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Established in 1980 within Royal Forest Department and more than 
80% of the task force relocated to Department of National Parks, 

Wildlife and Plant Conservation in 2002.
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Source: Forest Fire Control Division, DNP
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6 Basic steps, Thailand is using:

1. Prevention
2. Monitoring
3. Prediction (Forecasting, Modeling)
4. Warning
5. Response
6. Recovery, Assessment, Mitigation

What we need to cover in order to deal with Natural 
Disasters, especially forest fires?
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1. Prevention (The Most Important Task!!!!)
A. Rising Awareness through 

• Public Relations and Propaganda
• Training
• Fire break activities with locals
• All local cultural and traditional events 

B. Community Based Fire Management 
(CBFiM)

C. Short term: “no burning prohibited 
period,”  etc.

What we need to cover in order to deal with Natural 
Disasters, especially forest fires?
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Prevention

Source: Forest Fire Control Division, DNP



Prevention

Source: Forest Fire Control Division, DNP



2. Monitoring
A. Watch-out tower, different vehicles (car, 

SUV, motorcycle, and bicycle), 
helicopters, fixed wings, EOS, UAV 
(unmanned aircraft vehicle), CCTV with 
both visible and thermal infrared 
camera

B. Public Network – 1362 Hotline 
C. Etc.

What we need to cover in order to deal with Natural 
Disasters, especially forest fires?
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Monitoring tools

1362

Public Report



HKK Wildlife Sanctuary



CCTV System

Source: http://www.fire.uni-freiburg.de/iffn/country/pt/pt_4.htm

http://www.fire.uni-freiburg.de/iffn/country/pt/pt_4.htm


Thermal and 
Visible Camera

Source: http://www.insightrobotics.com

Source: http://hopewish.en.made-in-
china.com/product/AqkmbTocYwUf/China-Fire-
Alarm-System-Thermal-Imaging-Camera.html

http://www.insightrobotics.com/
http://hopewish.en.made-in-china.com/product/AqkmbTocYwUf/China-Fire-Alarm-System-Thermal-Imaging-Camera.html


Unmanned Aircraft Vehicle

Source: https://www.icarus.upc.edu/ 
en/research/unmanned-aerial-systems-uas

https://www.icarus.upc.edu/ en/research/unmanned-aerial-systems-uas


Source: 
http://www.inte
rpine.co.nz/new
s/default.aspx

UAV

http://www.interpine.co.nz/news/default.aspx


EARTHDATA Fire Information for Resource Management System

Source: https://firms.modaps.eosdis.nasa.gov/ By Jeff Schmaltz, Diane Davies, Minnie Wong, 
Gary Fu (NASA-LANCE-Earthdata-FIRMS)

https://firms.modaps.eosdis.nasa.gov/


Source: https://worldview.earthdata.nasa.gov/
By Jeff Schmaltz, Diane Davies, Minnie Wong, 
Gary Fu (NASA-LANCE-Earthdata-FIRMS)

https://worldview.earthdata.nasa.gov/


Source: https://www.ngdc.noaa.gov/eog/viirs/

By Kim Baugh and Chris Elvidge, NCEI-NOAA

https://www.ngdc.noaa.gov/eog/viirs/


Daily report to the main forest fire control task forces by 
using rapid and daily fire hotspot alert emails, www FDRS, 
and a smart phone applications (e.g. LINE) by Department of 
National Parks, Wildlife and Plant Conservation (DNP)

ว/ด/ป เวลา LAT LONG P OINT _ X P OINT _ Y ดาวเทียม ต าบล อ าเภอ จงัหวดั ช่ือพื้นท่ี สถานีฯท่ีรบัผิดชอบ สบอ. C ONF E DE NC E

21/2/2016 14.15 15.955 101.539 771788 1765614 Aqua แหลมทอง ภักดชีมุพล ชยัภมูิ ไทรทอง สถานคีวบคมุไฟป่าไทรทอง ส านักบรหิารพื้นทีอ่นุรักษ์ที7่ 61

21/2/2016 14.15 15.963 101.547 772634 1766510 Aqua หว้ยแย ้ หนองบวัระเหว ชยัภมูิ ไทรทอง สถานคีวบคมุไฟป่าไทรทอง ส านักบรหิารพื้นทีอ่นุรักษ์ที7่ 48

21/2/2016 14.15 18.188 98.429 439616 2011079 Aqua บอ่หลวง ฮอด เชยีงใหม่ แมโ่ถ ส านักบรหิารพื้นทีอ่นุรักษ์ที1่6 66

21/2/2016 14.15 18.192 98.437 440463 2011519 Aqua บอ่หลวง ฮอด เชยีงใหม่ แมโ่ถ ส านักบรหิารพื้นทีอ่นุรักษ์ที1่6 60

21/2/2016 14.15 14.922 98.942 493762 1649700 Aqua ชะแล ทองผาภมูิ กาญจนบรุี ล าคลองงู ส านักบรหิารพื้นทีอ่นุรักษ์ที3่ 54

