolution of survey of India,
also launched on the occasion. 

                             
Inauguration of the Coffee Table Book of Survey of India (SOI) by Dr. Jitendra Singh, Hon’ble Minister 
of State (I/C), Ministry of Science & Techno
the dais, Prof. Abhay Karandikar, Hon’ble Secretary, DST (Centre), 
Srikant Sastri, Shri Hitesh Kumar S. Makwana, IAS

The inaugural session set a strong foundation for the workshop by clearly articulating the 
strategic importance of geospatial data, the role of Survey of India as the national mapping 
authority, and the need for coordinated action across government, industry, academia, 
international partners to realize the objectives of the geospatial policy
Mission and Viksit Bharat 2047. 
 
 

were emphasized, while expressing that the workshop will identify key challenges and generate 
new ideas, presenting opportunities for future development and collaboration. 

The inaugural session concluded with the Keynote Address by Prof. Abhay Karandikar, 
Secretary, Department of Science and Technology (DST). He emphasized the need for a robust 
governance framework, strong standards, interoperability, and research-led innovation to support 
the next phase of geospatial growth. He highlighted DST’s support for geospatial R&D, start
ups, technology innovation hubs, and capacity building, and reaffirmed the Government’s 
commitment to making the geospatial ecosystem future-ready, inclusive, and globally 

On the occasion, the Survey of India Coffee Table Book was launched by Dr. Jitendra Singh, 
Minister of State (Independent Charge) for Science & Technology, showcasing 

Survey of India legacy, technological evolution, and contribution to India’s growth journey.

A Survey of India documentary chronicling the journey and evolution of survey of India,

Inauguration of the Coffee Table Book of Survey of India (SOI) by Dr. Jitendra Singh, Hon’ble Minister 
of State (I/C), Ministry of Science & Technology (virtually) along with the distinguished dignitaries on 

Prof. Abhay Karandikar, Hon’ble Secretary, DST (Centre), Vice Admiral Lochan Singh Pathania, 
Srikant Sastri, Shri Hitesh Kumar S. Makwana, IAS and Shri Shailesh Kumar Sinha (from right to l

session set a strong foundation for the workshop by clearly articulating the 
strategic importance of geospatial data, the role of Survey of India as the national mapping 
authority, and the need for coordinated action across government, industry, academia, 
international partners to realize the objectives of the geospatial policy, National Geospatial 

 

 
 

dentify key challenges and generate 

The inaugural session concluded with the Keynote Address by Prof. Abhay Karandikar, 
emphasized the need for a robust 

led innovation to support 
the next phase of geospatial growth. He highlighted DST’s support for geospatial R&D, start-

nd capacity building, and reaffirmed the Government’s 
usive, and globally 

On the occasion, the Survey of India Coffee Table Book was launched by Dr. Jitendra Singh, 
Minister of State (Independent Charge) for Science & Technology, showcasing 

Survey of India legacy, technological evolution, and contribution to India’s growth journey. 

A Survey of India documentary chronicling the journey and evolution of survey of India, was 

 
Inauguration of the Coffee Table Book of Survey of India (SOI) by Dr. Jitendra Singh, Hon’ble Minister 

distinguished dignitaries on 
Vice Admiral Lochan Singh Pathania, Shri 

right to left)  

session set a strong foundation for the workshop by clearly articulating the 
strategic importance of geospatial data, the role of Survey of India as the national mapping 
authority, and the need for coordinated action across government, industry, academia, and 

National Geospatial 
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4.   Technical Sessions  

 

Session 1: Modernization and Strengthening of National Geodetic Reference 
Frame 

Objective: 

 To highlight the urgent need for redefining and modernizing the NHRF and NVRF in 
alignment with global best practices (ITRF

 To highlight the necessity of using NHRF & NVRF for consistent, accurate, and unified 
coordinate reference system for the 

 To demonstrate how a strengthened NGRF enables high
planning, land governance, hydrology, flood modelling, coastal monitoring, and national 
infrastructure design. 

 To foster collaboration among government, 
agencies for strengthening India’s geodetic capabilities in alignment with global best 
practices. 

 To reinforce alignment with the National Geospatial Policy 2022 and the larger vision of 
building an accurate, integrate

Overview: 

The session on “Modernization and Strengthening of the National Geodetic Reference Frame” 
focused on outlining the scope for strengthening the foundational
for precise positioning and mapping in India, with emphasis on the redefinition and 
strengthening of both the National Horizontal Reference Frame (NHRF) and the National 
Vertical Reference Frame (NVRF). The session was intended to 
Continuously Operating Reference Stations (CORS) infrastructure and the need for densification 
of the network, along with the integration of advanced space geodetic techniques such as VLBI, 
DORIS, and SLR. In addition, the session proposed to address the deve
accuracy Geoid Model using gravity and levelling data, as well as the modernization of tidal 
observatories to support robust sea
initiatives for ensuring uniformity in mapping, l
enhancement of Positioning, Navigation and Timing (PNT) services across sectors such as 
agriculture and infrastructure development.

Modernization and Strengthening of National Geodetic Reference 

highlight the urgent need for redefining and modernizing the NHRF and NVRF in 
alignment with global best practices (ITRF-2020, IHRF). 

To highlight the necessity of using NHRF & NVRF for consistent, accurate, and unified 
coordinate reference system for the entire country. 

To demonstrate how a strengthened NGRF enables high-precision applications in urban 
planning, land governance, hydrology, flood modelling, coastal monitoring, and national 

To foster collaboration among government, academia, industry, and international 
agencies for strengthening India’s geodetic capabilities in alignment with global best 

To reinforce alignment with the National Geospatial Policy 2022 and the larger vision of 
building an accurate, integrated, and future-ready geospatial ecosystem for Viksit Bharat.

The session on “Modernization and Strengthening of the National Geodetic Reference Frame” 
focused on outlining the scope for strengthening the foundational reference framework required 
or precise positioning and mapping in India, with emphasis on the redefinition and 

of both the National Horizontal Reference Frame (NHRF) and the National 
Vertical Reference Frame (NVRF). The session was intended to highlight

tinuously Operating Reference Stations (CORS) infrastructure and the need for densification 
of the network, along with the integration of advanced space geodetic techniques such as VLBI, 
DORIS, and SLR. In addition, the session proposed to address the development of a high
accuracy Geoid Model using gravity and levelling data, as well as the modernization of tidal 
observatories to support robust sea-level monitoring, while highlighting the relevance of these 
initiatives for ensuring uniformity in mapping, long-term Earth surface monitoring, and the 
enhancement of Positioning, Navigation and Timing (PNT) services across sectors such as 
agriculture and infrastructure development. 

 
 

Modernization and Strengthening of National Geodetic Reference 

highlight the urgent need for redefining and modernizing the NHRF and NVRF in 

To highlight the necessity of using NHRF & NVRF for consistent, accurate, and unified 

precision applications in urban 
planning, land governance, hydrology, flood modelling, coastal monitoring, and national 

academia, industry, and international 
agencies for strengthening India’s geodetic capabilities in alignment with global best 

To reinforce alignment with the National Geospatial Policy 2022 and the larger vision of 
ready geospatial ecosystem for Viksit Bharat. 

The session on “Modernization and Strengthening of the National Geodetic Reference Frame” 
framework required 

or precise positioning and mapping in India, with emphasis on the redefinition and 
of both the National Horizontal Reference Frame (NHRF) and the National 

highlight the existing 
tinuously Operating Reference Stations (CORS) infrastructure and the need for densification 

of the network, along with the integration of advanced space geodetic techniques such as VLBI, 
lopment of a high-

accuracy Geoid Model using gravity and levelling data, as well as the modernization of tidal 
level monitoring, while highlighting the relevance of these 

term Earth surface monitoring, and the 
enhancement of Positioning, Navigation and Timing (PNT) services across sectors such as 

6



Chair Sh. Alok Prem Nagar, Additional Secretary, Ministry of Panchayati Raj

Speaker Prof. Onkar Dikshit, Coordinator, National Centre for Geodesy, IIT Kanpur

Speaker Cdr. Prashant Kumar Srivastava, Scientist
Sciences (MoES)

Speaker Sh. G Varun Kumar, Additional Surveyor General, The National 
Geo-Informatics Science and Technology (NIGST)

Speaker Dr. Balakrishnan Nair T.M Director, INCOIS

Speaker Sh. Sajid Malik, Chairman & Managing Director, Genesys International 
Corporation 

Distinguished  
International 
Speaker 

Mr. Olivier Casabianca, Vice President, Trimble Advanced Positioning

 

Speaker’s address/Discussion Summary

The session on Modernization and Strengthening of the National Geodetic Reference Frame
highlighted critical role of a modern
foundational national infrastructure supporting governance, infrastructure, disaster resilience, 
research, the blue economy, and emerging applications such as digital twins and autonomous 
navigation. It traced the evolution of India’s geodetic system from the Great Trigonometrical 
Survey to GPS-based Ground Control Points and the current CORS network, noting 
1,145CORS stations, initially driven by the SVAMITVA programme, now provide a robust 
horizontal reference framework enabling real
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address/Discussion Summary:  

Modernization and Strengthening of the National Geodetic Reference Frame
highlighted critical role of a modern and dynamic geodetic reference framework as a 
foundational national infrastructure supporting governance, infrastructure, disaster resilience, 

blue economy, and emerging applications such as digital twins and autonomous 
the evolution of India’s geodetic system from the Great Trigonometrical 

based Ground Control Points and the current CORS network, noting 
CORS stations, initially driven by the SVAMITVA programme, now provide a robust 

enabling real-time, centimetre-level positioning accuracy.
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Modernization and Strengthening of the National Geodetic Reference Frame 
and dynamic geodetic reference framework as a 

foundational national infrastructure supporting governance, infrastructure, disaster resilience, 
blue economy, and emerging applications such as digital twins and autonomous 

the evolution of India’s geodetic system from the Great Trigonometrical 
based Ground Control Points and the current CORS network, noting that 

CORS stations, initially driven by the SVAMITVA programme, now provide a robust 
level positioning accuracy. 
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A key focus of the session was 
recognizing that India lies on a tectonically active plate moving approximately 5 cm per 
The proposed approach involves implementing both plate
aligned with the International Terrestrial Reference Frame (
intra-plate deformation, seismic activity, and long
geodetic techniques such as VLBI, DORIS, and Satellite Laser Ranging (SLR) were identified as 
critical components for strengthening the national horizontal framework and ensuring global 
interoperability. 

On the vertical reference side, the session highlighted the limitations of the 1909 mean sea level
based datum for modern applications and emphasized the need for a high
geoid model using gravimetric, GNSS, levelling, and satellite data. The discussions underscor
the importance of modernizing tidal observatories, gravity networks, and co
gauge stations to enable reliable sea
climate change analysis. 

The session also highlighted cross
the Ministry of Panchayati Raj, the SVAMITVA experience illustrated how CORS
surveying significantly reduced time and cost, improved land record accuracy, enhanced 
property tax revenues, and enabled integration with social welfare datasets at the Gram 
Panchayat level. It was emphasized that wider adoption by State departments remains a critical 
gap, requiring awareness-building and demonstrable use cases.

From an oceanographic and blue economy
control is foundational for tsunami early warning systems, storm surge 
inundation mapping, and marine spatial planning. A dynamic national reference frame was 
positioned as essential for separating sea
India’s extensive and tectonically sensitive coastline.

Industry inputs demonstrated how high
digital twins, urban flood modell
mapping for highways and expressways. It was emphasized that the economic and social benefits 
generated from these applications significantly outweigh the cost of geodetic infrastructure, 
provided the CORS network is adequately densified, reliably operated, and properly maintained.

