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Preface 

Rakshak Foundation was founded in 2006 by a group of concerned citizens from India’s 

elite educational institutions working in USA. It was in the manner of giving back in a 

small way to United States and India, countries that had provided them so much in 

terms of opportunities. The Foundation seeks to create an informed society, aware of 

its rights and duties, and attempts to address barriers to an equitable and just society. 

Rakshak Foundation has been submitting well researched opinions on various bills 

being considered for presentation to the Indian Parliament. Rakshak Foundation has 

been invited by the Parliamentary Committees of the Rajya Sabha three times in the 

past two years to depose before them and present their views on proposed Bills which 

would affect the whole nation once they are enacted by the Parliament. 

The Intern is an Undergraduate Student Department of Civil Engineering student in 

Indian Institute of Technology, Kanpur and has keen interest towards technical and 

social issues and the topic this project deals with is such an issue. The Intern has keen 

interest in taking up such topic and has interest in researching these topics 

The Intern has tried to make an effort to bring forth that Issue of GIS in Governance in 

front of the general mass. 
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Executive Summary 

The government sector in India is making use of GIS since last 20 years; however 

the development has been scattered and tardy. Now the condition has improved 

and new innovations are coming up. India needs to integrate its efforts by having a 

special policy framework for GIS and constituting a national GIS agency to look into 

capacity building, policies framing, managing portals, creating infrastructure and 

in managing assets. It will tie up organisations like remote sensing, mapping 

organisations, aerial survey, etc. There is a need at all levels to integrate GIS into 

many government programmes.  

 Geographic Information System is a computer system which capture, store 

and use the geographic data for decision making. 

 GPS is used to provide precise location, timing and velocity information. 

 Remote sensing is gathering information about any place without having 

any physical contact with it 

 Satellite imageries are of different resolutions and bands and are used 

considering the requirements and economic needs. 

 LiDAR gives three dimensional information about the shape of the earth and 

its surface characteristics by illuminating a point with the laser beams. 

 GIS makes data handling easier, covers large area, used for monitoring 

various things due to repetitive coverage and can be used in inaccessible 

areas with more accuracy. 

 National GIS of India is included in the twelfth five year plan (2012-17). 

 GIS is an information regime and is supporting good governance, citizen 

empowerment and sustainable development and helps in increasing 

accountability and transparency. 

 There is no single agency in India which is responsible for GIS in the 

country. 

 There is a need to develop basic GIS standards for national GIS and its 

activities and also private investments needs to be encouraged in this 

sector. 

 Spatial Data Infrastructure provides a basis for spatial data discovery, 

evaluation and its application. 

 GIS has a lot of potential for district level management in India. Many issues 

at such level are spatial in nature like location of health facilities, the 

planning and upgrading of roads, management of forest and its resources, 

the choice of area for particular agricultural development, etc. 

 GIS applications in forestry ranges from survey and demarcation, forest 

mapping, forest type classification, preparation of working plans, forest 

protection including real time identification of forest fire location and 

monitoring of encroachment, watershed management, corridor planning for 

wildlife migration, habitat and land capability mapping, selection of 
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plantation sites and monitoring of afforestation, identification and 

management of eco-sensitive zones and use of GIS based information as 

an evidentiary proof in the court of law. 

 GIS has various applications like National Land Record Modernisation 

Program (NLRMP), demarcation of various regions, R-APDRP (Restructured 

Accelerated Power Development and Reforms Programme), fire alert 

messaging system, Space Based Information System for decentralised 

planning (SIS-DP), atlases, monitoring, etc. 

 Some of the GIS policies by the Government of India are National Map Policy 

(2005), The Delhi Geographical Spatial Data Infrastructure (Management, 

Control, Administration, Security and Safety), Act, 2011, Civil Aviation 

Requirement (2012), A Remote Sensing Data Policy (2012), A National Data 

Sharing and Accessibility Policy (2012), etc. 

 The organizations in India working for GIS are Survey of India (SOI), Indian 

Space Research Organisation (ISRO), National Remote Sensing Centre 

(NRSC), Ministry of Urban Development (MoUD), Indian Institute of Remote 

Sensing (IIRS), Dehradun, Census of India (CoI), Forest Survey of India (FSI), 

Central Ground Water Board (CGWB), Ministry of Agriculture, India 

Meteorological Department (IMD), National Bureau of Soil Survey and Land 

Use Planning (NBSSLUP), National Resources Data Management System 

(NRDMS), Geological Survey of India (GSI), etc. 

 GIS in India has to be made decision centric and not technology centric. 

 Sharing of GIS data should be encouraged and there should be no restriction 

for the use of GIS data. It should be easily available to the public. 

 Steps should be taken to duplicate the projects which are successful for the 

whole country. 
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Proposed Action Points  

 Programs for geomatics training in secondary schools and colleges to create 

a new generation of spatially literate children. 

 There is a need for a proper kind of policy to facilitate better interactions 

between various components of GIS such as technology component, data 

component, institutional component, stake holders and socio-technical 

networks. 

 Coordination has to be developed between different departments through 

some kind of incentives or policies. 

 Steps should be taken to duplicate successful GIS projects in the whole 

country. 

 There should be some common standards for GIS applications in the whole 

country so that different works could be integrated for various purposes if 

required. 

 Private investments should be encouraged in GIS. 
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1. Introduction 
 

1.1 Background Information: 

Geographic Information System is a computer system which capture, store and use 

the geographic data for decision making. It manipulates, analyze and manage all 

types of geographical data.  

Components of GIS are – 

1) Remote Sensing 

2) Cartography 

3) Database 

4) System (software and hardware) 

Two types of data are available - spatial and non-spatial. Spatial data are in form of 

maps and non-spatial data are in form of database. GIS is used to combine and 

store these data in spatial form and uses it for various purposes. Since the 

dimension of a point or a line is about 0.25mm and maps are generally of 1:50k so 

there could be an error of approximately 12.5m.  

1.1.1 Global Positioning System (GPS): GPS provides precise location, timing and 

velocity information. It is a satellite based radio navigation system and was 

developed by U.S. Assembly. Initially it was used during the Gulf war of 1991 and 

then it was made open to civilians for other applications. The positioning accuracy 

of GPS depends on the type of servers, type of surveying methods and techniques 

in post processing of the data and may lie between ±100m to few millimetres. 

There are 24 satellites orbiting the earth at an altitude of about 20,200 Km. At least 

4 satellites are required to compute (X,Y,Z) coordinates and time. GPS could be 

used in various sectors like consumer, military, aviation, automotive/ intelligent 

vehicle navigation, tracking, public safety, agriculture, mining, construction/ civil 

engineering, etc. GPS surveying applications in forestry includes forest fire 

monitoring, road systems and landings, pre harvest and post harvest cut block 

traversing, research plots, forest health i.e. insect and disease tracking, etc. In spite 

of these advantages GPS has certain limitations like it cannot be used underground, 

under tree canopy or under shades, sometimes errors occur due to change in 

atmospheric composition or due to some technical issues in satellites or GPS 

system.   

1.1.2 Remote Sensing: Remote sensing is gathering information about any place 

without having any physical contact with it. The quality of remote sensing data 

depends on its spatial, spectral, radiometric and temporal resolutions. Remote 

sensing systems which measures naturally available energy are known as Passive 

Sensors. The sun acts as a natural source of energy. Passive sensors can only be 

used when natural source of energy is available. On the other hand Active Sensors 
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have their own source of energy for illumination. The sensor emits radiation 

towards the target to be investigated. They can be used anytime regardless of time 

or season.  

1.1.3 Satellite imagery: Satellites have different resolutions and bands like 

WorldView2 (0.5m, 8 bands), Cartosat-3 (0.25m, 2 bands), LISS-IV (5.8m, 3 bands), 

etc. On the basis of need and economic factor satellite imagery to be used are 

chosen. In the satellite images obtained certain group of pixels are selected and 

signature is assigned to them, this is known as supervised classification. 

Sometimes signature is assigned to any pixel firstly and then they are identified in 

the image this is known as unsupervised classification. 

1.1.4 LiDAR (Light Detection and Ranging): It is a remote sensing technology. It 

measures the distance of a point by illuminating it with laser beams and analyzing 

the reflected beams of light. It gives three-dimensional information about the 

shape of earth and its surface characteristics. There are basically two types of 

LiDAR – bathymetric and topographic. Bathymetric LiDAR is used to measure 

seafloor and riverbed elevation by using water penetrating green light whereas 

topographic LiDAR is used to map the land by using near infrared laser. It is 

capable to cover a wide range of materials like non-metallic objects, rain, rocks and 

even single molecules. There are so many applications of LiDAR in India in 

agriculture, mining, forestry, archaeology, geology and soil sciences, military, 

transport, atmospheric remote sensing and meteorology, etc. It can act as a 

decision support system tool for valuation of ecosystem services. 