21/2/2016 14.15 18.371 97.717 364456 2031711 Aqua เสาหนิ แมส่ะเรยีง แมฮ่อ่งสอน สาละวนิ ส านักบรหิารพื้นทีอ่นุรักษ์ที1่6(สาขาแมส่ะเรยีง) 62

21/2/2016 14.15 15.260 99.328 535220 1687110 Aqua คอกควาย บา้นไร่ อทัุยธานี หว้ยขาแขง้ สถานคีวบคมุไฟป่าหว้ยคต ส านักบรหิารพื้นทีอ่นุรักษ์ที1่2 37

21/2/2016 14.15 15.268 99.331 535540 1687995 Aqua คอกควาย บา้นไร่ อทัุยธานี หว้ยขาแขง้ สถานคีวบคมุไฟป่าหว้ยคต ส านักบรหิารพื้นทีอ่นุรักษ์ที1่2 51

ข้อมลู Hotspots ในพื้นท่ีป่าอนุรักษ์ ประจ าวนัท่ี 21 กมุภาพนัธ ์2559

Where?
Which forest fire control 
responsibility!

A Daily Report by DNP

Source: http://portal.dnp.go.th/



Chiangrai Hotspot & Early Burning Application

Sirimongkonlertkun, N. and 
Yanawongsa, E., 2016



Development of Information Supports Forest 
Fire and Smoke Management for Northern 
Thailand Application by Passakorn Juipiam, Siraprapa

Boonrat, Arthorn Luansodsai (Department of Mathematics and 
Computer Science Faculty of Science, Chulalongkorn University) and 

Veerachai Tanpipat

Information expect to be included are
1. Active fire information from NASA-LANCE-FIRMS
2. Forecast FFMC and FWI from Geoinformatics 

Division DNP
3. Forecast Smoke by 7SEAS
4. PM10 information by PCD



Monitoring Transport of Biomass Burning Aerosols

Himawari-8 Geostationary Monitoring  

http://www.highfirerisk.com.au/imr/Thai_H8_01.htm

http://www.data.jma.go.jp/mscweb/data/himawari/
sat_img.php?area=se1

http://realearth.ssec.wisc.edu/

By Rick McRae and Richard Woods, Risk Analyst, 
Emergency Management, Risk and Spatial Services, 

ACT Emergency Services Agency, Australia

http://www.highfirerisk.com.au/imr/Thai_H8_01.htm
http://www.data.jma.go.jp/mscweb/data/himawari/sat_img.php?area=se1
http://realearth.ssec.wisc.edu/


Source: http://www.eorc.jaxa.jp/ptree/

Can register and access data!!!!

http://www.eorc.jaxa.jp/ptree/


3. Prediction (Forecasting and Modeling)

A. Fire behavior software (Prometheus 
Canada)

B. Smoke and haze monitoring and forested 
system (7 SEAS and ECMWF-CAMS, 
Himawari-8)

C. Early Warning System for fire (EWR-Fire) 
based on Fire Danger Rating System 
(FDRS) such as GFEWS, EFFIS, UATFFDRS, 
INFFDRS, Robert Field’s work 

What we need to cover in order to deal with Natural 
Disasters, especially forest fires?
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Source: http://firegrowthmodel.ca/prometheus/software_e.php

Fire Behavior Software “Prometheus”
The calibration process of 
the software to suit 
deciduous and dry 
dipterocarp forest in 
Thailand by using 10 years 
of HKK fire experiment 
data and other related 
data such as FWI, weather 
data, etc. have been 
working by Gernot Rucker 
and his team at ZEBRIS 
GbR, Geoinformation 
systems and consulting 
services 
(https://firemaps.net/) , 
Germany.  

http://firegrowthmodel.ca/prometheus/software_e.php
https://firemaps.net/


Landsat 15/02/2016 03:43:29Landsat 02/03/2016 03:43:26Landsat 18/03/2016 03:43:21Landsat 18/03/2016 03:43:21VIIRS 08/02/ - 24/03/2016

• > 40 manual spread measurements 
February/March 2016, no difference 
between head & back fires

• Plot shows only day -> night pairings

• Slow spreading fire burning at low ISI 
values

• Field experiment in same area on 22nd

February confirms spread rates

Wildfire and Experimental fire in HKK Wildlife sanctuary
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By G. Ruecker, D. Leimach, J. Tiemann (ZEBRIS GbR, Germany) and V. Tanpipat (Thailand) 2017 



Test case HKK fire 2016

27

DEM (SRTM, 30 m)

Fuel types (from land cover LDD 2015)

Satellite images

Fire fronts: ignitions for model
Previously burned areas by LS8 OLI:
non-fuel for model
(prevents fire from burning backwards)

Second observation of fire fronts: 
Stop time for model by Suomi NPP VIIRS

Landsat 8 OLI: 
15.02.2016 
03:43:29 

By G. Ruecker, D. Leimach, J. Tiemann (ZEBRIS GbR, Germany) and V. Tanpipat (Thailand) 2017 



