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India’s journey of planned development in post-independence era started in 19511 and 
key to national prosperity was identified in effective combination of three factors, 
technology, raw materials and capital 2. The initial approach of planning based on macro 
level assessment of resources did not yield the desired results. Thus, conceptual changes 
in the practice of planning was brought in, around late 70s, by adopting the decentralised 
or local level planning to ensure that the development is sustainable, area-specific and 
take into account the felt needs of the local people 3. At the core of this concept lies an 
integrated approach to planning.  This requires a detailed knowledge of the interrelations 
and interdependencies between various sectors to resolve often-conflicting demands.  
This leads to a requirement for appropriate data management and analyzing tools and 
techniques and a large matrix of sectoral data, in digital format, on natural resources, 
demography, socio-economy etc. and integrating them to generate appropriate 
information/applications required for plan preparation 4. 

 
India has a long tradition of systematic collection of spatial and non-spatial data at 
National level by many National Mapping Organisations (NMOs), which are quite old. 
There is a strong tradition of non-spatial data collection at the local level (district) by 
different departments. The development of database technologies, entry of computers in 
India in the late 70’s and first Indian Remote sensing Experiment in 1977, triggered the 
possibility of introduction and integration of geo spatial information in the planning. 

 
Governmental Initiatives 
 

Considering the emphasis on technological self-reliance and development and 
adaptation of suitable technologies for local needs to make an impact on the lives of 
ordinary citizens 5, the Government of India initiated a number of technology-based 
programmes to support the Local level planning in1980s viz. Natural Resources Data 
Management System (NRDMS) of the Department of Science & Technology, National 
Natural Resources Management System (NNRMS) of the Department of Space (DOS) 
and Geographical Information System (GISNIC) and District Information System 
(DISNIC) of the National Informatics Center (Ministry of Communication and 
Information Technology). These investments came after almost a decade of 
experimentation with computer-based information systems, which had been initiated 
because the earlier manual systems of development planning and monitoring were 
considered inadequate and not able to provide support for a locally relevant, integrated 
approach to development planning 6. As a result of these programmes, since early 90’s 
there has been considerable awareness among local administrators about Geo-ICTs 
(Geographical Information and Communication Technologies) 7.  Also, the efforts of 
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individual ministries are getting consolidated through the establishment of National 
Spatial Data Infrastructure (2001). At the policy level Science & Technology Policy 
(2003) 8 and Information Technology Policy (1999) 9 of the Federal Government have 
emphasized on utilization of Information and Communication Technology (ICT) for 
welfare of masses. Vision 2020 conceived by the Indian Planning Commission (2003) 10 
has emphasized on India evolving into an information society and knowledge economy 
built on the edifice of   ICT.     

 
Natural Resources Data Management System (NRDMS)- The Programme 
 

NRDMS programme of the Department of Science and Technology was launched in 
1982 with the vision of enabling people, communities and Institutions of self-governance, 
with Spatial Data Technologies, for informed participation in Decision-making for 
Integrated Development of local areas. Over years, NRDMS programme has developed a 
GIS-based methodology for local level planning as shown in the Fig.1. 
 
Fig. 1. NRDMS Methodology 
 

 
Target users for NRDMS are communities, line department officials and 

representatives of local governance institutions. “Need Assessment” is the first activity 
under NRDMS, which is a systematic study of how the users plan and implement various 
developmental schemes and how the modern tools like GIS and Remote Sensing could be 
used to generate information required for the same. Under NRDMS a methodology has 
been developed for information need assessment.  

As a first step in this endeavor, a multi-pronged strategy is being adopted to identify 
the data needs for performing GIS analysis. The approach is (i) Study and survey of all 



the reports, manuals and guidelines on all the government schemes and programmes in 
operation at multi-level below district, (ii) interaction through workshops with selected 
line department officials and stakeholders at multi-level to assess their information needs 
in implementing the schemes (iii) analyse and capture the needs of the sectoral decision 
support systems to be developed. Based on this exercise, a list of the probable 
applications in different sectors and Master Data List are being prepared indicating the 
nature of the data, its scale / resolution / frequency of collection. A survey are then be 
undertaken to assess the availability of the data with various national level survey 
agencies like Survey of India, National Atlas & Thematic Mapping Organisation, India 
Meteorological Department, Census of India , local scientific institutions and line 
departments. The data sets that are still be needed but not being generated by any survey 
agency nor line departments are identified as the Data Gaps. The available data are then  
to be collected and converted to digital mode. 

