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Why look at biomass burning/ forest fires? 

 
 Biomass burning plays an important environmental role over large areas of the earth. 

The GBA 2000 estimated 3.5 million sq km was affected by vegetation fires. 

 Fire is an important process within a most terrestrial biomes, and the release of gases 

and particulate matter during biomass burning is an important contributor to the 

chemical reactions and physical processes taking place in the atmosphere. Vegetation 

fires are a major source of aerosols and trace gases which affect atmospheric 

chemistry, cloud properties and radiation budget 

 Fire is a significant and continuous factor in the ecology of savannas, boreal forests 

and tundra, and plays a central role in deforestation in tropical and sub-tropical 

regions. Fires can drastically change the vegetation pattern of large areas within a 

short period of time 

 About half of India’s forests (67.5 M ha) are prone to forest fire and about a tenth of 

the forest area is affected by frequent fires. Forest fires impact 3.7 million ha. each 

year. 

 The National Forest Policy (1988) emphasizes the adoption of improved and modern 

management practices to deal with forest fires. The Disaster Management Act (2005) 

recognizes forest fires as a disaster 



Types of Fire Information Needed
•Fire History
•Fire Danger/Susceptibility (Weather and Satellite data)

–Fuel type, structure, fuel condition, fire weather   
• Fire Behavior related information 

–Weather, topography, fuel load and condition
• Fire Occurrence / Location 

–Tactical (within 15 minutes, local)
–Strategic (daily briefings, regional coverage)

• Fire Emissions and Related information (NRT and Regional) 
–Fuel load and condition, combustion completeness
–Distributions of emissions products (trace gases, particulates) –
air quality, atmospheric composition 

• Fire Characterization (fire intensity)
• Burned Area (near real time, monthly, annual)
• Fire Severity 
• Immediate Post Fire Assessment 

–Fire severity > ecosystem damage –remedial actions 
–Fire recovery

• Long-term trends in fire regimes
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OVERPASS TIMES FOR MODIS TERRA

TIME (UTC) Azimuth at Peak Height at Vis Orbit

DAY DATE Rise Peak Set Rise Peak Set Elevation peak

Fri 7-Apr-06 4:02:19 4:07:12 4:12:04 52 97 142 8.1 702 DDD 33522

5:38:07 5:44:50 5:51:49 4 286 203 51.9 701 DDD 33523

16:31:10 16:37:53 16:44:36 151 74 0 38.3 701 NNN 33529

18:10:07 18:15:31 18:21:03 210 263 315 11.7 702 NNN 33530

Sat 8-Apr-06 4:43:24 4:49:59 4:56:42 28 99 172 30.3 702 DDD 33537

6:21:42 6:27:22 6:33:17 344 288 229 15.5 700 DDD 33538

15:38:41 15:43:17 15:47:54 113 71 28 7.3 699 NNN 33543

17:13:33 17:20:32 17:27:31 175 262 343 59.1 701 NNN 33544

Sun 9-Apr-06 3:51:10 3:54:52 3:58:49 63 96 131 4.4 703 DDD 33551

5:25:47 5:32:46 5:39:45 9 276 196 75.5 701 DDD 33552

7:07:15 7:09:45 7:12:23 313 291 268 1.9 699 DDD 33553

16:19:13 16:25:41 16:32:16 144 75 6 27.2 700 NNN 33558

17:57:15 18:03:11 18:09:23 201 261 323 17.1 702 NNN 33559

http://earthobservatory.nasa.gov/cgi-bin/MissionControl/overpass.pl

One of the features of the MODIS is its Direct 
Broadcast capability. 

The MODIS direct broadcast system began with Terra 
on Monday, April 24, 2000, and for Aqua on July 12, 
2002 

The data stream carries the data from all 36 spectral 
bands for the entire MODIS field of view. The data 
can be transmitted directly from the spacecraft to 
ground stations equipped with an average 3m or 
larger X-band receiving system 

Overview of TERRA / AQUA MODIS RECEIVING

http://www.ntsg.umt.edu/modis/EOS_AM1_scan.jpg
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MODIS data received from the TERRA and Aqua satellites are in raw 

format. 

This is converting to Level 0 by the ingest system.  

Level 0 data is  a sequence of CCSDS packets  (about 1 GB for one 

scene). 

