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Projects OverviewProjects Overview
• National Level Mapping: Forest Type, Forest Cover 

Latest technological interventions and initiatives using Latest technological interventions and initiatives using 
geospatial technology geospatial technology 

• National Level Mapping: Forest Type, Forest Cover 

• Forest Fire Detection & Monitoring

• Change Analysis: Forest Cover, Carbon Stock• Change Analysis: Forest Cover, Carbon Stock

• Green India Mission (GIM)

• Coral/Mangroves Mapping• Coral/Mangroves Mapping

• Natural Disaster assessment: Tsunami 

• Proposed ForestSat• Proposed ForestSat

• Impact of Land Use Land cover change

• Management Plans

• National Spatial Data Infrastructure (NSDI)

• CEC Projects

• CAMPA Monitoring-eGreenWatch

• Intensification of Forest Management Scheme (IFMS)



Information already available in GIS formatInformation already available in GIS format

Topography Rivers, Streams and drainage   
pattern

Crown density

Forest types

pattern

Mineral Concessions

Watershed map

Area/Spatial distribution of forests

Wastelands

Watershed map

Rail Network

Road Network

Mineral Bearing Areas

Carbon Stock Map

Compartment Boundary

Soil parameters



Information available in Non GeoInformation available in Non Geo-- Reference  formatReference  format

Compartment/ Beat/ Range, Sub 
Division,   Division Boundary

Forest areas on which
individual/community rights underDivision,   Division Boundary

Flora of area

Species composition

Stock density

individual/community rights under
RoFR have been recognized

Rights recognized under the Indian
Forest Act, 1927Stock density

Working plan prescriptions

Fauna

Forest Act, 1927

Forest area diverted in past

Conditions Stipulated in Stage-
Wildlife migratory corridor

Human habitations

Human population

I/Stage-II approvals under FC Act

Area identified to raise compensatory 
afforestataion

Human population

Livestock population

Compartment history

Monitoring reports

Location of Industrial, Mining and 
Infrastructure Projects

Forest Offence Incidences
Infrastructure Projects



Flow Chart For Creation of DatabaseFlow Chart For Creation of Database
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Forest Cover AssessmentForest Cover Assessment

Forest Survey of India (FSI) assesses and maps the country's forest cover using Forest Survey of India (FSI) assesses and maps the country's forest cover using 
remote sensing and publishes the biennial 'State of Forest Report' that gives the 
country's state & district wise forest cover maps and area statistics showing:

very dense forest (canopy density over 70%)
moderately dense forest (canopy density 40% - 70%)  moderately dense forest (canopy density 40% - 70%)  
open forest (canopy density 10% - 40%) 

Besides,      scrub,       water bodies, and       non forest are also shown. 

Ri
v
er

Settlem
ent

Water 
Bodies

Agriculture 
Forest

From NRSA, the FSI gets the satellite data of spatial resolution 23.5m ( 
up from 80m) of the most recent year of the suitable season.

Agriculture 
Land Submergence in Harda, East 

Nimar & Dewas districts (M.P.)
Plantation along Indira Gandhi  
Canal, Ganganagar (Raj.)MangrovesSatellite data showing different 

land cover classes 

up from 80m) of the most recent year of the suitable season.

Initially the interpretation was done visually (manually), and now the 
latest hard ware and digital image processing (DIP) soft wares are used 
for it. 

The scale of interpretation  is 1:50 000 (up from 1:1 million). This means 
that forested patches (and blanks inside forests) down to 
one hectare can be mapped now. 
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NEAR REAL TIME MONITORING OF FOREST FIRENEAR REAL TIME MONITORING OF FOREST FIRE

((http://maps.geog.umd.eduhttp://maps.geog.umd.edu ):): Methodology 

Daily acquisition of Modis Web Fire Mapper data 
from the UMD and MODIS website

( www.maps.geog.umd.edu) 

Coordinates taken from the site converted 

((http://maps.geog.umd.eduhttp://maps.geog.umd.edu ):):

Coordinates taken from the site converted 
into point coverage

Point cover coverage 

Point coverage  overlaid on 
the forest cover map prepared 

by FSI.

Removal of points 
which are not falling 
over the forest cover

Dissemination of near real time information to 
respective State for further verification on the ground

Points showing fire 

on the ground

Points overlaid on 
the on the ground
forest cover map

http://maps.geog.umd.edu
http://maps.geog.umd.edu
http://www.maps.geog.umd.edu
http://maps.geog.umd.edu
http://maps.geog.umd.edu


TERRA/AQUA MODIS Data Based Daily Active Forest Fire Alerts 

Daily acquisition of Generation of 2 daily Daily acquisition of 
TERRA/AQUA 
MODIS data

Generation of 2 daily 
Active Fire Alerts

MODIS contextual 
Fire Algorithm-

MOD14

~4 daytime passes 
per day

Value additions
•Forest Mask
•Forest Admin. overlay

MOD14

•Forest Admin. overlay

2D and 3D 
Visualization 

Disaster Management Support Programme

Decision Support Center

Indian Forest Fire Response and Visualization 
through BHUVAN

Indian Forest Fire Response and 
Assessment System (INFFRAS)