1.1.5 Layers: It is a single theme of data consisting of both spatial and attributes 

information and it could be displayed and removed from a map with a single 

mouse click. 

1.1.6 Metadata: It gives information about the data, when it was created, contains 

description, origin, date of collection etc. 

1.1.7 Advantages of GIS: There are a lot of advantages of using GIS technology. It 

makes data handling easier, covers large area, used for monitoring various things 

because of repetitive coverage, it is fast, can be used in inaccessible areas, 

unbiased, more accurate, reliable and economical. Data could be collected in 

several bands/ colours so it could be used for micro level analysis. GIS will help in 

decision making by government officials and in increasing efficiency, transparency 

and accountability for good governance. It will help in management of natural 

resources, improved allocation of resources and planning, improved 

communication during crisis, cost savings by improved decision makings etc. 

1.1.4 GIS in India: National GIS of India is an innovative program which is 

included in the twelfth five year plan (2012-17). It is a shift from data generator 
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drive to a national need drive or public demands drive. Over past 20-30 years a 

few GIS projects are being carried out by a few organizations in the country.  

 Dr. T. Ramasami, Secretary, Department of Science and Technology said 

"National GIS is a logical requirement—while e-Governance (e-Gov) is the current 

paradigm, the future is in embedding the GIS in governance and in establishing G 

(G signifying GIS-based)-Governance (G-Gov) as the next frontier. India is poised 

for developing GIS-based solutions as the next paradigm in governance. National 

GIS would also catalyze and transform the methods in which GIS is practiced in the 

country, the way maps/images as GIS-ready data get organized and the way 

customized GIS applications get created, managed, and deployed as unique GIS 

services. An institutional framework for National GIS is also a necessity, and 

evolving INGO [Indian National GIS Organization] must be a priority."1 

1.2 Main Problems, their scope and impact on the society: 

GIS is an information regime and is supporting good governance, citizen 

empowerment and sustainable development. It helps in increasing transparency 

and accountability. E-governance based applications of GIS includes planning 

future land use for various purposes, determining suitability of land for various 

purposes, managing cadastral information for the purpose of property recognition, 

taxation and regulation, analysing land use and land cover properties for scientific 

studies, resource inventories, and site commercial and industrial enterprises. 

There is no single agency in India which is responsible for GIS in the country. The 

GIS data for the whole country is not available yet. So there is a need to create 

Indian National GIS Organisation (INGO) as suggested by planning commission 

report for operating and maintaining GIS platform in India.  

Poverty in India has to do with poverty of information. Simply just by doing GIS 

projects will not lead to our goal and we need to have an organizational mandate. 

GIS is technology centric but it needs to be made decision centric. For successful 

implementation of GIS all the levels of government, private enterprises, and citizen 

of India needs to be involved.  

Government funding is a must for GIS and private investment should also be 

encouraged. Revenue from licensed sale of GIS asset data and GIS applications have 

to be utilised. Capacity building and training people skilled in GIS should be done. 

There should be a proper system for data collection and updation. GIS Decision 

Support System should be based on a single window GIS interface system 

providing GIS data requested and relevant applications. Research should be 

encouraged in the areas of GIS applications, GIS policies, local area needs, social 

relevance and assessment and INGO structure effectiveness. 

                                                           
1
 Key Address, National GIS for G-Gov Workshop, Delhi, India (December 12, 2012) 



    
 

  

Copyright © 2014 Rakshak Foundation. All Rights Reserved.                        Page | 10  
  
 

There is a need to develop basic GIS standards for national GIS and its activities. 

Service level integration standards are required to enable integration of GIS 

services to other national services.   

Programs which are to be implemented needs a lot of micro level information and 

planning such as identifying target people and right areas, fund allocation, 

monitoring the activities, assessing the results, etc. 

Sam Pitroda, Adviser to Prime Minister on IT and Innovations said-  

"India is at the cusp of another technological and development curve, and in its 

drive for inclusive growth, social equity, and development, a major requirement 

would be to reengineer many systems and processes. Information will be the 

fourth pillar of democracy, and GIS will be that important element of the fourth 

pillar—helping in the concept of unified information infrastructures. National GIS 

is envisaged not just to provide GIS data and GIS applications but serve as a 

platform for a host of e-services to every citizen—be they in urban or rural areas—

and thereby leading India into inclusive growth and prosperity, expediting 

development, reducing disparity, and bringing rich demographic dividends."2 

Dr. K. Kasturirangan, Member (Science), Planning Commission said -  

"There are three important issues related to GIS. First, how can we ensure that our 

decision/governance system is supported by a comprehensive, easy-to-use GIS 

decision support system—whatever the decision maker wants must be supported 

by GIS? Second, how can any user be rid of the hassles of GIS data organization that 

he now faces—ensuring that GIS-ready data is readily available? Third, how can we 

have an institutional system in the country that is responsible for GIS and is 

accountable to meet the GIS needs of the country?"3 

1.3 Goals and Objectives 

This project aims to study the application of GIS technology for developing 

Decision Support Systems for use in governance in India with special reference to 

Forestry sector in Haryana and Madhya Pradesh leading further study of India's 

initiative as National GIS vision. Critically testing of National GIS under SWOT 

analysis and finding scope for future improvement and interventions.  

 

 

                                                           
2
 —"A National GIS for India's Development," Keynote Address, Esri International User Conference, San 

Diego (July 8–12, 2013) 
3 —Key Address, National GIS Workshop, Delhi, India (September 14,2011) 
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2. Methodology 

2.1 Literature Search 

2.1.1 National Spatial Data Infrastructure (NSDI): Spatial Data Infrastructure 

provides a basis for spatial data discovery, evaluation and its application. It 

includes geographic data, standards, partnership, metadata, services, 

communication and education. Technology and people’s needs are changing very 

fast and so the interactions between various components of SDI such as data 

component, technology component, policies, stakeholders, socio-technical 

networks, etc. are dynamic in nature. It gives emphasis on information 

transparency and also on data sharing the spatial information as it is a national 

resource and so citizens, private enterprises and government agencies have the 

right to access it appropriately. The major challenges for proper implementation 

on NSDI are technical, financial, institutional and organizational.  

2.1.2 GIS for district level administration in India: The initiatives related to 

computer applications for district level administration in India had started since 

1980s and has grown since time. India is emphasising on private sector for this. 

GIS has a lot of potential for district level management in India. Many issues at 

such level are spatial in nature like location of health facilities, the planning and 

upgrading of roads, management of forest and its resources, the choice of area for 

particular agricultural development, etc. With the help of GIS the work of different 

district level agencies could be integrated. A common conceptual frame of map 

based systems with various thematic layers should be developed. 

In 1991, the National Afforestation and Ecology Board under Ministry of 

Environment and Forestry initiated about 10 GIS projects by collaborating with 

eight scientific institutions in the country. The main aim of these projects was to 

examine the potential of using GIS technology to aid wasteland development. 

Wastelands are degraded lands and have degraded due to lack of appropriate 

water and soil management. The National Wasteland Identification project was 

started by government of India in 1986 to identify the different kinds of wasteland 

categories in India. Remote sensing technique was used for data collection and 

1:50k maps were made for various cities. Less emphasis was given on other socio-

economic variables relevant for wasteland management like livestock data and 

population. 

 

2.1.3 GIS applications in forestry: There are two broad categories in forestry: 

1) Resource assessment 

2) Resource management 

Resource assessment is done by inventorying forest resources available to us for 

food, fuel, harvest, recreation, or conservation purposes and also the related data 

like roads, hydrology, soils, topography etc. Monitoring of the forest resources, 
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deforestation and damage from pollution and pests is to be done with time and 

evaluating the productivity of forest based on climate and forest type. The 

technologies like GPS, remote sensing, image processing, satellite imageries, etc. 

are used for assessment of forest resources. 

 GIS incorporate models and applications to guide forest management. There has to 

be management of timber harvesting, fire management activities, silviculture, fuel 

wood and other forest resources.  

