
Real Time Monitoring of Forest 
Fire Alerts-Response in Odisha
Using Geospatial Technologies



• Geographical area of Odisha is 155,707 Sq Km, out of which 52,156 Sq Km

(which is 33.5%) is under Forest Cover as per ISFR 2021.

• Recorded Forest area of Odisha is about 61,204 Sq. Km.

• Odisha experiences forest fires mainly during the month of January to June.

• As the Forests in Odisha are deciduous type, the intensity of Forest Fire

depends on the quantum of dry leaves on forest floor, wind flow in the fire

affected area & rain during the month of Jan & Feb .

• In some places in the state the forest fire is also caused due to the burning of

forests by local tribals still using “Slash and Burn” method of farming.

Status of Forests in Odisha 



Automated Forest Fire Response System (Data Collection)

Forest Fire 
Mobile App in 
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Key Features of Odisha Forest Fire Management

1. Forest Fire Alerts are received from NRSC-Forest Survey of India 

through direct API.

2. Automatic Geo-Data processing in OFMS Server and fire alerts sent to

Smartphones of beat level forest officials as per their geographical

jurisdiction. About 8000 mobiles are registered & are now in use.

3. Offline navigation to fire alert point, data collection with geo tagged 

pictures and action taken using OFMS mobile application.

4. Data sync from mobile to OFMS Central Server for proper reporting of

fire alert status on a near online basis.



5. Past data visualization and report yearly, quarterly, monthly, weekly or 

customised date range for repeat fire analysis and vulnerable zone mapping.

6. Zonation based Forest fire analysis can be made for forest blocks for planning 

the preventive action and staff allocation for fire fighting.

7. Maximum week analysis to show the most fire prone weeks across the state for 

preventive planning and staff allocation.

8. Fall back mechanism for forest fire alert generation using NASA or NRSC 

data.

9. District Level Committee under the Chairmanship of Collector: District Level 

Action Plan for an coordinated effort   with other relevant Line Departments.



OFMS @ Mobile (Odisha Forest Management System)



Forest Fire Management On Field
Forest, Environment & Climate 

Change Department , Govt. of Odisha 



Forest Fire Management @ OFMS (Odisha Forest Management System)

www.odishaforestgis.in



Forest Fire Mapper @ OFMS (Odisha Forest Management System)

 Satellite data plays a vital role
in identifying and mapping
forest fires and in recording the
frequency at which different
Vegetation types/zones are
affected.

 Past data visualization and
report yearly, quarterly,
monthly, weekly or custom date
range for repeat fire analysis
and vulnerable zone mapping.

 A geographic information
system (GIS) is being used
effectively to combine
different forest-fire-causing
factors for demarcating the
forest fire risk zone map.





















Forest Fire Management-
Monitoring and Alert System 

Forest Survey of India
Ministry of Environment, Forest and Climate Change,
Dehradun, Uttarakhand, sunilchandra.iitr@gmail.com

Two Day’s Workshop on Disaster Risk Management-Trends and Technologies , 27th -28th Feb., 2023 ,  NRSC, Hyderabad



⮚ According to the India State of Forest Report,2021 the estimated fire-
prone area under extremely, very high, highly and moderately fire
prone is 2.81%, 7.85% and 11.61% and 13.19% respectively

⮚ Total forest fire-prone area within the recorded forest area is 35.46%
(ISFR 2021)

⮚ The extent of forest area annually experiencing surface fire which
affects ground flora and organic matter is estimated to be 3.69% of the
recorded forest area. (ISFR 2013)

⮚ Further, about 2.3% of the total forest of the country is found to be
affected by forest fire annually-FSI

Forest Fires in India- Some Facts



Forest Fires in India – Some Statistics

Fire Season
No. of detections 

(SNPP-VIIRS Sensor)

Nov 2021 - June 2022 2,23,333

Nov 2020 – June 2021 3,45,989

Nov 2019 – June 2020 1,24,473

Nov 2018 – June 2019 2,10,286

Jan 2018 – June 2018 2,58,480

Jan 2017 – June 2017 2,45,783

Total Fire Prone Forest Area is 35.46% of the forest cover (as per ISFR 2021)

State 1st Nov 2020 – 30th June 2021
Odisha 51,968
Madhya Pradesh 47,795
Chhattisgarh 38,106
Maharashtra 34,025
Jharkhand 21,713
Uttarakhand 21,487
Andhra Pradesh 19,328
Telangana 18,237
Mizoram 12,846
Assam 10,718

State 1st Nov 2021 – 30th June 2022
Madhya Pradesh 32,728 
Chhattisgarh 25,972 
Maharashtra 22,052 
Odisha 22,014 
Andhra Pradesh 14,138 
Telangana 13,737 
Uttarakhand 12,985 
Jharkhand 9,419 
Mizoram 8,734 
Assam 8,158 
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Forest fire detections
STATE

Nov,2018-Jun,2019 Nov,2019-Jun,2020 Nov,2020-Jun,2021 Nov,2021-Jun,2022 Nov,2023-23 Feb 2023
MODIS SNPP-VIIRS MODIS SNPP-VIIRS MODIS SNPP-VIIRS MODIS SNPP-VIIRS MODIS SNPP-VIIRS

