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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

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

U Large Forest Fire Monitoring

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

U Pre Fire Alert (one week advance based on Forest Fire Danger Rating)
0 Van Agni Geo-portal

U Fire Prone Forest Area

U APl and WMS service to State Forest Department

U Burnt scar assessment



Year Milestone

2004  Starteddisseminatiorof forestfire alertsbasedon MODISdataup to district levelthroughemail/FAX

2008 Initiation of SMSalertson numberof firesin State/District

IntroducedKMLfilesin emailalertsup to districtlevelalongwith SMSalerts
Publicationof & + dzf y Sl ¢ Ribrés@t® T A N@parts

Introductionof automatedemailalertsto nodalofficersusingpython script
Pilot studyon country-wide burnt scarassessmenfor 2015and 2016
PreFirealertspiloted for Uttarakhand HimachalPradesrand MadhyaPradesh

Completeautomationof entire FSIForestFire Alert System
SNPPVIIRSsensoraddedto FSiforest fire monitoringsystem
ForestFire Alert disseminatiorup to beatlevel
PreFirealertspiloted for panindia

ntroductionof improvedfeedbacksystemfor forestfire alerts
Initiation of satellitebasedLargeforest fire monitoringprogram
FSNManAgnigeo-portal

PreFirealert basedon FireWeatherIndex

Identificationof Fireproneforestarea

Introducedforest firesdangerrating

Strengtheningf largeforest fire monitoring systemand FSNManAgniGeaoaportal
WMSandAPIto stateforest department

Speciamonitoring of largeforest fire eventslike DzukouValley,SimilipalTR ,Bandhavgari Retc

Specialeport of unusualincreaseof forestfire alertin the State
Specialeport of earlywarning
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Comparison between the two sensor viz. MODIS and SNRRS

Feature

Sensor

Satellite

Launch

Algorithm

Equatorial Pass

Resolution

MODIS SNPPVIIRS

Moderate Resolution Imagin¢Visible Infrared Imaging Radiometer

Spectreradiometer

36 spectralbands(channel21,
22,31)

AquaandTerra

Dec1999and May 2002
Contextual

Terra 10:30am & 10:30 pm;
Aqua 01:30am & 01:30 pm

1kmx1km

Suite

5 HR Imagery channels (I-bands), 16
moderate resolution channels (M-
bands),andaD/N Band(M13and M15)

Suomi National Polarorbiting
Partnership(NPP katellite
Oct2011

Thresholdingand ContextualHybrid)
01:30amand01:30 pm

37/5mx375m ,
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Version 3.0 (Advancements from 2017)

A Improved Custom @ ., State wise SMS

Filter ipeline
PIp ©wWMS

A Trees outside w Improved A Map link in SMS
Forests layer geodatabase

rationalized
: w Auto generated
w SMS delivery maps of fire

A Industrial and standards and affected area. in

Volcanic fire filter monitoring SMS
mask

w Improved
Feedback Syste

w Map server based
web portal (open
source) for
dynamic display
of alerts

A Improved State
Portals

A Science quality
database




Near Real Time Forest Fire Monitoring

(MODIS & SNPP-VIIRS)
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Suppression and Mitigation of Forest Fires Alerts to State Forest
; Department

Alerts toSubscribers
, FSI Van Agn ArcGIS
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Example ofe-mail Alert

KMZ & CSV FILE OF FOREST FIRE POLYGONS OF SNPP__20190222 1334_ & @&
CHHATISGARH.csv', 'SNPP__20190222_1334_CHHATISGARH.kmz D

forestfiremonitoring@gmail.com
to draboaz, maniiyer19328, dfonpurl, abhishek.choudhery23 -

& 314 PM (1 hour ago)

Woes

SirMadam,

Please find enclosed the fire polygons of CHHATISGARH as a KMZ file attachment.

KMZ file is google earth compatible and would be uploaded automatically on google earth.

The CSV file with details such as Latitude, Longitude of centroid of fire pixel along with available administrative attributes are also attached.