Landsat 8 OLI: 15.02.2016 03:43:29 

N

Test Case: HKK Fire 15-02-2016

By G. Ruecker, D. Leimach, J. Tiemann (ZEBRIS GbR, Germany) and V. Tanpipat (Thailand) 2017 



Landsat 8 OLI: 15.02.2016 03:43:29 

N

Input Data

Previously burned areas:
non-fuel for model
(prevents fire from 
burning backwards)

By G. Ruecker, D. Leimach, J. Tiemann (ZEBRIS GbR, Germany) and V. Tanpipat (Thailand) 2017 



Landsat 8 OLI: 15.02.2016 03:43:29 

N

Input data

Fire fronts from Landsat 
as ignitions

By G. Ruecker, D. Leimach, J. Tiemann (ZEBRIS GbR, Germany) and V. Tanpipat (Thailand) 2017 



Output: fire perimeter
Fuel type: Leafless Aspen
Parameters  not modified

Landsat 8 OLI: 15.02.2016 03:43:29 

N

Simulation process



NPP fire 
detections:
15.02.2016 

18:35:00

Simulation start time: Overpass of Landsat 8 OLI: 15.02.2016 03:43:29 

Output: fire 
perimeter
Fuel type: 
Leafless 
Aspen

Parameters  
not modified

N

Simulation run stop time = 
Overpass of NPP = 

15.02.2017 18:35:00

Simulation process

By G. Ruecker, D. Leimach, J. Tiemann (ZEBRIS GbR, Germany) and V. Tanpipat (Thailand) 2017 



Landsat 8 OLI: 15.02.2016 03:43:29 

Output: fire perimeter
Fuel Type: New Dry Deciduous
(based on Leafless Aspen type)

Parameter: Custom from ISI-ROS 
regression

a: 3.2 / b: 0.000068 / c: 0.16

N

Simulation process

By G. Ruecker, D. Leimach, J. Tiemann (ZEBRIS GbR, Germany) and V. Tanpipat (Thailand) 2017 



Background Landsat 8 OLI: 15.02.2016 03:43:29 

Output: fire perimeter
Fuel Type: New Deciduous Forest 
(based on Leafless Aspen Type)

Parameter: Custom from ISI-ROS 
regression tuned for faster spread

a: 5 / b: 0.0001 / c: 0.2

N

Simulation process



Background: SRTM 30 Meter

Output: fire intensity
Fuel Type: New Deciduous 

(based on Leafless Aspen Type)
Parameter: Custom from ISI-ROS 

regression tuned for faster spread
a: 5 / b: 0.0001 / c: 0.2

N

550 kW/m

75 kW/m

Fire Intensity Output

By G. Ruecker, D. Leimach, J. Tiemann (ZEBRIS GbR, Germany) and V. Tanpipat (Thailand) 2017 



Smoke and Haze Monitoring By 7 SEAS

Source: http://www.nrlmry.navy.mil/aerosol_web/7seas/7seas.html

By Jeff Reid and Edward Hyer, NRLMRY-US NAVY

http://www.nrlmry.navy.mil/aerosol_web/7seas/7seas.html


Forecasted Smoke and Haze By 7 SEAS
Aerosol Optical Depth

24-30 April 2016

Source: http://www.nrlmry.navy.mil/aerosol_web/7seas/7seas.html

By Jeff Reid and Edward Hyer, NRLMRY-US NAVY

http://www.nrlmry.navy.mil/aerosol_web/7seas/7seas.html


Forecasted Smoke and Haze By 7 SEAS

Source: http://www.nrlmry.navy.mil/aerosol_web/7seas/

18-22 April 2016 25-29 April 2016

By Jeff Reid and Edward Hyer, NRLMRY-US NAVY

http://www.nrlmry.navy.mil/aerosol_web/7seas/


Fire Radiative Power – Aerosol Optical Depth 
by Copernicus Atmosphere Monitoring Service (CAMS) and 

Copernicus Climate Change Service (C3S), implemented by ECMWF. 

Source: http://macc.copernicus-
atmosphere.eu/d/services/gac/nrt/fire_radiati
ve_power!SE%20Asia!Fire%20Radiative%20Po
wer!macc!od!enfo!fire_radiative_power!2017
020700!/

Source: http://www.gmes-
atmosphere.eu/d/services/gac/nrt/nrt_o
pticaldepth!03!Total!SE%20Asia!macc!od
!enfo!nrt_opticaldepth!2016121400!!/

http://macc.copernicus-atmosphere.eu/d/services/gac/nrt/fire_radiative_power!SE Asia!Fire Radiative Power!macc!od!enfo!fire_radiative_power!2017020700!/
http://www.gmes-atmosphere.eu/d/services/gac/nrt/nrt_opticaldepth!03!Total!SE Asia!macc!od!enfo!nrt_opticaldepth!2016121400!!/


Carbon Emission by Mark Parrington CAMS-ECMWF-COPERNICUS 



Carbon Emission by Mark Parrington CAMS-ECMWF-COPERNICUS 



Carbon Emission by Mark Parrington CAMS-ECMWF-COPERNICUS 



Source: http://www2.dnp.go.th/gis/FDRS/FDRS.php/

Forecast Fire Danger Rating for Upper ASEAN and Thailand

By Manomaiphiboon, K.,  Tanpipat, V., Nhuchaiya, 
P., Jaroonrattanapak, N., Buaniam, C. (2017) 

http://www2.dnp.go.th/gis/FDRS/FDRS.php/


Current System for Daily Fire Control 



4. Warning FIRMS active fire or fire hotspot alert 
emails:
A. Review historical fire related by EOS directly 

in WorldView for overall situation
B. Forecast Fire Danger Rating System (FDRS)
C. Risk maps 
D. Daily fire fuel survey
E. Weather condition
F. Fire Radiative Power 
G. Etc.