ANDAMAN & NICOBAR Is. 6 37 15 39 2 16 3 33 0 1
ANDHRA PRADESH 1748 15746 1080 9996 2888 19328 1716 14,138 625 3630
ARUNACHAL PRADESH 926 2617 660 1786 1109 3914 1116 3,449 228 1057
ASSAM 1940 5935 3000 8924 3387 10718 2305 8,158 184 690
BIHAR 203 2450 50 614 537 5179 222 3,024 12 122
CHANDIGARH 0 0 0 2 0 0 0 0 0 0
CHHATTISGARH 1608 25750 416 6360 3112 38106 1942 25,792 416 1756
DADRA & NAGAR HAVELI 0 19 1 21 3 33 1 15 0 3
DAMAN & DIU 0 2 0 0 0 1 0 3 0 1
DELHI 2 20 3 21 5 14 5 3 0 4
GOA 11 140 4 47 10 45 5 20 4 22
GUJARAT 224 2885 202 2770 422 3803 236 2,769 97 413
HARYANA 24 135 39 68 25 152 37 135 23 39
HIMACHAL PRADESH 142 1446 80 536 533 4110 601 5,280 78 425
JAMMU & KASHMIR 62 661 62 438 131 1098 524 4,282 9 52
JHARKHAND 363 6221 101 2613 1563 21713 630 9,419 120 820
KARNATAKA 1228 8078 538 4232 932 5784 800 4,973 742 4378
LADAKH 48 406
KERALA 192 1162 142 864 51 296 61 504 0 2
LAKSHADWEEP 0 0 0 0 0 0 0 0 0 0
MADHYA PRADESH 2723 22108 1383 9537 7103 47795 3908 32,728 587 3184
MAHARASHTRA 2516 26939 1102 14018 4297 34025 2309 22,052 509 2510
MANIPUR 1752 7384 2475 8800 3252 10457 1638 5,544 373 1634
MEGHALAYA 1545 5797 1826 6762 2052 7658 1431 6,322 134 850
MIZORAM 2795 7597 2816 7361 4345 12846 2105 8,734 178 451
NAGALAND 1057 2898 1248 2905 1726 4975 1309 3,471 270 1116
ODISHA 2123 19159 1326 10602 5307 51968 2086 22,014 776 3497
PUDUCHERRY 0 4 1 0 1 1 0 0 0 0
PUNJAB 77 214 52 153 171 635 128 428 37 58
RAJASTHAN 386 3025 420 3461 447 3402 238 2,703 59 349
SIKKIM 11 64 5 47 17 63 11 26 10 16
TAMIL NADU 752 4402 187 1368 202 1220 151 1,035 66 386
TELANGANA 1246 15262 1042 12132 2566 18237 1372 13,737 407 2947
TRIPURA 1195 3083 1467 4369 1664 5015 310 2,609 7 60
UTTAR PRADESH 855 4428 396 1548 1667 8608 905 5,428 208 617
UTTARAKHAND 1578 12965 167 759 2710 21487 1337 12,985 280 1459
WEST BENGAL 257 1653 141 1320 548 3287 233 1,520 321 1249

TOTAL 29,547 2,10,286 22,447 1,24,473 52,785 3,45,989 29,675 2,23,333 6,808 34,204



Forest  Fire Scenario in India

⮚ Most fires are man-made (intentional and unintentional)

⮚ NTFP collection, pasture burning, shifting cultivation, encroachment, 
Tendu Leaves, Mahua collection etc.

⮚ Most are ground fires affecting the ground vegetation and lower storey

⮚ Lack of modern fire fighting methods; Mostly put out by state forest 
departments with the help of locals

⮚ Many areas are annually affected in Western Himalayas, North 
Eastern States, Central highlands 

⮚ Pine Forests and deciduous forest types are mostly affected 



 Burnt area assessment for Uttarakhand state during the wild fires of years - 1995
and 1999

 Monitoring of Forest Fires ( Nov 2004-2011)
 Near Real time forest fire monitoring (2012 onwards) in collaboration with NRSC
 Forest fire vulnerability assessment at country level using fire points, and other

parameters including forest cover and forest types, rainfall, poverty index(2012)
 Burnt area assessment for Maharashtra(2014)
 Pre warning alert system for forest fires(2016)
 Burnt area assessment in the country for 2015 and 2016
 Large Fire Monitoring Programme(2019)
 Creation of a Forest Fire Portal(Van Agni)
 Mapping of extent and damages caused by large forest fires
 Fire Risk Zonation for the West Himalayan States using RS and Field Inventory

variables(2022)
 Burnt area assessment for Kerala and Uttarakhand(2022)and Manipur(in

progress)

Forest fire studies- some initiatives in FSI



Near Real Time Monitoring
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A SMS Alert
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X,
Y
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Information Dissemination at Beat Level



Feedback System9 Nos. of fires detected in 
ODISHA by SNPP(375mx375m) 
on 29-05-19 13:34:32 Click to 
view Fire Points http://fi-re.in/v2-
07d5dc&s=26&u=FSI000003 Clic
k http://fi-re.in/v2-
b6f186&s=26&u=FSI000003 for 
feedback.



Subscription Level No. of Subscribers
State 4339

District 6534

Circle 2603

Division 18686

Range 64635

Block 11439

Beat 68798

Total 177034



Ground Truthing in few of the fire affected regions



Large Forest Fire Monitoring Programme



Large Forest Fire Monitoring Programme

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

⮚ To provide disaster escalation support in order to bring in timely
additional support from other agencies such as District
Administration, SDMA, NDMA etc.

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

⮚ To support rehabilitation of fire affected areas



AN EMAIL ALERT FOR LARGE FOREST FIRE



Fire Name State
First Detection 

Time
Last Detection 

Time
No. of Days fire remained 

active

HARIDWAR -1 UTTARAKHAND 2022-04-21 2022-04-26 5

Case Study - Haridwar



Large Forest Fire Validation using Sentinel-2 Image(Prakasham District, Andhra Pradesh) Period 6th Feb-17th Feb., 2023



Pre-Fire Satellite Image(Sariska Tiger Reserve)



Post-Fire Satellite Image 
Post-fire Satellite Image (Sentinel 2)

Satellite Imagery Date : 30 March 2022



Mapping of Fire Affected Area

Affected Area (in ha)

Moderately 
Burnt Area

Low Burnt 
Area

Total 
affected 

area

208.90 640.84 849.74



Ground Verification of Fire Affected Areas(Sariska Tiger Reserve)

Field Photos of Low Burnt Areas

Field Photos of Moderately Burnt Areas



Case study in North East Region(Dzokou Valley)

23



Sentinel 2 Satellite Image for 24th Dec, 2020
No Fire Detected (Pre fire Image)

Manipur Nagaland

Dzokou Valley



Sentinel 2 Satellite Image for 3 rd Jan, 2021

Manipur Nagaland



Manipur Nagaland

Burnt area as on 03rd Jan, 2021. Area affected 329.49 Ha



Burnt area as on 08th Jan, 2021.  Area affected 627.12 Ha

Manipur
Nagaland



Information Dissemination in the Head of Forest Force Group



Burnt Area Assessment using AWiFS Data



Burnt Area Polygon disseminated to State Forest Fire Nodal officer

Burnt Area Polygon as Shape File overlaid on AWiFS Image



Month wise MODIS Points Month wise SNPP-VIIRS Points

Method used to estimate the state wise crucial period of fire season



Real Time WMS Services
(Use of services in Maharashtra Forest Geo-Portal)

http://117.239.200.171/mfd_portal
/



Pre Fire Alert Programme



FFDRS Pre-fire alerts 

Information about 5 km X 5 km grids falling into Extreme risk to Very high risk classes are disseminated as Pre-fire alerts
in the form of KML file



Uploaded on FSI Van Agni-geo Portal once a week

Van Agni Geo-portal

http://vanagniportal.fsiforestfire.gov.in/fsi_fire/fire.html?off=modfire2018/modis;snppfire2018/snpp;LargeFire2018/LargeFire&on=FWI/FWI



