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I. Background

A large number of works are taken up in nine permissible category of MGNREGA. The process starts from the labour budget projection which identifies the works to be taken up and expected number of families demanding job in the next financial year.  
After that the progress of work is recorded in terms of the persondays generated, expenditure on labour, material and administrative activities.  The works attain different status i.e. proposed, approved, ongoing, suspended, completed etc from time to time.  GIS can play a significant role in decentralized planning for works which will help in preparing labour budget and monitoring future progress of works.  It will also in avoiding duplication of works as all works will be available with their latitude.
II. Objectives of Geo-ICT for MGNREGA

a) Use of GIS as a Decision Support System to strengthen decentralized participatory planning of works under MGNREGA.

b) To monitor the implementation and the impact assessment of works under MGNREGA.

c) To prepare the assets directory. 

d) To avoid duplication of works.

III. Broad National Framework

1. Obtain Satellite Images from National Remote Sensing Center (NRSC) and Base Map (can be obtained from ISRO).  Digitization of Satellite images should be carried out.  It has been agreed that widely available 1:10000 scale maps will be used for the MGNREGS spatial database, since this can serve the needs of MGNREGS. However, if maps of higher scale i.e. 1: 4000 are available that can also be used. (The Indian Cartosat-I and Cartosat-II could be effectively used for generation of various layers of spatial database for MGNREGS). For integrating maps of different scale, interface can be developed.

2. Standard Village Census Codes - 2011 may be used to digitize the local boundaries map

3. The following layers on top of the base map needs to be developed to assist the planning process:

a. State, District, Block, Village Boundaries

b. Watershed Boundaries

c. Contour Map

d. Drainage lines

e. Cadastral Map

f. Land use Map (LULC)
g. Slope

h. Wastelands

i. forestry

j. Assets already created in the area through various schemes (Historical Data)

k. Ongoing works of different  department

l. Works already assigned to different department.
4. Works should have latitude and longitude information. GPS Coordinates from field will help to locate structures in Web-GIS (Gujarat Model) or as well as in Google Map.

5. Integration with NREGAsoft (demographic data, employment details, attendance details, expenditure data, works progress data)

6. GPS enabled monitoring device may be used to capture the progress of all works with latitude and longitude information which will be recorded as a special data in the Web-GIS and subsequently synchronized with the NREGAsoft MIS. This will enable us to track the real time progress of the work in relation to each work site.

7. As the spatial data is getting updated, the relational maps and GIS features should be reflected in the map.
8. It is suggested to have Central Server where all spatial databases are available and accessible for all users preferably in a web server in a distributed decentralized mode.

9. Some of the important sources of Data Sets are mentioned in the table below. However to obtain Satellite images; National Remote Sensing Center and Indian Space Research Organization may be approached.
	
	Features 
	Source 

	LAND 
	Land use 
	Satellite Data 

	
	Landform (hill, Alluvial, Coastal areas etc ) 
	Satellite Data 

	
	Soil type 
	Soil and Land Use Survey of India, National Bureau of Soil Survey & Land Use Planning, Agri. Deptt. 

	
	Slope/Elevation 
	Satellite Data & Open Source 

	WATER 
	Surface Water Bodies 
	Satellite Data 

	
	Ground Water condition 
	GWRDC, CGWB 

	
	Wells 
	Revenue Deptt. 

	
	Check Dam 
	Departmental Data  

	Vegetation 
	Agriculture 
	Agriculture Deptt, Satellite Data 

	
	Forest 
	Forest Deptt, Satellite Data 

	Village 
	Socio-Economic Facilities, SC & ST data , Actual Wages,  Drinking Waters, % of SF &MF, % Poverty Index 
	Deptt. of Rural Development., Bureau of Economic & Statistics 

	
	Village Map 
	Computerized maps from 

Revenue Deptt. 

	Infrastructure  
	Roads, Canals, Water Supply
	Line Departments 

	Ownership Details 
	Forests, Government, Panchayat, Private
	Revenue Deptt. 