Academic perspectives highlighted the need for indigenous capability development, including 
GNSS processing, NavIC integration, quality assessment of CORS stations, 
reference frame realization, and long
capacity building, R&D, and continuous adjustment of the reference frame was strongly 
emphasized. International experience reinforced that India’s eff
practices adopted by countries such as the USA, Canada, and Australia, and that industry 
readiness, standards compliance, and phased transition strategies are essential to minimize 
disruption to surveyors and users.

A key focus of the session was on the transition from static to dynamic reference frames, 
recognizing that India lies on a tectonically active plate moving approximately 5 cm per 
The proposed approach involves implementing both plate-fixed and dynamic reference
aligned with the International Terrestrial Reference Frame (ITRF 2020), while

plate deformation, seismic activity, and long-term geophysical changes. Advanced space 
geodetic techniques such as VLBI, DORIS, and Satellite Laser Ranging (SLR) were identified as 
critical components for strengthening the national horizontal framework and ensuring global 

side, the session highlighted the limitations of the 1909 mean sea level
based datum for modern applications and emphasized the need for a high-accuracy national 
geoid model using gravimetric, GNSS, levelling, and satellite data. The discussions underscor
the importance of modernizing tidal observatories, gravity networks, and co-located GNSS
gauge stations to enable reliable sea-level monitoring, coastal vulnerability assessment, and 

The session also highlighted cross-sectoral applications of the modernized reference frame. From 
the Ministry of Panchayati Raj, the SVAMITVA experience illustrated how CORS
surveying significantly reduced time and cost, improved land record accuracy, enhanced 

enabled integration with social welfare datasets at the Gram 
Panchayat level. It was emphasized that wider adoption by State departments remains a critical 

building and demonstrable use cases. 

From an oceanographic and blue economy perspective, it was highlighted that precise geodetic 
control is foundational for tsunami early warning systems, storm surge modelling
inundation mapping, and marine spatial planning. A dynamic national reference frame was 

for separating sea-level rise from vertical land motion, especially along 
India’s extensive and tectonically sensitive coastline. 

Industry inputs demonstrated how high-precision geodetic infrastructure is already enabling 
modelling, infrastructure planning, and ADAS-

mapping for highways and expressways. It was emphasized that the economic and social benefits 
generated from these applications significantly outweigh the cost of geodetic infrastructure, 

CORS network is adequately densified, reliably operated, and properly maintained.

Academic perspectives highlighted the need for indigenous capability development, including 
GNSS processing, NavIC integration, quality assessment of CORS stations, 
reference frame realization, and long-term sustainability of the framework. The importance of 
capacity building, R&D, and continuous adjustment of the reference frame was strongly 
emphasized. International experience reinforced that India’s efforts align with global best 
practices adopted by countries such as the USA, Canada, and Australia, and that industry 
readiness, standards compliance, and phased transition strategies are essential to minimize 
disruption to surveyors and users. 
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ral applications of the modernized reference frame. From 
the Ministry of Panchayati Raj, the SVAMITVA experience illustrated how CORS-enabled 
surveying significantly reduced time and cost, improved land record accuracy, enhanced 

enabled integration with social welfare datasets at the Gram 
Panchayat level. It was emphasized that wider adoption by State departments remains a critical 

perspective, it was highlighted that precise geodetic 
modelling, coastal 

inundation mapping, and marine spatial planning. A dynamic national reference frame was 
level rise from vertical land motion, especially along 

precision geodetic infrastructure is already enabling 
-level navigation 

mapping for highways and expressways. It was emphasized that the economic and social benefits 
generated from these applications significantly outweigh the cost of geodetic infrastructure, 

CORS network is adequately densified, reliably operated, and properly maintained. 

Academic perspectives highlighted the need for indigenous capability development, including 
GNSS processing, NavIC integration, quality assessment of CORS stations, epoch-based 

term sustainability of the framework. The importance of 
capacity building, R&D, and continuous adjustment of the reference frame was strongly 

orts align with global best 
practices adopted by countries such as the USA, Canada, and Australia, and that industry 
readiness, standards compliance, and phased transition strategies are essential to minimize 
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The chair concluded the session
sustainability. The launch of Geodetic Asset Registers and Maps was highlighted as a 
progressive step towards sustainability,

Announcement of United Nations Global Geodetic Centre of Excellence (UN
Multilateral MoU: 

The session marked a significant milestone with Survey of India’s participation in the United 
Nations Global Geodetic Centre of Excellence (UN
India’s commitment to the global geodetic supply chain and international collaboration

Announcement of the United Nations Global Geodetic Centre of Excellence (UN
Multilateral Memorandum of Understanding (
 
Session Takeaways: 

1. Geodetic Reference Frame as National Infrastructure
i. The geodetic reference frame is a foundational national asset, comparable to roads, power 

grids, and digital identity systems, and is essential for precision governance, 
infrastructure development, and ec

ii. Accurate positioning underpins applications across land records, disaster management, 
agriculture, transportation, urban planning, blue economy, and national security.

iii. Development of dynamic reference systems alongside static
iv. India must move decisively from static coordinate assumptions to dynamic, time

dependent reference frames that reflect tectonic motion and Earth system dynamics
 

the session with a strong emphasis on usage, maintenance, and 
launch of Geodetic Asset Registers and Maps was highlighted as a 

s sustainability, transparency and long-term stewardship.

ited Nations Global Geodetic Centre of Excellence (UN-GGCE) 

The session marked a significant milestone with Survey of India’s participation in the United 
Nations Global Geodetic Centre of Excellence (UN-GGCE) Multilateral MoU
India’s commitment to the global geodetic supply chain and international collaboration

 
Announcement of the United Nations Global Geodetic Centre of Excellence (UN
Multilateral Memorandum of Understanding (MMoU) 

Geodetic Reference Frame as National Infrastructure 
The geodetic reference frame is a foundational national asset, comparable to roads, power 
grids, and digital identity systems, and is essential for precision governance, 
infrastructure development, and economic growth. 
Accurate positioning underpins applications across land records, disaster management, 
agriculture, transportation, urban planning, blue economy, and national security.
Development of dynamic reference systems alongside static 
India must move decisively from static coordinate assumptions to dynamic, time

reference frames that reflect tectonic motion and Earth system dynamics

 
 

with a strong emphasis on usage, maintenance, and 
launch of Geodetic Asset Registers and Maps was highlighted as a 

term stewardship. 

GGCE) 

The session marked a significant milestone with Survey of India’s participation in the United 
GGCE) Multilateral MoU, reinforcing 

India’s commitment to the global geodetic supply chain and international collaboration. 

 

Announcement of the United Nations Global Geodetic Centre of Excellence (UN-GGCE) 

The geodetic reference frame is a foundational national asset, comparable to roads, power 
grids, and digital identity systems, and is essential for precision governance, 

Accurate positioning underpins applications across land records, disaster management, 
agriculture, transportation, urban planning, blue economy, and national security. 

India must move decisively from static coordinate assumptions to dynamic, time-
reference frames that reflect tectonic motion and Earth system dynamics. 
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2. Strengthening the CORS Network
i. The existing CORS network represents a major achievement, but 

(25–30 km spacing) is essential for 
ii. Awareness and adoption among State departments and private industry remain limited 

and must be actively addressed through targeted outreach and use
3. Modernization of Vertical Reference Framework

i. The legacy mean sea level datum is inadequate for modern needs; transition to geoid
based, geopotential height systems is essential.

ii. Integration of gravity data, GNSS, levelling, and modernized 
for climate resilience and coastal risk management.

4. Sectoral Impact and Societal Value
i. SVAMITVA demonstrated tangible benefits in rural governance, land tenure security, 

revenue enhancement, and service delivery.
ii. Oceanography, disaster warning systems, and blue economy applications depend 

critically on accurate vertical and horizontal referencing.
iii. Urban digital twins, flood 

navigation require centimeter
5. Industry Enablement and Economic Returns

i. Private sector applications are already generating significant economic and safety 
benefits, including high-definition mapping and ADAS

ii. Maximizing return on public investment 
and long-term operational stability of the geodetic infrastructure.

6. Indigenous Capability, Standards, and Capacity Building
i. Emphasis on improved indigenous capability in GNSS processing, NavIC integration,

space geodesy, and reference frame realization.
ii. Alignment with OGC and BIS standards is essential to ensure seamless adoption across 

software platforms and minimize transition risks.

7.  CORS network densification and sustained maintenance
level real-time positioning, reduce survey costs, and

8. India’s participation in the UN Global Geodetic Centre of Excellence MOU
commitment to global geodesy and opens pathways
leadership 

Strengthening the CORS Network 
The existing CORS network represents a major achievement, but further densification 

30 km spacing) is essential for universal usability across sectors. 
Awareness and adoption among State departments and private industry remain limited 
and must be actively addressed through targeted outreach and use-case demonstration.

Modernization of Vertical Reference Framework 
The legacy mean sea level datum is inadequate for modern needs; transition to geoid
based, geopotential height systems is essential. 
Integration of gravity data, GNSS, levelling, and modernized tidal observatories is critical 
for climate resilience and coastal risk management. 

Sectoral Impact and Societal Value 
SVAMITVA demonstrated tangible benefits in rural governance, land tenure security, 
revenue enhancement, and service delivery. 
Oceanography, disaster warning systems, and blue economy applications depend 
critically on accurate vertical and horizontal referencing. 
Urban digital twins, flood modelling, infrastructure alignment, and autonomous 
navigation require centimeter-level accuracy at scale. 

Industry Enablement and Economic Returns 
Private sector applications are already generating significant economic and safety 

definition mapping and ADAS-enabled navigation.
Maximizing return on public investment requires ensuring data accessibility, reliability, 

term operational stability of the geodetic infrastructure. 

Indigenous Capability, Standards, and Capacity Building 
indigenous capability in GNSS processing, NavIC integration,

space geodesy, and reference frame realization. 
Alignment with OGC and BIS standards is essential to ensure seamless adoption across 
software platforms and minimize transition risks. 

CORS network densification and sustained maintenance are critical to enable 
oning, reduce survey costs, and supplement legacy workflows.

UN Global Geodetic Centre of Excellence MOU
commitment to global geodesy and opens pathways for international collaboration and 

 

 
 

further densification 

Awareness and adoption among State departments and private industry remain limited 
demonstration. 

The legacy mean sea level datum is inadequate for modern needs; transition to geoid-

tidal observatories is critical 

SVAMITVA demonstrated tangible benefits in rural governance, land tenure security, 

Oceanography, disaster warning systems, and blue economy applications depend 

, infrastructure alignment, and autonomous 

Private sector applications are already generating significant economic and safety 
enabled navigation. 

requires ensuring data accessibility, reliability, 

indigenous capability in GNSS processing, NavIC integration, 

Alignment with OGC and BIS standards is essential to ensure seamless adoption across 

are critical to enable centimetre-
legacy workflows. 

UN Global Geodetic Centre of Excellence MOU reinforces its 
al collaboration and 
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The session on “Modernization and Strengthening of the National Geodetic Reference Frame” 
chaired by Sh. Alok Prem Nagar
along with the speakers on the dais Mr. Olivier Casabianca, Sh. Sajid Malik, Dr. Balakrishnan 
Nair T. M., Sh. G. Varun Kumar, Cdr. P. K. Srivastava, and Prof. Onkar Dikshit
left). 

Session 2: Strengthening of Geospatial Data and Mapping 
Objective:  

 To highlight the national requirement for authoritative ORI and DEM datasets covering 
all terrains, including challenging and high priority urban regions.

 To discuss the urgent requirement of a structured Geo
acquisition, processing, dissemination, and seamless integration of these large
geospatial datasets. 

 To outline approaches for digitizing, standardizing, and integrating Survey of India’s as 
well as other Ministries/ Organizations extensive legacy records within mode
geospatial workflows. 