Fire 
Weather 

Index
(FWI)

Source: NASA 
Global Fire Weather 
Database(GFWED)

Physiographic 
Zone 

Archive Forest 
Fire Data

Vulnerable 
Forest Types

Forest Cover

Categorization

1. Extreme Risk
2. Very High Risk
3. High Risk
4. Moderate Risk
5. Low Risk

Masking

Forest Fire Danger 
Rating

Pre-Fire 
Alert

Forest Fire Danger Rating (FFDR) 
uploaded weekly 

on Van Agni Geo-Portal

Dissemination of alerts through e-
mail comprising KML file to 

⮚ PCCF (Head of Forest Force)
⮚ Forest Fire Nodal Officer of SFD
⮚ NDMA
⮚ SDMA

Pre-Fire Alert System 

36



Pre-Fire Alert Dissemination through  e-mail Alert



Integration of fire alert system with Common Alerting 
Protocol(CAP) Integrated Platform

❑ Integrated Public Alert System-सचेत, an early warning platform based
on Common Alerting Protocol (CAP).

❑FSI designated as one of the five alert generating agencies(AGA).
Entrusted with the Forest Fire Alert generation through CAP platform
to SDMAs.

❑The CAP platform is aimed to be widely used by National and State
Disaster Management Authorities(SDMA) for dissemination of alerts,
advisories and other useful information to the masses.

❑ It provides a converged platform for dissemination of targeted alerts
to people in vernacular languages through SMS.

❑As a one-stop solution and a concrete step towards realizing Hon’ble
Prime Minister’s 10 point Agenda for Disaster Risk Reduction, soon
messages for forest fires will be disseminated over all available
communication media including, Cell Broadcast, Radio, TV, Siren,
Social Media, Web Portal and Mobile Application through SDMA’s





Layers available in 
Van Agni Geo-portal

 Forest Fire Detections

 MODIS

 SNPP-VIIRS

 Large Forest Fire

 Forest Fire Danger 
Rating

 Fire Prone Forest Area

 Forest Cover Map 
(FCM)

 Forest Type Map (FTM)

WMS (information of last 3 days) & WFS (information of last 5 days)- Maharashtra, Madhya Pradesh, Odisha, Uttarakhand and 
Karnataka

Van Agni Geo-Portal
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Forest Fire Team
Forest Survey India

Ministry of Environment, Forest and Climate change 
Kaulagarh road Dehradun -248195

www.fsi.nic.in
E-mail  forestfiremonitoring@gmail.com

Forest Fire Control Room No-Ph: 0135-2752901



National Meet on Disaster Risk Management
Trends and Technologies

Enhanced NRT Services for Forest Fire Management

G RAJASHEKAR, GROUP HEAD, FEG, NRSC



If you do not burn the forest, 
it will burn. 
— A Kattunayakan Adivasi saying



Destructive and irreversible 
force

Inherent and fundamental 
process influencing most 
terrestrial ecosystems

OR

• Fires play an integral role in shaping ecosystem properties  and 
have widespread impacts on climate and biogeochemical cycles.

• Frequent fires are essential for maintaining savanna 
ecosystems),where as more episodic events in forests create a 
mosaic of habitats in different stages of postfire succession.

• Introduction or exclusion of fire from the landscape may lead to 
rapid shifts in vegetation structure and composition, carbon 
stocks, and biodiversity.

• Globally, fire emissions are responsible for 5 to 8% of the 3.3 
million annual premature deaths from poor air quality, and fire 
is the primary cause of elevated mortality from air pollution 
across much of the tropics.

• Fires affect global climate through changes in vegetation and soil 
carbon, surface albedo, and atmospheric concentrations of 
aerosols and greenhouse gases. 

• Climate feedbacks on fire activity are complex and vary by 
biome and level of fire suppression. 

Given projected increases in fire risk from climate change, fire management will be increasingly important for maintaining 
ecosystem function, air quality, and other services that influence human well- being.



Wildland Fire, Extreme Weather and 
Society: Implications of a History of Fire 
Suppression in California, USA

Current fire and smoke 
science views fire as a 
land management tool 
Public opinion favors the 
exclusion of fire

• Fire is a natural process integral to health of forest.
• Fire has been systemically removed creating a 

backlog of fuels as vegetation accumulates. 
• Suppression of fire along with extreme weather 

create large high intensity burns Extreme weather / 
climate change is increasing the duration of the fire 
season. 

• The result is large catastrophic fires not typical of 
these ecosystems. 

• Returning fire to the historic role it has played in 
sustaining these systems reduces the probability of 
catastrophic fire

Miller, Jay D., et al. "Quantitative evidence for increasing forest fire severity in the Sierra Nevada and southern Cascade Mountains, California and Nevada, USA." Ecosystems 
12 (2009): 16-32.
Schweizer, Donald, et al. "Wildland fire, extreme weather and society: Implications of a history of fire suppression in California, USA." Extreme Weather Events and Human 
Health: International Case Studies (2020): 41-57.
DellaSala, D.A. et al., 2022. Have western USA fire suppression and megafire active management approaches become a contemporary Sisyphus? Biological Conservation, 268, 
p.109499.

Have western USA fire suppression and 
megafire active management approaches 
become a contemporary Sisyphus?

• MegaFire (landscape scale) Active Management 
Approach (MFAMA) includes dozerlines, chemical 
retardants and igniters, backburns, and cutting 
trees (live and dead) etc.

Effects of fire suppression on fires



Zhou, Y., Singh, J., Butnor, J.R., Coetsee, C., Boucher, P.B., Case, M.F., Hockridge, E.G., Davies, A.B., Staver, A.C., 2022. Limited increases in savanna carbon stocks over decades of fire 
suppression. Nature 603, 445–449.
Ray, T., Malasiya, D., Rajpoot, R., Verma, S., Dar, J.A., Dayanandan, A., Raha, D., Lone, P., Pandey, P., Khare, P.K., others, 2021. Impact of Forest fire frequency on tree diversity and species 
regeneration in tropical dry deciduous Forest of Panna Tiger Reserve, Madhya Pradesh, India. Journal of Sustainable Forestry 40, 831–845.

not fully considered in afforestation or fire-suppression schemes but may mean 
that the decadal sequestration potential of savannas is negligible, especially 
weighed against concomitant losses of biodiversity and function.

• Tree species diversity was higher at moderate fire 
frequencies than controls, but decreased with 
increasing fire frequency classes.

• Results suggest that low fire frequency inhibited 
the regeneration of seedling densities but 
enhanced the species richness and tree density. 
Similarly, high fire frequencies also inhibited the 
growth of regenerating seedlings.

