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Forest fire studies of FSI
Forest Survey of India (FSI) is playing a pivotal role in forest fire monitoring in the country since 2004

when satellite data based alerts of near real time detection of active forest fires were started. Currently

following services are being provided

ü Near Real Time Forest Fire Monitoring (MODIS & SNPP-VIIRS)

ü Large Forest Fire Monitoring

ü Fire Weather Index base Forest Fire Danger Rating System (FFDRS)

ü Pre Fire Alert (one week advance based on Forest Fire Danger Rating)

ü Van Agni Geo-portal

ü Fire Prone Forest Area

ü API and WMS service to State Forest Department

ü Burnt scar assessment
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Year Milestone

2004 Starteddisseminationof forest fire alertsbasedon MODISdataup to district levelthroughemail/FAX

2008 Initiation of SMSalertson numberof fires in State/District

2012
¶ IntroducedKMLfilesin emailalertsup to district levelalongwith SMSalerts

¶ Publicationof ά±ǳƭƴŜǊŀōƛƭƛǘȅof LƴŘƛŀΩǎforeststo ŦƛǊŜǎέreport

2016

¶ Introductionof automatedemailalertsto nodalofficersusingpythonscript

¶ Pilotstudyon country-wide burnt scarassessmentfor 2015and2016

¶ Pre-Firealertspiloted for Uttarakhand, HimachalPradeshandMadhyaPradesh

2017

¶ Completeautomationof entire FSIForestFireAlert System

¶ SNPP-VIIRSsensoraddedto FSIforest fire monitoringsystem

¶ ForestFireAlert disseminationup to beat level

¶ Pre-Firealertspiloted for panIndia

2018 Introductionof improvedfeedbacksystemfor forest fire alerts

2019

¶ Initiation of satellitebasedLargeforest fire monitoringprogram

¶ FSIVanAgnigeo-portal

¶ Pre-Firealert basedon FireWeatherIndex

¶ Identificationof Fireproneforest area

2020

¶ Introducedforest firesdangerrating

¶ Strengtheningof largeforest fire monitoringsystemandFSIVanAgniGeo-portal

¶ WMSandAPIto stateforest department

2021

¶ Specialmonitoringof largeforest fire eventslikeDzukouValley,SimilipalTR,BandhavgarhTRetc

¶ Specialreport of unusualincreaseof forest fire alert in the State

¶ Specialreport of early-warning
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Feature
MODIS SNPP-VIIRS

Moderate Resolution Imaging 
Spectro-radiometer

Visible Infrared Imaging Radiometer 
Suite

Sensor
36 spectralbands(channel21,
22, 31)

5 HR Imagery channels (I-bands), 16
moderate resolution channels (M-
bands),anda D/N Band(M13andM15)

Satellite AquaandTerra
Suomi National Polar-orbiting
Partnership(NPP)satellite

Launch Dec1999andMay2002 Oct2011

Algorithm Contextual ThresholdingandContextual(Hybrid)

Equatorial Pass
Terra- 10:30am& 10:30pm;
Aqua- 01:30am& 01:30pm

01:30amand01:30pm

Resolution 1 km x 1 km 375m x 375m

Comparison between the two sensor viz. MODIS and SNPP-VIIRS
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SNPP-VIIRS375

MODIS-TERRA

MODIS-AQUA

SATELLITE TIME CLOCK
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Version 3.0 (Advancements from 2017)

ωAccurate
ÅImproved Custom 

Filter 

ÅTrees outside 
Forests layer 
rationalized

ÅIndustrial and 
Volcanic fire filter 
mask

ωQuick
ωState wise SMS 

pipeline

ωImproved 
geodatabase

ωSMS delivery 
standards and 
monitoring

ωEasy to use 
& integrate

ωWMS

ÅMap link in SMS

ωAuto generated 
maps of fire 
affected area in 
SMS

ωImproved 
Feedback System

ωImproved 
database
ωMap server based 

web portal (open 
source) for 
dynamic display 
of alerts

ÅImproved State 
Portals

ÅScience quality 
database
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Near Real Time Forest Fire Monitoring 

(MODIS & SNPP-VIIRS)
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Alerts to State Forest 
Department

Signals 

Transmitted to 

Earth Station

Signals 

Received by 

Satellite
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Automated Processing

Suppression and Mitigation of  Forest Fires

Dissemination

Near Real Time Forest Fire Monitoring (MODIS & SNPP-VIIRS)

FSI Van Agni 
Geo-Portal

Alerts to Subscribers

Data Processing Centre

Data Receiving Centre (NRSC)

Large Forest Fire
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MODIS hot spots detected 

during 2020-2021 Forest Fire 

season

SNPP-VIIRS hot spots detected 

during 2020-2021 Forest Fire 

season
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Example of e-mail Alert
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Dashboard for NRT Search and Download

Fire Points
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Large Forest Fire Monitoring



ÅAutomated identification and tracking of large fire events based on 
proximity of fire alerts (pixels) in a given satellite pass within the 
estimated fire boundary till the event is alive.

ÅA fire event comprising of at least 3 proximate VIIRS pixels

Candidate Large Forest Fire

Large Forest Fire
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Definition & Objectives

ÅTo enable SFDs to monitor large forest fire events and provide 
special emphasis in fire control of these events 

ÅTo provide disaster escalation support in order to bring in timely 
additional support from other agencies such as District 
Administration, SDMA, NDMA, Armed forces etc

ÅNational Large Forest Fire Database would help in future planning 
especially in development of State Crisis Management Plans, 
Working Plans

ÅTo support rehabilitation of fire affected areas 14



FireName State First Detection Time Last Detection Time No. of Days fire remained active No. of Pixels

KOTDWAR -5 UTTARAKHAND 2018-05-20 2018-05-30 9 233

Large Forest Fire 2018

DATE

2018-05-20

2018-05-21

2018-05-22

2018-05-23

2018-05-24

2018-05-25

2018-05-26

2018-05-27

2018-05-28

2018-05-29

STATE UTTARAKHAND
DISTRICT PAURI GARHWAL
CIRCLE SHIVALIK CIRCLE
DIVISION LANSDOWNE FOREST 

DIVISION
RANGE KOTDWAR RANGE, 

LALDANG RANGE

Satellite Image Validation By Google Earth Engine 



FireName State First Detection Time Last Detection Time No. of Days fire remained active No. of Pixels

KOTDWAR -5 UTTARAKHAND 2018-05-20 2018-05-30 9 233

Satellite Image Validation By Google Earth Engine 

Pre Fire Date ς2018-05-17, Image - Sentinel 2 Fire Date ς2018-05-22, Image - Sentinel 2Fire Date ς2018-05-25, Image - Sentinel 2Fire Date ς2018-05-30, Image - Sentinel 2
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Total Large Forest Fire Event of 
SimilipalTiger Reserve

136

Large Forest Fire Event of SimilipalTiger Reserve Overlaid over FCC of Sentinel2 satellite data (8th Mar, 2021)



Example of e-mail Alert of Large Forest Fire
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Sentinel 2 Satellite Image for 24th Dec, 2020
No Fire Detected (Pre fire Image)

Sentinel 2 Satellite Image for 3rd Jan, 2021
Burnt area as on 03rd Jan, 2021. Area affected 329.49 HaBurnt area as on 06th Jan, 2021  Area affected 456.38 HaBurnt area as on 08th Jan, 2021.  Area affected 627.12 Ha

Dzokou Valley
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