 To emphasize the importance of interoperable, standardized, and high accuracy 
geospatial frameworks for governance, planning, and infrastructure development.

 To explore how strengthened mapping infrastructure supports land records 
modernization, disaster management, environmental conservation, and urban 
development. 

 To encourage collaboration among government, industry, and academia to accelerate 
nationwide mapping and modernization efforts.

 

The session on “Modernization and Strengthening of the National Geodetic Reference Frame” 
chaired by Sh. Alok Prem Nagar (Center), Additional Secretary, Ministry of Panchayati Raj, 

on the dais Mr. Olivier Casabianca, Sh. Sajid Malik, Dr. Balakrishnan 
Nair T. M., Sh. G. Varun Kumar, Cdr. P. K. Srivastava, and Prof. Onkar Dikshit

Session 2: Strengthening of Geospatial Data and Mapping Infrastructure

highlight the national requirement for authoritative ORI and DEM datasets covering 
all terrains, including challenging and high priority urban regions. 
To discuss the urgent requirement of a structured Geo-ICT framework for the efficient 

essing, dissemination, and seamless integration of these large

To outline approaches for digitizing, standardizing, and integrating Survey of India’s as 
well as other Ministries/ Organizations extensive legacy records within mode

To emphasize the importance of interoperable, standardized, and high accuracy 
geospatial frameworks for governance, planning, and infrastructure development.

To explore how strengthened mapping infrastructure supports land records 
modernization, disaster management, environmental conservation, and urban 

To encourage collaboration among government, industry, and academia to accelerate 
nationwide mapping and modernization efforts. 

 
 

 

The session on “Modernization and Strengthening of the National Geodetic Reference Frame” 
, Additional Secretary, Ministry of Panchayati Raj, 

on the dais Mr. Olivier Casabianca, Sh. Sajid Malik, Dr. Balakrishnan 
Nair T. M., Sh. G. Varun Kumar, Cdr. P. K. Srivastava, and Prof. Onkar Dikshit (from right to 

Infrastructure 

highlight the national requirement for authoritative ORI and DEM datasets covering 

ICT framework for the efficient 
essing, dissemination, and seamless integration of these large-scale 

To outline approaches for digitizing, standardizing, and integrating Survey of India’s as 
well as other Ministries/ Organizations extensive legacy records within modern 

To emphasize the importance of interoperable, standardized, and high accuracy 
geospatial frameworks for governance, planning, and infrastructure development. 

To explore how strengthened mapping infrastructure supports land records 
modernization, disaster management, environmental conservation, and urban 

To encourage collaboration among government, industry, and academia to accelerate 
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Overview:   

The session on “Strengthening of Geospatial Data and Mapping Infrastructure” set the context 
for deliberations on enhancing the availability, quality, and usability of foundational geospatial 
datasets to support national development priorities. This session addressed the critical ne
high-quality foundational geospatial data with a focus on the generation of Orthorectified 
Imagery (ORI) and Digital Elevation Models (DEM) for the entire country. The session was 
intended to outline the approach for nationwide mapping using differe
suited to varied terrain types, with particular emphasis on urban areas. It also proposed to cover 
the comprehensive re-engineering and digitization of Survey of India’s extensive legacy 
geospatial records to enable standardizat
government systems and facilitating modernization of land records, urban planning, disaster 
management, and infrastructure project design.

Chair Sh. Srikant Sastri, Chairman, GDPDC

Speaker Sh. S. V. Singh, Additional Surveyor General, Survey of India

Speaker Dr. Manabendra Saharia, 

Speaker Dr. Prakash Chauhan, Director, NRSC 

Speaker Mr. Rohan Verma, Director, MapmyIndia

Speaker Sh. Seeram 
Survey and Land Records, Government of Kerala.(

Distinguished  
International 
Speaker  

Dr. Yury Filippov, Head of Department of the National Spatial Data 
System Centre for 

ng of Geospatial Data and Mapping Infrastructure” set the context 
for deliberations on enhancing the availability, quality, and usability of foundational geospatial 
datasets to support national development priorities. This session addressed the critical ne

quality foundational geospatial data with a focus on the generation of Orthorectified 
Imagery (ORI) and Digital Elevation Models (DEM) for the entire country. The session was 
intended to outline the approach for nationwide mapping using different acquisition technologies 
suited to varied terrain types, with particular emphasis on urban areas. It also proposed to cover 

engineering and digitization of Survey of India’s extensive legacy 
geospatial records to enable standardization, seamless integration, and improved usability across 
government systems and facilitating modernization of land records, urban planning, disaster 
management, and infrastructure project design. 

Sh. Srikant Sastri, Chairman, GDPDC 

V. Singh, Additional Surveyor General, Survey of India

Dr. Manabendra Saharia, Associate Professor, IIT Delhi 

Dr. Prakash Chauhan, Director, NRSC  

Mr. Rohan Verma, Director, MapmyIndia and MD Mappls DT

Sh. Seeram SambasivaRao,  IAS, Special Secretary (E & IT) and Director, 
Survey and Land Records, Government of Kerala.(Virtual Mode)

Dr. Yury Filippov, Head of Department of the National Spatial Data 
System Centre for Information, (Virtual Mode) 

 
 

ng of Geospatial Data and Mapping Infrastructure” set the context 
for deliberations on enhancing the availability, quality, and usability of foundational geospatial 
datasets to support national development priorities. This session addressed the critical need for 

quality foundational geospatial data with a focus on the generation of Orthorectified 
Imagery (ORI) and Digital Elevation Models (DEM) for the entire country. The session was 

nt acquisition technologies 
suited to varied terrain types, with particular emphasis on urban areas. It also proposed to cover 

engineering and digitization of Survey of India’s extensive legacy 
ion, seamless integration, and improved usability across 

government systems and facilitating modernization of land records, urban planning, disaster 

 

V. Singh, Additional Surveyor General, Survey of India 

and MD Mappls DT 

SambasivaRao,  IAS, Special Secretary (E & IT) and Director, 
Virtual Mode) 

Dr. Yury Filippov, Head of Department of the National Spatial Data 
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Speakers address/Discussion Summary

The session on Geospatial Data and Mapping Infrastructure focused on strengthening India’s 
foundational geospatial capabilities as a critical enabler for economic development, technology 
sovereignty, and data-driven governance. The Chair emphasized that a common national 
geodetic reference framework is indispensable for interoperability, comparing it to a shared time 
standard without which coordination would be impossible. Building on the 
geodetic reference systems, this session examined how foundational geospatial data, technology 
platforms, applications, interoperability, and stakeholder collaboration together form the 
backbone of India’s geospatial ecosystem.

The session outlined five key thematic areas: identification of foundational datasets; technology 
infrastructure for managing large
societal benefit; interoperability across datasets and systems; and collabo
government, industry, academia, and international partners.

The session discussed Kerala’s Digital Survey Mission as a scalable best
governance, demonstrating the digitisation of legacy land records through integrated IT syst
unique parcel IDs, citizen participation, and CORS
of India’s work under the National Hydrology Project, which enabled large
high-resolution LiDAR-based DEMs, GIS
and operational CORS networks, marking a shift from map
geospatial datasets with strong capacity building across institutions.

From an industry perspective, it was emphasized that Orthorectified Image
should be treated as national digital infrastructure, comparable to roads or power grids. The 
importance of adopting terrain-
urban areas, and preventing post
stressed that interoperability is not limited to file formats, but includes APIs, services, coordinate 
reference consistency, versioning, lineage, and the ability to stream and analyse data rather than 
merely download it. User experience was identified as a critical success factor, particularly for 
government users who are not GIS specialists.

The academic perspective highlighted the need for geospatial sovereignty beyond data 
ownership, extending to ownership of
India has made strong progress in data acquisition, reliance on proprietary and commercial 
models especially in hydrology and hazard modelling, was identified as a strategic vulnerability. 
The session showcased indigenous, GPU
demonstrating significant gains in accuracy and computational efficiency and underscoring the 
importance of open standards and open

Interoperability challenges arising from diverse data sources like satellites, aerial platforms, 
drones, LiDAR, radar, and ground sensors, were discussed, with emphasis on OGC
standards and strong geodetic foundations as enablers of integratio

Speakers address/Discussion Summary:  

The session on Geospatial Data and Mapping Infrastructure focused on strengthening India’s 
foundational geospatial capabilities as a critical enabler for economic development, technology 

driven governance. The Chair emphasized that a common national 
geodetic reference framework is indispensable for interoperability, comparing it to a shared time 
standard without which coordination would be impossible. Building on the previous session on 
geodetic reference systems, this session examined how foundational geospatial data, technology 
platforms, applications, interoperability, and stakeholder collaboration together form the 
backbone of India’s geospatial ecosystem. 

ion outlined five key thematic areas: identification of foundational datasets; technology 
infrastructure for managing large-scale data; development of applications for economic and 
societal benefit; interoperability across datasets and systems; and collabo
government, industry, academia, and international partners. 

Kerala’s Digital Survey Mission as a scalable best-practice for land 
governance, demonstrating the digitisation of legacy land records through integrated IT syst
unique parcel IDs, citizen participation, and CORS-enabled surveying. It also showcased Survey 
of India’s work under the National Hydrology Project, which enabled large-scale generation of 

based DEMs, GIS-ready geodatabases, geoid models, bathymetric data, 
and operational CORS networks, marking a shift from map-based outputs to structured 
geospatial datasets with strong capacity building across institutions. 

From an industry perspective, it was emphasized that Orthorectified Imagery (ORI) and DEMs 
should be treated as national digital infrastructure, comparable to roads or power grids. The 

-specific acquisition strategies, ensuring frequent updates for 
urban areas, and preventing post-collection fragmentation was strongly underlined. The session 
stressed that interoperability is not limited to file formats, but includes APIs, services, coordinate 
reference consistency, versioning, lineage, and the ability to stream and analyse data rather than 

wnload it. User experience was identified as a critical success factor, particularly for 
government users who are not GIS specialists. 

The academic perspective highlighted the need for geospatial sovereignty beyond data 
ownership, extending to ownership of scientific models and decision-making systems. While 
India has made strong progress in data acquisition, reliance on proprietary and commercial 
models especially in hydrology and hazard modelling, was identified as a strategic vulnerability. 

howcased indigenous, GPU-based flood modelling and digital twin development, 
demonstrating significant gains in accuracy and computational efficiency and underscoring the 
importance of open standards and open-source technologies for long-term sustainabilit

Interoperability challenges arising from diverse data sources like satellites, aerial platforms, 
drones, LiDAR, radar, and ground sensors, were discussed, with emphasis on OGC
standards and strong geodetic foundations as enablers of integration. The need to safeguard 
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models especially in hydrology and hazard modelling, was identified as a strategic vulnerability. 

based flood modelling and digital twin development, 
demonstrating significant gains in accuracy and computational efficiency and underscoring the 

term sustainability. 
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drones, LiDAR, radar, and ground sensors, were discussed, with emphasis on OGC-compliant 

n. The need to safeguard 
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India’s sovereign satellite data capabilities, particularly for high
highlighted to avoid over-dependence on foreign sources during the transition to greater private 
sector participation. 

An international perspective from the Russian Federation illustrated the implementation of a 
National Spatial Data System that integrates geodetic networks, official maps, real estate data, 
and value-added services into a single, web
standardized services, frequent updates, and ease of use demonstrated how geospatial platforms 
can bridge the gap between data availability and real
and citizens. The speaker emphasized that innovation should p
best practices, rather than distinctions between national and international software ecosystems.

The chair concluded the session 
are no longer technical back
infrastructure requiring sustained investment, strong institutional stewardship, interoperability by 
design, and close collaboration across stakeholders.