Fe
ed

ba
ck

Email Dissemination 
to ~400 nodal 

officers

Information to 
ground personnel for 

fire mitigation

Fe
ed

ba
ck

officersfire mitigation

Turn-around time of 
less than 1 hr from 
satellite overpass



Coastal AreaCoastal AreaCoastal AreaCoastal AreaCoastal Area

Assessment of Coral Reefs in India

Gulf of KutchLakshadweep

Dhamra river
SHORTT’S ISLAND

IRS ID LISS III  Image (2002)IRS IC LISS III Image (1998)

Change in Mangrove Cover of Mangrove Island in Bhadrak District - Orissa 

BHADRAK DISTRICT

Topo Sheet No. 73L & P, 74I

Assessment of Mangroves in India

An increase of about 48 hectares within 4 years

Classified Image Classified Image



Coral Reefs

MAPPING OF CORAL REEFS OF INDIAMAPPING OF CORAL REEFS OF INDIA

AtollsBarrier ReefFringing Reef
Methodology 

overview

Satellite data
(IRS P6 LISS-III / LandSAT)

Image classification

Image correction /
rectification

Satellite data
(IRS P6 LISS-III / LandSAT)

Masked out vegetation
& deep water from FCC

Pre-classified coral map

False Color Composite

Image classification
(supervised & unsupervised)

Post classification refinement

Pre-classified coral map

Accuracy 
assessment

Ground verification of pre-classified
Map using GPS ,toposheet

Final coral reef map

Post classification refinement

AOI editing on the basis of 
collected ground truth information

assessment



Assessment of the MangrovesAssessment of the Mangroves

Objective:  Objective:  Mapping and monitoring 
mangroves using LISS III & IV data. 

1. Community level mangrove maps   
including health assessment at 1:25 000

Output:

Satellite data of Kendrapara ( Orissa )

Conversion of DN values 

Satellite data (IRS P6  LISS III)
rectification

including health assessment at 1:25 000
2. Atlas

.

Conversion of DN values 
to spectral radiance

Supervised classification

Signature
generation

Unsupervised 
classification

Spectral analysis
DN of SWIR

Pre-field classified map

Contextual 
editing 

Pre-field zonation map

Mangrove zonation map

Accuracy and area estimation

Ground 
truthing

Final  map

Post-field classified map



NFI Me t h odo logy
Stratified country into 14 Stratified country into 14 
physiographic zonesphysiographic zones

60 districts are selected randomly for 60 districts are selected randomly for 
inventory in a cycle of 2 yrsinventory in a cycle of 2 yrs

District are divided into grid of District are divided into grid of 
2½ 2½ .

Selected 
District

Each  grid of Each  grid of 2½2½ 2½2½ are are 
divided into four subdivided into four sub--grids grids of of 

two two subsub--grids grids of 1¼of 1¼ 1¼1¼ are are 
selected randomly.selected randomly.

A square sample plot of size 0.1 A square sample plot of size 0.1 
ha is laid out at the centre of each ha is laid out at the centre of each divided into four subdivided into four sub--grids grids of of 

1¼1¼ 1¼1¼ ..
selected randomly.selected randomly.ha is laid out at the centre of each ha is laid out at the centre of each 

selected forest subselected forest sub--grid.grid.

2½’

5’ 5’

2½’

2½’

1¼’

TWO SAMPLE PLOTS 

ARE SELECTED BY TAKING

CENTER OF 1¼’X 1¼’ GRID 

2½’

5’ 5’

2½’

2½’

1¼’

2½’

5’ 5’

2½’

2½’

1¼’

TWO SAMPLE PLOTS 

ARE SELECTED BY TAKING

CENTER OF 1¼’X 1¼’ GRID 

5’ 5’2½’ 1¼’5’ 5’2½’ 1¼’5’ 5’2½’ 1¼’

dbhdbh ofof allall treetree overover 1010 cmcm recorded,recorded,
litterlitter andand soilsoil samplesample collected,collected,

inconsistencyinconsistency checkcheck ofof samplesample
datadata isis donedone throughthrough softwaresoftwarelitterlitter andand soilsoil samplesample collected,collected,

regenerationregeneration status,status, bamboo,bamboo, landland
use,use, legallegal status,status, cropcrop composition,composition,
etcetc areare recordedrecorded..

datadata isis donedonethroughthroughsoftwaresoftware
andand thenthen processedprocessed forfor
generatinggenerating differentdifferent estimatesestimates



GEOMATICS APPLICATIONS IN CLIMATE CHANGE RESEARCH 

Vulnerable grids (marked red) in the A1B scenario – for all of India -Vulnerable grids (marked red) in the A1B scenario – for all of India -

2035 (2035 and 2085)

Source IISc



39% of the forest grids 39% of the forest grids 
likely change under A2 
scenario by 2085 
causing loss of C stock 

