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Abstract: 
 

The benefits of technology revolution need to 
permeate at micro-level, which calls for a 
Bottom-Up approach. The ongoing 
decentralization process initiated by the 73rd 
and 74th Amendments of the constitution which 
gives greater responsibilities and powers to the 
local bodies as a third tier of governance offers 
a new era of opportunity for local planning, 
effective implementation and monitoring of 
development programmes. GIS has emerged as 
a powerful tool to organize complex spatial 
environment with tabular relationships. 
Information generation system for spatial 
techniques covers conventional ground surveys, 
aerial photography and remote sensing. 
Organizations, SOI, DOS, DST, GSI, FSI, RGI, 
NBSS&LUP, AISLUS, CGWB, CWC, RSACs, and 
State Soil Survey Agencies etc. provide base 
spatial data for location-specific planning.  
 
On the initiative of PC, GoI, NIC has set-up 
central & state SDIs and developed a NSDB. 
Planning Department, GoUP in collaboration with 
NIC has prepared bilingual SPAs for the years 
2003 – 2007 and 2008 is under preparation. 
DPA for Lucknow has also been prepared for the 
year 2006 on the pilot basis at the first time. 
GoUP has released Rs. 5 crore in the current 
year for creation of GIS infrastructure, digital 
base maps updation, development of thematic 
maps, GIS based MIS, SSDB, State GIS Portal, 
multi-layered GIS and human resource in the 
state. In this paper, approach, methodology and 
pilot findings of the GIS applications in 
Statistical System and MLP strengthening will be 
discussed in detail.  
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Introduction: 

India has undertaken measures towards globalization, liberalization and decentralization at 

micro level, to achieve vibrant economy, growth and development. The benefits of technology 

revolution need to permeate at micro level, which calls for a Bottom-Up approach. The on-going 

decentralization process initiated by the 73rd and 74th Amendments of the Indian Constitution 

which gives greater responsibilities and powers to the local bodies as a third tier of governance 

offers a new era of opportunity for local planning, effective implementation and monitoring of 

various social and economic development programmes. This will in turn help the weaker section 

of the society to share the responsibility of governance at least at the lower level. The National 

Statistical System should assist the various developmental agencies in this challenging 

endeavour. The recent advances in the ICT in compilation, storage, transmission and analysis of 

data should be fully exploited in the proper understanding of the conditions at the local level 

and programmes for social upliftment, health care facilities, educational opportunity and 

general development should be appropriately designed, implemented and monitored. 

Sustainable development of any region can only be the result of successful implementation and 

integration of spatial and non-spatial data into the GIS domain, with proper micro level 

planning (MLP). It would provide a clear picture of any attribute, as it would help the planners 

associate various parameters together to gauge the effects of any plan and to effectively 

monitor the utilization of funds. People are handicapped in many ways in exercising their 

constitutional rights of participating in the planning process. It would help in sensitizing the 

people and the community about the problems and their solutions. Another major challenge 

would be to counter the forces of the vested interest groups, corrupt politicians and 

bureaucracy, who would lose their power when this MLP gets operationalized. In order to bring 

a radical change, we have to initiate MLP on a large scale, so as to influence the government. 

We also need to involve local bodies, NGOs, etc. so that the importance and relevance of the 

process could be realized and reflected in different sectors. We have to bring an attitudinal 

change among these key players. 

 

The centralized plans adopted so far have not been able to meet the basic needs and 

aspirations of the people. In the context of an increasing emphasis on decentralized planning, 

the need for collection of data at the micro level has been emphasized in the past. Keeping in 

mind that some of the Indian States are larger than many of the countries of the world and the 

social and cultural heterogeneity of the population, decentralized planning needs no emphasis. 

Conditions have changed now and as the constitution has given powers to the local bodies for 

preparation of local level plans and implementation, it is becoming increasingly necessary to 
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have decentralized databases for MLP. GIS has brought a paradigm shift in the approach for 

management of spatial and non-spatial information for planning purposes. It has emerged as a 

powerful integrating technology for e-governance cutting across many disciplines. The 

technology and application services have major stake and impact on content industry sector 

and location-specific services.  This applies not merely to issue of dissemination of various 

information but also to ensuring better and more transparent and responsive governance by 

making available the information about local endowment in terms of natural resource and 

infrastructure. India has rich and prestigious organizations representing “Information 

Generation System for Spatial Data”, using various surveys & mapping techniques. These 

techniques cover conventional ground surveys, aerial photography and satellite remote sensing. 

