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•What are wildfires?

•DNP’s forest fires detection methods 

•Misconceptions about Hotspot Information

•Types of Fire Information Needed

•Current Situations
•Thailand Daily Hotspot Report; Field Validation

•Lacks

•Needs
•On going activities

•Shorten hotspot daily report in collaboration with GISTDA, GOFC-GOLD 
and FIRMS

•Fire SensorWeb with NASA JPL/GSFC 

•Fire Locating and Modeling of Burning Emissions ( FLAMBE' )

•Challenges



Wildfires have two main types which are grass fires 
and forest fires.

What are wildfires?

Wildfires (or bushfires in Australia) are fires that are 
burning freely in the wild in an uncontrollable manner.  

To have a fire, the triangle 
of fire needs to be perfectly 
met without one, a fire will 
never be created.



There are three main types of forest fires in the world.
1. Ground or Surface Fires
2. Crown Fires
3. Underground Fires

Fires are essential tool for tree regeneration and 
usually occur annually during the dry season. 

Unfortunately, the major causes of forest fires are 
related to activities of those who live in the rural areas 
not the natural - gathering of forest non-timber 
products, agricultural debris burning, incendiary fire 
starting, hunting, and carelessness 



DNP’s forest fires detection methods
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Misconceptions about Hotspot Information
A hotspot is a point, so it does not take space in a map.

Chris Justice



Misconceptions about Hotspot Information
A hotspot is a point, so it does not take space in a map.

FIRMS-NASA-Conservation 
International-FAO Web Fire Mapper



http://maps.geog.umd.edu/activefire_html/checkboxes/thailand_checkbox.htm



Now Change to http://firefly.geog.umd.edu/firemap/



Types of Fire Information Needed

Pre-Fire

Active Phase

Post-Fire

•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 Chris Justice



Current Situations: Daily Hotspot Report



Source: http://www.dnp.go.th/forestfire/hotspot/

Daily report contains hotspots within protected, reserved, and agriculture areas



Date

Within 
Protected 

Areas

Outside 
Protecte
d Areas Total

8 March 
2007 434 675 1112

Daily 
Hotspots  
Products



Aqua-MODIS
8 March 2007

Zoom in Northern Thailand Aqua-
MODIS 8 March 2007

MODIS Images



Forest Fire



Daily report contains hotspots within protected, reserved, and agriculture areas

Electronic report to responsible  parties 
in the field



Daily 
Summary



Weekly Report to ASEAN Center 



11

5

Field Validation



N18.762, E98.896



By Helicopter, Max height 
500 Meters, 108 minutes, 

40 locations

Field Validation



Actual 
Flight 
Path

Field Validation



N18.765, E98.742Field Validation



N18.748, E98.617Field Validation



เพชรบุรี

TRACK

False Positive



เพชรบุรี ภาพถ่ายดาวเทียม MODIS

แผนท่ี 1:50000 L7018ขอบเขตอนุรักษ์

False Positive



จุดที่ 3 6930017. (12.623, 99.820) False Positive



ดาวเทยีม IKONOS Google Earth False Positive



จุดที่ 11 8075140  (12.820, 99.802) False Positive



จุดท่ี 12 8075138  (12.829, 99.806) ไม่ไหม ้False Alarmเพชรบุรี



สระแก้ว ปราจนีบุรี ฉะเชิงเทรา

TRACK



ดาวเทยีม Quick Bird PointAsia.com



ไป แต่ยงัไม่ถงึพกิดั 

อาจคดิว่าไม่มี

ร่องรอยไฟไหม้

 แต่ ..........



พิกดัไฟไหมด้าวเทียม  7151234  (N13.750, E102.233)



ดาวเทยีม Quick Bird PointAsia.com



ดาวเทยีม IKONOS Google Earth



พิกดัไฟไหมด้าวเทียม  8757963  (N14.069, E101.555) ไม่ไหม ้False Alarm



พิกดัไฟไหมด้าวเทียม  7751280 (N13.770, E102.174) ไม่ไหม ้False Alarm
สระแก้ว ปราจนีบุรี ฉะเชิงเทรา



Field Validation



Validation of TERRA MODIS Fire Detections using ASTER
(Simultaneous High Resolution Acquisition with MODIS)

White squares: 
MODIS fire 
pixels

R: 2.16 µm
G: 1.65 µm
B: 0.56 µm

Burn 
scar

Fire 
fronts

Smoke

Aug 17 2001
09:08 UTC
18.8S 19.9 E

(NE Namibia)

Conservative
Algorithm for 
Global 
Application

(Csiszar, Giglio
et al) 



Lacks
1.  Fundamental basic agreement such as 
using the same detection sensors.