Session Takeaways: 

1. Foundational Importance of Geospatial Infrastructure
i. A unified geodetic reference framework is essential for ensuring that geospatial datasets, 

maps, and applications can interoperate seamlessly across 
ii. Foundational datasets such as ORI, DEMs, geodatabases, and CORS networks must be 

treated as long-term national infrastructure assets.
iii. Scalable land governance reform and advanced geospatial applications are achievable 

through high-quality surveys, GIS
and strong institutional coordination.

2. Interoperability and Data Sovereignty
i. Interoperability must extend beyond data formats to include APIs, consistent reference 

frameworks, versioning, and platform
collection. 

ii. Long-term geospatial sovereignty depends not only on data ownership but also on 
indigenous control over models, analytical workflows, and decision systems, supported 
through open-source innovation.

3. Need for Sustained Satellite and Sensor Capabilities
i. Ensuring continuity of high

to avoid data gaps during the transition to increased private sector participation. P
investment must continue in space

4. Value of International Experience and Collaboration
i. International examples demonstrated that integrating data, standards, services, and people 

into a single national platform can significantly reduce the gap between data availability 
and actual usage. 

India’s sovereign satellite data capabilities, particularly for high-resolution imagery, was 
dependence on foreign sources during the transition to greater private 

rspective from the Russian Federation illustrated the implementation of a 
National Spatial Data System that integrates geodetic networks, official maps, real estate data, 

added services into a single, web-based platform. The system’s focus on ope
standardized services, frequent updates, and ease of use demonstrated how geospatial platforms 
can bridge the gap between data availability and real-world usage by government, businesses, 
and citizens. The speaker emphasized that innovation should prioritize sharing experiences and 
best practices, rather than distinctions between national and international software ecosystems.

the session by reinforcing that geospatial data and mapping infrastructure 
are no longer technical back-office functions, but constitute national decision
infrastructure requiring sustained investment, strong institutional stewardship, interoperability by 

ollaboration across stakeholders. 

Foundational Importance of Geospatial Infrastructure 
A unified geodetic reference framework is essential for ensuring that geospatial datasets, 
maps, and applications can interoperate seamlessly across sectors and jurisdictions.
Foundational datasets such as ORI, DEMs, geodatabases, and CORS networks must be 

term national infrastructure assets. 
Scalable land governance reform and advanced geospatial applications are achievable 

quality surveys, GIS-ready data generation, robust CORS infrastructure, 
and strong institutional coordination. 

Interoperability and Data Sovereignty 
Interoperability must extend beyond data formats to include APIs, consistent reference 

versioning, and platform-based access to avoid fragmentation after data 

term geospatial sovereignty depends not only on data ownership but also on 
indigenous control over models, analytical workflows, and decision systems, supported 

source innovation. 
Need for Sustained Satellite and Sensor Capabilities 

Ensuring continuity of high-resolution satellite data from independent sources is essential 
to avoid data gaps during the transition to increased private sector participation. P
investment must continue in space-based, aerial, and ground-based observation systems.

Value of International Experience and Collaboration 
International examples demonstrated that integrating data, standards, services, and people 

national platform can significantly reduce the gap between data availability 

 
 

resolution imagery, was 
dependence on foreign sources during the transition to greater private 

rspective from the Russian Federation illustrated the implementation of a 
National Spatial Data System that integrates geodetic networks, official maps, real estate data, 

based platform. The system’s focus on openness, 
standardized services, frequent updates, and ease of use demonstrated how geospatial platforms 

world usage by government, businesses, 
rioritize sharing experiences and 

best practices, rather than distinctions between national and international software ecosystems. 

that geospatial data and mapping infrastructure 
office functions, but constitute national decision-making 

infrastructure requiring sustained investment, strong institutional stewardship, interoperability by 

A unified geodetic reference framework is essential for ensuring that geospatial datasets, 
sectors and jurisdictions. 

Foundational datasets such as ORI, DEMs, geodatabases, and CORS networks must be 

Scalable land governance reform and advanced geospatial applications are achievable 
ready data generation, robust CORS infrastructure, 

Interoperability must extend beyond data formats to include APIs, consistent reference 
based access to avoid fragmentation after data 

term geospatial sovereignty depends not only on data ownership but also on 
indigenous control over models, analytical workflows, and decision systems, supported 

resolution satellite data from independent sources is essential 
to avoid data gaps during the transition to increased private sector participation. Public 

based observation systems. 

International examples demonstrated that integrating data, standards, services, and people 
national platform can significantly reduce the gap between data availability 
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ii. Knowledge exchange and sharing of best practices are more valuable than rigid 
distinctions between domestic and international software ecosystems.
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Knowledge exchange and sharing of best practices are more valuable than rigid 
distinctions between domestic and international software ecosystems. 

Sastri, Chairman, GDPDC(Center) led the session on “Strengthening of Geospatial 
Data and Mapping Infrastructure,” with speakers on the dais: Mr. Rohan Verma, Dr. Prakash 

ingh, and Dr. Manabendra Saharia (from right to left). 

Rao, IAS, Special Secretary (E & IT) and Director, Survey and Land 
Records, Government of Kerala and distinguished international speaker Dr. Yury Filippov, Head of 
Department, National Spatial Data System Centre for Information joined Virtually. 
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Records, Government of Kerala and distinguished international speaker Dr. Yury Filippov, Head of 
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Session 3: Role of Standards in harmonizing geospatial frameworks
Objective 

 To highlight the importance of unified geospatial standards for ensuring interoperability, 
data consistency, and quality across national datasets.

 To understand the role of standards in harmonizing legacy and newly generated data, 
aligning with frameworks such as NHRF, NSRF, NGDR, and UGI.

 To understand the role of standards in harmonizing legacy and newly generated data, 
aligning with frameworks such a

 To encourage research and innovation in academia for advancing standard
geospatial technologies and methodologies.

 To support evidence-based governance by integrating standardized geospatial data into 
planning, monitoring, and service delivery workflows.

 To align standardization efforts with the National Geospatial Policy 2022 and the broader 
vision of Viksit Bharat. 

Overview:   

The session on “Role of Standards in Harmonizing Geospatial Frameworks” was designed to 
examine the importance of geospatial standards in advancing the objectives of the National 
Geospatial Mission, with a focus on the need for standardized data frameworks and schemas to 
enable interoperability, system integration, and seamless data exchange 
departments, private industry, academia, and civil society. The session was intended to address 
approaches for harmonising and standardising both legacy and newly generated geospatial 
datasets originating from diverse producers and format
alignment with the redefined National Horizontal Reference Frame (NHRF) and facilitating the 
operationalisation of the National Geospatial Data Registry (NGDR) and the Unified Geospatial 
Interface (UGI). It was also envisaged that the session would highlight the importance of 
defining and adhering to quality standards and accuracy benchmarks for foundational geospatial 
data products, such as Orthorectified Imagery (ORI) and Digital Elevation Models (DEMs), 
which are critical for applications including land records modernisation, urban planning, and 
other governance and development use cases.

: Role of Standards in harmonizing geospatial frameworks

To highlight the importance of unified geospatial standards for ensuring interoperability, 
data consistency, and quality across national datasets. 

understand the role of standards in harmonizing legacy and newly generated data, 
aligning with frameworks such as NHRF, NSRF, NGDR, and UGI. 

To understand the role of standards in harmonizing legacy and newly generated data, 
aligning with frameworks such as NHRF, NSRF, NGDR, and UGI. 

To encourage research and innovation in academia for advancing standard
geospatial technologies and methodologies. 

based governance by integrating standardized geospatial data into 
g, and service delivery workflows. 

To align standardization efforts with the National Geospatial Policy 2022 and the broader 

The session on “Role of Standards in Harmonizing Geospatial Frameworks” was designed to 
examine the importance of geospatial standards in advancing the objectives of the National 
Geospatial Mission, with a focus on the need for standardized data frameworks and schemas to 
enable interoperability, system integration, and seamless data exchange across government 
departments, private industry, academia, and civil society. The session was intended to address 
approaches for harmonising and standardising both legacy and newly generated geospatial 
datasets originating from diverse producers and formats, with particular emphasis on ensuring 
alignment with the redefined National Horizontal Reference Frame (NHRF) and facilitating the 
operationalisation of the National Geospatial Data Registry (NGDR) and the Unified Geospatial 

envisaged that the session would highlight the importance of 
defining and adhering to quality standards and accuracy benchmarks for foundational geospatial 
data products, such as Orthorectified Imagery (ORI) and Digital Elevation Models (DEMs), 

ritical for applications including land records modernisation, urban planning, and 
other governance and development use cases. 
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To highlight the importance of unified geospatial standards for ensuring interoperability, 

understand the role of standards in harmonizing legacy and newly generated data, 

To understand the role of standards in harmonizing legacy and newly generated data, 

To encourage research and innovation in academia for advancing standard-driven 

based governance by integrating standardized geospatial data into 

To align standardization efforts with the National Geospatial Policy 2022 and the broader 

The session on “Role of Standards in Harmonizing Geospatial Frameworks” was designed to 
examine the importance of geospatial standards in advancing the objectives of the National 
Geospatial Mission, with a focus on the need for standardized data frameworks and schemas to 

across government 
departments, private industry, academia, and civil society. The session was intended to address 
approaches for harmonising and standardising both legacy and newly generated geospatial 

s, with particular emphasis on ensuring 
alignment with the redefined National Horizontal Reference Frame (NHRF) and facilitating the 
operationalisation of the National Geospatial Data Registry (NGDR) and the Unified Geospatial 

envisaged that the session would highlight the importance of 
defining and adhering to quality standards and accuracy benchmarks for foundational geospatial 
data products, such as Orthorectified Imagery (ORI) and Digital Elevation Models (DEMs), 

ritical for applications including land records modernisation, urban planning, and 
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Speakers address/Discussion Summary

The session on “Role of Standards in Harmonizing Geospatial Frameworks” focused on the 
critical importance of standards as an enabling backbone for India’s evolving geospatial 
ecosystem, particularly in the context
GatiShakti, and the forthcoming National Geospatial Mission.

The session highlighted that despite significant progress in geospatial data generation, long
standing challenges continue to persist, i
lack of interoperability, inconsistent metadata, and duplication of effort across ministries and 
states. It was emphasized that while data availability has improved, the absence of operational, 
enforceable standards limits integration, reuse, and value realization.
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Speakers address/Discussion Summary:  

The session on “Role of Standards in Harmonizing Geospatial Frameworks” focused on the 
critical importance of standards as an enabling backbone for India’s evolving geospatial 
ecosystem, particularly in the context of the National Geospatial Policy 2022, Digital India, PM 
GatiShakti, and the forthcoming National Geospatial Mission. 

The session highlighted that despite significant progress in geospatial data generation, long
standing challenges continue to persist, including fragmented datasets, incompatible schemas, 
lack of interoperability, inconsistent metadata, and duplication of effort across ministries and 
states. It was emphasized that while data availability has improved, the absence of operational, 

e standards limits integration, reuse, and value realization. 
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The session on “Role of Standards in Harmonizing Geospatial Frameworks” focused on the 
critical importance of standards as an enabling backbone for India’s evolving geospatial 

of the National Geospatial Policy 2022, Digital India, PM 

The session highlighted that despite significant progress in geospatial data generation, long-
ncluding fragmented datasets, incompatible schemas, 

lack of interoperability, inconsistent metadata, and duplication of effort across ministries and 
states. It was emphasized that while data availability has improved, the absence of operational, 
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Global standards developed under ISO TC
enablers, covering metadata (ISO 19115), data quality (ISO 19157), APIs (ISO 19168), geodetic 
reference systems (ISO 19111/19161), and web services (WMS, WFS, CSW).