	Others
	Sanctuaries, Mining areas, 
	Line Departments 


IV. Methodology

a. GAP Analysis:
i. Digital spatial layers are already developed for watershed and MGNREGA in many States like Andhra Pradesh, Orissa, Karnataka, Rajasthan, Himachal Pradesh, Chhattisgarh, Maharashtra etc. State Govt. may assess the Availability of the above mentioned layers, which could be used for the GIS application in MGNREGA. These layers are developed across the country by State Remote Sensing Application Centre, for the DoLR, MoRD for watershed management programme.

ii. The states can be grouped in Four Categories depending upon  the availability of base maps and the number of layers developed and a  phase wise, roll out plan could be decided for  successfully implementing the GIS Application in MGNREGA.

iii. Further the digital spatial data may be in different standards and in different scales in other states, which necessitate to bring all layers to a common standard to use these database;

b. Module for planning at Grassroots level.

i.  For planning at grassroot level map with existing assets and ongoing/approved works may be printed on paper and can be placed with the Gram Sabha who can further add the additional works desired to be done in their Gram panchayat.  

ii. It requires a training of village people to understand the map 

c. Technical specifications/ standards

i. Devices to be used.

Hand Held devices may be used to capture information from field which can be transmitted to the central server which update the spatial /non spatial information and thus upgrade the maps also.

ii. Software to be used.

Open source software may be used to for GIS as well as for data capture through mobile devices.
iii. Standards for digital spatial / Non Spatial Data.

Standard codes are to used for the Locale Data i.e. Census 2011 while preparing the District, Block, Gram Panchayats and village boundaries.

The time and scale of GIS Maps should be same for all maps. The base maps can be obtained from ISRO 

d. Integration with NREGASoft.

i.  For integration with NREGA soft the geographical layers may be digitized with the census 2011 codes. 

ii. The software of handheld devices need to  be integrated with NREGAsoft.
V. Roll out plan

After doing the gap analysis districts may be categorized depending upon their readiness for above mentioned GIS plan for MGNREGA. The categorization will mainly be based on the availability of the various layers required for GIS plan of MGNREGA. A phase wise roll out of the GIS plan then can be finalized.

VI. Training and capacity building

i. The National Workshop can be organized at BISAG, Gandhinagar. Gujarat followed by district level workshops in the respective States/UTs.
ii. Training of officials is required for understanding the GIS maps and its use for planning and monitoring purposes.
iii. Training of end users is required to use the maps printed  through the system to do the further planning

iv. Training of Personals involved in data capture on day to day basis is required to use the hand held devices.

VII. Stakeholder wise action points for:

1. Ministry.

i. Share the guideline with the States/UTs.
ii. Instruct the States to get the gap analysis done prepare a implementation plan accordingly and implement it.
iii. Monitor the progress of  GIS implementation in the States.
2. State Governments

i. States need to do the gap analysis and take required action to fill the gaps.

ii. State Govt. may get hold of the latest LISS IV seamless Satellite image with Village annotation from NRSC or other similar organization and get the above mentioned layers developed.

iii. Prepare the implementation plan.

iv. Acquire the required resources.

v. Interface with NIC GOI for integrating the State GIS system with MGNREGA module.
vi. Orientation of Master Trainers and other officials at State level.
vii. Training of the field officers and the MGNREGA workers to use the GIS tool for Planning and Monitoring of works.
GUJARAT MODEL OF GIS IMPLEMENTATION
I. INFRASTRUCTURE REQUIREMENT: 
Hardware Requirement:

GPS enabled monitoring Device: Specifications

a. JAVA MIDP 2.0

b. Integrated GPS

c. GPRS

d. 2 GB memory card (External) – Memory card should be standard company

e. Supported markup languages: HTML, XHTML, MP, WMI, and CSS.

f. Supported protocols : HTTP, WAP 2.0

g. Java Script version 1.3 and 1.5 Camera minimum 3.2 mega pixels

      
  GSM/GPRS Modem: Specifications
h. Dual-band 900/1800 MHz or 900 / 1900 MHz GSM / GPRS modem

i. Internet, Data, SMS/MMS

j. Remote Control by AT commands (according to GSM 07.07 and GSM 07.05)

k. Maximum output power 2 W for GSM 900 : 1W for GSM 1800 or GSM 1900

l. Input voltage 5.5 V to 12 V DC 

m. SIM interface 3V / 5V

  GIS Server: Specification
Hardware Specifications:

	Processor Details
	Intel ® Xeon® 5500 series Processor Quad Core or higher

	Processor Clock Speed
	2.66 GHz or higher

	Processor Cache Memory
	8M or higher

	Processor Memory
	1333 MHz or higher

	No. of  Processors
	2 or higher

	Memory (RAM)
	32 GB DDR3-1333 MHz Un-buffered Memory or higher

	Storage Type
	Hot plug 2.5-inch SAS / SATA hard drive

	Storage Capacity
	500 GB or higher

	Network Support
	(2) embedded with dual port Gigabit Network Adapters with TCP/IP Offload Engine


Software Specifications:

	Operating System (OS)
	Microsoft ® Windows Server 2003/ 2008 Enterprise Edition

	Software Development Kit
	Microsoft ® Visual Studio 2005 Professional Edition 

	Database Platform
	Microsoft ® SQL Server 2005 Enterprise Edition

	
	

	Other Resources:
	

	· AJAX 2.0 Toolkit
	

	· IIS 6.0 or Higher
	


Client Specifications:

Microsoft Internet Explorer 6.0 or higher

Note:

Mirror server with same specifications is required for taking Mirror Backup.   

Antivirus software and Firewall software/ hardware are required for server security.

The server should be kept in the State Data Centre  

        Mobile Connectivity

· CUG Voice Free /Connection

· 1 GB GPRS Internet Access/ Month / Connection

· 1100 SMS Free of Cost /Month/Connection

3.
Software Support: 

Open Source Software 

· SQL Server

· GIS Engine (developed by BISAG)

· Web portal development by using   DOT NET technology 

· Geo-spatial Layers renders through Geo-database

· Mobile Application  using  J2ME 

II. Information Flow
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III. Cost Estimation:

The Gujarat state has operationalised the Geo-ICT application in the 233 Blocks successfully. The Capital & Operational cost to implement the Geo-ICT in Gujarat is mentioned as under, 
	GUJARAT MODEL
	
	
	

	Capital Cost  (Cost-A)

	
	
	

	Sr. no.
	Particulars
	Unit
	Unit Cost
	Total cost

	Hardware Procurement 
	 
	 
	 

	1.
	Mobile Device
	7200
	1,877.00
	1,35,14,400.00

	2.
	Server
	1
	10,00,000.00
	10,00,000.00

	3.
	GSM/GPRS Modem
	1
	6,674.00
	6,674.00

	4.
	Laptops
	1
	45,000
	45,000

	BISAG
	 
	 
	 

	1
	Web GIS + Capacity Building + 18,324 Maps having following layers
	26
	2,00,000.00
	52,00,000.00

	 
	Slope Map
	 
	 
	 

	 
	Cadastral Map
	 
	 
	 

	 
	Water bodies
	 
	 
	 

	 
	Drainage Layer
	 
	 
	 

	 
	Land Use Map
	 
	 
	 

	 
	Forest Map
	 
	 
	 

	 
	Irrigated /unirrigated 
	 
	 
	 

	
	Software Development (Web-GIS)
	 
	 
	 

	
	COST-A
	1,97,59,400.00

	
	
	
	
	

	Operational Cost (Cost-B)

 

	1
	Mobile Connectivity (One year approved Uses)
	62
	1,877.00
	13,96,488.00

	2
	Consultant GIS
	1
	3,00,000.00
	3,00,000.00

	
	COST-B
	16,96,488.00

	
	TOTAL COST


	
	
	

	
	Total Cost (Cost-A + Cost-B)
	 
	 
	2,14,55,888.00


Note: The estimated cost of each State will vary depending for availability of Geo-spatial resources.
For any query by States/UTs related to the subject contact:

Ritesh Saxena

Mobile: 09999666299

Email: ritesh_saxena123@yahoo.com
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