There are some technological limitations for the assessment of forest resources 

such as recorded forest areas cannot be delineated if their boundaries are not 

available, some of the species composition is not identifiable with poor resolution 

images, details of some areas are not properly displayed because of shadows and 

clouds and also young plantations and plantation with low chlorophyll content are 

not recorded by satellite sensors. 

2.1.4 Petroleum Sector: Petroleum companies are using GIS data to decide where 

a well should be drilled to get oil, the pipeline route, to build a refinery and to 

reclaim a site. Digital Elevation Models helps in finding out the flow direction and 

flow accumulation on the surface.  

GIS is used in petroleum sector for acquisition and portfolio management, seismic 

planning, exploration, drilling and completions, production, distribution and 

pipeline, data management, etc. 

2.1.5 Remote Sensing applications in soil sciences: Soil resources information 

is essential for the management of natural resources. Natural resource census aims 

to prepare the map of soil resources for the country on 1:50k scale so that there is 

uniform digitised data of soil resources for the whole country. It is done by using 

data from multi-temporal satellite data, ground data with soil profile studies and 

physical and chemical properties analysis of the soil sample. Land degradation 

mapping is completed for the national level on 1:50k scale under Natural 

Resources Census project.4 

2.1.6 Remote Sensing in water resources management: Water is very essential 

for our survival. With the growth of population and living standards the demand of 

water is increasing. So management, planning and development of water resources 

are very essential and it is done by remote sensing.  The major application areas 

are snow melt runoff forecasting, irrigation infrastructure monitoring, glacial 

lakes/ water bodies monitoring, reservoir capacity loss assessment, river basing 

planning and development, irrigation performance assessment, etc. An algorithm is 

developed for automatic extraction of water bodies from satellite imageries.5 

                                                           
4
  http://www.nrsc.gov.in/Earth_Observation_Applications_Soils.html 

5
 http://www.nrsc.gov.in/Earth_Observation_Applications_Water_Resources.html 
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2.1.7 Karnataka Biodiversity Atlas 2013: This atlas is created to develop a geo-

environmental database from the existing information about the biodiversity 

distribution and conservation in the state. It will help in strengthening the ongoing 

national level projects related to biodiversity information infrastructure. The 

primary purpose of making this atlas by the Karnataka government is to present 

species distribution map and also the socio-physical data. Seven themes namely 

administrative, physical, habitat, species, bio resources, conservation and socio-

cultural and thirty subthemes are being created. There are text description and 

photos in the atlas. Certain constraints are there in collecting the data as the data 

providers including the government departments are giving slow response and 

also most of the data is in the hard copy format and so needs to be digitised. 

2.1.8 Geospatial database for Bannerghatta National Park, Bangalore: The 

objectives of this project were mainly to create geospatial database for the national 

park region having forest administrative boundaries, revenue administrative 

boundaries, transport network, village map, drainage network, etc. and also 

location information about certain permanent features like watch towers, check 

posts, etc. based on GPS.  The project also aimed to study and estimate stone 

quarrying in and around the region of the national park. Data used for this project 

are satellite images of Cartosat-1 and LISS-IV, data from Bannerghatta wildlife 

division, SOI toposheets, cadastral maps from survey settlements and land records. 

Initially satellite images are obtained and then image importing, geo-referencing 

mosaicing and merging is done. Cadastral maps obtained from different sources 

are scanned and digitised and then mosaicing and rectification is done. Finally 

these cadastral maps are overlayed on the satellite images and various thematic 

layers like drainage, forest administrative boundaries (division, range, section, 

beat), transportation network, forest vegetation cover type (forest type/ forest 

density), etc. are generated. 

2.1.9 Integrated concurrent asset monitoring system: It is a project started by 

Karnataka Forest Department. The main objective was to register, track and 

maintain all the assets of the department. These assets are then mapped on google 

earth and Bhuvan for India. A database of the entire documents related to the work 

including estimates, plans and photos is created. Proper regulation of funds 

allotted for different works is there. Assets of Karnataka after 2009 are being 

registered. 

2.1.10 R-APDRP: The Restructured Accelerated Power Development Project is a 

revised version of APDRP scheme of 2002-03 which was started to reduce the 

aggregate technical and commercial power losses due to various reasons. The 

APDRP scheme was revised to correct the loopholes in it and also included GIS 

technology for its implementation. In R-APDRP, utilities will ensure the 

procurement of satellite imageries for R-APDRP towns. Area of interest covering 
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APDRP is to be defined on the basis of town’s electrical boundaries and any feeder 

lying outside the area of interest is considered for survey only up to the boundary 

point only. The GSP/ITIA is required to submit the consumer and network asset 

field survey data in phases after quality control. Utilities conduct the validation and 

then data is to be provided to GSP/ITIA for updation in GIS database. On the 

satellite imagery base map each consumer is linked with its power supply source 

(pole/ feeder pillar). Other miscellaneous features like public buildings, residential 

buildings, industrial/ commercial buildings, roads, streets, lanes, religious places, 

assets, manholes, etc. are also identified. The database created will be used for 

planning and policy making. 

2.1.11 Kumbh Mela 2013:  

Kumbh mela is held every three year at one of these four places in rotation 

Allahabad, Ujjain, Haridwar and Nasik. It has special religious significance. In 2013 

it was held at Allahabad, Uttar Pradesh and was a great success. Efforts were made 

to capture the mela using Indian Remote Sensing Satellites. The Cartosat-2 and 

LISS-IV images of the mela day are merged together due to their different 

resolutions and bands and then analysis is done for the event. 

HARSAC (Haryana Space Application Centre): 

Haryana Space Applications Centre (HARSAC), a nodal agency of the Department of 

Science & Technology, Government of Haryana for Remote Sensing and GIS 

applications, has been established in the year 1986 and has become operational in 

the year 1989. HARSAC provides specialized services and solutions for 

implementing geospatial/GIS systems. These include technical consulting, GIS 

database design and development, map creation/ updation and finishing, data 

migration/ conversion and format translation, software development and 

customisation, and systems integration.6 

Some of the works of HARSAC are: 

2.1.12 NLRMP (National Land Record Modernisation Program): NLRMP was 

approved by cabined in August 2008, and it proposed to cover the entire country 

by the 12th five year plan (2012-17). It was to reduce the ownership disputes 

among the people in future and to make computerised copies of revenue records 

available to the people. 

Earlier the land records were maintained by patwaris in the villages. Government 

has maps of the distribution of land parcel on ground. These are called Mussavies. 

Each mussavi is divided into 16 murbas and each murba is divided into 25 kilas. 

These killas and murbas are rectangular in shape, one killa has dimension 

40karam (east to west) * 36karam (north to south), 1karam = 66 inches. 

                                                           
6
  http://www.harsac.org/ 
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Jamanbandi was done every five years for the updation of records. The 

Government has appointed HARSAC as the agency for the generation of geospatial 

database using GIS under NLRMP in Haryana.  

 

 

 

 

 

Sequence of labelling - kilas in a murba. 

 

The work for this project involves – 

 Scanning and indexing old land records (field book, mussavis, etc.) 

 Digitization of mussavis 

 Updation of digitized mussavis using data from Records of Right 

information, and other documents. 

 DGPS surveys to establish control points. 

 Ortho-rectification of the satellite images obtained from high resolution 

satellite like Wordview-1/ Wordview-2. 

 Survey/ Resurvey for the missing data and to verify the available data. 

 Development of data management system and also capacity building for the 

timely data updation. 

 Geo-referencing of the village mussavis. 

Software like ArcGIS, ERDAS, Leica Photogammetric Suite, Bhu-Naksha are 

recommended. 

Four vendors – Infotech, Ramtech, Pen India, Rolta were given this task of land 

modernisation. Work plan is made for them and they have to timely report about 

their working. 

2.1.13 Demarcation of eco-sensitive zones around wild life sanctuary and 

national parks of Haryana: In this the eco-sensitive zones are marked at distance 

of about 2-5 Km from national park/ wild life sanctuary on the maps of the areas 

prepared by geo-referencing the digitized image and satellite image. Then field 

surveys are done to identify the demarcated areas on the ground for further legal 

proceedings. 
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2.1.14 Space Based Information Support for decentralized planning (SIS-DP): 

SIS-DP primarily aims to create geospatial thematic layers for infrastructure, slope 

and land use with settlement for the whole country.  