The major players in this domain are Survey of India (SOI), Department of Space (DOS), 

Department of Science & Technology (DST), Geological Survey of India (GSI), Forest Survey of 

India (FSI), Registrar General of India (RGI), National Bureau of Soil Survey & Land Use 

Planning (NBSS&LUP), All India Soil & Land Use Survey (AISLUS), Central Ground Water Board 

(CGWB), Central Water Commission (CWC), State Remote Sensing Application Centres, State 

Soil Survey Agencies etc. Out of these spatial data information generation agencies, SOI 

provides topographic maps, which are used as base map to overlay any thematic information 

from ground survey as well as from satellite data interpretation, around  geo-referenced 

system.   

 

GOI is all set to empower citizens with the technology-driven applications, tools, and services 

through National e-Governance Plan (NeGP) at the micro level.  A State Wide Area Networks 

(SWAN), State Data Centres (SDC) and Common Services Centres (CSC) are being established 

under NeGP programme. All the districts, tehsils and blocks of UP are being connected through 

the SWAN, SDC is under establishment  which will cater the services to all government 

departments and CSC scheme is being implemented through a Public Private Partnership (PPP) 

model to provide ICT infrastructure in rural areas at par to urban regions. CSCs are envisioned 

as the front-end delivery points for government, private, and social sector services to rural 

citizens. In this context, the missing link is “Process of Integration of Information Generation 

Systems of Spatial as well as Non-Spatial Data as per the comprehensive needs of Planning”.  

This process of integration demands identification of data gaps, as per the needs of data for 

planning for different user agencies and then filling it through process of integration using state 

of the art GIS, through multi-disciplinary and multi-institutional approach, covering entire 

gamut of planning process. In this respect, NIC, an ICT application and service organization has 

a key role in providing integrated spatial  and non-spatial data services, facilitating grass-root 
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delivery of GIS – Based Decision Support System for planning at  micro levels. This demands 

use of interoperable data standards and specifications for content, accuracy, quality and 

exchange for planning purpose using Open GIS specifications around National Spatial Data 

Infrastructure Framework.  

 

2. Development of Spatial and Non-spatial Databases:  

A decentralized statistical system already exists in India. Data flows from grassroots level to 

block level and tehsil level and from there to district and state/national levels and vice-versa. 

GIS provides a powerful means for mapping and analyzing many types of information which is 

obtained from conventional sources, such as census data, socio-economic information, 

questionnaire surveys and government records. Directorate of Economics & Statistics (DES) has 

exclusive responsibility for producing and disseminating official statistics in Uttar Pradesh. 

Actions must be taken to improve, to profit and to minimize the negative aspects, notably by 

reducing costs and duplication of efforts.  

 

2.1 Spatial Databases: 

The process of development of spatial databases has begun in the country and it may further 

improve with the use of latest technology. NIC has set-up a spatial data infrastructure at 

central & state levels  and developed a “National  Spatial Database” on the initiative of PC. 

Administrative boundaries, locations of state capital/district-hqrs/sub-district-hqrs, major 

towns, villages/habitations,  transportation and landuse/ land cover databases, water bodies, 

forest,  soil, wasteland, drainage, watershed, geology & geomorphology layers and  raster data  

are  available with NIC.  

 

2.2  Non-spatial Databases : 

There is a Village  proforma (VP) having information of all the 97942 inhabited villages,  

updated  annually and are maintained in all the 820 blocks of the state. District and divisional 

Sankhyikiya Patrika (SP) having information on more than 3500 parameters of  village, block, 

district  and divisional levels in the form of more than 100  tables, are updated and published 

annually since the year 1976. It covers major sectors like Agriculture and Allied Activities, 

Industry, Social Sector, Power, Transport and Communication, Banking, Urban Facilities, Rural 

Infrastructural Facilities etc. There are 15 sections in VP covering information on Introductory 

details of Village, Population Census, Livestock Census, Agricultural Census, Educational 

Facilities, Medical & Health Facilities, Drinking Water Facilities, Transport, Communication & 

Miscellaneous Establishment Facilities, Marketing, Stores & Loan Facilities, Other Facilities, 
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Availability of Establishment Facilities in Different Habitations of the Village, Different Economic 

Information, Household Industry, Agricultural Statistics and Total & Irrigated Area Under Main 

Crops. Village Level Basic Amenities (VLBA) data on 41 indicators i.e. Block Headquarter, 

Village Development Officer Centre, Fare Price Shop, Source of Drinking Water, Agriculture 

Service Centre, Rural Bazar/Hat, Agricultural Mandi, Cold Storage, Seed Sales Centre, Fertilizer 

Sales Centre, Insecticide Sales Centre, Veterinary Hospital/Animal Husbandry Centre, D-

Category Animal Dispensary, Animal Service Centre, Artificial Breeding Centre/Sub Centre, Co-

Operative Milk Collection Centre, Primary Agricultural Loan Cooperative Society, Sales/Purchase 