 
The next step is development of an integrated database as per the database principles 

for easy and efficient storage, management and retrieval of data for relevant information 
generation. For this purpose, integrated database design has been developed under 
NRDMS, which takes care of the relationship between natural resources and 
administrative features. 

 
Development of integrated database is a pre-requisite for developing different information 
products like: a) Resource profiles, b) Query-based information, c) Static outputs based on 
Spatial Decision Support System (SDSS) and d) Dynamic outputs based on SDSS. Structured  
organisation of the relevant datasets on an inventory is an essential pre-requisite to the 
preparation of the  resource profile. Information can also be generated by overlaying and 
querying on different layers in the resource profile.  User-friendly interfaces have been 
developed in local languages to deliver the scientific results to user understandable forms. 
 
Applications of NRDMS Methodology for local level planning- A case Study of Bankura 
 
The NRDMS programme is being implemented through pilot level District GIS database 
centers .The database in a typical NRDMS GIS database center contains data on districts 
natural resources, demography, socio-economy, agro-climate, infrastructure etc. some of 
which are spatial data and the others are attributes. The information generated out of the 
NRDMS centers help the various department in districts in planning, monitoring & continuous 
evaluation of various developmental programmes. 
 
NRDMS pilot center was established in 1990 at Bankura , a district on the south-west 
part of the state of West Bengal in India, situated between 22° 38’ and 23° 38’ north 
latitude and between 86° 36’ and 87° 46’ east longitude. This is a semi-arid part of the 
state, linking the plains of Bengal on the east and Chotta Nagpur plateau on the west. The 
NRDMS center was started with a project support from the Department of Science and 
Technology, Government of India to a NGO, Center for Applied System Analysis and 
Development (CASADThe NRDMS center that time was interacting mainly with the 
District Planning Office, a local arm of Department of Development and Planning of the 
state Government. In 1994, the Government of West Bengal provided 25% support for 



running the center, which expands the utilization of the NRDMS center to the office of 
District Magistrate and another 6 line departments. In 1995, Bankura was selected as one 
of the pilot districts for  a project on "GIS-based technologies for local-level development 
planning"  with $1.26 million support from  the UNDP and a counterpart support of  Rs. 
54 million from the Government of India . The project which was implemented during 
1996-2001 strengthened the technological and institutional capacities of local level 
developmental planning in the district by demonstrating and training in the spatial 
management tools in the sectors of water resources management, land use planning, 
energy management and infrastructure development. This motivated the State 
government to increase their share to 50% in 1996 for operating the NRDMS database 
center in Bankura. The UNDP supported project created awareness among all the district 
departments numbering around 25 to attract towards NRDMS center in utilizing the 
multi-sectoral, multi-institutional spatial and non-spatial data, a glimpse of which and 
their sources is being given in the Table 1. 
 
 
Table 1.  A glimpse of the data and their sources in NRDMS Bankura center. 

 
Description Spatial Non-Spatial Source 
Topography Contours Height of Countours Survey of India 

Toposheet 
Geology Geological Map Polygon referring to 

rocks 
Mines and 
Minerals Deptt. 

Physiography 1. Dissected Plateau 
2. Flood Plain 
3. Lower Alluvial Plain 
4. Residual Hillocks &  
    Mounts 
5. Settlement 
6. Upper undulating   
    Alluvial Plain 

 National Buraeu of 
Soil Survey and 
Land use Planning, 
Nagpur 

Mineral 
Resources 

Mineral Map Names of minerals 
found its location and 
amount of deposit 

Directorate of 
Mines and 
Minerals, Govt. 
W.B. Bankura  

Waste Land 1. Upland with Scrub 
2. Upland without scrub 
3. Eroded Land  
4. Sand 

 IRS-1C/1D 
Satellite Image  

Soils Soil Series Association Soil Series – Physical 
Chemical Properties 

National Bureau of 
Soil Survey and 
Land use Planning, 
Nagpur 

Micro 
watershed 

Mini Watershed Watershed Data IIT, Delhi 

Landuse 1. Double Crop    
    (Paddy+Paddy) 
2. Double Crop  
    (Paddy + Potato) 
3. Kharif crop 
4. River Grass 
5. Settlement 

 IRS-1C/1D 
Satellite Image  



6. Bushes / Village 
Orchard  

Forest 1. Dense Forest 
2. Degraded Forest 
3. Open Forest 

Name of division, 
range, beat, block etc., 
age group wise 
distribution sal & 
Coppice tree upto 10 
years high-forest etc. 