 Reliable and timely information about the resources is necessary for the 

development of any plan. Most of the information is available with different 

department and that also in tabular form and not in spatial form. There is a need to 

have information about the resources in spatial form in different layers so that it 

could be used for different developmental and emergency planning for the benefit 

of the people. So this SIS-DP project is started to provide digital resource atlases to 

different government departments and other requirements as per their priority/ 

problems/ developmental programs.  Due to different SIS-DP components certain 

standards are provided for scale of mapping, input data sources, information 

content, thematic GIS layer preparation, geospatial database, metadata, 

information delivery to the end user. 

The central resource theme of GIS layer under SIS-DP is: 

 Thematic layers – land use/ land cover, infrastructure, settlement, roads, 

village cadastral, soil, ground water prospect, slope, etc. 

 Department attribute information – industry, public health, electricity, 

education, etc. 

Cartosat-1 PAN and LISS-IV MX fused imagery is used as input for the preparation 

of SIS-DP thematic GIS layers. These layers include land use/ land cover, slope, 

infrastructure and drainage. Other layers like soil, geospatial layer created from 

stakeholder department data, ground water prospects, etc are also created using 

other data sources.  Initially cadastral layers are created as base layer and then 

these thematic layers are put on it.  

The database construction includes satellite image database preparation, 

digitization i.e. conversion from analogue to digital of cadastral village maps, geo-

referencing of the satellite data with the digitized data and creation of metadata 

and getting the database for transactional use. 

2.1.15 Demarcation of unauthorised colonies: If more than 50% of the land is 

land use than that colony is authorised by the government. Certain measures are 

taken by the local bodies for the development of these authorised colonies like 

constructing roads, electricity supply, water supply, drainage etc. Just by doing 

field surveys and using tabular data it is difficult to demarcate the unauthorised 

colonies. So GIS is used to create maps of the area by geo-referencing satellite 

imagery with the digitized images and then unauthorised colonies are demarcated. 

2..1.16 Police atlas: By conducting field surveys information about the police 

station’s location, infrastructure, staff strength, criminal cases etc. are collected 

and database is created. A base map of that region is created and geo-tagging is 
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done for converting database to spatial form. Geo-referencing is done and a police 

atlas layer is created. This layer is used for analysing the jurisdiction in different 

regions, finding out the reasons why the crime rate is higher in a particular region 

and suggesting ways for improving it. 

2.1.17 Women and child development atlases: The diseases emerge due to 

various spatial factors such as climate, environment, infrastructure facilities, water 

quality and management, air pollution, social and many others. Field surveys are 

being conducted for collecting the actual information about the health facilities in 

different regions including the number of doctors, infrastructure, number of beds, 

location, number of cases of any particular disease etc. and database is created. 

The database is updated timely. This database is converted to spatial form and is 

geo-referenced with the satellite images. The map created about the health 

facilities is used for various analysis like finding reasons for poor health especially 

of women and children in particular regions and suggesting ways to improve it, 

finding suitable places for setting up new hospitals and other health facilities, 

planning programs to control epidemics in the region etc.  

2.1.18 GIS in Geology: Satellite imagery is used for analyzing the inaccessible 

areas. Weak zones on the land are identified using images and then measures are 

taken for urban planning in those areas. Since near the weak zones chances of 

earthquake occurring are more so it is planned that the buildings constructed in 

that region are strong enough to resist the earthquake and it is taken care that 

dams and other public utilities are not constructed on these fault lines. 

Mineral exploration is also done using GIS. Initially fault zones are identified and 

since the magma comes out in the fault zone the chances of identifying minerals in 

them increases. Surveys are done in those regions and then on the basis of it 

analysis is done about the mineral availability in the region. 

In the fault zones underground water becomes more visible as compared to other 

regions and so on the basis of this data analysis is done for digging wells for 

exploiting the underground water for various purposes instead of just going for hit 

and trial method. It will save time, money and power. Ground water prospect maps 

are also created by using GIS. 

Water quality testing is done in various regions and data is collected at certain 

intervals by conducting field surveys. These data which are in tabular form are 

converted into spatial form and then analysis is done about the quality of water in 

different regions at different time durations.  

2.1.19 GIS in agriculture: Since the amount of land available is limited so the area 

under agriculture cannot be increased. But because of the growing population load 

on existing agricultural fields is increasing so there is an urgent need to increase 

productivity using scientific means in which GIS can play a very important role.  



    
 

  

Copyright © 2014 Rakshak Foundation. All Rights Reserved.                        Page | 18  
  
 

Wasteland mapping and management is done using GIS. Crop acreage and 

production estimation is done and according to the estimated production decision 

is taken regarding the food storage, import and export.  

There are various issues regarding decreasing productivity in our country. 

Farmers are following same cropping pattern which decreases resources in the soil 

and also water level. Number of insects and diseases increases as media on which 

they feed remains the same thereby decreasing land productivity. Some crops are 

even banned by the government because of issues like that of decreasing 

productivity of land. GIS provides information about the crops in different regions 

timely and it is used for crops monitoring and diversification. Since different 

vegetations give different responses to signals so after getting satellite images field 

survey regarding the crops represented by different pixel types is done and then 

generalised for the whole area. Simulation model is created for using earlier pixels 

of previous years as pixels representing a particular crop remain the same. 

There is also a problem of crop residue burning which leads to decreasing 

productivity of the area and also releases a large amount of green house gases 

thereby affecting the environment. So a project is started in Haryana which deals 

with crop residue burning area estimation and quantification of green house gas 

release. 

Drought assessment is done using GIS technology. On the basis of information 

about the rainfall in future years cropping patterns are decided by the government 

and planning is done to tackle the problems which will be occurring due to drought 

or floods. Also decisions regarding compensation claims by the farmers are taken 

by the government using GIS. 

Agriculture biomass assessment is also done using GIS. Biomass is a renewable 

source of energy which is generally wasted so its analysis is done and on the basis 

of it small power generation plants are set up under Public Private Partnership. 

2.1.20 Desertification status mapping in Panchkula district of Haryana: 

Desertification is defined as a process leading to impoverishment of arid, sub-arid 

ecosystem and also leading to reduced biological productivity with consequent 

reduction in plant biomass. Haryana state shares boundary with Rajasthan having 

Thar Desert which is expanding. So a project is started by Haryana government to 

monitor the desertification. Different types of desert like moderate, severe, etc. are 

identified by using GIS and then planning is done by the government to control the 

desertification. 

2.1.21 Badkhal lake monitoring: Badkhal Lake is a natural lake situated in 

Faridabad (U.P.). It is a paradise for bird watchers. A lot of species of local as well 

migratory birds from Saudi Arabia, Serbia, etc. could be seen near this lake. This 

lake was completely dried up due to human interventions and change in the 

topography. In order to monitor this lake GIS is used now. Information from land 
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use, land cover, hydrology map, geology map, slope etc. to bring back water in the 

lake. 

Madhya Pradesh Forest Department (MPFD): 

Forest in Madhya Pradesh has divisions which are divided into ranges and then 

further divided into beats and compartments. 

Division          Range          Beat          Compartment 

Work Plans preparation, revision and approval are done by a wing headed by Chief 

Conservator of Forests. The Working Plan Officer is initially given the task of 

reviewing the results of past management undertaken and then he conducts a 

reconnaissance survey of the area. In the end First Preliminary Report is made 

which is approved by Chief Conservator of Forest. On the basis of the decisions of 

First Preliminary Report extensive data collection, pilot surveys, forest resources 

survey, socioeconomic surveys etc are conducted. These extensive surveys are 

used to prepare a Second Preliminary Report. The Second Preliminary Report is 

approved by the Principal Chief Conservator of Forest after consulting a 

representative from the Government of India. Use of GIS, GPS and remote sensing 

is initiated in data processing and making working plans. The final Work Plan is 

sent to state and central government for their approval. The Conservator of forests 

and District Forest Officers are responsible for the implementation of Work Plans. 

Various GIS applications are developed by Madhya Pradesh Forest Department for 

improving the efficiency and work quality. Geo-referencing is done by 

superimposing the raster images of forest on the Survey of India maps. PDA 

(Personal Digital Assistant) which is a mobile phone with 2 megapixel camera and 

has the capability of using customized GIS based application, is used to conduct 

field surveys and capture different attributes. Certain concerned persons in every 

area are provided with PDAs. They have their personal login ID and password for 

this purpose and information of only that particular area is provided to them. They 

take their PDAs to the fields and capture features (polygons, points, lines etc.), they  

sometimes take pictures of that place, these pictures are connected with the GPS so 

that they cannot take pictures of some other place and use them. The data capture 

is done by two ways.  