Cooperative Societies, Government/Cooperative Purchase Centre, Primary School (Combined), 

Senior Basic School (Boys), Senior Basic School (Girls), Higher Secondary School (Boys), 

Higher Secondary School (Girls), Non-Conventional Education Centre, Allopathic 

Hospital/Dispensary/Community Health Centre/ Primary Health Centre, Ayurvedic Hospital and 

Dispensary, Unani Dispensary, Homeopathic Hospital/Dispensary, Family Welfare Centre/Sub 

Centre, Mother Child Welfare Centre/Sub Centre, Pakka Roads, Post Office, Letter Box, 

Telegraph Office, Public Telephone/PCO Centre, Railway Station/Halt, Bus Station/Stop, 

Agricultural Cooperative and Rural Development Bank, Commercial Rural Cooperative Bank and 

Post Office Saving Bank  are available in every  Village of Block. Computerization of SP was 

started in the year 1993. SPs are prepared at  four levels (Village, Block, District and 

Divisional). A web enabled SPIDER ( Sankhyikiya Patrika : Internet based   Data Entry & 

Retrieval) system  using ASP as front end  and SQL server at the backend has been 

implemented  for  data feeding/updation  directly from the districts on  a centralized server 

located at the Data Centre in Lucknow in a decentralized  manner from  the year 2004 and 

retrieval from the year 2000 on 24 X 7 basis  from any where.  Block  and Village Panchayat 

level SPs have been added in the SPIDER System from the current year. This will enrich the 

local level databases tremendesouly.  

 

About 2-3 MB data is being generated per year per district and till today about 3 GB data  is 

available in digital form for the years 1995-2007 and updation for the year 2008 is in  progress.  

A map based query system giving comparative status of districts and blocks in different years 

on the various parameters and another query system on VLBA based on 41 parameters along 

with state level query based on all the parameters are available through the Planning Portal 

(http://planning.up.nic.in). There are many more  attribute databases are also available with 

NIC  related to various other sectors.  

 

3. Thematic Planning Atlases: 
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Inter-regional disparities are persisting as a problem in the development process even after 

continuous efforts by the government. State Planning Atlas (SPA), District  Planning Atlas (DPA) 

and Block Panchayat Atlas (BPA) have been  realized and attempted to generate. 

 

3.1 State Atlas: 

First time in the year 2003 a bilingual SPA (inter district & interstate comparison) using GIS 

tools was prepared and since then the atlas for the  years 2003-06 have been published in the 

book forms as well as on the web. SPA has 3 sections containing about 100 thematic maps. 

Two sample maps are given below: 

Sample 1: 

2  

3.2 District Atlas: 

On a pilot basis, Lucknow DPA (inter block & inter district comparison) has been prepared using 

GIS tools for the year 2006 at the first time in the book form as well as on the web.  It consists 
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two sections having about 100 thematic maps. Similar atlases will be replicated in all the 71 

districts. Two sample maps are given below: 

 

Sample 1: 

  

  

  

  

  

  

 

Sample-2 
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3.3 Block Atlas: 

In recent years planning process has been switched  to  the Block and VP levels, hence, it was 

thought that preparing a BPA will be  of immense use for the planning purposes at the grass-

root levels. Thematic maps  will be prepared using  block, village panchayat & village 

boundaries and non-spatial socio-economic data will be taken from  Block & Village Panchayat 

SPs.   

 
4.  Spatial Data Infrastructure: 

In recent years, GIS has gained a momentum in India and various GIS programmes have been 

initiated in Public, Private, Universities and  Research Organizations. Therefore technical 

knowledge and knowhow about GIS is steadily improving. This is a promising situation and it 

can rapidly be transformed into a significant asset if appropriate investment is made into 

hardware, software and especially manpower. Success will also require a government initiative 

in data management and in the integration of data flows within and between agencies. Many 

agencies use remote sensing data to provide various levels of input to the GIS database.  PC 

has launched a Central Sector Scheme on Spatial Data Infrastructure (SDI) for Multi-Layer GIS 

for Planning to facilitate the work on national GIS with emphasis on minimum multi-layer GIS 

implementation at district level. Under this scheme National GIS Facility has been established at 

NIC-HQ. with its Mirror Facility at PC, GoI  and other Nodes spread across the country. A 

hierarchical spatial database & application services over supporting SDI at district, state & 

national level for all G2G domain applications has been established.  A State GIS server has 

been set-up at Lucknow under this scheme. For strengthening MLP in U.P., Rs. 5 crore has been 

released in the current year  for establishing GIS infrastructure & applications at the state and 

district levels by GoUP. Following activities have been envisaged: 

 

• Creation of GIS infrastructure at the state and district levels. 

• Creation/updation of digital base maps of state, district, block, village panchayat/village.  