What we need to cover in order to deal with Natural 
Disasters, especially forest fires?

Disaster Mitigation Masterclass at APAN44 on 30-31 AUG 2017



Smoke and haze caused by fires in Maechaem area during 16 – 24 April 2016

16 April 

19 April

22 April

17 April 18 April

20 April 21 April

23 April 24 April

Source: https://worldview.earthdata.nasa.gov

https://worldview.earthdata.nasa.gov/


Fire Weather Index

Source: 
http://www2.dnp.go.th/gis/FDR
S/FDRS.php/

By Manomaiphiboon, K.,  
Tanpipat, V., Nhuchaiya, P., 
Jaroonrattanapak, N., Buaniam, C. 
(2017) 

http://www2.dnp.go.th/gis/FDRS/FDRS.php/


Source: http://www.cefa.dri.edu/CFS/fwi.php and : http://www.fire.uni-
freiburg.de/gwfews/forecast_ews.html

New calibrated Thresholds being used by Global Fire EWS for upper 
ASEAN (Bill De Groot & Alan Cantin, Natural Resources Canada, 

Canadian Forest Service) with Global FWI Monthly Forecast for 9 
Months for Planning Prescribe Burning and Others 

http://www.cefa.dri.edu/CFS/fwi.php
http://www.fire.uni-freiburg.de/gwfews/forecast_ews.html


Source: http://forest.jrc.ec.europa.eu/effis/applications/global-viewer/

Global Wildfire Information System by  The 
European Forest Fire Information System (EFFIS)

http://forest.jrc.ec.europa.eu/effis/applications/global-viewer/


–Weather (wind, precipitation, etc.)
• Windyty (http://www.windyty.com)  

http://www.windyty.com/


5. Response
A. Forest fire suppression units

B. Related agencies and collaborated local 
communities

C. Etc.

What we need to cover in order to deal with Natural 
Disasters, especially forest fires?

Disaster Mitigation Masterclass at APAN44 on 30-31 AUG 2017



Source: Forest Fire Control Division, DNP



6. Recovery, Assessment and Mitigation
A. Burn Severity Index (BSI)
B. Burn Area
C. Emissions
D. Reforestation
E. Public Relation
F. Etc.

What we need to cover in order to deal with Natural 
Disasters, especially forest fires?

Disaster Mitigation Masterclass at APAN44 on 30-31 AUG 2017



Burned Areas Detection using Burn Severity Index (BSI)

Houseman, Ian et al. 2017, USFS-RSEC 



Burned Areas Detection using Burn Severity Index (BSI)

Ken Brewer  and Carl Albury, 2015



Source: 
http://apps.ecmwf.int/da
tasets/data/cams-gfas/

Source: http://www.globalfiredata.org/index.html

Emissions

http://apps.ecmwf.int/datasets/data/cams-gfas/
http://www.globalfiredata.org/index.html


Fire and Smoke Decision Support System (FSDSS)

RS

ICTGPS

GIS

FSDSS

Socioeconomics, social dimension
maps, statistics, weather, models, 
topographic maps 

EOS imageries, weather, climate, 
monitoring, detection, condition,  

Communication technologies, 
related information & knowledge 
(research, publication,  

Location identifying technologies, 
accuracy, GNSS

Disaster Mitigation Masterclass at APAN44 on 30-31 AUG 2017



Additional Steps to build Resilience for the 
Climate Change and Disasters

1. Explore Hazards
2. Assess Vulnerability & Risks
3. Investigate Options
4. Prioritize & Plan
5. Take Action

More Information of HOW at 
https://toolkit.climate.gov/



Establishment of Upper ASEAN Wildland Fire Research Center 
at Faculty of Forestry, Kasetsart University

1. Fundamental fire research: Fire Ecology, Fire Behavior, Fire 
Emissions, Smoke and Haze behaviors

2. Advanced tools for fire early warning, monitoring and 
impact assessment: Fire Early Warning and Detection System

3. The human dimension of vegetation fires: Socio-economics 
of fire, Impact of fires on human health, security and private 
& public assets, and Community involvement and 
empowerment in fire management 

4. Fire management: Fire investigation and fire statistical 
databases, Fire management information systems and 
planning and Training

5. Fire management policies 
6. Cross-boundary cooperation in fire management 

Disaster Mitigation Masterclass at APAN44 on 30-31 AUG 2017



Conclusions and Challenges 

➢Be prepared and ready by following those 6 
fundamental steps (Prevention, Monitoring, 
Prediction, Warning, Response and Mitigation); 
especially “Prevention”

➢Need to put fire early warning (Forecast FDRS) 
information into forest fire control planning 
process and daily operation

➢Need to develop better and higher accuracy of 
high resolution medium range weather forecast 
inputs (DA and Ensemble) for FDRS, so we can 
plan further ahead more efficient.