1) Go to the corner points of the polygon and capture feature  

2) Move on the edge of the polygon and capture feature 

They take information from the MIS in their PDA and then go to the field and 

capture the feature and then come back and see whether proper information is 

collected or not and if they are satisfied then they upload the data on the database 

using the internet connection provided. There are two layers administrative and 

operational layer, administrative layers cannot be edited by PDA. 
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2.1.22 Rights of forest dwellers: In order to rectify the historical injustice done 

to the forest dwellers government of India enacted The Schedule Tribes and Other 

Traditional Forest Dwellers (Recognition of Forests Rights) Act 2006 to recognize 

the rights of the forest dwellers who have been occupying such forests for 

generation. PDA is used for the purpose of increasing transparency and efficiency. 

An electronic database is created for all applicants and digital survey of land 

holdings is conducted including area calculation and map generation. Automated 

generation of vanadhikar patra and digital map is done for the land holdings. 

Record keeping of all their landholdings and their claimants and also effective 

monitoring of works is done online.  

2.1.23 Fire alert messaging system: A satellite captures information of fire 

locations (it passes above any area 2 times a day). Processing is done to locate the 

fire location on maps. Messages are sent to the concerned officers if any fire is 

detected. These messages could be instant or late depending on the time when 

satellites capture that particular information. Some information is even misleading 

like that of small fire beyond the forest boundaries are also there. A person goes to 

the fire location and note the details about the size covered, intensity, and loss 

occurred, whether it was natural/ intentional and then these data are stored and 

database is created. This database could be used to identify fire sensitive areas for 

future planning, to take measures to avoid fires, for giving compensations to the 

loss occurred etc. 

2.1.24 Plantation monitoring system: As the area under forest is decreasing so 

government organises various plantation programs in different areas. There is also 

a need to monitor these plants for transparency in the work done and success of 

the program further. The plants are monitored till five years. After plantation 

government officials have record of the number of plants, plant species, amount 

sanctioned, total expenditure, area where plantation is done etc. A database is 

created and geo-mapping is done. Information about the plants survival is 

collected after certain durations by random sampling or other means and database 

is updated. On the basis of percentage of plants survived analysis is done about the 

species suitable for the area and other factors and then plantation is done in place 

of the plants died. 

2.1.25 Integrated Maps Monitoring and Geo Mapping System: In this 

information about different assets like forests, wild life, settlement etc. are 

collected using PDAs and database is created and updated timely and is converted 

into spatial form. Since the information about different assets is available under 

one map so it could be used for various important purposes by the government. 

Tracking of forest is also done in which a forest employee is given the task of 

tracking assets of forest including wild life, water bodies, etc in a particular area. 

He everyday goes to that area and using PDA updates information regarding wild 
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animal seen or any other changes noticed in the forest. This tracking system is also 

used for calculating the number of any particular wild animal especially those who 

are very less in number and if not protected will soon become extinct. 

2.1.26 Mines Monitoring System: Excessive mining cause threat to forest assets 

so there is a need to monitor mining. Various acts are passed by the government of 

India regarding environment clearances and extent of mining. Information 

regarding different mines and area under them is there with the government. GIS 

is a very important tool for tracking illegal mining. Different layers of official 

records and field surveys are created and then illegal mining is tracked and 

measures are taken by the concerned authority. 

2.1.27 GIS Governance Brighton Model: Britain has GIS cooperatives made up of 

Northumberland county, each member municipality and both the lower Trent and 

Ganaraska Conservation Authorities with the goal to enhance the existing GIS, 

share knowledge, data and experience and to seek various funding opportunities. 

There are data reviewers to ensure correctness. Each layer in the layer inventory 

has record that which department is responsible for the creation of layer and 

which staff is reviewer. Data is collected at partner level. There is a hierarchy in 

deciding factors, deciding factors are the likely uses, the size of structure in the real 

world and the mode of collection. 

The QA/QC (Quality Assurance/ Quality Control) is a process of checks which is 

developed to ensure the correctness of information in GIS. There is a three stage 

process of this which may or may not occur in order due to the availability of staff. 

Firstly, data cleanup and verification is done. Data is collected and reviewed, 

erroneous data at this stage will need to be recollected before the next data 

collection phase starts. Secondly, sample based QA/QC where field staff supervisor 

select a random sample of 10 percentage of the data points from the collection 

period and compare it with the previously collected data and analyse whether the 

data collected falls in the acceptable limit or not. Thirdly, there is an expert review; 

data is provided to data steward to review all aspects of data layer including the 

attribute data, location of data on map, symbology and access of the data. 

Recollection of data needs to done firstly by QA/QC and secondly by the data 

hierarchy. If QA/QC dictates the recollection then the data hierarchy needs to be 

consulted in order to determine which layers really needs to be recollected and 

which data is acceptable at lower level of accuracy. 

Geo-database structure: Collection of geographic datasets of various types is in a 

common file system folder and its native data structure in ArcGIS software. There 

are primarily three types of datasets namely raster datasets, feature class and 

tables.  

Design is to be done by building the fundamental dataset types and then more 

advanced capabilities (i.e. networks, topology) are added to model spatial 

behaviours. As the partners build the geo-database so the schema should be 
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circulated to the cooperatives so that all members can benefit from their 

experience and knowledge. Each partner is supposed to keep lineage information 

on their datasets. Design specifications are there for colour and symbol. Data on 

which the municipality have proprietary rights are openly shared.7 

2.1.28 GIS Governance US Model: Standards have to be implemented to facilitate 

interoperability. Initially GIS in US was used by department of agriculture, 

transportation and emergency management agencies. US Geological survey is 

bringing the national map, geospatial one stop and the federal geographic 

committee into a single office. Establishment of a state wide geospatial database 

clearinghouse has to be there which would provide for the sharing of common 

geospatial data among state agencies and local government.  There need to be 

collaborative mapping partnership between local, state and federal agencies.  US 

has created geo-spatial community of practise in order to consolidate its 

coordination with state agencies and external agencies/ entities. Priority of 

geospatial community were health and human services, public safety via GPS 

tracking of prisoners and vehicles, general government operations, land record 

and land management practices. There was a great discussion about the 

composition and role of GIS council and it was decided that its representation 

would be shared between state, county, municipal governments in proportion to 

their annual investments. Its role would be to establish policies and budgets to 

implement the strategic plan and common vision. GTO coordinates and oversees 

GIS activities for all the executive agencies including geospatial strategic planning, 

software and hardware procurements, data and standard development, 

application and training. It provides guidance, leadership and coordination to 

improve use, development and access to spatial information. One of the major 

challenges to GIS is duplication of data because of lack of coordination at the state 

level and to solve this issue GTO is engaged in the development of Geospatial 

Enterprise architecture. 8 

 

 

 

 

 

 

                                                           
7
Municipality of Brighton Council Meeting, October 17, 2011 from 

http://brighton.ca/photos/custom/October%20GIS.pdf 
8
GIT Governance: State models and best practices from 

https://www.fgdc.gov/grants/2006CAP/relateddocs/PA_Profile.pdf 
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2.2  Field Visits 

Field visits were conducted to HARSAC (Haryana Satellite Application Centre), 

Hisar and Madhya Pradesh Forest Department, IT Cell, Bhopal. 

Date: June 4 and 5, 2014 

Duration of visit: 1.5 days 

Place: HARSAC(Haryana Space Application Centre), Hisar 

Discussions: 

 Discussed about NLRMP (National Land Record Modernization Program), 

how the land records were handled by the patwaris of the village and about 

the earlier system of land divisions. Now with the help of GIS technology 

land records have to be online.  

 Demarcation of eco-sensitive zones around wild life sanctuary and national 

park of Haryana. This is done by marking lines at certain distance from 

sanctuaries and national parks on GIS maps and using them for removing 

habitats and banning other activities in that region  

 Space Based Information Support - Digitized Planning: Data available is 

digitized and geo-referencing done with the satellite images.  

 If more than 50% is land use then the government authorizes those 

colonies. For this purpose GIS can be used for getting better results.  

 Discussed how different geological features could be easily identified with 

the help of GIS data and how surveys could be improved using GIS 

technology instead of just hit and trial method.  

 Discussed about Geo-morphological and lineament mapping  

 Discussed about groundwater prospect maps  

 Large scale monitoring and repetitive coverage of agricultural lands using 

GIS with permanent records  

 Agricultural drought monitoring and forecasting agricultural production  

 Release of green house gas known as methane from paddy fields because of 

anaerobic decomposition inside water.  