With Regards,

Forest Fire Monitoring Team,

Forast Survey of India,

Ministry of Environment, Forest and Climate Change,
Kaulagarh Road, Dehradun- 248195.

0135-2754191 Ex-272

2 Attachments

|4
>

B SNPP_20190222_1334_
CHHATISGARH.csv

an

' & SNPP_20190222_... '

{Dhawalpur

13:34:33.95

FID

DATE
ACQTIME
SENSOR
STATE
DISTRICT
CIRCLE
DIVISION
RANGE

BLOCK
BEAT

13:34:33.95
1
2019-02-22
13:34:33.95
SNPP
CHHATTISGARH
GARIYABAND
RAIPUR CIRCLE
GARIYABAND DIVISION
KULHADIGHAT RANGE
KULHADIGHAT RANGE
BLOCK
DEVDONGER BEAT

FOREST_BLOPF

COMPT_NO
LAT
LON

918
20.2811
82.3506

|oate ACQTIME SENSOR LOM (DD) LAT (DD) LOM (DD MM S5} LAT (DD MM 5S) STATE DISTRICT CIRCLE DIVISION RANGE BLOCK BEAT FOREST BLOCK COMPT NO
22-02-2019 13:34:33 SNPP 82.0154 19.4208 82° 00' 53"E 19° 25" 14"N CHHATTISGARH BASTAR JAGDALPUR CIRCLE BASTAR DIVISION KARPAWAND RANGE KARPAWAND RANGE BLOCK JAIBEL BEAT RF 1210P

122:02-2013 13:34:33 SNPP 82.3506 20.2811 82° 21' 02"E 20°16'51"N CHHATTISGARH GARIYABAMND RAIPUR CIRCLE GARIYABAND DIVISION KULHADIGHAT RANGE KULHADIGHAT RANGE BLOCK DEVDOMGER BEAT PF 918
22-02-2019  13:34:33 5NPP 83.1022 21.5517 83° 06'07"E 21°33'06"N CHHATTISGARH RAIGARH BILASPUR CIRCLE ~ RAIGARH DIVISION SARANGGARH GOMARDA RANGE SARANGGARH GOMARDA RANGE BLOCK KAWLAJHAR BEAT PF lO 886
22-02-2019 13:34:33 SNPP 83.1022 21.5517 83°06'07"E 217 33'06"N CHHATTISGARH RAIGARH BILASPUR CIRCLE ~ RAIGARH DIVISION SARANGGARH GOMARDA RANGE SARANGGARH GOMARDA RANGE BLOCK KAWLAJHAR BEAT RF 891




D aS h bo ard fo r N RT S e arC h an d D OWﬂ | O ad @ Search Fire Points - For the Fire season 2017-2022 (From 17th January, 2017 till date)
6‘ , FOREST SURVEY OF INDIA Fire Points = =
%

e & &i Ministry of Environment, Forest & Climate Change 3. Select Source 4 State -

aT-I G&&TUT Both v ALL v

5. Select Circle *
Forest Fire Alerts System 3.0 ~ Select State First - .

6. Select Division 7. Select Range

Sarvey

-- Select State First -- v -- Select State First -- v

- - - . - _ 8. Select Block/Section/Ru d 9. Select Beat
New User? Sign-up Here Already Registered? EditlUpdate/Un-subscnbe State Admin Login elect BlockiSectlon/Roun elect Bea
-- Select State First — ~ -- Select State First — v

Fire Alert Dissemination Status for MODIS e Search Fire Points - For the Fire season 2005-2018

Last Satellite Pass Last Mail Recevied from NRSC Last Mail Sent from FSI Last SMS Sent
1. From Date * 2. To Date *
05;02!2021 05!02!2021 05/022021 05‘,-02[2021 2005-02-01 Click here to select Date
02:27:19 02:46:23 02:48:17 02:54:27 3. Select Source ~ 4. State
Both v ALL -
Fire Alert Dissemination Status for SNPP 5. Selact Circla*