Data processing to level 1B can be done using MODISL1DB v 1.2 – 

This a MODIS Level-1 Direct Broadcast software package capable of 

processing MODIS Aqua and Terra Level 0 data to Level 1A and 

Level 1B. It incorporates the latest code and calibration updates from 

the MODIS Calibration Support Team. The following  steps are 

carried out: 

o Reformatting data from a sequence of CCSDS packets (level -0 

data) into Level-1A product 

o Calculation of geolocation parameters for each 1 Km pixel  

o Calibration of earth view raw MODIS digital counts into 

radiance values  

Overview of TERRA / AQUA MODIS PROCESSING
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MODIS DATA AS RECIEVED
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MODIS DATA : GEO-CORRECTED
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PRODUCTION TIMELINE

2 passes may be required for complete national coverage
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Daily Forest Fire Alerts
·Active forest fire location (1km x1km / 2.7km x 2.7km) 

·Previous night position -Today at 10.30hrs

·Today 1030hrs position - Today at 11.30hrs

·Today 1330hrs position  - Today at 1430hrs

·By email NRSA web site and Bhuvan

·Fire locations identified using regional thresholds

currently runs DB code version

·Fire locations overlaid - District boundary

·Fire locations overlaid – Forest bounadry

·Fire location overlaid – Forest type
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Daily Fire Alert Products (day time data)
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Daily Fire Alert Products-Kerala State (overlay with forest infrastructure boundaries)
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http://applications.nrsc.gov.in/fire/
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http://www.bhuvan.nrsc.gov.in/
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55% of Indiaôs

forests (68 M Ha.)

are prone to forest

fires

Indian Forest Fire

Response and

Analysis System

provide forest fire

alerts and fire

related products

based on IRS

AWiFS as well as

MODIS satellite

National forest fire alerts were

dispatched to users within an hour of

satellite over pass in the 2009 fire

season (Feb-June)

The Madhya Pradesh State Forest

Department dispatched INFFRAS fire

alerts to ground duty officers

equipped with PDAs to facilitate timely

fire control.

The average response time was

reduced from 6 hours to 2 hours. The

area affected by fire was reduced

Fire location and associated

information on burnt area from IRS

AWiFS data facilitated to address

more than 20,000 fires and develop

long term mitigation options

Satellite 

Based 

Forest Fire 

Management



STATE WISE FIRE COUNTS IN 2010

STATE FIRE COUNT

SIKKIM 4

ANDAMAN & 

NICOBAR 5

HARYANA 45

PUNJAB 52

JAMMU & KASHMIR 63

KERALA 167

RAJASTHAN 175

GUJARAT 209

WEST BENGAL 225

TAMIL NADU 234

HIMACHAL PRADESH 268

BIHAR 426

KARNATAKA 509

ARUNACHAL 

PRADESH 815

UTTAR PRADESH 855

TRIPURA 1016

UTTARANCHAL 1031

JHARKHAND 1471

NAGALAND 1932

ANDHRA PRADESH 1960

MAHARASHTRA 2206

MEGHALAYA 2252

MADHYA PRADESH 2543

ASSAM 2766

CHHATTISGARH 2850

ORISSA 2893

MANIPUR 2978

MIZORAM 4512

TOTAL FIRES 34463



In-season Burnt Area Assessment using IRS-P6 AWiFS data 



Information on fire history,

fuel type, topography,

weather and human

intervention derived from

multi-temporal, multi-satellite

data and ground data can

be potentially used to

spatially rate the fire danger.

FOREST FIRE DANGER RATING



Daily Fire Alerts of last 8 years

Fire Regimes across India

Fire regimes are analyzed in conjunction with 

forest cover, type, topography, climate and 

socioeconomic status

Å Forest Fire Vulnerability

Å Fire early warning system 

Å Ecological Damage Assessment

Å Phenology

Å Climate

Å Ecosystem models

Temporal Patterns



Temperature regimes vis-à-vis fire occurrences
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Pilot Studies: Forest Fire Early warning systems ðsatellite based inputs

Decreasing temperature with Increasing NDVI

Inter -annual changes in fire episodesFire history during the past 10 years

Distance to settlements

Surface Characterization





23.04 Sq.km 12.37 Sq.km

Burnt area after 

advance burning

Burnt area after fire

fighting operations

Comparative evaluation of fire burnt area 

during different mitigation planning operations



FOREST FIRE WATCH TOWERS VISIBILITY ANALYSIS