 Mining and desert expansion analysis using GIS  

 Checking plantation by repetitive monitoring and planning to control forest 

fires.  

 Analyzing drying of Badkhal lake in Faridabad and how it could be brought 

back to its earlier condition.  

 

Date: June 9, 10 and 11, 2014 
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Place: Madhya Pradesh Forest Department, IT Cell 

Duration: 3 days 

Discussions: 

 Work Plans – CCF make work plans of about 10 years taking into 

account the age of trees, species, need for deforestation, afforestation 

etc. 

 Forest area is divided into many subparts  

Circles -> Division -> Range -> Beat -> Compartment 

 Geo-referencing is done where raster image of forest is superimposed 

on the image by the Survey of India image. For this initially the latitudes 

and longitudes of the corner of the image are superimposed, but since 

the hard copy undergo scanning, photocopy etc. so distortions will be 

there. After imposing the corners the interior features of the image are 

superimposed and rectification is done. 

 PDA (Personal Digital Assistant) is used by MPFD for data collection and 

updation. Certain concerned people in every area are provided with 

PDAs. They have their personal login ID and password for this purpose 

and information only of that particular area only.  They take their PDAs 

to the fields and capture features (polygons, points, lines etc.), they even 

sometimes takes pictures of that place, these pictures are connected 

with the GPS and so they cannot take pictures of some other place and 

use them. They take information from the MIS in their PDA and then go 

to the field and capture the feature and then come back and see whether 

proper information is collected or not and if they are satisfied then the 

can upload the data on the database using the internet connection 

provided. 

 Forest fire alert messaging system – A satellite captures information of 

fire locations (it passes above any area 2 times a day). Processing is 

done to locate the fire location on maps. Messages are sent to the 

concerned officers if any fire is detected. These messages could be 

instant or late depending on the time when satellites capture that 

particular information. Sometimes misleading information like of even 

small fire beyond the forest boundaries are also there. A person goes to 

the fire location and note the details about the size covered, intensity, 

and loss occurred, whether it was natural/ intentional and then these 

data are stored and database is created. This database could be used for 

the future planning to take measures to avoid fire, to give 

compensations to the loss occurred. 

 Plantation monitoring schemes – After any plantation program 

information about number of plants, the area in which plantation is 
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done, sanctioned cost, actual expenditure etc.  is known. Information is 

captured by PDAs and database is updated. After certain time duration 

some people assigned the work of surveying related to the plantation by 

certain means count the number of plants of particular species and then 

database is updated an monitoring is done. 

 Tracking of forest asset is also done by the forest people using PDAs and 

it is used for forest assets management and also for calculating number 

of wild animals like tigers, black deers etc. In this some people are 

assigned a particular area and they have to go to that area everyday and 

collect information about different things like animal sited, water bodies 

for animals, fire etc. 

 Integrated work monitoring, forest land management system, mines 

monitoring system etc. are also there. 

2.3  Meetings and Interviews 

Date Name Designation Institution Discussion Topic 

4 June, 

2014 

Dr. Manoj 

Yadav 

Assistant 

Scientist 

(Agriculture) 

HARSAC GIS interventions in 

agriculture and 

projects related to it. 

4 June, 

2014 

Dr. Anup 

Kumar 

Assistant 

Scientist 

(Geology/ 

Geophysics) 

HARSAC Application of GIS in 

geology and its use for 

water conservation, 

mineral exploration 

etc. 

5 June, 

2014 

Dr. K.E. 

Mothi 

Kumar 

Assistant 

Scientist 

(Forestry/ 

Ecology) 

HARSAC Projects related to 

desertification, mining 

and forestry. 
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6 June 

2014 

Mr. Ajay 

Kumar 

Pathak 

Technical 

Director 

NIC Scope of GIS in 

different sectors and 

work of NIC. 
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3. Government Efforts 

3.1 The Planning Commission, Government of India in 2011, has given the idea of 

National GIS. It has also established an Interim Core Group (ICG) to prepare a 

blueprint for the development of National GIS. 

The idea was given by planning commission because of its various needs. Planning 

commission needs a lot of information for the purpose of planning different 

policies and programmes. There is a need to integrate different types of 

information so that they could be effectively utilised for various applications and 

planning processes. National GIS has the capability to become a fundamental 

component in India’s developmental infrastructure and planning process, various 

aspects of national economics, governance process, developmental process, etc. 

could be observed together and also at the same time it will bring value to 

enterprise commerce and citizen services truly making it a national system. 

The Interim Core Group (ICG) has presently initiated the work for preparing a 

vision document for the national GIS. A draft version has been prepared by ICG and 

it is being used for a wide level of consultation. 

 3.2 GIS related policies by the government of India: 

3.2.1 National map policy 2005: Survey of India (SOI) is given the task of producing, 

maintaining and dissemination topographic map database of the whole country. 

SOI is mandated to act as a leader in liberalising the access of spatial data to the 

user community. The objectives of national map policy is to maintain and provide 

the National Topographic Database of the SOI complying with national standards 

and also to promote the use of geospatial data by all sections of the society and 

establish a knowledge based society. According to it unauthorised copying and 

distribution of SOI data is strictly prohibited by law. 

To ensure national security issues it is decided to have two series of maps – 

(a) Defence Series Maps: These will be according to defence and national 

security requirements. Guidelines for their use will be given by Ministry of 

Defence. These will be topographical maps on various scales as per 

requirements. 

(b) Open Series Maps: These are meant for supporting developmental activities 

in the country. These maps will become unrestricted after getting clearance 

from the Ministry of Defence. The SOI will provide detailed guidelines 

regarding access and use of these maps. 

SOI will continue develop, create and maintain the National Topographic Database 

in analogue and digital forms consisting of the data sets, National Spatial Reference 

frame, National Digital Elevation Model, National Topographical template, 
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administrative boundaries and toponomy (places names). This National 

Topographic Database is used by both Defence Series Maps and Open Series Maps.9 

3.2.2 Remote Sensing Data Policy, 2001/2011: The ministry of earth sciences 

and the ministry of science and technology are the two key departments involved 

in making the policies related to remote sensing. Some other departments are also 

involved in making remote sensing policies. The government of India made a 

policy related to remote sensing known as Remote Sensing Data Policy, 2001. This 

policy was slightly modified in 2011.  

This policy was made to decide about the distribution of data acquired from Indian 

satellites. It guided the government and the data providers regarding the 

distribution of the Indian satellites data keeping in view national security, 

developmental issues and societal needs. But since 2001 there has been 

commercialization of data from Indian satellites and government has not yet made 

any laws to regulate this commercialization. The vision of the founding father of 

India’s space program, Mr. Vikram Sarabhai was to make the country self- reliant 

in space activities and not on commercialization. This concept of self-reliance has 

to be used by the government and the policy makers while making the policies. The 

India’s space industry along with the remote sensing industry is under the 

government monopoly so government of India is required to make the policies 

keeping societal development as the priority.  

According to Remote Sensing Data Policy, 2011 Department of Space will be the 

nodal agency to look into all the actions related to this policy. The government of 

India through its nodal agency will be the owner of all the data received from 

Indian Remote Sensing Satellite (IRS). All the users will only be provided the 

licence to use the data and add value to it. Government has the right to impose 

control over the use of data received from Indian satellites on the matter on 

national security, international obligations, or because of the foreign policies of the 

government. For the data up to 1m resolution the distribution is on the basis of 

demands but for the data of resolution better than 1m prior permission is to be 

taken from concerned agencies of the government because of national security 

issues. 

There is some violation of this policy and no effective implementation of it. Since it 

is a policy and not law so it cannot be adjudicated in any court.10 

3.2.3 Civil Aviation Requirement 2010: Since India signed Chicago Convention it 

permitted non scheduled foreign registered flights into its territory and these 

flights require clearance for aerial photography, geophysical surveys, cloud 

seeding, etc.  A single window clearance for all aerial survey tasks is promoted in 

this Civil Aviation Requirement. However Civil Aviation Requirements are just the 

                                                           
9
 National Map Policy (2005) from http://www.dst.gov.in/scientific_services/nationalmappolicy.pdf 

http://www.surveyofindia.gov.in/tenders/nationalmappolicy/nationalmappolicy.pdf 
10

 RSDP (2011). Remote Sensing Data Policy, 2011 from http://www.isro.org/news/pdf/RSDP-2011.pdf 
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operational guidelines for getting permissions for aerial surveys but it does not 

show the roadmap for the growth of aerial surveys.11 

3.2.4 The Delhi Geographical Spatial Data Infrastructure (Management, 

Control, Administration, Security and Safety), Act, 2010: Present scenario is 

that there is lack of authentic basic spatial data for the country and no scientific 

urban planning. Recently Delhi Government had signed an MoU with the Survey of 

India to create Delhi State Spatial Data Infrastructure. Using this data the 

unauthorised colonies could be identified and also the properties which are 

evading taxes could be tracked. This is a new kind of project started for the first 

time in India and it will definitely bring a shift in urban planning. One of the issues 

with Delhi is that there are so many governments in Delhi like Central government, 

State government, Delhi Development Authority, Metro, MCD/NDMC/Cantt Board 

and also Supreme Court and High Court. There is no clear cut division amongst the 

authorities and lack of coordination between departments regarding data sharing 

and other issues; it makes the decision making process much more complicated.  