• Regeneration of species was significantly different 
among all fire frequency classes.

Ecological effects of fire suppression



Decadal time scale (2004-2013) monitoring of forest fires in Simlipal Tiger Reserve

Saranya, K. et al., 2014. Decadal time-scale monitoring of forest fires in Similipal Biosphere Reserve, India using remote sensing and GIS. Environmental monitoring and assessment, 186, 
pp.3283–3296.

Forest burned area for different patch size categoriesForest burned area density for different patch size categories

< 0.25  0.25 - 0.500.51 - 1.00 1.01 - 2.00 2.01-5.00 > 5.01 Total < 0.25  0.25 - 0.500.51 - 1.00 1.01 - 2.00 2.01-5.00 > 5.01 Total
1,607 148 74 43 22 22 1,916 171.20 51.40 51.20 60.50 65.40 461.10 860.80
1,197 105 55 23 17 11 1,408 123.00 37.40 36.30 31.70 50.80 138.90 418.10
1,575 148 62 33 22 20 1,860 139.50 52.40 41.60 45.00 64.10 559.80 902.40
1,207 108 62 24 31 22 1,454 94.50 37.40 41.80 28.30 72.40 580.90 855.30
1,000 93 53 26 22 19 1,213 90.20 32.70 35.40 36.00 66.20 393.10 653.60
1,434 171 95 42 36 23 1,801 129.20 59.30 66.20 59.70 109.80 590.50 1,014.70
1,414 160 80 36 29 16 1,735 141.30 54.70 54.30 50.00 88.80 205.80 594.90
1,088 84 49 39 18 15 1,293 117.70 29.30 33.50 54.10 54.30 303.90 592.80
1,508 161 92 36 23 19 1,839 109.90 56.00 63.50 49.10 71.00 632.70 982.20

841 75 55 20 16 10 1,017 88.00 26.40 39.80 28.40 48.90 276.70 508.20

125 68 32 24 18 267 120.45 43.70 46.36 44.28 69.17 414.34 738.30
47.02% 25.40% 12.08% 8.86% 6.64% 16.31% 5.92% 6.28% 6.00% 9.37% 56.12%
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• A long duration fire event (LDFE) is defined as any continued fire activity at/ around a location > 48 hours)

• Spatial and temporal clustering in AFL across successive satellite passes

Long Duration Fire Events (LDFE)



Conditions used

 All AFL from VIIRS/MODIS are
monitored.

 LDFE Initiation is not
dependent on
Satellite/Sensor

 Each AFL is monitored with a
distance threshold (here 2
km) in the subsequent
satellite passes to observe
the activity

 The LDFE is triggered if an
AFL activity over an area is
persistent for >48 hours (2
days).

 The LDFE is declared closed
if there was no fire activity
observed in four (04)
subsequent satellite passes.

Identification of Long Duration Fire Events (LDFE) Overview
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Automated Process Flow for LDFE and Rapid Fire Affected Area Assessment (RFAA)



Year AFL Counts LDFE Counts
(>2 Days)

2020 25460 73

2021 48898 238

2022 32242 114

2 - 4 days 204
4 - 7 days 29
>7 days 5

2 - 4 days 92
4 - 7 days 18
>7 days 4

2 - 4 days 66
4 - 7 days 6
>7 days 1

LDFE in previous years : Telangana



Machine Learning Based Rapid Fire Affected Area Assessment

Image Data from Bhoonidhi, the ISRO EO data hub



Active Time: 5.5 Days
Total Fires : 48
FRP_p95 : 26.4

Cluster ID: 566
Start Time: 11-Feb-2023 13:21 Hrs
End Time: 17-Feb-2023 02:19 Hrs

LDFE Cluster ID 566 (11 – 17 Feb 2023)



Telangana Cluster ID - 566

https://ndem.nrsc.gov.in/login.php

LDFE page on NDEM



Sentinel-2; 28-Jan-23

Pre Event Satellite Data

Sentinel-2; 17-Feb-23

Post Event Satellite Data Fire Affected Area

Area Affected: ~50.48 sq. km

RFAA on NDEM for Cluster 566



Regimes describe the spatial and temporal characteristics of fires

Five key characteristics of fire regimes
i. Size
ii. Frequency
iii. Intensity
iv. Season
v. Extent

group regions with similar fire characteristics and identify 
global units of fire (i.e., pyromes).

Fire CCI is dependent on MODIS AFL (Lizundia-Loiola, J. et 
al., 2020)

Global validation, Franquesa et al 2022
• the low density of MODIS active fires within the 

omitted burned areas (density of active fires = 
0.07–0.11) compared to the areas of agreement 
(DAF = 0.44–1.52) is one of the main causes of 
the BA underestimation of the FireCCI51 product

• High agreement for fire patches > ~75 to 100 ha
• High Errors in cropland fires  (which we are not 

concerned with)

Lizundia-Loiola, J. et al., 2020. A spatio-temporal active-fire clustering approach for global burned area mapping at 250 m from MODIS data. Remote Sensing of Environment, 236, p.111493.
Franquesa, M., Stehman, S.V. & Chuvieco, E., 2022. Assessment and characterization of sources of error impacting the accuracy of global burned area products. Remote Sensing of 
Environment, 280, p.113214.

Fire Regimes in India - Bhuvan



Fire Regimes in India AFL and Burned Area

Sl No Category Parameter Source
1 Mean Annual Area Burned AREA
2 Mean Annual Active Fire Density AFL
3 Inter annual CoV in annual area burned AREA
4 Inter annual CoV in annual active fire density AFL
5 Fire Season Duration AREA
6 Fire Peak Month AFL
7 Fire Intensity Fire Radiative Power AFL
8 Size distribution Gini Index AREA
9 Forest Type Percentage (EG/SEG/MD/DD) affected by fire AREA

Fire Incidence

Inter annual variability

Fire Seasonality

Parameters in green are from fire_cci

Strategy
• Compute at 0.5⁰ grid level
• Cluster for fire regime
Expected Uses
• Fire return interval at 1 km 

resolution
• Climate influences and other drivers 

of fire

Chen, D. et al., 2017. Mapping fire regimes in China using MODIS active fire and burned area data. Applied Geography, 85, pp.14–26.