Last Satellite Pass Last Mail Recevied from NRSC Last Mail Sent from FSI Last SMS Sent -- Select State First — ~
05/02/2021 05/02/2021 05/02/2021 05/02/2021 ® SefectBivision 1 Select Range
023653 03_2828 033246 035758 -- Select State First - ~ -- Select State First v
8. Select Block/Section/Round 9. Select Beat
Fire Alert Dissemination Log .- Select State First - v -- Select State First -- A
State Wise Re istration Archival Search for Fire Points* (From November 2002 to June 2018)
g *The below archival data is the MODIS Science Quality data for a period of November, 2002 - June, 2018 as per FIRMS. It is not based on the MRT Fire Alerts sent by
p Fsl
WEST BENCAL -l
UTTARAKHAND e
UTTAR PRADESH - 0
_ F
{t\:kﬁﬁﬁggﬁ = 1. From Date * 2. To Date *
SIKK]
ASTHAN -
A FUNJAE - Click here to select Date Click here to select Date
PUDUCHERRY
NACDISHA - —
MIZORAM - 3. Select Source * 4. State *
MESTANIPLR T
MAHARASHTRA MODIS - ALL ~
MADHYA PRADESH
LAKSHADWEEP
AR : 5. Select Circle *
: JHARKHAND
G e — — Select State First - v
HARYANA -
CUJARAT -mm—
oo 6. Select Division 7. Select Range
. DAMAN AND DI
DADRA ANQSI;I_&..A%EE\XEH | -- Select State First — hd -- Select State First hd
CHANDICARH
SSAM 8. Select Block/Section/Round 9. Select Beat
ARUNACHAL PRADESH
ANDHRA PRADESH —mm—
ANDAMAN AND NICOBAR ISLANDS -] -- Select State First — - -- Select State First — -
M) o0 oo o0 o0 ol o0 o0 ol o0 o0 oo o0
a0 207 T e 0 T B B 6P 0 a0 e
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Large Forest Fire Monitoring




Large ForestFire

AAutomated 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.

AA fire event comprising of at least 3 proximate VIIRS pixels

Candidate Large Forest Fire

13



Definition & Objectives

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

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

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

ATo support rehabilitation of fire affected areas



Satellite Image Validation By Google Earth Engine

First Detection Time| Last Detection Time| No. of Days fire remained active No. of Pixels
KOTDWARS UTTARAKHAND 20180520 20180530 | 9 | 233

Large Forest Fire 2018
DATE

I 2018-05-20

B 2018-05-21

B 2018-05-22

I 2018-05-23

I 2018-05-24

I 2018-05-25

| 2018-05-26
B 2018-05-27
| 2018-05-28
I 2018-05-29

STATE UTTARAKHAND

DISTRICT PAURI GARHWAL

CIRCLE  SHIVALIK CIRCLE

DIVISION LANSDOWNE FOREST
DIVISION

RANGE KOTDWAR RANGE,
LALDAN®ANGE




Satellite Image Validation By Google Earth Engine

First Detection Time| Last Detection Time| No. of Days fire remained active No. of Pixels
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Example ofe-mail Alert of Large Forest Fire

KMZ & CSV FILE OF 2 ACTIVE LARGE FOREST FIRES OF HIMACHAL PRADESH DETECTED IN SNPP__20190528_1353 & 3

> Office/FSI_CSV x

fsilargeforestfire2018@gmail.com
to ccffpfc, apnagar, apnagar, biswastapas007, anupampal88, harshijn18, sk7shatty7, me, abhishek.choudhery23, evforester -

& 259PM (1 hourago) Iy

Sir/Madam
It is to bring to your attention that 2 of LARGE FOREST FIRES are currently active in HIMACHAL PRADESH as per the recent satellite data pertaining to SNPP__20190528 1353,

Forest Survey of India is currently testing the LARGE FOREST FIRE MONITORING PROGRAMME using near real time SNPP-VIIRS data.
Herein, FSI will disseminate Large Forest Fire alerts with the objective to identify track and report serious forest fire incidents so as to help monitor such fires at senior level in the State Forest Department and also
seek timely additional assistance that may be required to contain such fires.

Please find enclosed the Large Forest Fire polygons of HIMACHAL PRADESH as a KM/ file attachment

- KMZ file is google earth compatible and would be uploaded automatically on google earth.