The Delhi Geographical Spatial Data Infrastructure (Management, Control, 

Administration, Security and Safety), Act, 2010 has mandated sharing, access and 

utilisation of Delhi geo-spatial data. A legal entity is to be set up under Section 25 

of the Indian Companies Act. Establishment of Regulatory Authority and 

appointment of Appellate Authority has to be done. However there are certain 

problems regarding implementing this act, since it took a lot of time to complete 

the project so the GI data are of the year 2005 and  it will take a lot of time and 

efforts to update the existing data.12 

3.2.5 National Data Sharing and Accessibility Policy - 2012: The key idea 

behind this is that the full potential of data collected through public investments 

could be realized only when it is made publicly available and maintained over time. 

According to the Right to Information Act 2005 every public authority should take 

steps to provide maximum possible suo motu information to the public through 

various communication means including internet at regular interval of time, so 

that public rarely resort to this act. 

A large amount of non-sensitive data in the country generated by the public funds 

is not available to the public; these data could be used for scientific, developmental 

and economic purposes. The National Data Sharing and Accessibility Policy is 

designed so that the sharable non-sensitive data of Government of India in either 

analogue or digital form could be used for national planning and developmental 

purposes. This policy would avoid duplication of data as by sharing data two or 

more agencies will not be involved in collecting the same data which results in 
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 CAR (2010). Civil Aviation Requirements, 2010 for flight clearances for undertaking Aerial 
Photography, Geophysical Surveys, Cloud Seeding etc from http://dgca.nic.in/cars/d3f-f1.pdf 
12

 The Delhi Geographical Spatial data infrastructure act 2011 
https://nsdiindia.gov.in/nsdi/nsdiportal/nsdi10/presentations/dssdi.pdf  
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time and cost savings. By using common standards for data collection the 

integration of various data collected by different departments/ organisations 

becomes feasible. The Department of Science and Technology is doing the task of 

coordinating and monitoring the policies by coordinating with central ministries 

and Department of Information Technology.13 

3.3 Government agencies/institutes working for GIS: 

3.3.1 Survey of India (SOI): This organization is responsible for surveying and 

mapping the whole country under the department of science and technology. It 

was set up by East India Company in 1767 to map the country as there were no 

maps or geographic information of the country at that time. In 1950 there were 

only 5 directorates to look into the mapping needs of defence sector in north-east 

and north-west regions but now it has grown to 22 directorates to prepare the 

maps for almost the entire country to provide required information for 

developmental needs of the country. The department has also created three digital 

data centre to develop Digital Topographical Database for the country which could 

be used for planning and creation of geographical information system. 

3.3.2 Indian Space Research Organisation (ISRO): The objective of ISRO is to 

develop space technology and its applications for various national projects. It has 

successfully operationalised two major satellite systems namely Indian National 

Satellite (INSAT) for communication services and Indian Remote Sensing (IRS) 

satellites for management of natural resources; also, Polar Satellite Launch Vehicle 

(PSLV) for launching IRS type of satellite and Geostationary Satellite Launch 

Vehicle (GSLV) for launching INSAT type of satellite. The space commission makes 

the policies related to space programs and oversees their implementation for 

promoting development of space science and technology for the socio-economic 

benefit of the country. 

3.3.3 National Remote Sensing Centre (NRSC): National Remote Sensing Agency 

was established in 1974 by the Department of Science and Technology based on an 

approval by Union Cabinet. The objective of setting up this organisation was to 

facilitate the remote sensing activities in the country. Initially the work was of 

aerial surveys then it took the work of Ministry of Defence. In 1980 NRSA was 

transferred from the Department of Science and Technology to the newly created 

Department of Space as an autonomous centre. On September, 2008 NRSA was 

converted from an autonomous organisation to a fully government organisation 

under ISRO and was renamed as National Remote Sensing Centre (NRSC). 

3.3.4 Ministry of Urban Development (MoUD): Ministry of Urban Development 

has initiated a national mission known as (National Urban Information System) in 
                                                           
13

 NDSAP (2012). National Data Sharing and Accessibility Policy, 2012 from 
http://www.dst.gov.in/nsdi_gazette.pdf 
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2006. It was to create urban geospatial database on thematic content using GPR, 

satellite imageries and aerial techniques. 

3.3.5 Indian Institute of Remote Sensing (IIRS), Dehradun: IT is located in 

Dehradun., Uttarakhand and offers a wide range of courses in remote sensing, GPS 

and GIS. Its main focus is education and training in the field of geoinformatics.  

3.3.6 Census of India (CoI): Census of India is under the ministry of home affairs. 

It is one of the largest producers of maps in India. It has nearly 130 years of map 

publications. Since 1872 preparation of administrative maps has been a part of 

Census of India. The organization prepares maps at all levels i.e. state and union 

territories, districts, sub-districts, villages, towns, wards and blocks. These maps 

help to clearly demarcate the boundaries of the country as well as the sub-division 

boundaries. Two types of maps are prepared by the organization, maps for use in 

census and maps for use in data dissemination. Before census taking the 

jurisdictional boundaries are frozen. Various levels of territorial boundaries for 

which census is to be taken are clearly demarcated and maps are secured. Census 

of India is also publishing administrative atlases and census atlases.  

3.3.7 Forest Survey of India (FSI): Forest survey of India is an organisation under 

Ministry of Environment & Forest, Government of India. Its work is to conduct 

surveys and assessment of forest resources in the country. In 1965 it was started 

as Pre- Investment Survey of Forest Resources. Because of the changing needs it 

was reorganised as Forest Survey of India in 1981. 

National Forest type mapping project is going on under FSI. It is a three year 

project approved by the Government of India under NRRMS involving two stage 

methodology proposes of India’s forest. The first stage is preparing forest type 

reference maps using pre-existing information. The second stage involves ground 

verification, validation and preparation of final maps.   

Another project is about monitoring of area coverage and survival percentage in 

Forest Development Agencies (FDAs). During the 10th plan Ministry of 

Environment & Forest has launched National Afforestation Program through the 

decentralized mechanism of Joint Forest Management Committees and Forest 

Development Agencies. FSI is given the task of monitoring area coverage, national 

level survival percentage of plantation and assess growth parameters of trees 

planted. 

3.3.8 Central Ground Water Board (CGWB): CGWB is a subordinate office of 

Ministry of Water Resources, Government of India. It is entrusted with the work of 

providing scientific inputs for monitoring, exploration, management, 

augmentation, assessment and regulation of water resources of the country. 

Geophysical studies, remote sensing, GIS studies and ground water modelling is 

taken up in CGWB. 
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3.3.9 Ministry of Agriculture: National Crop Forecast Centre (NCFC) is 

established under Department of Agriculture and Cooperation, Ministry of 

Agriculture, Government of India. 

 A project FASAL (Forecasting Agriculture using Space, Agro-meteorology and 

Land based Observations) is started by NCFC to provide pre-harvest production 

forecast of crops at National/State/District level. Crop yield is estimated using agro 

meteorological/ spectral yield models and crop growth simulation models.   

NADAMS (National Agriculture Drought Assessment and Monitoring Systems) is a 

project developed by NRSC, it provides near real-time information on prevalence, 

severity and persistence of agricultural drought at state/district/sub-district level. 

The remote sensing data of NOAA AVHRR (for district level, MODIS and 

Resourcesat-2 Advanced Wide Field Sensor, AWiFS (for sub-district level) along 

with IMD rainfall data was used for drought assessment. Various spectral indices 

like Shortwave Angle Slope Index, Normalized Difference Vegetation Index (NDVI) 

and Normalized Difference Water Index (NDWI) were computed and integrated 

with soil water index and district level rainfall to access the drought condition. 