Key Indian initiatives were highlighted, including:

i. Development and promulgation of BIS geospatial standards under LITD
standards already in force and several under development for soil
LiDAR, and NavIC receivers.

ii. Survey of India’s leadership
Interface (GDI) under PM GatiShakti, demonstrating how ISO
enabled expressway alignment decisions within
heritage impacts. 

iii. Establishment of thematic working groups within Survey of India 
themes of geodetic reference frame, elevation, 
(administrative boundary)

iv. Ongoing development of National Geospatial Data Registry (NGDR) and Unified 
Geospatial Interface (UGI) as standard

The importance of metadata as the first interface bet
tracing India’s journey from NNRMS standards (1998) to NSDI Metadata Standard (2009), 
subsequent BIS standards, and the latest revisions aligned with ISO 19115. Metadata was 
emphasized as essential for data disc
(Findable, Accessible, Interoperable, Reusable), and automated data exchange.

State-level experience demonstrated how standards and integration improve governance 
outcomes. Andhra Pradesh’s Real
and Data Lens platform showcased how standardized dashboards replace ad
drill-down analytics across departments, and convert raw data into actionable intelligence for 
service delivery, disaster response, education access, health monitoring, and welfare targeting.

The marine and hydrographic perspective highlighted the urgent need to integrate land and sea 
datasets using globally accepted standards. Transition from legacy S
IHO S-100 framework, aligned with ISO and OGC standards, was discussed as critical for 
interoperability, safety, coastal management, blue economy, and future autonomous navigation. 
Integration of hydrographic data into NGDR was identified as a major 

From an industry perspective, the session emphasized that India is entering a phase of large
data creation across 14 fundamental themes, digital twins, subsurface and bathymetric mapping. 
Without strong semantic and syntactic standards, 
Industry stressed the need for: 

 

 

Global standards developed under ISO TC-211 and OGC were discussed as foundational 
enablers, covering metadata (ISO 19115), data quality (ISO 19157), APIs (ISO 19168), geodetic 

(ISO 19111/19161), and web services (WMS, WFS, CSW). 

Key Indian initiatives were highlighted, including: 

Development and promulgation of BIS geospatial standards under LITD-
standards already in force and several under development for soil, geology, forests, 
LiDAR, and NavIC receivers. 

leadership in operationalising standards through Geospatial Data 
Interface (GDI) under PM GatiShakti, demonstrating how ISO-OGC compliant layers 
enabled expressway alignment decisions within 48 hours while avoiding ecological and 

Establishment of thematic working groups within Survey of India for fundamental
geodetic reference frame, elevation, Orthorectified imagery, functional

y), Geographical Names, and database harmonization.

Ongoing development of National Geospatial Data Registry (NGDR) and Unified 
Geospatial Interface (UGI) as standard-based discovery and access platforms.

The importance of metadata as the first interface between users and data was discussed in detail, 
tracing India’s journey from NNRMS standards (1998) to NSDI Metadata Standard (2009), 
subsequent BIS standards, and the latest revisions aligned with ISO 19115. Metadata was 
emphasized as essential for data discovery, assessment of fitness for use, FAIR principles 
(Findable, Accessible, Interoperable, Reusable), and automated data exchange. 

level experience demonstrated how standards and integration improve governance 
outcomes. Andhra Pradesh’s Real-Time Governance System (RTGS) and centralized Data Lake 
and Data Lens platform showcased how standardized dashboards replace ad-hoc PPTs, enable 

down analytics across departments, and convert raw data into actionable intelligence for 
ter response, education access, health monitoring, and welfare targeting.

The marine and hydrographic perspective highlighted the urgent need to integrate land and sea 
datasets using globally accepted standards. Transition from legacy S-57 formats to the m

100 framework, aligned with ISO and OGC standards, was discussed as critical for 
interoperability, safety, coastal management, blue economy, and future autonomous navigation. 
Integration of hydrographic data into NGDR was identified as a major opportunity.

From an industry perspective, the session emphasized that India is entering a phase of large
data creation across 14 fundamental themes, digital twins, subsurface and bathymetric mapping. 
Without strong semantic and syntactic standards, this will lead to clutter rather than clarity. 
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based discovery and access platforms. 

ween users and data was discussed in detail, 
tracing India’s journey from NNRMS standards (1998) to NSDI Metadata Standard (2009), 
subsequent BIS standards, and the latest revisions aligned with ISO 19115. Metadata was 
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vernance System (RTGS) and centralized Data Lake 

hoc PPTs, enable 
down analytics across departments, and convert raw data into actionable intelligence for 

ter response, education access, health monitoring, and welfare targeting. 

The marine and hydrographic perspective highlighted the urgent need to integrate land and sea 
57 formats to the modern 

100 framework, aligned with ISO and OGC standards, was discussed as critical for 
interoperability, safety, coastal management, blue economy, and future autonomous navigation. 

opportunity. 

From an industry perspective, the session emphasized that India is entering a phase of large-scale 
data creation across 14 fundamental themes, digital twins, subsurface and bathymetric mapping. 

this will lead to clutter rather than clarity. 
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i. Common reference frames

ii. API-driven, cloud-native, REST

iii. Spatial-temporal asset catalogues

iv. Platform-level interoperability rather than siloed portals

International experience and global vision highlighted the transition from traditional SDIs to 
interconnected geospatial ecosystems, driven by standards, semantic clarity, data sovereignty, 
decentralization, and user-centric access. Global best practices u
demonstrated how national mapping agencies act as custodians of foundational data while 
enabling federation across ministries, private sector, and communities.

The Chair concluded the session
operational systems, supported by testbeds, compliance mechanisms, validation tools, capacity 
building, and continuous research. Standards were positioned not as constraints, but as enablers 
of innovation, trust, scalability, and economic va

Session Takeaways: 

1. Standards are the backbone of a federated geospatial ecosystem
i. Fragmentation, incompatibility, and duplication of geospatial data continue to be major 

challenges. 
ii. Internationally harmonised and nationally adopted standards (ISO, 

essential to enable interoperability, data sharing, and reuse across ministries, States, 
industry, academia, and international partners.

iii. Standards must move beyond documents to become operational within platforms, 
workflows, and day-to-day go

2. Shift from portal-based data access to API
i. Traditional SDI portals with static downloads are insufficient for real

and decision-making. 
ii. A federated, API-based ecosystem with shared semantics, 

native workflows is required.
iii. Initiatives such as the Unified Geospatial Interface (UGI), National Geospatial Data 

Registry (NGDR), and GatiShakti GDI demonstrate the value of standards
integration. 

3. Metadata, registers, and semantic consistency are critical enablers
i. Metadata is the first interface between data producers and users and is central to 

discoverability, trust, and reuse.
ii. Common schemas, UML

ISO 19115, IS 16439) are necessary to ensure consistency across datasets.
i. The absence of national registers for parcels, buildings, addresses, and assets remains a 

structural gap that limits integration.
 

Common reference frames 

native, REST-based architectures 

temporal asset catalogues 

level interoperability rather than siloed portals 

International experience and global vision highlighted the transition from traditional SDIs to 
interconnected geospatial ecosystems, driven by standards, semantic clarity, data sovereignty, 

centric access. Global best practices under UN-GGIM and OGC 
demonstrated how national mapping agencies act as custodians of foundational data while 
enabling federation across ministries, private sector, and communities. 

the session by emphasizing that standards must move fro
operational systems, supported by testbeds, compliance mechanisms, validation tools, capacity 
building, and continuous research. Standards were positioned not as constraints, but as enablers 
of innovation, trust, scalability, and economic value. 

Standards are the backbone of a federated geospatial ecosystem 
Fragmentation, incompatibility, and duplication of geospatial data continue to be major 

Internationally harmonised and nationally adopted standards (ISO, 
essential to enable interoperability, data sharing, and reuse across ministries, States, 
industry, academia, and international partners. 
Standards must move beyond documents to become operational within platforms, 

day governance systems. 
based data access to API-driven geospatial ecosystems 

Traditional SDI portals with static downloads are insufficient for real-

based ecosystem with shared semantics, national registers, and cloud
native workflows is required. 

the Unified Geospatial Interface (UGI), National Geospatial Data 
Registry (NGDR), and GatiShakti GDI demonstrate the value of standards

, and semantic consistency are critical enablers 
Metadata is the first interface between data producers and users and is central to 
discoverability, trust, and reuse. 
Common schemas, UML-based data models, and standardised metadata structures (e.g., 

) are necessary to ensure consistency across datasets.
The absence of national registers for parcels, buildings, addresses, and assets remains a 
structural gap that limits integration. 

 
 

International experience and global vision highlighted the transition from traditional SDIs to 
interconnected geospatial ecosystems, driven by standards, semantic clarity, data sovereignty, 

GGIM and OGC 
demonstrated how national mapping agencies act as custodians of foundational data while 

by emphasizing that standards must move from documents to 
operational systems, supported by testbeds, compliance mechanisms, validation tools, capacity 
building, and continuous research. Standards were positioned not as constraints, but as enablers 

Fragmentation, incompatibility, and duplication of geospatial data continue to be major 

Internationally harmonised and nationally adopted standards (ISO, OGC, BIS) are 
essential to enable interoperability, data sharing, and reuse across ministries, States, 

Standards must move beyond documents to become operational within platforms, 

 
-time governance 
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the Unified Geospatial Interface (UGI), National Geospatial Data 
Registry (NGDR), and GatiShakti GDI demonstrate the value of standards-enabled 

Metadata is the first interface between data producers and users and is central to 

based data models, and standardised metadata structures (e.g., 
) are necessary to ensure consistency across datasets. 

The absence of national registers for parcels, buildings, addresses, and assets remains a 
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4. Standards must be tied to national missions and real 
i. Standards are most effective when anchored to flagship programmes such as 

SVAMITVA, PM GatiShakti, AMRUT, NAKSHA, and National Geospatial Mission.
ii. Demonstrated use cases such as expressway alignment through GDI, drone

surveys, real-time governance dashboards, and marine ENC modernisation
confidence and adoption.

5. Marine, land, and inland water geospatial integration is essential
i. India’s geospatial focus must expand beyond land to include offshore, coastal, and inland 

waters. Hydrographic standards (IHO S
model for interoperability and quality assurance.

ii. Integration of land, sea & air datasets is critical for coastal zone management, disaster 
resilience, ports, blue economy, and cl

6. Quality, accuracy, and reference frameworks cannot be compromised
i. Poor-quality or inconsistent foundational data leads to significant downstream 

inefficiencies and rework.
ii. Standards for positional accuracy, data quality, lineage, and unce

as formats and APIs. 
7. Capacity building and institutional readiness are as important as technology

i. There is a significant gap in trained manpower for surveying, feature extraction, data 
modelling, and standards implementation, 

ii. Adoption of standards requires structured skilling programmes across government, 
industry, and academia. 

iii. Academia must engage more deeply with real
beyond laboratory research.

8. Industry, States, and international collaboration are key accelerators
i. Industry requires predictable, open, and standards

scale solutions. 
ii. State-level experiences (e.g., real

dashboards) highlight the importance of two
iii. Continued alignment with global practices through ISO, OGC, IHO, and UN

strengthens India’s global standing and market access.
9. Next steps for the National Ge

i. Establish testbeds and pilot projects to 
compliance, validation, and conformance mechanisms linked to platforms and funding.

ii. Invest in continuous research and evolution of standards to keep
technologies such as AI, digital twins, IoT, and real

 

Standards must be tied to national missions and real use cases 
Standards are most effective when anchored to flagship programmes such as 
SVAMITVA, PM GatiShakti, AMRUT, NAKSHA, and National Geospatial Mission.
Demonstrated use cases such as expressway alignment through GDI, drone

me governance dashboards, and marine ENC modernisation
confidence and adoption. 

Marine, land, and inland water geospatial integration is essential 
India’s geospatial focus must expand beyond land to include offshore, coastal, and inland 

Hydrographic standards (IHO S-100) aligned with ISO and OGC provide a strong 
model for interoperability and quality assurance. 
Integration of land, sea & air datasets is critical for coastal zone management, disaster 
resilience, ports, blue economy, and climate adaptation. 