IRS-1C/1D 
Satellite Image  

Ground Water Hydrology map with water 
table 

Details of depth of 
water 

SWID 

Surface water 
(Drainage) 

Surface water boundary, 
Canal 

Name of surface water 
boundary 

SWID 

Surface water 
bodies 

Location of bodies Location code of water 
bodies, seasonal uses of 
water  

SWID 

Administrative Mouza boundaries, 
Settlement, Road & Rail 

Name of Mouzas & 
Gram Panchayats,  
Census data-2001 

Census 

 
 
Beyond 2001, the constant interaction of the NRDMS center with the line departments, their 
training and the support from federal and state governments have resulted into capacity 
building among the district level officials in various sectors of  development viz. health, 
education , infrastructure, agriculture, land and water management ,  social service and in the  
institutions of local government. This has resulted not only in the improvement of the 
organizational performance, thereby strengthening the local level governance, but also 
enabled these organizations in better addressing the issues of Millennium development goals. 
Outcome of such capacity could be measured by the contribution of the NRDMS center to the 
preparation of the district plan documents depicted in Table 2.  
 
Table 2. District Plans documents prepared in contribution with Bankura NRDMS  
 
District Human Development report 
 
Rashtriya Sam Vikash Yojana (RSVY) 
 
Optimal identification of location for setting up of new anganwadi centres 
 
Provision for Urban Amenities in Rural Areas (pura) 
 
Special package for income generation activities for some backward areas of Ranibandh  
block 
 
Tribal Sub Plan (TSP) 
 
Special Component Programme (SCP) 
 
 
 



Local capacity for spatial planning in the district of Bankura could be best depicted by the 
following examples in different areas of development. 
 
Sector: Health 
 
Decision to be supported: To achieve more effective health care services & its delivery in an 
equitable manner.  To reduce discrimination of the area of some health sub-centres in respect 
of its accessibility in Anchuri Block Primary Health Center (B.P.H.C) under Bankura-I block. 
 
While making decision for allocation of a new BPHC , the following criteria are used : 
 
1. No people should travel more than 2 kms  from their village. 
 
2. New sub centre should serve at least population of 10000. 
 
3. If the population is less than 10000, then new sub center can be opened if population is 
greater than 7000 and percentage of SC & ST is  greater than 50 
 

4. Connectivity of the location should be maximum .  

5. Command area of sub centre is lying within gram panchayat boundary.       
 
In order to identify the command areas of each BPHC, the NRDMS center in association with 
the health officials of the block  Anchuri used the above criteria for identifying the command 
area of the BPHC by neighborhood analysis (Fig.2)     
                                                                                                                                                                   

Fig. 2.  SUB CENTRES COMMAND AREA OF ANCHURI B.P.H.C. (1.6 K.M. 
RADIAL DISTANCE) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



While analyzing the command areas, it was noted that there was some 
discrimination in the command area of some Sub-centers in respect of its 
accessibility, optimum utilization of health care services e.g., the parcel 
Dadhimukha was in the commanding area of Helna Susunia Sub-centre but the 
Service centre was inaccessible in comparison with the Sub-Centre  Damodarpur 
which is nearer and more accessible (Fig.3) 
 
Fig.3.SUB CENTRES COMMAND AREA OF PARCEL  DADHIMUKHA. 
(BEFORE RE-ALLOCATION) 

 
 
 
 
 
 
 

             
 
 
 
 
 
 
 
 
 
 
 
 
Thus, the Dadhimukha  mouza was incorporated in the commanding area of 
Damodar Sub-Cenre in discussion with the local people through the institution of 
local governance (Fig.5). 
 
Fig. 4.. SUB CENTRES COMMAND AREA OF ANCHURI B.P.H.C. (AFTER 
RE-ALLOCATION) 

 
 
 

 
 
 
 
 
 
 
 



Sector: Soil and Water Management 
      

Farming system of Bankura district is predominantly rain fed and mono-cropped 
with a crop intensity as low as 147% . Medium and Low Land can maintain growth of 
summer crop but in case of higher land the summer crop becomes vulnerable due to 
moisture deficiency in sub-soil layer and  occasional  drought occurs, which, if lengthens, 
crops suffer. Again in the district, scope of harnessing ground water is very limited. 3rd 
M.I. Census revealed that against 50996 ha. of culturable command area, actual area 
irrigated comes to 56494 ha. and its further exploitations will lead only to peril of the 
people of the district. 