PROJECTED IMPACT OF 
CLIMATE CHANGE ON 

Source: Chaturvedi et al., 2011

causing loss of C stock 
and biodiversity

CLIMATE CHANGE ON 
FORESTED GRIDS IN 
INDIA  A2 SCENARIO

Source: Chaturvedi et al., 2011

1 = stable grids

Source: Chaturvedi et al., 2011

1 = stable grids

2=forest grids 
undergoing undergoing 
change



Scope of Identification of Landscape: Scope of Identification of Landscape: 
Green India MissionGreen India MissionGreen India MissionGreen India Mission

Area under Seabuckthorn

Area under Shifting cultivationArea under Shifting cultivation

Mod. Dense Forest

Open Forest, Scrub or NF (Scope 
for suitable Landscape)  for suitable Landscape)  

Snow cover, Desert

Mangrove area

15’X15’ Grid



DatasetDataset
Knowledge based approach using some of the following layers:

Forest Cover Map

Forest Type Map

Digital Elevation Model

Forest Data

Digital Elevation Model

Wasteland Map

Soil MapSoil Map

District Map

Slope Map
Ancillary Data

Slope Map

Road network

Rainfall

Land Degradation Map



Implementation of Implementation of AfforestationAfforestation and monitoring in and monitoring in 
JFM Areas of OrissaJFM Areas of Orissa

Site Code/ Name: Site Code/ Name: BLD1BLD1--22--23542354--Banemila Banemila Site Code/ Name: Site Code/ Name: BLD1BLD1--22--23542354--Banemila Banemila 
Jan 2006

May 2009



Management PlansManagement Plans

Application of Geomatics for Generating Baseline Data for Working Plan: MizoramApplication of Geomatics for Generating Baseline Data for Working Plan: Mizoram

Geo-spatial Database for Corbett National ParkGeo-spatial Database for Corbett National Park

CORBETT NATIONAL PARK



Damage Assessment due to Super Cyclone in Orissa

Natural DisastersNatural Disasters

Damage Assessment due to Super Cyclone in Orissa

Rapid Assessment of Damage to Ecological Resources due to Tsunami

IRS-P6-LISS III  JAN.4, 05 IRS-P6-AWiFS DEC.21, 04 IRS-P6-AWiFS FEB.16, 05IRS-P6 AWiFS DEC. 26,2004

PRE-TSUNAMI POST-TSUNAMI POST-TSUNAMI
POST-TSUNAMI

TRINKET-ISLAND



National National SpatialSpatial Data Infrastructure FrameworkData Infrastructure Framework
(Source: NSDI Strategy and Action Plan, January 2001)(Source: NSDI Strategy and Action Plan, January 2001)
Agencies Com m it Spat ia l Data Holdings To NSDIAgencies Com m it Spat ia l Data Holdings To NSDIAgencies Com m it Spat ia l Data Holdings To NSDIAgencies Com m it Spat ia l Data Holdings To NSDI

TOPOGRAPHIC MAPS

Natural Resource Information System NODES
Source: National Natural Resource Management System

TOPOGRAPHIC MAPS
(Source: Survey of India)

FOREST MAPS
Source: Forest Survey of India

GROUNDWATER MAPS
Source: Central Ground Water Board

NSDI
GEOLOGY MAPS

Source: Geological Survey of India
IRRIGATION MAPS

Source: Ministry of Water ResourcesNSDI
THEMATIC MAPS

Source: National Remote Sensing Centre

URBAN MAPS

ADMINISTRATIVE BOUNDARY
Source: Census of India

URBAN MAPS
Source: Town and Country Planning Organization

SATELLITE IMAGES
Source: National Remote Sensing Centre

SOIL MAP
Source: National Bureau of Soil Survey, Land use &  Urban Planning

Interoperability



Visualized Layer in Geoserver



EXPORT as GML File



PUNJAB PROJECT : ASSESSMENT OF  PUNJAB PROJECT : ASSESSMENT OF  TREES TREES OUTSIDE FOREST (TOF)OUTSIDE FOREST (TOF)
Data  Used

IRS P6 LISS IV 5.8m Resolution

SOI Toposheet 1:25000 scale

Google  Earth/Pro  QuickBird data

Forest Area Figures in Punjab (ISFR 2009)

Recorded Forest area 06.07%    

Total Forest cover 03.30% 

Objectives

To map the area under TOF cover

To assess the success of extensive plantation exercise

To compare the mapping techniques
Google  Earth/Pro  QuickBird data

Total LISS IV Scenes 169

Total Forest cover 03.30% 

Culturable Non Forest Area(CNFA)  84.00%

Methodology

IRS-P6 Satellite data of 
Oct 2007- Apr 2008

To compare the mapping techniques

To explore scopes for afforestation

Unsupervised classification 

Masked out Non Forest Area 
From FCC 

Geometric Correction /
Rectification

Classified Forest
Cover map

Accuracy Assessment

Ground verification of reference 
maps prepared in Stage -I using 

GPS, Toposheet

Bund Plantation

Unsupervised classification 
and NDVI using different spectral

combination

AOI editing on the basis of 
Groun d Information and Google Pro

Post Classification Refinement

Forest Cover Map

Types of 
Tree Outside 
Forest (TOF)