Fire Regimes in India AFL and Burned Area (Mean Annual Fire Density)



Fire Regimes in India AFL and Burned Area (Mean Annual Area Burned)



Fire Regimes in India AFL and Burned Area (Fire Radiative Power)



Fire Regimes in India AFL and Burned Area (Gini of fire_cci patches)



Fire Regimes in India AFL and Burned Area (Cluster analysis)
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THANK YOU FOR YOUR TIME



Bhoonidhi: Data for Urgent Usage     

Delivery Mode     :
SFTP , Https , API lib

bhoonidhi.nrsc.gov.in

Browse & Order

VISTA : visualize online   



Earth Observations for 
Farm Fire Management

Anil Sood, Ph DAnil Sood, Ph D
Scientist ‘SG’ 

Email: anilsood@prsc.gov.in;        

anilsoodprsc@gmail.com

PUNJAB REMOTE SENSING CENTRE, 
LUDHIANA

National Meet on Disaster Risk Management –
Trends and Technologies
, Hyderabad, 28th Feb, 23



Dominance of rice-wheat system

Time lag between two crops 

Why 

Residue 

Burning?

Shortage of Labour

Mechanized farming

LAND UTILISATION IN PUNJAB 
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Paddy Wheat

Area (Mha) ≈ 3.0 ≈ 3.5

Straw
produced
(MT)

≈ 20 ≈ 18

Burnt (%) ≈ 70-
75

≈ 10-15

Storage Problem

In Punjab, this interval is further shortened by the water
conservation law – Punjab Preservation of subsoil
Water Act 2009, which governs the paddy sowing date
coincides with the onset of the monsoons to minimize
dependence on groundwater for irrigation
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Major impacts of Crop Residue Burning

Smog & 
Haze

Climate 
Pollutants

Aerosol & 
Particulates

Chronic Heat 
& Lungs 
Diseases

Loss of soil 
organic 
carbon

Soil 
Environment

Human 
Environment

Atmospheric 
Environment

Why harmful for air
One ton of stubble  on 

burning releases
2 kg  of SO2
3 kg of PM

60 kg of CO
1460 kg of CO2

199 kg of ash

Loss of valuable 
nutrients
Paddy straw contains 
(per hectare)
339 kg    Nitrogen

6 kg     Phosphorus
140 kg      Potassium
11 kg      Sulphur

Reduced 
Visibility leads 
to Accidents

Health 
problems gets 

aggravated
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Loss of soil 
biodiversity

Declining 
Soil Fertility

Declining 
microbial 
biomass

Environment 199 kg of ash

Smog & Haze due to 
residue burning

Health hazards due to stubble burning Suffering

Watery eyes 81.25%

Health problems get aggravated during or shortly after 48.98%

Coughing (congestion in the chest) 34.09

Respiratory allergies 11.93%

Health hazards due to stubble burning Suffering

Asthma (shortness of breath, congestion in chest) 10.80%

Bronchial problems 1.14%

Experience nose/throat irritation due to smoke 1.65%

Any other problem 3.98%



Detection & 
Prevention

Crop 
Diversification

Subsidy on agri-
implements

Outreach and 
public awareness 

campaigns

Banning Crop 
Residue

Multiple Approaches

How to prevent Residue Burning?
Outreach and public awareness campaigns

Say No to 
Stubble Burning
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Marketplace for  crop 
residue

Production of Biogas

Poultry Farms

Paper & Board Making

Soil Stabilization

Packaging Material

Mushroom Cultivation

Fuel in Brick Kilns

Temporary Shelters Energy Pallets

Mulching Material

Effective and Greater Scope 
of subsidy provisions



Crop Diversification
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Sculptures from 
paddy straw

Animal Bedding Fodder for Animals

SAB KA SAATH



Burnt Area

District Level Tehsil Level

SDM Level EE Level
State Level

STANDARDIZED PROTOCOL FOR FIRE INCIDENT REPORTING

PPCB has engaged 
the services of 
Punjab Remote 
Sensing Centre for 
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Burnt Area Sensing Centre for 
monitoring of fire 
incidents in the 
paddy burning 
season 2022.

The monitoring/ 
detection of fire 
incidents shall be 
carried out in 
accordance with the 
standardized 
protocol prescribed 
by ISRO



Trends Over the Years

Wheat Paddy
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HOTSPOT DISTRICTS/BLOCKS/VILLAGES IDENTIFIED
Parmal – District-wise area under URVs

District
Pusa 

44

Peeli

Pusa

CR 

212

Any other

(specified)

Total

URVs

Barnala 54.8 15.2 1.87 - 72.8

Sangrur 51.2 13.4 2.1 - 66.7

Faridkot 11.6 1.1 11.6 9.0 (125) 61.2

S Mkt. 

Sahib
24.0 - 17.0 19.2 (28P67) 60.5

Moga 36.5 1.3 3.1
11.6 (Dogar

Pusa)
56.7

Ludhiana 44.6 1.6 0.1
2.31 (Supreme 

110)
53.4

Mansa 11.3 17.4 16.3 4.4 (665) 51.7

8

List of Hotspots District based on number of fire incidents reported

Sr. No. District 2019 2020 2021

15 Sept to 30 Nov

1 FIROZPUR 5027 6960 6288

2 LUDHIANA 2445 4338 5817

3 MOGA 3136 5866 6515

4 PATIALA 4016 5306 5368

5 SANGRUR 6667 9708 8006

District Block
No of Fire Incidents 

(2021)

Ludhian
a

Jagraon 1021

Sidhwan Bet 928

Raikot 699

Pakhowal 496

Machhiwara 467

Mansa 11.3 17.4 16.3 4.4 (665) 51.7

Bathinda 17.3 9.8 14.1
5.2 (125, 

27P31, 27P68)
47.9

Patiala 34.5 2.0 1.4
3.8 (666, 

25P35)
42.3

Fazilka - - 11.5
29.8 (27P68, 
27P31, S212)

41.1

Districts having
more incidence of
Active Fire have
more area under
unrecompensed
and long duration
Varieties
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Number of Active Fire Incidents Burnt Area (000 HA)

Status of Active fire incidents and classified burnt area due to paddy residue burning declined in 
adopted villages of district Fatehgarh Sahib from year 2017 to 2020 

2017

From districts Fatehgarh Sahib, Sangrur, Ludhiana and Patiala Total Villages Adopted are: 75 

2020
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MOBILE AND WEB BASED APPLICATION READY
https://play.google.com/store/apps/details?id=com.kawal.crbims

• Mobile App for Both Android and IOS platforms ready

• Role based Login for Village Nodal,
Cluster, Sub division/Tehsil and district level.

• End to end reporting and action taken for each fire
incidents.

• SMS alert will be sent to field functionaries to take• SMS alert will be sent to field functionaries to take
action on incidents of stubble

•Village/Cluster/Tehsil/District level Officers have been appointed by the 
District Administrations of all the Districts for upcoming paddy season 2022

•8441 Field functionaries have been appointed for the upcoming paddy season.