• Development of Thematic Planning Maps at state, district, block and panchayat levels. 

• MIS for facility planning and monitoring the functional status of various VLBA.  

• Development of State Spatial Database (SSDB) for its access in G2G domain. 

• Simultaneous access of spatial & non-spatial databases available through NIC, RSAC etc. 

for decision-makers & planners. 

• Development of State GIS Portal.  

• Human Resource development for executing GIS activities.  

 

I.exe
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4.1 GIS infrastructure at the state and district levels: 

There is a plan to set-up a mirror GIS server in DES. This server will have linkages with the 

district GIS units. DES will have  GIS server with clients, color laser printer, A0 color scanner,  

plotter, UPS,  Windows Server, ArcInfo 9.x, Arc GIS Publisher, Image Web Server  and  districts 

will have  one client with color laser printer, UPS and Arcview  9.x as well as open Source GIS 

tools.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure-4.1 GIS Infrastructure Frame Work Diagram 

4.2 Creation/updation of digital base maps at micro level:  

The digitized boundaries of state, districts, blocks and villages already available with NIC and 

RSAC-UP will be used to create micro level maps.  The village boundaries are un-verified with 
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the ground reality. These available boundaries have been prepared some time back which 

needs to be updated.  After correction of the village boundaries, village panchayat, block, 

district and state boundaries will be developed.  Spatial data has been developed through 

adoption of uniform codification and non spatial data from RGI for census 2001 linked with 

various layers up to the village level.  

 

5. GIS Applications at Micro Level: 

5.1 Creation of Geo-databases:   

Geo-databases of 41 VLBA facilities available in the villages will be developed.  These geo-

databases will be used for developing GIS based MIS for Facility Management and generating 

web based thematic maps at the micro levels. GPS survey will be required for getting location 

specific VLBA data.  

 

5.2. Development of State Spatial Database: 

Successful planning of developmental activities at the grass-root level depends on the quality 

and quantity of data emerging for both natural and socio-economic resources. The principal 

problem is of data-sharing. Various departments of the government generate different sets of 

data, which may be repetitive in nature. A State Spatial Database (SSDB) built with the help of 

the GIS will help to overcome this type of problem and also cut-off considerable economic 

pressures generated during data compilation and re-compilation. Compiling is suggested so that 

repetition of the work does not happen and SSDB can be used as a library of spatial 

information. The SSDB would be like a repository of all data generated along with all ancillary 

data to get a complete and unbiased picture of the problem. The role and potential of SSDB 

would be immense in nature. It would be instrumental in the handling, storage and retrieval of 

data and in turn help analyze different types of scenario with multitude of information 

generated. Data available in the SSDB would also help in developing predictive models.  

 

5.3 GIS based MIS: 

5.3.1 MIS for Facility Management 

A MIS based on VLBA geo-database will be developed for identifying the gaps of basic amenities 

and to identify the locations where facilities are necessary to be provided.   

 
5.3.2 Web-based Multi-Layered GIS system 

Web-based Multi-Layered GIS based on SSDB will be developed which will be helpful in decision 

making process.  
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5.4 State GIS Portal:  

State GIS Portal will be developed for disseminating GIS products and outcomes. SPA, DPA, 

BPA etc. will be published on this portal. This portal will have linkage with National GIS Portal 

as well as other GIS websites/portals.   

 

6. Conclusion: 

Sustainable development of any region can only be the result of successful implementation and 

integration of spatial and non-spatial data into the GIS domain, with proper planning at the 

micro-level. The gross-root level thematic maps would provide a clear picture of any attribute, 

as it would help the planners associate various parameters together to gauge the effects of any 

plan and to effectively monitor the utilization of funds. It would be a refreshing approach for 

individuals and the village community, who till now are totally dependent on government 

agencies for all kinds of information. 

 

GOI is all set to empower citizens with the technology-driven applications, tools, and services 

through NeGP at the grass root levels.  A SWAN, SDC and CSCs are being established under 

NeGP programme in all the States/UTs. All the districts, tehsils and blocks of the state are being 

connected through  SWAN, SDC is under establishment which will cater the services to all 

government departments and CSC scheme is being implemented through a PPP model to 

provide ICT infrastructure in rural areas at par to the urban regions. CSCs are envisioned as the 

front-end delivery points for government, private, and social sector services to rural citizens. 

The policy framework provided by IT Task Force for India to emerge as Global Info tech 

Superpower in this millennium emphasizes the availability of spatial data to GIS user 

community and industry and provide a direction for the liberalization to this vital sector. With 

the evolution of this framework, it is now possible to have Local Level Databases and Spatial 

Decision-Support Information Systems Network, with distributed Network-Centric Web-Enabled 

GIS Application Services using NICNET facilities. 
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