
Foundation for Ecological Security

Geospatial tools for Natural Resource Management and 
Informed Decision Making by Village Community



Conserving nature and natural resources, village commons in particular, to 
enhance economic opportunities in rural India

Our Mission



Our Presence

FES activities are spread across 110
districts in 11 states of India, covering 
11 agro-ecological zones of the country. 

12.52 million acres of common land 
brought under community 
management

41,880 habitations assisted in restoring 
and managing their Commons

24.8 million people impacted
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India Observatory



Gaps addressed by IO in 
Current Developmental Practices 

• Most of the data initiatives disregard nature and natural processes, IO could position itself 

to advance the mission of Ecological Security and Livelihood Security

• While there are several data sets, analytics and algorithms available, the ‘last mile’ gap in 

access and application is missing, IO bridges this last mile gap. 

• Much of the development practice is sectorial, inter-disciplinary integration is missing, 

resulting in subpar outcomes and sometimes working at cross purposes. IO encourages 

interdisciplinary thought process.

IO is intended to deliver data, knowledge, analytics, insights and 
advisories to the village communities drawing from numerous sources 

including primary data collected through the app



India Observatory components

Data Platform
Indian Biodiversity Information System

Tools/Applications

EvaluationMonitoringImplementationPlanning Tools


Composite Landscape Assessment 
and Restoration Tool (CLART)

Crop Water Budgeting (CWB)

Experimental Game (EG)

Ground Water monitoring Tool


Common Land Mapping Tool


Integrated Forest Management 
Toolbox (IFMT)


Forest Right Act Tool (FRA)


GIS Enabled Entitlement Tracking 
(GEET)


Primary data collection tool
(Household surveys, MIS etc.)


Data platform (Socio economic, 
ecological and environmental data 
from different sources)

Reach & Usage



India Observatory Database

Socio-Economic Ecological Biodiversity
Spatial data:

Administrative Divisions (state, district, 

tehsil, village),1991,2001 & 2011 

Digital chart of the world

• River basins, Bio-geographic regions

• ASTER, SRTM & Gtopo30 

(Digital Elevation)

• Agro-eco regions

• Protected areas (IUCN 2012)

• Forest cover (1990-2011)

• Wasteland (1995, 2005 & 2010)

• CGWB Watershed Atlas

Non-spatial data:

• Census data 1991 & 2001 ( around 

300+ attributes)

• Time series data for Project States 

(1951-2007)

• Market potential Areas (2001 & 2008)

• Groundwater data (2004)

• Forest cover from 1990 – 2011

Remote Sensing:

• Vegetation Indices NDVI/EVI 

From 2000 onwards

 Leaf Area Index 

 Gross Primary Productivity 

 Thermal Anomalies & Fire 

 Land Cover Type Yearly 

 Vegetation Continuous Fields 

 GRACE TELLUS Landmass Dataset

 Climatology Data (CRU TS 3.20, 

1901 to 2011, Monthly Average of 

Temperature(Min,Max,Mean), PET,  

WET Days etc.

Other Datasets

 Other Census like Agriculture, 

Livestock, Irrigation etc.

 Harmonized World Soil Database

 Global Aridity and PET Database

 Bio-geographic & Agro-ecological 

regions

 Expert Range Maps

• Approximate 30,000 Taxa of Birds, 

Mammals, Reptiles, Amphibians, 

Spiders and Angiosperm Flora

• Diverse Database

• Bibliography

• Books

• Images and Multimedia

• Museum Collection

• Sighting Database

• GIS Based distribution and sighting 

maps



Knowledge Bank for 130 tribal districts of Central India to support with livelihood based
projects (supported by CINI)

Ranking of districts based on: Ecological profile, Demography, Infrastructure, Education,
Health, Agriculture & Livestock, Economic status, Natural resources



Integrated Forest Management Toolkit (IFMT)
Suite of tools built for sustainable forest management and preparation of working plans in 
accordance with NWPC-2014. 