- Kindly click on the fire pixels for detailed administrative information as well as time-span of the fire.

- For a particular large-fire, Active fire pixels are depicted in color RED in contrast with Previous fire pixels in a single kmz file to track its spread, extents and time-span

Please find enclosed CSV file for the Large Forest Fire palygons detailed of HIMACHAL PRADESH SNPP 20190528 1353

< SNPP__20190528_1353
We would really appreciate if you could share your feedback on this new initiative which will help us to improve and provide useful information to the decision makers. ¥ 3 FID 1042
You may revert to us for queries or feedback. ] : 2 LAT 31.3382
LON 77.0842
SENSOR VF375
ACQDATE  2019-05-28 13:53:27
DATE_Con  5/28/2019
File_Name SNPP__20190528_1353
Fire_Name PANGNA-1
F_S_Time 20190528_1353
STATE HIMACHAL PRADESH
DISTRICT  MANDI
CIRCLE MANDI CIRCLE
DIVISION KARSOG DIVISION
RANGE PANGNARANGE
BLOCK CHINDHI BLOCK
BEAT KANDABEAT
SHAPE_Leng 0.014643
SHAPE_Area 0.000013
L_T_Dic 20190528_1353
Active 1

With Regards,

Forest Fire Menitoring Team,

Forest Survey of India,

Ministry of Environment, Forest and Climate Change,
Kaulagarh Road, Dehradun- 245195

0135-2754191 Ex-272

2 Attachments

L]
>

s
Google Earth

19 DigitalGlobe

& SNPP_20190528._... ' B sNPP_20§90528._.. '

31°19'59.82" N 77°05'30:15"E .elev 1871 m eye alt 4.97 km (

LAT lLon SEMNSOR ACODATE FIRE MAME FIRST DETECTED STATE DISTRICT CIRCLE CIVISION BAMNGE BLOCK BEAT LATEST DETECTED STATUS*
31.0184 768745 VF375 28-05-2019 13:53 KUTHAR -1 20190528_1353 HIMACHAL PRADESH SOLAMN BILASPUR CIRCLE KUMNIHAR DIVISION KUTHAR RAMNGE FATTA BLOCK AWAD BEAT 20190528_1353 1
31.01B5 T6.B719 VF375 2B-05-2019 13:53 KUTHAR -1 201905281353 HIMACHAL PRADESH SOLAMN BILASPFUR CIRCLE KUMNIHAR DIVISION KUTHAR RAMNGE FATTA BLOCK AWAD BEAT 201905281353 1
31.0191 768.8775 VF375 28-05-2019 13:55 KUTHAR -1 20190528_1353 HIMACHAL PRADESH SOLAN BILASPUR CIRCLE KUMNIHAR DIVISION EUMIHAR RANGE CHAMNDI BLOCK GOELA BEAT 20190528_1353 1
31.0191 768775 VF375 28-05-2019 13:55 KUTHAR -1 201905281353 HIMACHAL PRADESH SOLAN BILASPUR CIRCLE KUMNIHAR DIVISION KUTHAR RAMNGE FATTA BLOCK AWAD BEAT 201905281353 1
313577 F7.0782 VF375 28-05-2019 13:53 PANGMA -1 201905281353 HIMACHAL PRADESH MANDI MAMDI CIRCLE KARSOG DIVISION FAMNGMNA RANGE CHINDHI BLOCK KANDA BEAT 201905281353 1
31.3382 770842 VF37Y5 28-05-2019 13:53 PANGMNA -1 20190528_1353 HIMACHAL PRADESH MANDI MANDI CIRCLE KARSOG DIVISION PANGMNA RANGE CHINDHI BLOCK KANDA BEAT 20190528_1353 1

31.341 770825 VF375 2B-05-201%9 13:53 PANGMA -1 20190528_1353 HIMACHAL PRADESH MAMNDI MAMNDI CIRCLE KARSOG DIVISION FAMNGMNA RANGE CHINDHI BLOCK KANDA BEAT 1

201‘30523]:%53
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