•Data of all the districts has already been provided to PRSC and has been 
uploaded to the system database.
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MOBILE APPLICATION FLOW

Monitoring Mechanism
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ਪੰਜਾਬ ਰਾਜ ਲਈ ਵੈੱਬ - ਜੀਆਈਐਸ ਅਧਾਰਤ ਫਸਲਾਂ ਦੀ ਰਿਹੰਦ-ਖੂੰਹਦ ਸਾੜਨ ਦੀ ਸੂਚਨਾ ਅਤੇ ਪ�ਬੰਧਨ ਪ�ਣਾਲੀ ਦਾ ਿਵਕਾਸ

Development of Web-GIS Based Crop Residue Burning Information & Management System for Punjab State 

http://202.164.39.166/residue/Index.aspx

Scanner QR code 
Or

visit this url:

PUNJAB REMOTE SENSING CENTRE, LUDHIANA Anil Sood



PUNJAB REMOTE SENSING CENTRE, LUDHIANA Anil Sood



ਸੀਜ਼ਨ ਦੀ ਸ਼ੁਰਆੂਤ ਤ$ ਪਿਹਲਾਂ ਿਜ਼ਲ% ਾ ਪੱਧਰੀ ਐਪ ਦੀ ਵਰਤ$ ਸਬੰੰਧੀ 
ਟ�ੇਿਨੰਗ 

Trainings conducted at District Level before the Start of the 
Season regarding Application of Apps

Print media Kisan Melas
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Print media Kisan Melas

AV clips
Field 

Demonstrations

Hoardings and 
Jingles

Awareness Vans



Action Plan for Control of Burning of Crop Residue in Punjab

• In compliance to the directions
given by CAQM, the final Action
Plan Control of Burning of Crop
Residue in Punjab was submitted
to the Commission in July 2022

• In 2022, all departments worked in
close coordination to achieve the
targets prescribed in action plan

State Policy for co-firing
20% stubble in brick kilns
notified in November 2022

~2000 brick kilns in Punjab
expected to consume xx lac
tonnes of paddy straw

targets prescribed in action plan

• For 2023, the action plan is under
department consultation and
drafting stages, and will be
prepared by March 2023

• Initial/indicative aspects of the
action plan for 2023 will be
discussed today

Small scale pelletization
plants to be co-managed by
brick kiln industries being
promoted

State level and district wise
orientation/onboarding of
brick kiln owners and
associations in progress
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Key components of State Action Plan 2023 (work in progress)

Decentralized planning: Each district and block preparing their 
plan of action – to aggregate into State Action Plan

Increased focus on ex-situ and crop diversification while 
continuing to cover the ground under in-situ

Incentivization of Gram Panchayats by State Government and 
continued behavior change to be focused upon

Monthly meetings with all stakeholder departments and district 
admins throughout the year
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 Short window period to sow next crop

 Burning is an easy and no-cost option ?

 Lack of awareness and sensitivity

 High initial and operating cost of machinery

 Under utilization of machinery due to its
use for short span

 Psychological fear of delay in wheat sowing,
pest/disease attack

 Faith in tillage system and doubts of crop

CONCLUSIONS

 Lack of high capacity paddy straw based
plants (briquettes, pellets, ethanol etc.)

 Presence of high silica, potassium,
chlorides (boilers)

 Competition in cost of generation of power

 Bio-energy plant vs. solar power plant

 Limited use as dry fodder due to high silica
(intake, digestibility, palatability)

 Low density material needs lot of space for

17

 Faith in tillage system and doubts of crop
establishment with full straw load

The government of Punjab has attempted to curtail this problem, through numerous measures and
campaigns designed to promote sustainable management methods.

These efforts often fail due to insufficient infrastructure for residue collection, transport cost and
storage facilities. Due to the large annual volume, many different uses are needed to absorb the crop
residue supply.

Some progress has been made to address “crop residue Burning Issue. Obviously more efforts are
needed to motivate the Farmers about the benefits of not burning !!!!!

Need policy and its strict implementation to check burning of crop residues in field------

 Low density material needs lot of space for
and quick decomposition during storage



Choice is 

Yours????????

??

?
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EO data for Agricultural Drought Assessment 

National meet on Disaster Risk Management: Trends & technologies    27-28th February, HICC, Hyderabad

Dr.V M. Chowdary
Group Director & Scientist/Engineer ‘G’
Agricultural Sciences and Applications 

Group
Remote Sensing Applications Area, NRSC
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India
China

Brazil

Kenya
Ethipoia

Drought Scenario

Global: 38% of the land area  and 70% of the total 
population (Eslamian & Eslamian, 2017)

India:   16% of land area in India and more than 50 
million people 
During 2000-2019 several areas in India 
have experienced drought events.

Total person affected (1901-2020) (Source: EM-DAT)

Drought occurrences (1901-2020) (Source : EM-DAT)

Brazil

Kenya

Ethipoia
India

China

USA

Niger
Somalia

Drought Risk Map

Drought Frequency Map



Types of drought:

Meteorological drought: due to abnormally low
precipitation in the area.

Agricultural drought: depletion in soil moisture
levels, thereby cannot help plants to sustain.

Hydrological drought: loss in water from sub-
surface soil, groundwater, and reservoir.

Socioeconomic drought: impact of drought
conditions on supply and demand of some
economic goods.

adapted from: (NDMC, 2020)(Source: National Drought Mitigation Center, University of Nebraska-Lincoln, U.S.A.)

What is drought? No universal definition
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Environmental Impacts Social Impacts

Economic Impacts

Drought impact is an observable loss or change at a specific time because of drought



National Agricultural Drought Assessment and 
Monitoring System (NADAMS)

• District level/sub district drought monitoring - 17
states: NRSC operationalized the methodology at 
MOAFW

• Implementation of drought manual 2016
• Satellite based indices, Rainfall data, Ground 

information on Sowing progression and Irrigation 
Statistics are used for drought assessment 

• Drought Warning (Normal, Watch & Alert) is given 
in June July & August, while Drought Declaration 
(Mild, Moderate & Severe) in September & October

• Overall coordination,  Inter-Ministerial Crop Weather 
Watch Group (CWWG), Leading IMCT for Drought 
Assessment

Ministry of Agriculture & Farmers’ WelfareMinistry of Agriculture & Farmers’ Welfare

• Weather Forecasting, Drought  Assessment  
using Rainfall

India Meteorological DepartmentIndia Meteorological Department

• Monitoring  Storage situation in  
Major Reservoirs

Central Water CommissionCentral Water Commission

• Space technology based drought assessment (NADAMS)