• Adopted by 13 Forest Divisions in five states (Himachal Pradesh, Rajasthan, Telangana, 
Kerala and Bihar)

• To be expanded to 10 divisions in Kerala and entire state of Telengana. MoEF & CC planning 
for countrywide adoption

• New features on landscape level planning including non forest areas/ farmlands in the anvil



Foundation for Ecological Security

Composite Landscape Assessment & Restoration Tool (CLART)







Limestone

Good Recharge zone

Moderate Recharge zone

Surface storage zone

Regeneration zone

Schematic process flow of CLART



Rationale

 Huge investments (Annually 59% of 
69000 crores (2018-19)) are made on 
on intuitive knowledge leading to 
injudicious use of public funds

 Limited availability of trained 
technical staff further adds to 
planning and implementation gaps. 

• Typical water enhancement measures 
do not consider geohydrology, slope, 
landuse/land-cover, 
evapotranspiration. 

• Variability in local ecological and 
climatic conditions impacting water 
availability is usually not considered. 

• Access to granular data on soil and 
water restricts use of data analytics for 
decision making

• Knowledge and insights is not 
accessible to layman in a user friendly/ 
demystified manner

Composite Landscape Assessment & Restoration Tool (CLART)



Objective
Decision support tool which provides location specific information in a user friendly
manner to enable village communities to plan and develop estimates of the soil
and water conservation interventions without help of Engineers and Internet at
field



Recharge potential

Slope

Landuse & Landcover

Geomorphology

Drainage

Geology

Layers used in CLART

Watershed

Lineament

Village boundary Algorithm built on :
1.According to GEC 97 norm
2. REPORT OF THE GROUND WATER RESOURCE ESTIMATION COMMITTEE (Page no 24)
3. www.angelfire.com/nh/cpkumar/publication/Lgwa.pdf

Scale/ResolutionSourceLayers
1:50KBhukosh (Geological Survey of India)Geology 
1:50KGeological Survey of India-NRSCGeomorphology
30 meter (approx 1:60K)Generated from SRTM/ASTER-DEMDrainage
30 meter (approx 1:60K)Generated from SRTM/ASTER-DEMSlope
5 meter (approx 1:10K)Generated from Cartosat DEMSlope 
1:10KCentral Ground Water Board & BhuvanMicro Watershed
5.8 meter (approx 1:11K)LISS IV (2018) BhuvanLanduse-Landcover
10 meter (approx. 1:20K)Sentinel -2 (few places)Landuse-Landcover
1:50KNRSC-BhuvanLineament
15,000 wells (approx)CGWB - WRISGround water level

FES GWMT (available for 450 blocks 
only)Ground water table
Survey of IndiaVillage boundary

Background dataset used in CLART



Treatment plan Preparation based on CLART



Drainage Line

Planning for conservation of land & Water (Composite Approach)



Red Color indicates Surface
Storage area

Green color indicates Good 
Recharge area

CLART Mapping 

Yellow Color Indicates Moderate 
Recharge Area

Purple Color Indicates area for 
conservation and protection

Blue indicates High surface
runoff zone



Design Estimate preparation in CLART

Output Sheet B - Cost Estimation Abstract Sheet 

Total 
Mandays 

Generated

Total 
Cost

Material 
Cost

Skilled 
Labour/ 

Mate Cost

Unskilled 
Labour

Cost
Unit

Quantity 
of work

ItemSr. No.