Disaster Mitigation Masterclass at APAN44 on 30-31 AUG 2017



Conclusions and Challenges 
➢Need to get Fire Behavior Software Prometheus 

ready to use by 2017 forest fire season

➢Need to study and understand smoke behavior in 
the Upper ASEAAN Region (not enough 
knowledge)

➢Need to have reliable and scientific proved Fire 
Decision Support System (FDSS)

➢Need to understand people who use fire as a tool 
behaviors better for more efficient prevention

➢Need to find feasible alternatives incomes for 
people, so they can reduce their fire ignition 
habit
Disaster Mitigation Masterclass at APAN44 on 30-31 AUG 2017



Conclusions and Challenges 

➢Need to find easier and simpler communication 
schema to deliver scientific information to 
decision and policy makers or so call Science-
Policy Interface (SPI) and be able to educate them 
including the people!!

➢Make Upper ASEAN Wildland Fire Research 
Center at Kasetsart University visible and deliver 
impacts to support SPI including others related 
issues

➢Creating free access to digital wildland fire, 
smoke and haze knowledge library for all 
interested partiesDisaster Mitigation Masterclass at APAN44 on 30-31 AUG 2017
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Active fire hotspots:
• Fire Information for Resources Management System (FIRMS) 

(https://earthdata.nasa.gov/earth-observation-data/near-real-time/firms or 
https://firms.modaps.eosdis.nasa.gov/); Terra/Aqua-MODIS and Suomi NPP-
VIIRS

• Suomi NPP VIIRS Active Fire (http://viirsfire.geog.umd.edu/)
• NOAA-18 AVHRR 

(http://data.globalforestwatch.org/datasets/091ee6aa2bbb4d0da92e0e93
67241372_9)  and (http://asmc.asean.org/asmc-hotspot/)   

• Global Forest Watch Fire (http://fires.globalforestwatch.org) 
• VIIRS Nightfire - Nighttime Detection and Characterization of Combustion 

Sources (http://ngdc.noaa.gov/eog/viirs/download_viirs_fire.html)
• Thai Himawari-8 Imagery Display

(http://www.highfirerisk.com.au/imr/Thai_H8_01.htm) or RealEarth-
SSEC/Google (http://realearth.ssec.wisc.edu/)

Useful Links

Disaster Mitigation Masterclass at APAN44 on 30-31 AUG 2017

https://earthdata.nasa.gov/earth-observation-data/near-real-time/firms
https://firms.modaps.eosdis.nasa.gov/
http://viirsfire.geog.umd.edu/
http://data.globalforestwatch.org/datasets/091ee6aa2bbb4d0da92e0e9367241372_9
http://asmc.asean.org/asmc-hotspot/
http://fires.globalforestwatch.org/
http://ngdc.noaa.gov/eog/viirs/download_viirs_fire.html
http://www.highfirerisk.com.au/imr/Thai_H8_01.htm
http://realearth.ssec.wisc.edu/


Earth observation satellite imageries:
• WorldView (https://earthdata.nasa.gov/labs/worldview/) 
• LANCE MODIS Subsets (http://lance-

modis.eosdis.nasa.gov/imagery/subsets/?subset=Indochina2) 
• Earthdata Near Real Time (orbit Swath) Images

• MODIS (http://lance-modis.eosdis.nasa.gov/cgi-bin/imagery/realtime.cgi) 
• VIIRS   (http://lance-modis.eosdis.nasa.gov/cgi-bin/imagery/viirs.cgi) 

Smoke monitoring:
• 7SEA US Naval Research Laboratory

(http://www.nrlmry.navy.mil/aerosol_web/7seas/7seas.html) 
• Global Ocean Data Assimilation Experiment (http://www.usgodae.org/cgi-

bin/datalist.pl?generate=summary) 
• Air4Thai-PCD-(http://air4thai.pcd.go.th/web/) 
• ASEAN Haze online (http://haze.asean.org/) 
• ASEAN Specialized Meteorological Center (http://asmc.asean.org/asmc-gis-portal/) 

• Thai Himawari-8 Imagery Display: ACT High Fire Risk 
(http://www.highfirerisk.com.au/imr/Thai_H8_01.htm) 

• RealEarth-SSEC/Google (http://realearth.ssec.wisc.edu/) 
• JMA/MSC (http://www.data.jma.go.jp/mscweb/data/himawari/sat_img.php?area=se1) 

• Comparing Smoke Seen by Aqua and Terra, June 21, 2015 
(http://earthobservatory.nasa.gov/IOTD/view.php?id=86086&src=eoa-iotd)  

Useful Links
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Smoke monitoring:
• 7SEA US Naval Research Laboratory