MNCFC, DACFW and ISRO MNCFC, DACFW and ISRO 

• Contingency planning

ICAR ICAR 

• PMKSY-Watershed Development-Water Harv. Str. /Irrigation/Use 
efficiency

DOLR/ MOWR/DACFWDOLR/ MOWR/DACFW

• Capacity Building

National Institute of Disaster ManagementNational Institute of Disaster Management

Agencies involved with Drought Monitoring/ 
Management in India

Crop Weather Watch Group (CWWG)
(Department Of Agriculture & Farmers Welfare)



Drought: INDICATORS versus INDICES 

Indicators:  
Variables or parameters used to describe drought conditions (Ex. P, T, 
streamflow, groundwater levels, reservoir levels, soil moisture

Indices: 
Typically computed numerical representation of drought severity, assessed 
using climate or hydrometeorological inputs including the indicators

Approaches for monitoring drought:

1. Using a single indicator or index
2. Using multiple indicators or indices
3. Using composite or hybrid indicators



Selection of indicators and indices: Key questions?
to determine drought onset, termination and various severity 

levels?

 Sensitivity to climate, space and time
 Are the chosen indicators, indices and triggars the same, or

different?
 Availability of long period of record
 Are the indicators/indices easy to implement



Leading solutions of early warning systems worldwide

 US Drought Monitor
 European Drought Observatory (EDO)
 GEO Global Agriculture Monitoring Project (GEOGLAM)
 Soil Moisture Data viewers
 Global Agricultural Drought Monitoring and Forecasting System
 Earth Observation Monitor (EOM)
 Experimental African Drought Monitor
 Global Integrated Drought Monitoring and Prediction System (GID-MaPS)
 Agriculture Stress Index System (ASIS)

Monitoring indices: SPI, NDVI, VHI, SPEI and focus more on hazard



Drought monitoring framework as per Manual 2016

Mandatory Indicators Impact Indicators

Rainfall Related Indices
• Actual Rainfall
• Normal Rainfall
• Rainfall Deviation /SPI
• Dry Spell

Satellite based Vegetation Indices
•NDVI (Normalized Difference Vegetation Index)
•NDWI/LSWI
•VCI  of NDVI
•VCI of LSWI

Moisture based Indices
•MAI (Moisture Adequacy Index)
•PASM (Percent Available Soil Moisture)

Hydrological Indices
•RSI (Reservoir Storage Index)
•GWDI (Ground Water Drought Index)
•SFDI (Stream Flow Drought Index)

Crop planting/sowing status (manual collection)
•Area under crops

Filed verification

•Real time field visits
•Validation of drought
assessment
•GT in 5 sites, each, of 10% of
Villages

Criteria for declaration

3 to 4 of 6  impact indicators are to be 
satisfied

nrsc

Triggar I

Triggar II

 Severe drought: if two of the
selected 3 impact indicators
are in Severe category and 1
is in Moderate category

 Moderate drought: (i) if two
of the selected 3 impact
indicators are in ‘Moderate’
class. (ii) if two of the
selected 3 impact indicators
are in severe and 1 is in
Normal category



Key Variables, Indicators and source of Data for drought 
monitoring 

S.I. No. Key Variables Indicators/Index Source of Data
1. Rainfall Rainfall Deviation/SPI/Dry

Spell
IMD District level weekly

2. Crop Sown Area Deviation from Normal MODIS (250m), PROBA-V(330m) fortnightly
NDVI products

3. Satellite Based Crop
Condition

NDVI, NDWI Deviation from
Normal

VCI of NDVI/NDWI

Satellite derived fortnightly NDVI
products of Resourcesat -2
AWiFS (56m), MODIS (250m)

4. Soil Moisture Percent Available Soil Moisture Water Balance model developed
by NRSC (Input: NOAA CPC
Rainfall, Global PET)

5. Reservoir Levels RSI CWC
6. Ground Water Ground Water Drought Index Post Monsoon Groundwater Data from

Central Ground Water Board
7. Irrigated Area and

sources
Rainfed and irrigated area DES/State Govts.



NADAMS nrsc

Kharif season



Cropping Situations

Rabi drought assessment for different crop situations



Weekly Cumulative Rainfall (kharif 2022)

 Derived from 0.25 Deg gridded IMD 
daily rainfall data

 Averaged to sub-districts of India

SMW-28
(09-Jul to 15-Jul 2022) SMW-32

(06-Aug to 12-Aug 2022)

SMW-33
(13-Aug to 19-Aug 2022)

SMW-34
(20-Aug to 26-Aug 2022)

 Significant higher rainfall observed in MP,
Mah, Telanagana

 Scanty rainfall observed in UP, Bihar,
Jharkhand and parts of west Bengal

SMW-39
(24-Sep to 30-Sep 2022)



Rainfall deviation from the Normal (Monthly)

Jul 2022 Aug 2022 Sep 2022



Root zone Soil Moisture Index (SMI)
(Fortnightly averaged)

 Derived from SMAP L4 Global
3-hourly 9 km gridded Root
Zone Soil Moisture (rzsm) Data

 Daily averaged rzsm
convereted to SMI by
normalizing with long term
max and mean for each pixel

1FN-JUL-2022 2FN-JUL-2022

1FN-AUG-2022 2FN-AUG-2022 2FN-SEP-2022



NDVI (MODIS 250m)
(Maximum composite Aug to Sep)

2022 2021

Significant lower greeness
compared to 2021



NDVI Anomalies
(% deviation from 2021)

NDVI deviation (2022 wrt 2021)

Drought affected



LSWI Anomalies
(% deviation from 2021)

NDVI deviation (2022 wrt 2021)

Drought affected



Fraction of absorbed PAR (FAPAR)
(Maximum composite Aug to Sep)

 FAPAR (300 m) derived from Sentinel-3/OLCI, PROBA-V from Copernicus global land service

20212022

Significant less photosynthetic
vegetation compared to 2021



Assessment of Agril. Drought (kharif 2022)

Jharkhand
(Blocks)

Uttar Pradesh
(Tehsils)

Bihar
(Blocks)

West Bengal
(Blocks)

Affected blocks

Likely affected blocks

% Dev. of LSWI/NDWI from normal

Drought manual criteria over the 
above blocks
Mandatory indicator - rainfall
• District wise data of IMD satisfied
• Block wise rf data with State to be 

checked
Impact indicators –
• NDWI/LSWI deviations - satisfied
• root zone soil moisture - satisfied
• Crop sown area data is to be 

checked
• Ground water data is to be 

checked  
• Hydrological indices data to be 

checked
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MD,HD and ADAD and HDMD and HDHD MD and ADAD MDNo Drought