Quality, accuracy, and reference frameworks cannot be compromised 
quality or inconsistent foundational data leads to significant downstream 

inefficiencies and rework. 
Standards for positional accuracy, data quality, lineage, and uncertainty are as important 

Capacity building and institutional readiness are as important as technology
There is a significant gap in trained manpower for surveying, feature extraction, data 
modelling, and standards implementation, especially at State and field levels.
Adoption of standards requires structured skilling programmes across government, 

Academia must engage more deeply with real-world datasets and operational challenges, 
beyond laboratory research. 

Industry, States, and international collaboration are key accelerators 
Industry requires predictable, open, and standards-compliant frameworks to innovate and 

level experiences (e.g., real-time governance platforms, data lakes, 
dashboards) highlight the importance of two-way data sharing and value creation.
Continued alignment with global practices through ISO, OGC, IHO, and UN
strengthens India’s global standing and market access. 

Next steps for the National Geospatial Mission 
Establish testbeds and pilot projects to operationalised standards across sectors. Develop 
compliance, validation, and conformance mechanisms linked to platforms and funding.
Invest in continuous research and evolution of standards to keep pace with emerging 
technologies such as AI, digital twins, IoT, and real-time analytics. 
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time governance platforms, data lakes, standardised 
way data sharing and value creation. 

Continued alignment with global practices through ISO, OGC, IHO, and UN-GGIM 

standards across sectors. Develop 
compliance, validation, and conformance mechanisms linked to platforms and funding. 

pace with emerging 
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Dr. Debapriya Dutta, Chairman, LITD
Harmonizing Geospatial Framework
Abraham, Sh. Sandeep Shrivastava

Dr. Zaffar Sadiq Mohamed-Ghouse, Director of Advisory & Innovation, Woolpert &Vice Chair, 
Board of Director, OGC and Dr. Rajendra Gaikwad, Scientist, Space Application 
Ahmedabad address (Virtually) 

Session 4:  Keeping pace with technological advancements in Geospatial fields

Objective: 

 To reflect on the evolving landscape of geospatial technologies and their growing 
influence on governance, innovation, and 

 To explore how emerging tools and approaches can transform traditional methods of data 
generation, analysis, and decision making.

 To foster dialogue among government, industry, and academia on developing a forward
looking, technology-driven 

 To encourage the exchange of ideas, experiences, and best practices that can inspire 
collaboration and innovation across sectors.

 To deliberate on strengthening institutional capacities, human resource skills, and 
technical infrastructure to keep pace with rapid technological advancements. 

 To envision the role of technology as a catalyst for building a resilient, inclusive, and 
future-ready geospatial framework aligned with national priorities. 
 
 
 
 

Chairman, LITD-22, BIS, led the session on “Role of Standards in 
Harmonizing Geospatial Frameworks,” with speakers: Sh. Nikhil Kumar, Cmde. 

Sh. Sandeep Shrivastava and Sh. Sanjay Sinha (from right to left) 

Ghouse, Director of Advisory & Innovation, Woolpert &Vice Chair, 
Board of Director, OGC and Dr. Rajendra Gaikwad, Scientist, Space Application 

 

Session 4:  Keeping pace with technological advancements in Geospatial fields

To reflect on the evolving landscape of geospatial technologies and their growing 
influence on governance, innovation, and development. 

To explore how emerging tools and approaches can transform traditional methods of data 
generation, analysis, and decision making. 

To foster dialogue among government, industry, and academia on developing a forward
driven geospatial ecosystem. 

To encourage the exchange of ideas, experiences, and best practices that can inspire 
collaboration and innovation across sectors. 

To deliberate on strengthening institutional capacities, human resource skills, and 
ture to keep pace with rapid technological advancements. 

To envision the role of technology as a catalyst for building a resilient, inclusive, and 
ready geospatial framework aligned with national priorities.  

 
 

 

the session on “Role of Standards in 
Kumar, Cmde. Mathew G. 

Ghouse, Director of Advisory & Innovation, Woolpert &Vice Chair, 
Board of Director, OGC and Dr. Rajendra Gaikwad, Scientist, Space Application Centre,  

Session 4:  Keeping pace with technological advancements in Geospatial fields 

To reflect on the evolving landscape of geospatial technologies and their growing 

To explore how emerging tools and approaches can transform traditional methods of data 

To foster dialogue among government, industry, and academia on developing a forward-

To encourage the exchange of ideas, experiences, and best practices that can inspire 

To deliberate on strengthening institutional capacities, human resource skills, and 
ture to keep pace with rapid technological advancements.  

To envision the role of technology as a catalyst for building a resilient, inclusive, and 
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Overview:   

The session on “Keeping Pace with Technological Advancements in Geospatial Fields” was 
designed to outline the scope of discussions on the rapidly evolving geospatial technologies, 
including GeoAI, Digital Twins, 
their transformative potential across sectors such as urban planning, navigation, disaster 
management, and smart infrastructure development. The session was intended to chart a 
comprehensive roadmap for advancing cutting
academia–industry collaboration, and supporting leading research institutions and innovation 
hubs. It aimed to align stakeholders on actionable strategies for accelerating technology 
development, knowledge exchange, and commercialization, with the obj
India as a global leader in geospatial innovation. The session also proposed to highlight the 
importance of international collaboration, including the role of a dedicated unit within Survey of 
India, to enhance global engagement and i
geospatial industry. 

Chair  Sh. Abhishek Singh, IAS, 

Speaker Sh. Roshan 

Speaker Sh. S. K. Sinha, Addl SG, SoI

Speaker Sh. Kunal 

Speaker Sh. Alok Prem Nagar, JS, MoPR

Speaker Sh. Agendra Kumar, MD , ESRI India  

Distinguished 

International 

Speaker 

Mr. David Henderson, Chief Geospatial Officer, Ordnance Survey 

(Virtual Mode)

 

 

Keeping Pace with Technological Advancements in Geospatial Fields” was 
designed to outline the scope of discussions on the rapidly evolving geospatial technologies, 
including GeoAI, Digital Twins, Quantum computing -NavIC, and advanced 3D mapping, and 

r transformative potential across sectors such as urban planning, navigation, disaster 
management, and smart infrastructure development. The session was intended to chart a 
comprehensive roadmap for advancing cutting-edge geospatial technologies, strengthe

industry collaboration, and supporting leading research institutions and innovation 
hubs. It aimed to align stakeholders on actionable strategies for accelerating technology 
development, knowledge exchange, and commercialization, with the objective of positioning 
India as a global leader in geospatial innovation. The session also proposed to highlight the 
importance of international collaboration, including the role of a dedicated unit within Survey of 

to enhance global engagement and improve international market visibility for the Indian 

Sh. Abhishek Singh, IAS, Director General, NIC  

Sh. Roshan Srivastava, Associate Professor, IIT Tirupati

Sh. S. K. Sinha, Addl SG, SoI 

Sh. Kunal Satyarthi, Joint Secretary, DOLR 

Sh. Alok Prem Nagar, JS, MoPR 

Sh. Agendra Kumar, MD , ESRI India   

Mr. David Henderson, Chief Geospatial Officer, Ordnance Survey 

Virtual Mode) 
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r transformative potential across sectors such as urban planning, navigation, disaster 

management, and smart infrastructure development. The session was intended to chart a 
edge geospatial technologies, strengthening 

industry collaboration, and supporting leading research institutions and innovation 
hubs. It aimed to align stakeholders on actionable strategies for accelerating technology 

ective of positioning 
India as a global leader in geospatial innovation. The session also proposed to highlight the 
importance of international collaboration, including the role of a dedicated unit within Survey of 

mprove international market visibility for the Indian 

 

Professor, IIT Tirupati 

Mr. David Henderson, Chief Geospatial Officer, Ordnance Survey 
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Speakers address/Discussion Summary

Session on ‘Keeping pace with technological advancements in Geospatial fields’ focused on how 
rapid technological advancements, particularly in AI, GeoAI, Digital Twins, advanced remote 
sensing, and real-time geospatial platforms, are fundamentally reshapi
ecosystem and its role in national development. 

The Chair set the context by highlighting the rapid acceleration of AI, Generative AI, Agentic 
AI, and their disproportionate impact on the geospatial sector due to the convergence of large
scale satellite, sensor, and administrative datasets, cloud
analytics. AI’s strategic relevance was emphasized for India in terms of economic value creation, 
employment, public service delivery, and data
Digital Public Infrastructure (DPI) and policy ecosystem under the India AI Mission. A 
Geospatial AI Stack was formulated, comprising data layers, compute infrastructure, analytics, 
geospatial foundation models, and application laye
assessment, infrastructure planning, and disaster response. NIC initiatives such as Bharat Maps, 
One Map, and API-based integration across ministries were highlighted as foundational enablers.

Geospatial data is recognized as critical national infrastructure under the National Geospatial 
Policy. Drawing from UN-GGIM future trends, technology maturity frameworks
adopted and IoT, ML, CORS, drones, and cloud computing 
technologies ready for institutionalization, while emerging areas like quantum computing 
warrant research investments. 
importance of big data processing frameworks, and the urgent need for a spatial Digital Public 
Infrastructure (DPI) were emphasized.
authoritative custodianship, governance, versioning, and temporal validity across the geospatial 
value chain. 

The evolution and impact of the SVAMITVA Scheme, highl
drone surveys and CORS expansion was presented. Platforms such as Gram Manchitra, built on 
Bharat Maps and LGD codes, were showcased for practical village
infrastructure planning, rooftop solar
sanitation accessibility, and property tax assessment. Adoption across multiple states and 
ongoing hackathons with IITs to extract further value from SVAMITVA datasets were noted.

The international perspective from the ordnance survey, UK
now mainstream, and foundational
the Map”, interoperability, AI-enabled automation, skills transition, collaboration
twins were emphasised. Challenges highlighted positional accuracy, legacy data alignment, 
uncertainty in communication, and the need to position authoritative location data as the 
backbone of integrated national data ecosystems.

Industry vision highlighted the need for sovereign, secure, open
infrastructure, integrating GeoAI, ML, agentic AI, reality mapping, LiDAR, drones, and 3D GIS 
for living digital twins. ESRI’s India

address/Discussion Summary:  

Session on ‘Keeping pace with technological advancements in Geospatial fields’ focused on how 
rapid technological advancements, particularly in AI, GeoAI, Digital Twins, advanced remote 

time geospatial platforms, are fundamentally reshaping the geospatial 
ecosystem and its role in national development.  