3.3.10 India Meteorological Department (IMD): IMD is under Ministry of Earth 

Sciences, Government of India. IMD was established by the government of India 

after a disastrous tropical cyclone in Calcutta in 1864 followed by failure of 

monsoons in 1866 and 1871. IMD was established in 1875 bringing all the 

meteorological works in India under central authority. Headquarter of IMD is now 

in New Delhi. A lot of projects in IMD are using satellite imageries.   

3.3.11 National Bureau of Soil Survey and Land Use Planning (NBSSLUP): In 

1956 government of India launched All India Soil Survey Scheme. It expanded and 

then broke up in two wings one under Indian Council of Agricultural Research 

(ICAR). It was later reconstituted through a Presidential notification in 1973. The 

directorate was given the status of a bureau in 1976 and was named as National 

Bureau of Soil Survey and Land Use Planning with headquarter at Nagpur, 

Maharastra. It is one of the fourteen institutes of ICAR for Natural Resource 

Management. It is entrusted to conduct RD&T activities mainly in land use 

planning, land evaluation, soil survey and remote sensing applications. Some of the 

GIS and remote sensing projects going on in NBSSLUP are-  

 Detailed soil mapping in basaltic terrain for land resources management 

using Cartosat-1 data. 

 Development of Indian soil information system – A Geoportal 

 Development of district soil information system on 1:50,000 scale for about 

50 districts. 

 Integrated use of remote sensing and field data for assessing soil quality 

parameters of Parseoni watershed, Nagpur district. 
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 Assessment and mapping of spatial variability of soil properties in basaltic 

terrain for precision agriculture using VNIR spectroscopy and geo-

statistical techniques. 

 Area prioritization for land use planning in some selected blocks of 

Bankura, Puruliya, and West Medinipur districts – a remote sensing and GIS 

approach. 

 Digital terrain modelling for object based automatic delineation and 

classification of landforms in Katol district Nagpur district.14 

3.3.12 National Resources Data Management System (NRDMS): National 

Resources Data Management System (NRDMS) was started by the Department of 

Science and Technology in1982 as a multidisciplinary R&D program. During its 

inception the goal of NDRMS program was to provide S&T inputs to operationalise 

the concept of decentralised planning of the country. Data collected and collated 

from various sources like satellites imageries, topo-sheets, census report, aerial 

survey, data from district line departments were converted into computer 

compatible formats in a common database. Those data were processed to generate 

various outputs like charts, diagrams, thematic maps, statistical table, etc. and 

were considered to support decision making. NRDMS has prepared thematic maps 

in 1:250,000 and 1:50,000 have layers of  topography, geology, soil, road and 

settlement, drainage, water bodies, wasteland, forest and wild life, administrative 

boundary, etc. 

3.3.13 Geological Survey of India (GSI): Geological Survey of India is an 

organisation under Ministry of Mines, Government of India. It is using GIS 

technology for many of its projects. It has prepared 1:50k maps depicting the 

mineral resources, geology and natural hazard zones of the country. It has also 

made coal map, marine map, geomorphological map, seismotectonic atlas of India, 

etc. 
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4. Results and Discussions 
 

OPPORTUNITIES: 

 Value of data can be increased if the data created is shared and used several 

times. 

 Increased demand for various services and data products could lead to GIS 

growth. 

 GIS, GPS, satellites, broadband internet, mobile communication and other 

technologies should to be converged to offer value added products and 

services to the citizens.  

 Availability of basic infrastructure for GIS at the lower levels. 

THREATS: 

 Duplication of data is there as multiple agencies are creating the same data 

which results in improper use of financial resources. 

 No proper copyright policies regarding spatial data. 

 Lack of awareness about GIS amongst the population of the country. 

 In some parts of the country there is unreliable power supply which is 

hindering access to digital data. 

 Values and socio-culture factors are affecting the decision making in India 

and thus hindering the use of spatial data.  

 Lack of data sharing culture in India. 

STRENGTHS: 

 India has a large base of skilled manpower which could be used by various 

GIS organisations in the country. 

 Survey departments in India are very experienced, for example SOI is about 

250 years old. 

 Rich base of spatial data is present in India with many reputed 

organisations. 

 

WEAKNESS: 

 Lack of digital data, most of the data is in the hardcopy form. 

 Data contents of GIS are sometimes insufficient to meet the user 

requirement.  

 Market orientation for GI products and services are less in India. 
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5. Recommendations, their Scope and Strategy for Implementation 

 
 GIS in India should be made decision centric and not technology centric. 

 Programs for geomatics training in secondary schools and colleges to create 

a new generation of spatially literate children. 

 There is a need for a proper kind of policy to facilitate better interactions 

between various components of GIS such as technology component, data 

component, institutional component, stake holders and socio-technical 

networks. 

 User friendly GIS applications should be developed so that it could be easily 

accessed and used for planning and decision making. 

 There should be no restriction on the use of spatial data. The GIS data/ 

information and applications should be easily available to the people. 

 There is a problem of compartmentalization of activities. Even different 

government departments do not speak to each other, there is an attitude 

problem. So coordination has to be developed between various 

departments through some kind of incentives or policies. 

 The planning and management in the country should be done on the basis 

of explicit data and legitimate means and not on the basis of values and 

norms. 

 The approach towards data sharing should be changed. If every 

organisation will spend money to buy the same satellite/ GIS data which 

could be easily shared amongst them then it will have serious impact on the 

economy of the country. There should be awareness that data sharing is for 

the larger interest of society and national development. Sharing data do not 

lead to loosing something but in fact we can get the data of some other 

organisations as well. 

 Private investments in GIS sector have to be encouraged. There should be 
Public Private Partnership in this sector. 

 Proper data sharing policies, copyright policies and data dissemination 
policies are needed. 

 There is no single agency responsible for the GIS in the country. Thus Indian 

National GIS Organization (INGO) has to be established as proposed by the 

Planning Commission Report, 2011, and enabled for success of National GIS. 

 INGO should have representatives from centre, state and municipalities in 

proportion of their investments in GIS. 

 There should be some common standards for GIS applications in the whole 

country so that different works could be integrated for various purposes if 

required. 

 Steps should be taken to duplicate the projects which are successful for the 

whole country. 
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6. Suggestions for future work 

 Study other GIS policies of the government in detail and their 

implementation. 

 To find out the ways to improve the GIS applications and also suggest 

measures for increasing the use of GIS in various government sectors. 

 Detailed study of GIS applications in various sectors other than forestry. 

 Analyse the private sector investment in GIS and suggesting measures to 

improve it. 

 Detail analysis of GIS models in some other developed countries and then 

suggesting ways to improve the Indian model. 
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7. Conclusion  

There is a shift in the approach for data and information management for value 

added services after the convergence of information technology with the 

communication technology. GIS is emerging out as a powerful tool and has the 

potential to organise the complex tabular data in spatial form. Now the emphasis is 

on developing a digital spatial database using the data sets obtained from aircrafts, 

digitisation of maps, satellites, etc. Ones imagination is the only limitation to the 

power and potential of GIS. In the recent years GIS has helped in effective data 

handling and in analysing and transferring GIS data around the world. The IT task 

force for India through its policy framework has emphasised on data sharing and 

availability of spatial data to GIS user community and industry and helps in 

liberalising this sector. Now it is even possible to have Spatial Decision Support 

Information System Networks. GIS plays a very important role in increasing 

efficiency, accountability and transparency leading to good governance. 

GIS today is used in various sectors like forestry, urban planning, land use 

planning, disaster management, monitoring resources, emergency planning. India 

is doing well is GIS and is at par with the other developed countries, but still there 

is scope of improvement. Also there is a problem of accessibility issues of GIS data 

to common people, all data is not available to the people because of certain 

security issues. 
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9. Appendix A 

 

According to Punjab High Court orders extensive mining was banned in forest 

areas. Even after this order illegal mining is carried out in various forest areas 

causing a lot of harm and imbalance in forest ecosystem. An exercise was done by 

the intern on ArcGIS to find out the area under illegal mining in Faridabad district 

on the sample data of July 2009. The result shows that the area affected by illegal 

mining is about 283168.29 square metres. Below is the image of the sample data 

used for the calculations 
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“The highest measure of democracy is neither the 

‘extent of freedom’ nor the ‘extent of equality’ but 

rather the highest measure of participation.” 

- A.D. Benoist 
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