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Project

Assess availability of raw 

material for establishment 
of wood based industries

Assess country’s forest 
resources on a periodic 

basis to support national 

planning   

New Mandate

PISFR: Pre-investment Survey of Forest Resources

FSI: Forest Survey of India
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FOREST SURVEY OF INDIA, DEHRADUN

SATELLITE IMAGERY INTERPRETATION LAB METHODOLOGY OF FOREST COVER MAPPING

INPUTS

• Satellite data from National Remote Sensing Agency 
(NRSA)- Imagery/ Digital

• SOI Toposheets on 1:250,000 scale (about 363 sheets)/ 
or on 1:50,000 scale (about 5,200 sheets)

• Interpretation and detailed ground verification by FSI

OUTPUTS  (FOREST COVER MAP)

CATEGORY CROWN DENSITY

Very Dense Forest More than 70%

Moderately Dense Forest Between 40-70%

Open Forest 10-40%

Scrub Less than 10% 

Mangroves

CLASSIFIED MAP Forest Cover Map of India

Cycle Year of Assessment Satellite & Sensor Resolution Scale

I

II

III

IV

V

VI

VII

VIII

1987

1989

1991

1993

1995

1997

1999

2001

LANDSAT MSS

LANDSAT TM

IRS-1B

LISS-II

IRS-1C

LISS-III

IRS-1C/1D

LISS-III

80m x 80m 1:1million

30m x 30m

36m x 36m

23m x 23m

23m x 23m

1:250,000

1:50,000

IRS-1D, LISS-III2003IX 23m x 23m 1:50,000

Forest Cover Assessments Over The Years THEMATIC MAPPING

• Mapping is done at 1:50,000 scale using aerial 

photographs and SOI toposheets 

• Visual interpretation done through 

stereoscope followed by ground verification

• Thematic maps depict forest types, species 

composition and other land uses

• Used for updating stock maps, working Plan 

preparation and management of forest 

resources

• 60.4 m ha or about 80 % forest area covered
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Legend

Bamboo Brakes (dense)

Bamboo Brakes (open)

Dense forest

Grassland/Wasteland/Barrenland/Rockyland/Pasture

Habitation/Agriculture/Industry/Fallow

Mixed forest & Sal (sal 20% to < 50% - dense)

Mixed forest & Sal (sal 20% to < 50% open)

Mixed forest (more than 50% of the crop - dense)

Mixed forest (more than 50% of the crop - open)

Mixed forest with Bamboo (dense)

Mixed forest with Bamboo (min 20% Bamboo - dense)

Mixed forest with Bamboo (min 20% Bamboo - open)

Mixed forest with Bamboo (open)

Non forest

Open forest

Plantation (forest plantation of any species)

Regrowth/Coppice regeneration

Sal (more than 50% of the crop - dense)

Sal (more than 50% of the crop - open)

Scrubs

Shifting cultivation

Water bodies

Thematic Map (78 K/5)- East Garo Hills District (Part)

Field inventory of unexplored forest areas started 

after launch of a FAO/UNDP/GOI project named as 

Pre-Investment Survey of Forest Resources (PISFR) 

in 1965 which led foundation of NFI

From 1965 to 1981

•Forest Inventory confined to certain project areas 

for setting up wood based industries

•Sampling design adopted as per prevailing 

condition of areas

National Forest Inventory
 

Since 1981 NFI was launched with the 
creation of FSI 

•Country was divided into grids of 2.½’ x 2.½’ 
and Systematic sampling followed by taking 
two plots of 0.1 ha in each grid

•Each year only selected districts covered 
due to limitation of manpower and 
districts/state level reports produced 

•About three fourth of forested area of 
country could be inventorised in 20 years

National Forest Inventory
 

• Basic goal to generate a national level growing stock 
information on two-year basis and improve the estimate 
in subsequent cycles. All districts of the country will be 

covered in 20 years.

• For this purpose, country stratified into 14 physiographic 

zones

• Sixty districts (10%) covered in every two year cycle.