The Chair set the context by highlighting the rapid acceleration of AI, Generative AI, Agentic 
AI, and their disproportionate impact on the geospatial sector due to the convergence of large
scale satellite, sensor, and administrative datasets, cloud-GPU compute, and multi
analytics. AI’s strategic relevance was emphasized for India in terms of economic value creation, 
employment, public service delivery, and data-driven governance, enabled by India’s robust 
Digital Public Infrastructure (DPI) and policy ecosystem under the India AI Mission. A 
Geospatial AI Stack was formulated, comprising data layers, compute infrastructure, analytics, 
geospatial foundation models, and application layers, with examples such as flood risk 
assessment, infrastructure planning, and disaster response. NIC initiatives such as Bharat Maps, 

based integration across ministries were highlighted as foundational enablers.

zed as critical national infrastructure under the National Geospatial 
GGIM future trends, technology maturity frameworks

and IoT, ML, CORS, drones, and cloud computing were identified 
for institutionalization, while emerging areas like quantum computing 

warrant research investments. Distinction between 3D models and true digital twins, the 
importance of big data processing frameworks, and the urgent need for a spatial Digital Public 

were emphasized. Key gaps highlighted included data modelling
authoritative custodianship, governance, versioning, and temporal validity across the geospatial 

The evolution and impact of the SVAMITVA Scheme, highlighting Survey of India’s role in 
drone surveys and CORS expansion was presented. Platforms such as Gram Manchitra, built on 
Bharat Maps and LGD codes, were showcased for practical village-level applications including 
infrastructure planning, rooftop solar potential assessment (linked with PM Surya Ghar Yojana), 
sanitation accessibility, and property tax assessment. Adoption across multiple states and 
ongoing hackathons with IITs to extract further value from SVAMITVA datasets were noted.

from the ordnance survey, UK, emphasised that geospatial data is 
mainstream, and foundational to national data infrastructure. Global themes

enabled automation, skills transition, collaboration
twins were emphasised. Challenges highlighted positional accuracy, legacy data alignment, 

communication, and the need to position authoritative location data as the 
backbone of integrated national data ecosystems. 

the need for sovereign, secure, open-standard geospatial 
infrastructure, integrating GeoAI, ML, agentic AI, reality mapping, LiDAR, drones, and 3D GIS 

’s India-specific offerings, including 800+ authoritative datasets, 

 
 

Session on ‘Keeping pace with technological advancements in Geospatial fields’ focused on how 
rapid technological advancements, particularly in AI, GeoAI, Digital Twins, advanced remote 

ng the geospatial 

The Chair set the context by highlighting the rapid acceleration of AI, Generative AI, Agentic 
AI, and their disproportionate impact on the geospatial sector due to the convergence of large-

GPU compute, and multi-source 
analytics. AI’s strategic relevance was emphasized for India in terms of economic value creation, 

abled by India’s robust 
Digital Public Infrastructure (DPI) and policy ecosystem under the India AI Mission. A 
Geospatial AI Stack was formulated, comprising data layers, compute infrastructure, analytics, 

rs, with examples such as flood risk 
assessment, infrastructure planning, and disaster response. NIC initiatives such as Bharat Maps, 

based integration across ministries were highlighted as foundational enablers. 

zed as critical national infrastructure under the National Geospatial 
GGIM future trends, technology maturity frameworks need to be 

were identified as mature 
for institutionalization, while emerging areas like quantum computing 

istinction between 3D models and true digital twins, the 
importance of big data processing frameworks, and the urgent need for a spatial Digital Public 

modelling, standards, 
authoritative custodianship, governance, versioning, and temporal validity across the geospatial 

ighting Survey of India’s role in 
drone surveys and CORS expansion was presented. Platforms such as Gram Manchitra, built on 

level applications including 
potential assessment (linked with PM Surya Ghar Yojana), 

sanitation accessibility, and property tax assessment. Adoption across multiple states and 
ongoing hackathons with IITs to extract further value from SVAMITVA datasets were noted. 

that geospatial data is 
s of “Reinventing 

enabled automation, skills transition, collaboration, and digital 
twins were emphasised. Challenges highlighted positional accuracy, legacy data alignment, 

communication, and the need to position authoritative location data as the 

standard geospatial 
infrastructure, integrating GeoAI, ML, agentic AI, reality mapping, LiDAR, drones, and 3D GIS 

horitative datasets, 
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100+ AI models, on-premise base
technologies to support government use cases.

The persistent disconnect between advanced geospatial technologies and ground
administration emphasising challenges in integrating modern imagery with legal cadastral maps, 
fragmented datasets across registries and utilities, lack of common identifiers, and acute 
shortages of trained surveyors and feature extraction professionals
for AI-assisted linkage of legacy MIS datasets, field
engagement of academia with real

The chair concluded the session by emphasising the n
PNT and CORS infrastructure, and institutional platforms for digital twins and NavIC
applications. Promotion of advanced geospatial technology 
like IIT Tirupati Technology Innovation Hub, geo
libraries, hackathons, start-up incubation, and capacity
through open and federated geospatial ecosystems

Session Takeaways 

1. Geospatial + AI as National Infrastructure
i. Geospatial data, combined with AI and advanced compute, is now a core national digital 

infrastructure enabling data
management, and economic growth.

ii. Building indigenous geospatial
critical for scalable and sovereign solutions.

2. Need for Integrated and Interoperable Platforms
i. True interoperability requires APIs, common reference frameworks, metadata standards, 

versioning, and platform-
ii. A unified national geospatial backbone integrating SoI, NIC, ISRO, BISAG, and sectoral 

platforms was emphasized.
iii. The focus must shift from mere data collection to actionable applications, dashboards, 

decision-support systems, and real
iv. Use cases such as SVAMITVA, Bharat Maps, PARIVESH, and Gram Manchitra 

demonstrate this transition.
3. Modern Technologies Require Phased Adoption

i. Mature technologies (AI/D
for institutionalization and implementation on scale. 
Technologies like Quantum Computing/
trajectories are still uncertain. In technologies 
Digital Twins, Immersive
to mature, Govt. should encourage Pilots

ii. Technology roadmaps recommended above were in 
identified by UN-GGIM. 
 

premise base maps, navigation datasets, and real-time data ingestion 
technologies to support government use cases. 

persistent disconnect between advanced geospatial technologies and ground
on emphasising challenges in integrating modern imagery with legal cadastral maps, 

fragmented datasets across registries and utilities, lack of common identifiers, and acute 
shortages of trained surveyors and feature extraction professionals was discussed

assisted linkage of legacy MIS datasets, field-level capacity building, and stronger 
engagement of academia with real-world land governance challenges. 

The chair concluded the session by emphasising the need for spatial decision
PNT and CORS infrastructure, and institutional platforms for digital twins and NavIC

dvanced geospatial technology by establishing of 
Technology Innovation Hub, geospatial intelligence labs, national digital tool 

incubation, and capacity-building initiatives, inviting collaboration 
through open and federated geospatial ecosystems, was emphasized. 

National Infrastructure 

Geospatial data, combined with AI and advanced compute, is now a core national digital 
infrastructure enabling data-driven governance, infrastructure planning, disaster 
management, and economic growth. 
Building indigenous geospatial foundation models aligned with India AI Mission is 
critical for scalable and sovereign solutions. 

Need for Integrated and Interoperable Platforms 

True interoperability requires APIs, common reference frameworks, metadata standards, 
-based access, not just standardized data formats.

A unified national geospatial backbone integrating SoI, NIC, ISRO, BISAG, and sectoral 
platforms was emphasized. 
The focus must shift from mere data collection to actionable applications, dashboards, 

support systems, and real-time analytics for ministries and local governments.
Use cases such as SVAMITVA, Bharat Maps, PARIVESH, and Gram Manchitra 
demonstrate this transition. 

Modern Technologies Require Phased Adoption 

AI/DL/ML, IoT, Data Cubes, Ubiquitous Connectivity
institutionalization and implementation on scale.  Government can invest in 

like Quantum Computing/Positioning which promise high 
uncertain. In technologies edge computing, intelligent

, Immersive Visualization, whose trajectory of growth is predictable but yet 
encourage Pilots before institutionalization.  

recommended above were in should align with global trends 
 

 
 

time data ingestion 

persistent disconnect between advanced geospatial technologies and ground-level land 
on emphasising challenges in integrating modern imagery with legal cadastral maps, 

fragmented datasets across registries and utilities, lack of common identifiers, and acute 
was discussed. There is aneed 

level capacity building, and stronger 

decision-makers, robust 
PNT and CORS infrastructure, and institutional platforms for digital twins and NavIC-based 

of innovation hubs 
spatial intelligence labs, national digital tool 

building initiatives, inviting collaboration 

Geospatial data, combined with AI and advanced compute, is now a core national digital 
driven governance, infrastructure planning, disaster 

foundation models aligned with India AI Mission is 

True interoperability requires APIs, common reference frameworks, metadata standards, 
based access, not just standardized data formats. 

A unified national geospatial backbone integrating SoI, NIC, ISRO, BISAG, and sectoral 

The focus must shift from mere data collection to actionable applications, dashboards, 
time analytics for ministries and local governments. 

Use cases such as SVAMITVA, Bharat Maps, PARIVESH, and Gram Manchitra 

Data Cubes, Ubiquitous Connectivity) are ready 
Government can invest in 

Positioning which promise high value but whose 
intelligent mobility 

, whose trajectory of growth is predictable but yet 

should align with global trends 
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4. Legacy Data Integration is a Critical Bottleneck
i. Integrating historical cadastral maps, land records, registration data, and municipal MIS 

with high-resolution geospatial 
ii. Legal-authoritative linkage between legacy records and modern spatial datasets is 

essential. 
5. Capacity Building and Skill Gaps

i. Acute shortages exist in trained surveyors, GIS analysts, and feature extraction 
professionals, especially at state and local levels.

ii. Academia, industry & government collaboration is vital to build a skilled geospatial 
workforce beyond elite institutions.

Sh. Abhishek Singh, Director General, NIC, 
Technological Advancements in Geospatial Fields” (virtual mode), with speakers on the dais
Sh. Agendra Kumar, Sh. Alok Prem Nagar, Sh. S. K. Sinha, Sh. Kunal Satyarthi, and Sh. Roshan 
Srivastava (from right to left ) 

 

 

 

Legacy Data Integration is a Critical Bottleneck 

Integrating historical cadastral maps, land records, registration data, and municipal MIS 
resolution geospatial data remains a major challenge. 

authoritative linkage between legacy records and modern spatial datasets is 

Capacity Building and Skill Gaps 

Acute shortages exist in trained surveyors, GIS analysts, and feature extraction 
pecially at state and local levels. 

Academia, industry & government collaboration is vital to build a skilled geospatial 
workforce beyond elite institutions. 

Sh. Abhishek Singh, Director General, NIC, led the session on “Keeping Pace with 
Advancements in Geospatial Fields” (virtual mode), with speakers on the dais

Sh. Agendra Kumar, Sh. Alok Prem Nagar, Sh. S. K. Sinha, Sh. Kunal Satyarthi, and Sh. Roshan 

 
 

Integrating historical cadastral maps, land records, registration data, and municipal MIS 

authoritative linkage between legacy records and modern spatial datasets is 

Acute shortages exist in trained surveyors, GIS analysts, and feature extraction 

Academia, industry & government collaboration is vital to build a skilled geospatial 

 

the session on “Keeping Pace with 
Advancements in Geospatial Fields” (virtual mode), with speakers on the dais:  

Sh. Agendra Kumar, Sh. Alok Prem Nagar, Sh. S. K. Sinha, Sh. Kunal Satyarthi, and Sh. Roshan 
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5. Exhibition of Products and Services 

On the occasion of National workshop various gov
their products and services. Survey of India showcased the multilingual state maps, Geodetic 
Asset Register (GAR) and Geodetic Asset Maps (GAM), 3D Mapping, CORS technology
other SOI products. SoI distributed the GAR & GAM, State maps to the visitors. 

Private organizations showcased their software, hardware and services being offered for geo
spatial work.  

Details of organisations and Industry partners showcased 

Government Organisations 

Survey of India 

Department of Land Resources 

National Mission for Clean Ganga

Ministry of Panchayati Raj (MoPR)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tion of Products and Services  

occasion of National workshop various government and private organization
their products and services. Survey of India showcased the multilingual state maps, Geodetic 
Asset Register (GAR) and Geodetic Asset Maps (GAM), 3D Mapping, CORS technology

SoI distributed the GAR & GAM, State maps to the visitors. 

showcased their software, hardware and services being offered for geo

Details of organisations and Industry partners showcased during exhibition are as follows.

Industry partners 

Aarvee engineering Consultants Ltd 

 ESRI India 

National Mission for Clean Ganga Hexagon India 

Ministry of Panchayati Raj (MoPR) IIC Technologies 

LTIMindtree Ltd 

RMSI Pvt Ltd. 

