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Forest Fire is a Worldwide and International 
Problem 


Vietnam


Indonesia


Factors

　Social factor, Natural factor

Impacts

　To environment & human health 

　To forest resources

Countermeasures 

　Policy, Information, Citizen participation 


Natural Science 

Social Science 

Informatics 


International cooperation 

Feedback into policies 


Operational 
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Scientific 
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Activities for Forest Fire Prevention/
Mitigation 

1) Fire Event 
-  Early warning 

-  Risk Map 
-  Early detection 
-  Fire suppression 

3) Forest Management 
-  Evaluation of fire damages 

-  Gas (CO2) emission 
-  Forest regeneration 
-  Development of Fire Resistant 

Forest 
3) Education 

  -   Curriculum (for children) 
     -   Capacity building: Campaign/

Training 

Satellite 
Observation 
Information 

Analysis 
Information 

Network 
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Activities Related to Forest Fire




GOFC-GOLD: CONTRIBUTORY 
PROJECTS 
•  ANDES Forest Fire Research Theme (ANDES, Japan) 

•  ATSR World Fire Atlas (ESA, Europe)  
•  Avialesookhrana Fire Products (Avialesookhrana, 

Russia) 
•  BIRD Satellite for Fire Detection (DLR, Germany)  
•  Canadian Wildland Fire Information System (Forestry 

Canada, CCRS, Canada)  
•  CONABIO Hot Spot Detection System (CONABIO, 

Mexico)  
•  CRISP Remote Sensing of LAND/Forest Fires (CRISP, 

Singapore)  
•  DMSP Fire Monitoring (NOAA, USA)  
•  EARSeL Special Interest Group on Forest Fires 

(University of Alcala, Spain)  
•  Fire Locating and Monitoring of Burning Emissions 

(NRL/NOAA, USA)  
•  FireWatch Australia (Landgate, Australia)  
•  Forest Fire Alert System (Finnish Meteorological 

Institute/ESA, Finland)  
•  FUEGO Program (INSA/ESA, Europe)  
•  GEOMAC Wildland Fire Support (USGS, USA)  
•  German Remote Sensing Data Center Fire Detection 

(DLR/DFD, Germany) 
•  Global Burnt Area initiative (SPOT VEGETATION) 

GBA-2000 (JRC, Europe)  
•  GLOBCARBON (ESA, Europe)  
•  GLOBSCAR: ATSR World Burned Surface Atlas (ESA, 

Europe)  
•  GOES real time fire detection/monitoring (NOAA/UW-

Madison/CIMSS, USA)  
•  IGBP-DIS Fire Products (JRC, Europe)  
•  INPE Vegetation Fires (CPTEC, Brazil)  
•  IS4FIRES: Integrated Monitoring and Modeling System 

(Finnish Meteorological Institute, Finland)  

•  ITALSCAR: Regional Burned Area Mapping in Italy 
(ESA, Europe)  

•  LAPAN Remote Sensing of Fire Danger Rating System 
(LAPAN, Indonesia)  

•  MODIS Fire and Thermal Anomalities (NASA/UMd, 
USA)  

•  MODIS Land Rapid Response System (NASA/UMd, 
USA)  

•  MODIS Web Fire Mapper (NASA/UMd, USA)  
•  NOAA Significant Event Imagery (NOAA, USA)  
•  NOAA SSD Hazard Mapping System (NOAA, USA)  
•  North Australian Fire Information (NAFI, Australia)  
•  PROARCO Hot Spot Monitoring System (IBAMA, 

Brazil)  
•  RAMSDIS Experimental Fire Detection (CIRA, USA)  
•  RETRO reanalysis of tropospheric chemistry 

(European Commission, Europe)  
•  SAI Natural Hazards Pilot projects on Forest Fires 

(JRC, Europe)  
•  Sentinel Fire Mapping (CSIRO/DIGO/Australian 

Geosciences, Australia)  
•  SFIDE - System for FIre DEdection (Centro Ricerca 

Progetto San Marco, Italy)  
•  Southeast Asia Fire Danger Rating Project (Canadian 

Forest Service, Canada) S 
•  pace Monitoring Information Support (Space Research 

Institute , Russia)  
•  Sukachev Institute of Forest Fire Products 

(Krasnoyarsk Institute, Russia)  
•  TRMM VIRS Fire Product (NASA, USA)  
•  ULRMC Fire Monitoring (ULMRC, Ukraine)  
•  UNEP Early Warning Global Wildfires Database (UN, 

Switzerland)  
•  USFS Remote Sensing Application Center (RSAC, 

USA)  
•  USFS Seasonal Fire Risk Forecasts (USFS, USA)  
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Information of El Nino/La Nina and Dipole 
mode:  Early warning for severe dry season 

 by monitoring sea surface temperature 
(SST)  

Surface temperature  of the world: cloud-free image of every 10 days (Sawada) 

Early warning




Prediction of vegetation dryness 
 for the fire spread risk.