(http://www.nrlmry.navy.mil/aerosol_web/7seas/7seas.html) 
• Global Ocean Data Assimilation Experiment (http://www.usgodae.org/cgi-

bin/datalist.pl?generate=summary) 
• Air4Thai-PCD-(http://air4thai.pcd.go.th/web/) ASEAN Haze online (http://haze.asean.org/) 
• ASEAN Specialized Meteorological Center (http://asmc.asean.org/asmc-gis-portal/) 

• Thai Himawari-8 Imagery Display: ACT High Fire Risk 
(http://www.highfirerisk.com.au/imr/Thai_H8_01.htm) 

• RealEarth-SSEC/Google (http://realearth.ssec.wisc.edu/) 
• JMA/MSC (http://www.data.jma.go.jp/mscweb/data/himawari/sat_img.php?area=se1) 

• Comparing Smoke Seen by Aqua and Terra, June 21, 2015 
(http://earthobservatory.nasa.gov/IOTD/view.php?id=86086&src=eoa-iotd) Corpernicus
Europe’s Eyes on Earth: Forecast of Aerosols Optical Depth (http://www.gmes-
atmosphere.eu/d/services/gac/nrt/nrt_opticaldepth!03!Total!SE%20Asia!macc!od!enfo!nrt_
opticaldepth!2016121400!!/) 

• Corpernicus Eurpoe’s Eyes on Earth: Fire Radiative Power (http://www.gmes-
atmosphere.eu/d/services/gac/nrt/fire_radiative_power!SE%20Asia!Fire%20Radiative%20Po
wer!macc!od!enfo!fire_radiative_power!2016121300!/)   

Useful Links
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Weather (wind, precipitation, etc.):
• Global Fire WEather Database (GFWED; 

http://data.giss.nasa.gov/impacts/gfwed/) 
• Natural Earth wind maps (http://earth.nullschool.net) 
• Windyty (http://www.windyty.com) 
• Thailand weather: 

• Thai Water, Hydro and Agro Informatics Institute (HAII, 
http://www.thaiwater.net/web/index.php?option=com_content&view=arti
cle&id=226&Itemid=400020

• Thai Meteorological Department (TMD, http://www.tmd.go.th/) 
• Thailand Water Data (www.thaiwater.net) 

• JAXA Realtime Rainfall Watch-GSMAP 
(http://sharaku.eorc.jaxa.jp/GSMaP_NOW/)

• Meteorological Satellite Center (MSC) of Japanese Meteorological Agency 
(JMA) - Himawari Real-Time Image
(http://www.data.jma.go.jp/mscweb/data/himawari/sat_img.php?area=se1) 

• GMS Satellite-based Agriculture Support System (SASS) - ADB (http://sass.gms-
eoc.org/#)  

Useful Links
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Fire Danger Rating System:  
• Malaysian FDRS 

(http://www.met.gov.my/web/metmalaysia/climate/fdrs/malaysia)   
• Indonesian FDRS (http://www.bmkg.go.id/)   
• ASEAN FDRS 

(http://www.met.gov.my/web/metmalaysia/climate/fdrs/southeastasia
and http://haze.asean.org/fire-danger-rating-system-fdrs-for-southeast-
asia/) 

• Upper ASEAN and Thailand Forecast FDRS 
(http://www2.dnp.go.th/gis/FDRS/FDRS.php)    

• GFMC Wildland Fire Early Warning Portal (http://www.fire.uni-
freiburg.de/fwf/fwf.htm) 

• Global Fire Early Warning System (http://www.fire.uni-
freiburg.de/gwfews/index.html) 

• Global Forecast Fire Weather Index 
(http://www.cefa.dri.edu/CFS/grid.php?dvar=fwi&length=8&zoom=fwi) 

Useful Links
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Fire Emissions:
• Fire Monitoring, The Global Fire Assimilation System (GFAS;

http://www.gmesGlobal Fire Emissions Database (GFED;
http://www.globalfiredata.org/) 

• IPCC (http://www.ipcc-nggip.iges.or.jp/public/2006gl/vol4.html) 
• Monitoring Atmospheric Composition & Climate (MACC), Copernicus, 

Atmosphere Monitoring Services (CAMS), FIR Global -
atmosphere.eu/about/project_structure/input_data/d_fire/)  

Forest Cover and Forest Cover Change:
• Global Forest Watch (http://www.globalforestwatch.org/)
• Global Forest Change 2000–2015 (Hansen et al., 2013) 

(http://earthenginepartners.appspot.com/science-2013-global-
forest/download_v1.2.html and 
https://earthenginepartners.appspot.com/science-2013-global-forest)  

Earth Observation Satellite Tracking and Prediction:
• The CEOS Visualization Environment (http://www.ceos-cove.org/) 
• Live Real Time Satellite Tracking and Prediction (http://www.n2yo.com) 

Useful Links
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Examples of Wildland/Forest Fire Information Management System:
• Canadian Wildland Fire Information System (http://cwfis.cfs.nrcan.gc.ca/home) 
• United States: LANDFIRE (http://www.landfire.gov/) 
• Wildland Fire Decision Support System (WFDSS) 