AREA VULNERABLE TO MULTIPLE DROUGHTS
A

ug
us

t
Fe

br
ua

ry

All of the 3 droughts: Pune,Nashik(2003), Indore and Ujjain(2005),Chambal(2006), Pune,Nashik and Aurangabad(2015)
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Way Forward:

 Granularity
 Drought Forewarning
 Drought proofing at micro level
 Ingesting Satellite Precipitation gridded products (SPPs)

(TRMM, CHIRPS, GPCC, PERSIANN _CDR, IMERG-
GPM,INSAT)

 Downscaling of SPPs using co-factors that include bio-
physical (Vegetation Index, LST), Elevation, geolocation,
aspect and slope) and ML



Thank You



Earth Observation for Forest Fire 
Risk & Forest Fire Spread Modelling

Arijit Roy
Indian Institute of Remote Sensing

Advances in Forest Fire Research using Geo-informatics



Indian Forest Fires: Anthropogenic activity
Almost 95% of Forest Fires are caused by Humans 

Distance of Fire location 
from forest perimeter

Distance of Fire 
location from 

settlement



Global warming has shown to result in increased 
forest fire incidences across all continents

Climate Change and Forest fire



Science of Forest Fire

Temperature regimes vis-à-vis fire occurrences in India

Modelling the impact of weather, topography and fuel 
characteristics
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Canadian FDRS

US NFDRS

Australian FDI

Existing Fire Danger systems

 FWI calculation needs a set of automatic weather station 
parameters, such as air temperature, wind speed, and 
relative humidity during the mid-day; and point locations 
data of 24-h accumulated rainfall.

 Interpolation technique for Canadian FWI need high density 
of AWS

 Global Canadian FWI has spatial resolution of one degree.

Issues in adapting Canadian FDRS in India 



Two biophysical components:

DYNAMIC INDEX (Fire weather
Index): based on weather parameters
such as air temperature, relative
humidity, wind speed and rainfall

STATIC INDEX: based on the constant
parameters such as fuel
characteristics, topographic
conditions, vegetation type, edaphic
conditions.
This is then integrated to provide the
fire danger rating

Fire Danger Rating System - Importance

The Fire Danger Rating System considers all the 
factors affecting the fire danger and indexing 
into different classes of fire danger 

For issuing warnings to the public, implementing 
the mitigation measures for controlling fires. 

The Fire Danger Rating system is an integration 
of dynamic and static fire danger rating indices, 
based on weather parameters & other constant 
parameters such as fuel characteristics, 
topographic conditions.



Developing satellite based Forest Fire Danger maps for Western Himalaya

Meteorological Inputs:
 MODIS
 WRF – Inputs
 AWS network



Accuracy of 86% to 98%.

With respect to actual fire occurrence



Satellite based Forest Fire Weather Index for Western Himalaya

Accuracy ranges from 80% to 98% for the peak fire 
season with the average accuracy of about 87%.



Automation of Fire Danger Index

ASTER GDEM

PST

Static Fire Danger 
Index

Dynamic Fire Danger 
Index

MODIS NRT 
datasets

MOD09GA
(Surface reflectance

MOD11_L2
(LST)

Band 2
Band 5
Band 7

MNDFI

PMI
Forest Fire Danger Index

Pre processing

Pre processing

 Daily product 30 minutes after the MODIS (TERRA) pass is being provided.
 Experimental Product for Uttarakhand being disseminated during fire season

Since this product is dynamic and need to be run daily hence the entire system has been automated 
and has been calibrated for 3 states of Western Himalaya (J&K, HP, UK)



https://forestfire.iirs.gov.in/fire/

Automated Forest Fire Risk Advisory



Close up view of Forest Fire Risk Map



Fire Risk map and daily advisories are 
generated for field officials and 
decision makers. The advisories are 
sent to the forest officials of 
Uttarakhand State as SMS. The each 
SMS is having a unique URL for taking 
further field report and validation of 
the alerts.



Forest Fire Risk Zones based on Daily Fire Risk Advisory



Modelling Fire Spread: GR-CA-WRF

Fire Spread is dependent on:

 Fuel availability
 Connectivity among patches
 Meteorological conditions

 Wind Speed and direction
 Temperature
 Humidity profiles

 Temperature, precipitation 
and Wind (through WRF)

 Work on integration of 
MOSDAC output with the 
CA-FRAMS model

Graph Theory for 
functional 
connectivity

Cellular Automata Model for fire spread



FIRE SPREAD IN CNP (Site-1)





ACCURACY ASSESSMENT 



• Depicted below is a Forest Fire Burnt Area Severity 
Mapping (BASM) product developed using Google 
Earth Engine (GEE) and is based on dNBR and RBR 
thresholding technique

A Web Application to provide an interactive and easy to use interface in development stage (shown above) 

GEE based BASM Product

• Validation done over Uttarakhand Region for the forest 
fires of May 2018, results show that the product can 
detect small fires better than MCD64A1

RBR based BAMMCD64A1.006 BAMdNBR based BAM



• Geospatial solution developed consists of android based mobile 
app and web based dashboard 

• The geospatial solution is being used by J & K Forest Department 
and demonstrated to Uttarakhand Forest Department and
Mexican Government

• Geospatial solution provides near real time surveillance during  
active forest fire

• Mobile app allows geotagging of the forest fire site along with field 
information about the active forest fire like Causes of fire, Type  of 
fire, Species and area affected,  Topography, road accessibility, 
Type of damage, 

• The geotagged forest fire site is monitored on web-based 
dashboard for interactive visualization

• SMS service on a dashboard allows Immediate action in the field 
for decision support through SMS service of Dashboard

Mobile based App for Forest Fire Reporting & Monitoring

Mobile App   Web Dashboard

FOREST FIRE REPORTING



2017

2018



Way forward

(RISK INDICES) Spread Models

Real time data 
reception and model 
out put dissemination 

(SENSOR WEB)

(INTEGRATED MODELS)

Human activity index

Forest Fire Danger Index

(DECISSION 
SUPPORT SYSTEM)

SDSS

INFORMATION 
GENERATION & 
DISSIMINATION Space based 

communication

Ground observation

CEOS/Sentinel Asia
Wildfire WG

ANALYSIS GROUP

ISRO, FSI, NDMA, 
Academia etc.

Back propagation algorithm

Will ensure effective disaster risk management for forest fires

UN Charter

GOVERNMENT 
DEPARTMENTS

SPACE AGENCES
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