 
 

organization showcased 
their products and services. Survey of India showcased the multilingual state maps, Geodetic 
Asset Register (GAR) and Geodetic Asset Maps (GAM), 3D Mapping, CORS technology among 

SoI distributed the GAR & GAM, State maps to the visitors.  

showcased their software, hardware and services being offered for geo-

during exhibition are as follows. 
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6. National Workshop 

1. Strategic Alignment with National Vision:
geospatial ecosystem as a core enabler of 
governance, economic growth, infrastructure planning, climate resilience, and citizen
centric service delivery. 

2. Validation of National Geospatial Mission Goals:
importance of the National Geospatial Mission and its alignment with the vision of Viksit 
Bharat 2047. 

3. Shift from Data Creation to Decision Support:
transition from standalone data generation towards application
systems, including AI-enabled analytics, geospatial foundation models, and agentic GIS 
for policymaking. 

4. Success of Mission-Mode Initiatives:
SVAMITVA, Operation Dronagiri, PM Gati Shakti, Bharat Maps, One Maps, Gram 
Manchitra, and PARIVESH demonstrated how standardized and interoperable geospatial 
data can deliver measurable outcomes on the ground.

5. Standards and interoperability identified as t
i. Acknowledgement of the need for

alignment, and that 
geospatial solutions. 

ii. Metadata, semantic models and API/OGC compliance are necessary
scale integration. 

6. Recognition of Interoperability Challenges:
datasets, legacy systems, inconsistent schemas, absence of national registers (land 
parcels, buildings, addresses), and limited API

7. Growing Importance of Indigenous Capability:
developing indigenous geospatial models, workflows, and platforms to ensure long
data sovereignty and reduce dependency on proprietary global systems.

8. Expanded Stakeholder Collaboration:
central ministries, state governments, industry, academia, and international organizations, 
creating momentum for a federated and participatory geospatial ecosystem.

9. Increased Stakeholder Alignment:
array of stakeholders, including policymakers, industry leaders, and technologists, 
fostering a unified vision for India’s geospatial future.

 

 

 

 

National Workshop Outcomes  

Strategic Alignment with National Vision: The workshop clearly positioned the 
geospatial ecosystem as a core enabler of Viksit Bharat 2047, reinforcing its role in 
governance, economic growth, infrastructure planning, climate resilience, and citizen

l Geospatial Mission Goals: The discussions reinforced the 
importance of the National Geospatial Mission and its alignment with the vision of Viksit 

Shift from Data Creation to Decision Support: Deliberations highlighted a clear 
m standalone data generation towards application-driven, decision

enabled analytics, geospatial foundation models, and agentic GIS 

Mode Initiatives: Successful national initiatives such as 
SVAMITVA, Operation Dronagiri, PM Gati Shakti, Bharat Maps, One Maps, Gram 
Manchitra, and PARIVESH demonstrated how standardized and interoperable geospatial 
data can deliver measurable outcomes on the ground. 
Standards and interoperability identified as top priority: 

Acknowledgement of the need for common standards, metadata, a
alignment, and that standards are as critical as physical infrastructure for scaling 
geospatial solutions.  

etadata, semantic models and API/OGC compliance are necessary

Recognition of Interoperability Challenges: Persistent challenges related to fragmented 
datasets, legacy systems, inconsistent schemas, absence of national registers (land 
parcels, buildings, addresses), and limited API-based data exchange. 
Growing Importance of Indigenous Capability: Strong emphasis was placed on 
developing indigenous geospatial models, workflows, and platforms to ensure long
data sovereignty and reduce dependency on proprietary global systems. 

d Stakeholder Collaboration: The workshop strengthened collaboration across 
central ministries, state governments, industry, academia, and international organizations, 
creating momentum for a federated and participatory geospatial ecosystem.

Stakeholder Alignment: The workshop successfully brought together a wide 
array of stakeholders, including policymakers, industry leaders, and technologists, 
fostering a unified vision for India’s geospatial future. 
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, reinforcing its role in 

governance, economic growth, infrastructure planning, climate resilience, and citizen-

The discussions reinforced the 
importance of the National Geospatial Mission and its alignment with the vision of Viksit 

Deliberations highlighted a clear 
driven, decision-support 

enabled analytics, geospatial foundation models, and agentic GIS 

Successful national initiatives such as 
SVAMITVA, Operation Dronagiri, PM Gati Shakti, Bharat Maps, One Maps, Gram 
Manchitra, and PARIVESH demonstrated how standardized and interoperable geospatial 

common standards, metadata, and semantic 
standards are as critical as physical infrastructure for scaling 

etadata, semantic models and API/OGC compliance are necessary for national 

ersistent challenges related to fragmented 
datasets, legacy systems, inconsistent schemas, absence of national registers (land 

Strong emphasis was placed on 
developing indigenous geospatial models, workflows, and platforms to ensure long-term 

The workshop strengthened collaboration across 
central ministries, state governments, industry, academia, and international organizations, 
creating momentum for a federated and participatory geospatial ecosystem. 

The workshop successfully brought together a wide 
array of stakeholders, including policymakers, industry leaders, and technologists, 
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7. Key Recommendations 

1. Strengthening of Geodetic reference infrastructure: 
i. Network Densification: 

comprehensive, high-precision coverage across all terrains.
ii. Operational Excellence: 

guarantee zero downtime and eliminate service delivery lags
iii. User-Centric Framework: 

interfaces and a robust, transparent grievance redressal mechanism.

2. Operationalised National Geospatial Standards:
by embedding BIS, ISO, and OGC
procurement norms, and project workflows. Need to finalize and publish the revised 
metadata & core standards (high priority).

i. Issue the updated ISO/IS/NSDI
revisions) as the national baseline.

ii. Expedite operationalisation of 
frame standards since
datasets 

iii. Provide concise 
common datasets.

3. Establish Geospatial Test Beds and Sandboxes:
beds to pilot standards, validate interoperability, assess data quality, and refine 
implementation frameworks before national scale

i. Set up 2–3 multi-theme testbeds for standards, APIs and validation.
ii. Use these as living labs for performance, quality check and interoperability 

testing. 
4. Develop National Spatial Registers:

updated national registers for parcels, buildings, roads, addresses, and geodetic references 
to serve as common foundational layers.

5. Strengthen API-Driven Federated Architecture:
data sharing to cloud-native, API
time access, machine-to-machine integration, and sc

6. Invest in Geospatial AI and Foundation Models:
indigenous geospatial foundation models under the India AI Mission, leveraging satellite 
imagery, sensors, and administrative data for multi

7. Enhance Capacity Building and Skilling:
programmes for central ministries, states, ULBs, academia, and industry to build 
expertise in standards, metadata, AI, digital twins, and spatial analytics.
vocational training programme

8. Encourage Modular procurements:
i. Encourage modular procurement (data as service, model as service).

ii. Model technical specifications for geo
with stakeholders. 

 

Geodetic reference infrastructure:  
Network Densification: Expanding the existing CORS infrastructure to ensure 

precision coverage across all terrains. 
Operational Excellence: Implementing long-term sustainable maintenance strategies to 
guarantee zero downtime and eliminate service delivery lags. 

Centric Framework: Enhancing the end-user experience through modernized service 
interfaces and a robust, transparent grievance redressal mechanism. 

National Geospatial Standards: Move beyond standards as documents 
by embedding BIS, ISO, and OGC-aligned standards into national missions, platforms, 
procurement norms, and project workflows. Need to finalize and publish the revised 

ards (high priority). 
Issue the updated ISO/IS/NSDI-aligned metadata (ISO 19115 / BIS 
revisions) as the national baseline. 
Expedite operationalisation of LiDAR, ORI, Elevation and Geodetic 

standards since the National Geospatial Mission will produce newer 

 implementer’s guide and sample XML/JSON templates for 
common datasets. 

Establish Geospatial Test Beds and Sandboxes: Create sectoral and state
beds to pilot standards, validate interoperability, assess data quality, and refine 
implementation frameworks before national scale-up. 

theme testbeds for standards, APIs and validation.
iving labs for performance, quality check and interoperability 

Develop National Spatial Registers: Prioritise creation of authoritative, continuously 
updated national registers for parcels, buildings, roads, addresses, and geodetic references 

erve as common foundational layers. 
Driven Federated Architecture: Transition from static portal

native, API-first, federated geospatial ecosystems enabling real
machine integration, and scalable analytics. 

Invest in Geospatial AI and Foundation Models: Accelerate development of 
indigenous geospatial foundation models under the India AI Mission, leveraging satellite 
imagery, sensors, and administrative data for multi-sector applications. 

ance Capacity Building and Skilling: Launch structured capacity
for central ministries, states, ULBs, academia, and industry to build 

expertise in standards, metadata, AI, digital twins, and spatial analytics.
programme through NCVET skill council. 

Encourage Modular procurements: 
ncourage modular procurement (data as service, model as service).

Model technical specifications for geo-spatial tender formulation in 
.  

 
 

Expanding the existing CORS infrastructure to ensure 

maintenance strategies to 

user experience through modernized service 

Move beyond standards as documents 
aligned standards into national missions, platforms, 

procurement norms, and project workflows. Need to finalize and publish the revised 

aligned metadata (ISO 19115 / BIS 16439 

eodetic reference 
will produce newer 

implementer’s guide and sample XML/JSON templates for 

Create sectoral and state-level test 
beds to pilot standards, validate interoperability, assess data quality, and refine 

theme testbeds for standards, APIs and validation. 
iving labs for performance, quality check and interoperability 

Prioritise creation of authoritative, continuously 
updated national registers for parcels, buildings, roads, addresses, and geodetic references 

Transition from static portal-based 
first, federated geospatial ecosystems enabling real-

Accelerate development of 
indigenous geospatial foundation models under the India AI Mission, leveraging satellite 

Launch structured capacity-building 
for central ministries, states, ULBs, academia, and industry to build 

expertise in standards, metadata, AI, digital twins, and spatial analytics. Certification of 

ncourage modular procurement (data as service, model as service). 
formulation in collaboration 
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iii. Encourage industry adoption of rover/CORS workflows 
9. Institutionalise Compliance and Quality Assurance:

testing, certification mechanisms, and periodic audits to ensure consistent adoption of 
geospatial standards across departments.

10. Promote Research and Academia & Government Collaboration:
research, hackathons, and real
hubs to bridge the gap between labs and governance needs.

11. Ensure Ethical, Secure, and Responsible Use:
security, ethical AI, and responsible data sharing 
designs. 

12. Strengthen Role of Survey of India as Anchor Institution:
role as the custodian of national geodetic reference frameworks, authoritative base 
datasets, and standard harmonisation ac

 
 

Encourage industry adoption of rover/CORS workflows  
Institutionalise Compliance and Quality Assurance: Introduce standard conformance 
testing, certification mechanisms, and periodic audits to ensure consistent adoption of 
geospatial standards across departments. 
Promote Research and Academia & Government Collaboration: Encourage applied 

s, and real-world pilots through IITs, universities, and innovation 
hubs to bridge the gap between labs and governance needs. 
Ensure Ethical, Secure, and Responsible Use: Embed principles of data privacy, 
security, ethical AI, and responsible data sharing within geospatial policies and system 

Strengthen Role of Survey of India as Anchor Institution: Reinforce Survey of India’s 
role as the custodian of national geodetic reference frameworks, authoritative base 
datasets, and standard harmonisation across sectors. 

 
 
 
 
 
 
 
 
 
 

 
 

Introduce standard conformance 
testing, certification mechanisms, and periodic audits to ensure consistent adoption of 

Encourage applied 
world pilots through IITs, universities, and innovation 

Embed principles of data privacy, 
within geospatial policies and system 

Reinforce Survey of India’s 
role as the custodian of national geodetic reference frameworks, authoritative base 
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