(http://wfdss.usgs.gov/wfdss/WFDSS_Home.shtml) 
• The Northwest Interagency Coordination Center (NWCC; http://gacc.nifc.gov/nwcc/) 
• Monitoring Trends in Burn Severity: Burn Scars

(http://www.mtbs.gov/methods.html)
• USDA Forest Service: Active Fire Mapping Program (http://activefiremaps.fs.fed.us/)
• USDA Forest Service: Interagency Real Time Smoke Monitoring 

(https://app.airsis.com/USFS/)  
• USFS Wildland Fire Assessment System (WFAS): http://www.wfas.net/
• Australian Landgate SRSS; http://srss.landgate.wa.gov.au/fire
• Australian ACT Emergency Services Agency (http://esa.act.gov.au/
• South Africa: Advanced Fire Information System (AFIS, 

http://southernafrica.afis.co.za/)
• NOAA National Weather Service: Fire Weather ( 

http://www.srh.noaa.gov/ridge2/fire/)
• Forest Fire Monitoring and Forecast System (FireCast, 

http://firecast.conservation.org/)

Useful Links
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Other Interesting Links:
• Fire Information from Space at your Fingertips (https://firemaps.net/) 
• EuroFire: Forest Fire Training Modules (http://www.euro-fire.eu/)
• World Wide Daily Drought Risk Maps

(http://www.eldoradocountyweather.com/climate/world-maps/world-drought-
risk.html)

• Prometheus Canada (http://firegrowthmodel.ca/prometheus/software_e.php) 
• USDA Forest Service: BehavePlus (https://www.frames.gov/partner-

sites/behaveplus/software-manuals/)
• USDA Forest Service: FARSITE (https://www.firelab.org/project/farsite) 
• USDA Forest Service: Active Fire Mapping Program 

(https://fsapps.nwcg.gov/afm/) 
• Open Wildland Fire Modeling E-Community 

(http://www.openwfm.org/wiki/WRF-Fire)
• NOAA-US: Hazard Mapping System Fire and Smoke Product

(http://www.ospo.noaa.gov/Products/land/hms.html) 
• Google Earth Engine: A planetary-scale platform for Earth science data & 

analysis Powered by Google's cloud infrastructure 
(https://earthengine.google.com/) 

Useful Links
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Other Interesting Links:
• Global Drought Information System 

(https://www.drought.gov/gdm/content/welcome and 
http://sac.csic.es/spei/index.html)

• MODIS Global Terrestrial Drought Severity Index
(http://www.ntsg.umt.edu/project/dsi) 

• NCAR/UCAR-CPC Unified Gauge-Based Analysis of Global Daily Precipitation
(https://climatedataguide.ucar.edu/climate-data/cpc-unified-gauge-based-analysis-
global-daily-precipitation) 

• JAXA Global Rainfall Watch: GSMaP (http://sharaku.eorc.jaxa.jp/GSMaP/) 
• NRT Global Flood Mapping (https://floodobservatory.colorado.edu/index.html and 

http://oas.gsfc.nasa.gov/floodmap/) 
• Global Imagery Browse Services, GIBS, (https://earthdata.nasa.gov/about/science-

system-description/eosdis-components/global-imagery-browse-services-gibs) 
• Copernicus Atmosphere Monitoring Services (http://macc.copernicus-

atmosphere.eu/catalogue/#list?) 
• UCAR, Wildfire, Weather and Climate 

(https://www2.ucar.edu/news/backgrounders/wildfires-weather-climate, 
https://www.meted.ucar.edu/training_detail.php?topicSorting=6&pagination=no

Useful Links
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Source:  Global Fire EWS--http://www.fire.uni-freiburg.de/gwfews/index.html & de Groot et al., 2010

Early Warning System for Forest Fire or 
Wildland Fire (EWS-Fire) is a system that will 
allow forest fire managers and related 
people to mitigate fire-related problems, to 
know fire fuel conditions, to reduce fire 
suppression costs and to enhance more 
efficient fire control. Forest and land 
management agencies, as well as land 
owners and communities, require early 
warning of extreme fire danger conditions 
that lead to uncontrolled wildfires.



Fire danger rating (FDR) is a mature science 
and has long been used as a tool to indicate 
the potential of fire start, spread and impact.
Fire danger rating is the systematic assessment 
of fire risk and potential impact, and it is the 
cornerstone of contemporary fire control and 
management program.  It does not provide 
where a fire will occur. 