0.37502550
Running 

Meter
50Layout marking for farm pond1

0.6125025100
Running 

Meter
50

Dug belling work up to 5 to 7 
cm depth for farm pond

2

208
Excavation of farm pond 

including initial lead and lift
3

18.734110833328Cubic meter41.6In soft soil/ordinary soil3a

46.7848601668320Cubic meter83.2In hard soil3b

14.025580622496Cubic meter20.8In murrum3c
32.7599001665824Cubic meter41.6In hard murrum 3d

23.4426401044160Cubic meter20.8In disintegrated rock3e

0.00000Cubic meter0In hard rock3f

136.424910063224278Total Cost of farm pond

-2.5

-2

-1.5

-1

-0.5

0
0 10 20 30

0 0

1010

0

2 2

88

2

0

2

4

6

8

10

12

0 5 10 15 20

Plan of Farm PondCross Section of Farm Pond



GIS Enabled Entitlement Tracking System (GEET) 
A tool that empowers rural communities to gain access to their entitlements 

• Scans eligibility criteria of schemes 

• Provides information on entitlements, schemes and their eligibility

• Aids state/mission administrations in tracking claimants and helping 
them avail  benefits 

• Assists district/state government officials to monitor claimant 
applications and status of implementation.

• Actively being used by Odisha and Jharkhand livelihood mission
• Piloted by National Institute of Rural Development (NIRD) in GPDP (Antodaya program)
• Discussions in advanced stages with Azim Premji Philanthropic Initiatives (APPI) across all 

their partners



Ground water monitoring tool
(Napo Jal Bachao Kal)

•Complementing Govt’s ground water data for
better decision making of soil and water
conservation

•In partnership with 140+ organizations
•Nearly 40K wells have been monitored in 10K 
villages

•Village level analytics

VillagesBlocksDistrictsStates

Wells

MonitoredSeasons

53533901131218,041Pre-Monsoon 2020

52723761411620,733Post-Monsoon 2020

9803485971234,698Pre-Monsoon 2021

9465514871232,247Post-Monsoon 2021

106136781341240,385Pre-Monsoon 2022

80235411491232,804Post-Monsoon 2022

98596551561238,295Pre-Monsoon 2023

Topography of Kotri Block, Bhilwara, RajasthanPre monsoon 2020 Water Table Post monsoon 2020 Water TablePre Monsoon 2021 Water Table

Water table in meter from mean sea levelTopographic elevation in meter from mean sea level

Post Monsoon 2021 Water TablePre-monsoon 2022 Water Table



Budgeting for water 

Village Communities accessing information,making Water 
Resource Estimation using Tablets



Budgeting for water 

Planning for their crop according to availability of Water

RECHARGE DISCHARGE



Budgeting for water Planning for their crop according to availability of Water

RECHARGE DISCHARGE

R

D



Forest Right Act (FRA) tool

• The tool has been simplified for use at 
the community level with step wise 
guidelines

• Enabling observability of the progress 
of CFR claims (stepwise) at scale 

• Implementation at scale in 
Chhattisgarh in collaboration with 
Tribal and Forest Department

• Evidence upload facility and use in local
language

• The tool is being reviewed by Govt of
Chattisgarh for implementation in the field
(for CFR)

• For claiming of IFR and survey, the GEET
module has been customized and given to
Surajpur Forest division of Chhattisgarh and
data collection has been initiated



ReachPartners
No of 
UsersVillages (used for)

NGO-
Partners

States Used (Available 
for use)Tools

41885+
24315 (368490+ plans 

prepared)1057 (22)CLART

2320+4320 (673K+ screened)334 (21)GEET

1066821969 (39K + wells)1119 (12 states)GWMT

56453781208 (29)CWB

19300+
12641 (816K+ ha 

mapped)1427 (10)CLM
691 

(ranges)150 Forest Divisions06 (29)
IFMT & 
VanApp

1232 
3900 claims form 

prepared21 (5)FRA

IO Tools usage



To increase effectiveness and efficacy through Geospatial Technology

• Enhance reach of data sets and analytics to the ground in an intelligible manner 

• Position village communities/end users at the center of decision making

• Promote evidence based  decision making

• Nurture an ecosystem platform that converges

• Local and external knowledge

• Initiatives of various NGOs, GOs, Academia and Funders

• (into a) Grid of data servers 

• and gives expression to thought leadership     



Thanks 