• Districts selected randomly within each zone with 

probability proportion to size

• Along with Forest inventory, vegetation survey of herbs 

and shrubs also carried out

• Soil and litter carbon also measured

Revised Methodology of NFI since 2001
 

• FSI started inventory of TOF in 1991 realizing its 
importance/contribution in providing timber, 

fuelwood and environmental services

• Over the years, methodology modified to 

generate information at national level

• In the present methodology, high resolution 
satellite data is used to identify TOF patches and 
stratify same into block, linear and scattered 

strata

• After the stratification appropriate sample plots 

are laid on the ground for field inventory

Inventory of Trees Outside Forests (TOF)
 

BLOCK

LINEAR

SCATTERED

Classified Map
 

Overall accuracy of classification = 92%
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Legends

Punjab

Bhatinda

FaridkotFerozpur

Ferozpur

Classified Trees Outside Forest Map of Muktsar (Punjab)

Based on Digital Classification of Merged Data (IRS 1D LISS III & Pan) FOREST AND TREE COVER IN INDIA

100.003,287,263TotalGeographic

area  * included in 

the non-forest area

78.132,568,661Non-forest   

1.2340,269Scrub

3.04*99, 896Total Tree Cover

20.64678,333Total Forest Cover

8.76287,769c) Open

10.32339,279b) MDF

1.5651,285a) VDF

Forest Cover 

% of Geo. AreaArea (km²) Class 

Training

• Personnel of State (Provinces) Forest 

Departments trained in application of Remote 

Sensing, GIS & GPS and Forest Inventory for 

preparation of Forest Management Plans 

(Working Plans)

• Ten to twelve courses per year for different 

levels of forest officials

• Around 2,500 forest officials trained till date

• Customised training courses for State Forest 

Departments and International Organisations, 

etc also conducted

• So far Forest cover assessments of the country done 
nine times. Latest (9th) one published as SFR 2003 in 
2005.

• About 80% of forest area covered with thematic maps 
on 1:50,000 scale depicting forest types, species 
composition and other land uses

• Over 80% of forested area of the country inventorised
and more than 140 inventory reports published

• As per latest methodology of NFI, growing stock of the 
forested land and TOF assessed in 2005

• Around 2,500 Forest Officials trained in application of 
Remote Sensing, GIS & GPS and Forest Inventory.

MAJOR ACHIEVEMENTS OF FSI  
 

• Monitoring of forest plantations raised by Forest 
Development Agencies

• Assessment of Carbon in India’s Forests

• Assessment of Coral Reefs

• Assessment of Mangroves

• Forest Fire Detection and Monitoring

• Forest Type Mapping

• Assessment of Damage to Ecological 
Resources due to Tsunami

• Forest Cover in Tiger Reserves: Status and 
Change

SPECIAL STUDIES
 

2.5’x2.5’ 

grid

ASSESSMENT OF GROWING STOCK, BIOMASS AND 
CARBON IN INDIA’S FORESTS

• Study done  under NATCOM (India’s Initial National Communication to 
UNFCCC)

State/UT 
wise

Stratum 
wise

Growing Stock 
Assessment for the 
Entire country

Map sheets
Calculation of 
volume in the 

Grid

Location specific 
Inventory data

Aerial Photograph, Stock 
maps, Inventory forms

Forest Cover Maps based 
on Satellite data

Divided into 
Grids of 
2½’x2½’

Density

Volume

Forest type/strata

2.5’x 2.5'

Forest

Non forest

Selection 
of 

Forested 
Grids

2.½’x2.½’ 

1,083.81Carbon

(million tons)

2,395.37Biomass

(million tons)

4,340.03Growing Stock 

(million m³ )

633,359Forest Cover 

(km²)

1994

Biomass Carbon

Estimation of 
Biomass using 
Specific Gravity 
method ( done by FRI)

Estimation by Ash 
Method (by FRI)

2.5’x2.5’
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Forest Fire Maps

• Recent initiative in near real time detection 
and monitoring of occurrence of forest fire.

• Information of MODIS satellite data is used 
on a daily basis. 

• The fire locations downloaded are then 
overlaid on forest cover maps to rule out 
occurrence of fire outside forests.

• The geo coordinates of fire locations within 
forest cover along with ancillary information 
are communicated to the concerned SFD for 
verification and further action. 

THANKS
for your attention