Source:  Global Fire EWS--http://www.fire.uni-freiburg.de/gwfews/index.html & de Groot et al., 2010

Wagner, V., 1987



Fire Danger Rating System (FDRS):

–Use weather data at noon as inputs (Van 
Wager, 1987, Lee et al. 2002, Amiro et al., 
2004, de Groot et al., 2006, Taylor and 
Alexander, 2006 and FAO, 2006)

1. Temperature 

2. Humidity 

3. Wind Speed 

4. Amount of 24 Hours Precipitation

CFFDRS software can be downloaded at 
http://www.lakestatesfiresci.net/SciLibrary/FireDanger.htm and 
http://rpackages.ianhowson.com/cran/cffdrs/man/fwi.html

http://www.lakestatesfiresci.net/SciLibrary/FireDanger.htm
http://rpackages.ianhowson.com/cran/cffdrs/man/fwi.html


Fire Danger Rating information is used for 
many operational reasons: 
1. to determine suppression resource levels (fire 

fighters, equipment, helicopters, fixed wing air 
tankers), mobilization, and strategic 
prepositioning; 

2. to define safe and acceptable prescribed burn 
prescription criteria; 

3. to establish fire management budgets based on 
long-term fire danger statistics; and 

4. to justify increased funding during times of 
wildfire disaster. 

Source:  Global Fire EWS--http://www.fire.uni-freiburg.de/gwfews/index.html & de Groot et al., 2010



FDRS History

–Began in U.S. in 1919; Canada in 1925; Russia

in 1949

– In Canada began with field data collection of 
how trees were responded to fire

• Have a system in used in 1960

• in 1987 Van Wagner developed into a better 
easy to use system

Source: Wildfire Hazards, Risks, and Disasters, Ch. 11 Wildland Fire Danger Rating and Early 

Warning Systems, William J. de Groot, B. Michael Wotton, Michael D. Flannigan 2015



1. new longer term predictions of fire danger 
based on advanced numerical weather models

2. common global fire danger metrics to support 
international fire management cooperation, 
including resource-sharing during times of fire 
disaster

3. a fire danger rating system for the many 
countries that do not have a national system in 
place

Source:  Global Fire EWS--http://www.fire.uni-freiburg.de/gwfews/index.html & de Groot et al., 2010



1. Long-term early warning products (or seasonal 
forecasts) provide an indication of anticipated 
global trends in fire danger over the course of 
the upcoming fire season.

2. Medium-term early warning products (1-2 
weeks) provide information for large-scale 
tactical decision-making that requires 'spool-up' 
time to implement fire management action plans 
such as arranging the transfer of helicopters, 
fixed-wing air tankers, or fire fighters and 
equipment across international borders. 
Source:  Global Fire EWS--http://www.fire.uni-freiburg.de/gwfews/index.html & de Groot et al., 2010



3. Short-term of 1-5 days provides information 
for strategic decision-making, such as pre-
positioning suppression resources in the most 
critical areas to most effectively control new 
fires and contain on-going fires.

Fire danger is calculated with Global Forecast 
System data from the U.S. National Centers for 
Environmental Prediction (NCEP) or The 
European Centre for Medium-Range Weather 
Forecasts (ECMWF).

Source:  Global Fire EWS--http://www.fire.uni-freiburg.de/gwfews/index.html & de Groot et al., 2010



Source: http://www.fire.uni-freiburg.de/gwfews/index.html

Forecast fire danger provides early warning of future 
trends in fire potential, allowing fire managers to 
plan/implement fire control strategies in advance.

http://www.fire.uni-freiburg.de/gwfews/index.html


ASEAN FDRS History

– El Nino 1997-8 caused severe smoke and 
haze problem in Indonesia and 
neighboring countries

–ASEAN signed agreement in 2002

–2002-2005 System Development through 
Canadian Forest Service support

–2006 started running the system at 
Malaysian Meteorological Department



ASEAN System by Malaysian Meteorological 
Department

Source: http://haze.asean.org/#

http://haze.asean.org/


Source: http://haze.asean.org/#

ASEAN System by Malaysian Meteorological 
Department

http://haze.asean.org/


Source: http://www.met.gov.my/web/metmalaysia/climate/fdrs/southeastasia

ASEAN System by Malaysian Meteorological 
Department

http://www.met.gov.my/web/metmalaysia/climate/fdrs/southeastasia


ASEAN System

Source: http://www.met.gov.my/web/metmalaysia/climate/fdrs/southeastasia

http://www.met.gov.my/web/metmalaysia/climate/fdrs/southeastasia


http://www2.dnp.go.th/gis/FDRS/FDRS.html

Source: http://www2.dnp.go.th/gis/FDRS/FDRS.php

By Manomaiphiboon, K.,  Tanpipat, V., Nhuchaiya, P., 
Jaroonrattanapak, N., Buaniam, C. (2017) 



http://www2.dnp.go.th/gis/FDRS/FDRS.php
http://haze.asean.org/fire-danger-rating-

system-fdrs-for-southeast-asia/

Differences
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http://www2.dnp.go.th/gis/FDRS/FDRS.php
http://haze.asean.org/fire-danger-rating-

system-fdrs-for-southeast-asia/

Differences
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http://haze.asean.org/fire-danger-rating-system-fdrs-for-southeast-asia/


Flow Chart of Thailand Fire Danger Rating System 
and Fire Hotspot



สกลนคร

Source: Forest Fire Control Division, DNP



Combining forecasted fire danger maps with historical fire hotspots 
will indicate critical areas where serious fire problem will occur if 

current fire activity persists.



Using FWI with fire hotspots on Google Earth

2 October 2016