Keeping this ground situation in mind, in the project proposal for Rashtriya Sam 
Vikas Yojana (RSVY), attention was on arresting surface flow. Average annual rainfall 
of the district is 1400mm (approx) and 80% of rainy days falls in 4 months during the 
monsoon.  Topography of soil structure of Bankura is such that this huge rainwater goes 
waste and causes soil erosion.   

Using the database of NRDMS probable sites where such surface flows can be 
arrested and the water pool can be used to the maximum extent were identified. Spatial 
data on lines of drainage, Cultivable Land, contour, ground water direction could have 
been taken into account as the same were available in GIS format. Catchment & 
Command area vis-a-vis  landuse of the area of the 4 number of schemes of Saltora Block 
identified under RSVY for harnessing water for irrigation from surface flow (Fig.6 a and 
b). 

 
  
 Fig.6 a. SELECTEMINOR IRRIGATION SCHEMES   
 TAKEN UNDER RSVY IN SALTORA BLOCK  Fig.6b. DETAILED LAND USE 

OF THIS AREA 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Conclusion  
 



NRDMS center introduced Geo-spatial technologies in the District of Bankura in 1990, 
has evolved into a hub of geo-spatial information for decision making among a wide 
range of users including district governmental and non-governmental. The technological 
and institutional capacity of the district in geo-ICT application has emerged as a model in 
the state and the nation. Based on the success of this district, Government of West Bengal 
has started NRDMS centers in remaining 17 districts since 2005. The NRDMS center not 
only has supported 25 line departments in the districts in planning and implementation 
activities, it has catalyzed the geo-Information capacity building in the departments of 
Education, Health, Land and Revenue at the state level and resulted in development of 
State Spatial Data Infrastructure  (SSDI) in West Bengal. 
 
 
 
 
 
References 
 

1. Planning Commission: About us: History. 
(http://planningcommission.nic.in/aboutus/history/about.htm). 

 

2. Scientific Policy Resolution, 1958, Department of Science and Technology, 
Ministry of Science and Technology. Government of India.( http://www.nstmis-
dst.org/). 

 
3. Natural Resources Data Management System approach to water management at 

local level. 1997.Debapriya Dutta , P.S.Acharya and Bhoop Singh. In: 
Proceedings of "National meet on S&T inputs for water resources management", 
April 8-10, 1997, IIT, Delhi. 

 
4. GIS-based technologies for Natural Resource Management System (NRDMS)-An 

overview .1999.R.K.Midha, D. Dutta , M. Prithviraj, Bhoop Singh, P.S.Acharya 
and Nisha Mendiratta. In: Pre Proceedings of Eastern Regional Contact workshop 
of NRDMS organized by Development & Planning Dept. and Dept of S&T and 
NES. Govt. of West Bengal. 1-2 December 1999. Calcutta. 

 
5. Technology Policy statement, 1983, Department of Science and Technology, 

Ministry of Science and Technology. Government of India. (http://www.nstmis-
dst.org/) 

 
6. Computerisation of rural Development Information- A Manual, 1987, 

Government of India, Department of Rural Development, New Delhi, India.   
 

7. The use of Geographical Information Systems in developing Countries: Social 
and Management issues. 1997.S. Sahay and G. Welsham. Emerging technology 
Series, International Center for Science and High Technology and United Nations 
Industrial Development Organization, Vienna, P. 36. 

http://planningcommission.nic.in/aboutus/history/about.htm
http://www.nstmis-dst.org/
http://www.nstmis-dst.org/
http://www.nstmis-dst.org/
http://www.nstmis-dst.org/


 
8. Science & Technology Policy. 2003. Department of Science and Technology, 

Ministry of Science and Technology. Government of India. (http://www.nstmis-
dst.org/). 

 
9. Long Term National IT Policy. 1999. Department of Information Technology, 

Ministry of Communication & Information Technology, Govt. of India (http://it-
taskforce.nic.in/actplan3/). 

 
10. Report of the Committee on India Vision 2020.2003. Planning Commission 

Government of India, 
(http://planningcommission.nic.in/plans/planrel/pl_vsn2020.pdf). 
 

http://www.nstmis-dst.org/
http://www.nstmis-dst.org/
http://it-taskforce.nic.in/actplan3/
http://it-taskforce.nic.in/actplan3/
http://planningcommission.nic.in/plans/planrel/pl_vsn2020.pdf

	DEBAPRIYA DUTTA1 and BISWAJIT BARAT2
	Governmental Initiatives

	Fig. 1. NRDMS Methodology
	Applications of NRDMS Methodology for local level planning- A case Study of Bankura