1)  Cloud-free image is created every 8 days by applying the LMF-KF 
filtering to MODIS data 

2)  Dryness Index image (VDI) is created and predicted by NDVI and NDII 


Example of the effect of  
LMF Processing 


Prediction of dryness 
     2009.2.2- 2.9


Early warning
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Fire Detection 


Forest fire is 
detected as  a “hot 
spot” on NOAA data. 

The coordinates of 
the hot spot are sent 
to regional fire 
management offices 
in Indonesia. 

The fire management 
office checks the 
hotspot and identify 
concessioners who 
use fire. Then, they 
order the 
concessioner to 
suppress the fire. 
Fire use for forestry 
is prohibited by the 
law.


Early Detection of Fires 
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Forest Fire Damage in Hiroshima, Japan 
Jan 12-15, 2006 


Satellite Image 


Satellite Image 


Fire damages estimated by satellite 

　NBR=(NIR-SWIR)/(NIR+SWIR）


Observation on Jun 3,2006 




Database of Fire History
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Development of an appropriate system  



CONTRIBUTORY PROJECTS in AP to GOFC-GOLD 


•  LAPAN Remote Sensing of Fire Danger Rating System (LAPAN, Indonesia), 
Indonesia   

•  ANDES Forest Fire Research Theme (ANDES, Japan), Asia   
•  CRISP Remote Sensing of LAND/Forest Fires (CRISP/ Singapore), 

Southeast Asia   
•  FireWatch Australia (Landgate/ Australia) , Australia  
•  Sentinel Fire Mapping (CSIRO/DIGO/Australian Geosciences/ Australia), 

Australia   
•  North Australian Fire Information (NAFI/ Australia), Australia   
•  ATSR World Fire Atlas (ESA / Europe), World   
•  DMSP Fire Monitoring (NOAA/ USA), World   
•  Fire Locating and Monitoring of Burning Emissions (NRL/NOAA/ USA), 

World   
•  Global Burnt Area initiative (SPOT VEGETATION) GBA-2000 (JRC/ Europe), 

World   
•  GLOBCARBON (ESA/ Europe), World   
•  GLOBSCAR: ATSR World Burned Surface Atlas (ESA/ Europe), World   
•  MODIS Fire and Thermal Anomalities (NASA/UMd / USA), World   
•  MODIS Land Rapid Response System (NASA/UMd / USA), World   
•  MODIS Web Fire Mapper (NASA/UMd / USA), World   
•  NOAA Significant Event Imagery (NOAA / USA), World   



Realtime advanced network 


衛星データの高速自動処理


DMSP: new light 


Vegetation and hotspot 

Fire !


Auto E-mail
 at fire offices 


The full automatic forest fire early warning and early detection 
system was developed to mitigate the disaster in Southeast 
Asia. 


ANDES: Asia-Pacific Network for Disaster mitigation using Earth 
observation Satellite since 1999


Fire in the night

Web site


NOAA


Fire Office


Fire Risk 


APAN




Fire risk mapping


Fire detection


農林水産省計算センター


Satellite Database  
(SIDaB) 

MODIS受信


NOAA


Hotspot 


Mail 


number of hotspot (NOAA/AVHRR):    6


---------------------------------


lat(N)/lon(E) ¦ continuity(days) ¦ 


14.185  99.789    0 


14.175  99.799    2 


18.925  100.744    1


14.835  99.729    0  


13.585  99.628    0  


13.485  99.618    0  


--------------END--------------- 

Hotspot 
information
 E-mail 

Direct 

Network 

Dryness map 


NDII (Water stress)


NDVI (Vegetation Index) 


Comparison of two 
indices


Level of dryness 


Fire reporting


AFFIRE: Automatic Forest Fire Reporting System by FFPRI




User Friendly Information System 


> Open GIS System of MAFFIN and 
JAXA 

> Combination with the Google Earth 
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Information Sharing for Forest Fire Problem




Forest  
Environment 

Early warning/ Fire Risk 
Early  
detection 

Damage 
assessment 

CO2 
emission Ignition  Spread  Suppression 

difficulty 
Forest 
Type  ●
 ●
 ●
 ●


Density[  ●
 ●
 ●
 ●


Temp.  ●
 ●


Dry/Wetness  ●
 ●


Infrastructure 
Road  ●


Human 
Popolation  ●


Terrain 

elevation/slope  ●


Weather 
Rain  ●


Satellite 
AVHRR/MODIS  ●
 ●
 ●
 ●


TM,ASTER,  ●
 ●
 ●
 ●


SAR  ●
 ●


MTSAT  ●
 ●
 ●


Information necessity 