2. Understanding of smog and haze 
behaviors, what they really do such as how 
high smog starts to turn when it start to rise 
up in the air?

3. A better size estimation of burned areas by 
RS and ground validation



Lacks Cont’d

4.  Operational mind set.

5.  Really near real time active fire monitoring 
system by satellite (within 15 minutes, GEOS 
with sensor like MSG-SEVII).

6.  Minimal communication with Global fire 
task team such as GOLD-GOFC, really need 
more interactions.



Lacks Cont’d

7.  People who really do the job do not have 
enough chances to attend more workshops 
and meeting (Need support funding).

8.  Systematic drought monitoring and Fire 
Weather Index, the ASEAN one is not 
practical, too coarse, need details in district 
or provincial scale



Needs
1. High or very high resolution images such as ASTER, 
ALOS/PALSAR,  IKONOS, QuickBird, or WV-1/2 to get a 
closer look at the severe forest fires when needed in time.

2. Technology transfer in any possible ways including 
technical supports from Global Fire Task Team.

3.  Solid collaboration among agencies within the 
Thailand.

4.  Get real involve with on going Global fire task team’s 
activities.



Needs Cont’d

5. Develop a reliable and stable smog and haze monitoring 
system for national operation.

6. Faster delivery time of same quality MODIS hotspots as 
get from MRRS (need GISTDA’s supports with correct 
hotspot information).

7. Put a request to have a Geostationary Satellite which 
has fire detection capability

8. Support funding to attend international meetings and 
workshops.



On Going Activities
1.  Shorten delivery time of MODIS active fire products 
(hotspots) to within 1 hr, including possibility of using 
MTSAT to monitor smog and haze with GISTDA's ground 
receiving station by helping from Ms. Anja A. Hoffmann 
and Dr. Diane Davie

2. Fire SensorWeb with EO-1-ALI and Hyperion by Dr. 
Steve Chien, Dr. David Mclaren and Dr. Daniel Tran,
NASA JPL’s team (developed by NASA-GSFC/JPL), trigger 
by MODIS fire alert email!!! 

Collection of baseline images was done from the in the last 
week of December 2010 to the third week of February 2011.  DNP
supports LANDSAT-5 images of 2009 and 2010 to the team.



On Going Activities (Con’t)

3.  Experimental using Fire Locating and Modeling of 
Burning Emissions (FLAMBE’)- NexSat of US NAVY and 7 
SEAS Mission by NASA/GSFC to monitor smog and haze 
in northern Thailand during this fire season

4.  Participating at Worldfire 2011 at Sun City, South 
Africa, 9-13 May 2011 particularly 
The 1st GOFC-GOLD Fire - Inter Regional Network 
Meeting in order to get more technology and 
collaborations supports.



Not in Operation Yet





The 1st ALI Image



Monitoring Transport of Biomass Burning Aerosols
Smoke Transport Across

Pacific from Siberia
6 May 2003

MODIS Rapid fire
9 May  2003

Smoke Transport Across 
Gulf of Mexico

9 May 2003

QUEBECONTARIO

Wildfires in Quebec, Canada
6 July 2003 at 17:45 UTC

GOES-11 Rapid Scan Visible Imagery (1 km)
22:07, 9 June 2002 – 00:50, 10 June 2002
Courtesy of CSU - CIRA

Before

After

GOES 
Fire Product
Jun-Oct 1995

GOES 
Smoke
Coverage

GOES Geostationary Monitoring  

( Prins et al )



Smog and Haze Monitoring By 7 SEAs

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



Smog and Haze Monitoring By 7 SEAS
Aerosol Optical Depth



Smog and Haze Monitoring By 7 SEAS
Smoke Flux

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



Source:  http://www.fire.uni-freiburg.de/southafrica-2011.html



Challenges
1. To obtain high or very high resolution images in time in case of 

severe forest fires when needed.

2. To have solid collaborations among parties in operational manner 
not only research and development.

3. To be totally involve with on going Global fire task team’s activities.

4. To establish reliable and stable smog and haze monitoring system in 
operational manner.

5. To have faster delivery time of MODIS hotspots.

6. To advocate for having MSG-SEVII like Geostationary Satellite cover 
SE Asia
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Africa, Drought Monitoring by SPOT

Examples 
of Others



Midwest 
USA, Flood 
Monitoring 
by MODIS

Examples 
of Others



Hunza, 
Landslide 
by ALI

Examples 
of Others



Examples 
of Others

Golf Of Mexico Oil Spill by MODIS



Examples 
of Others

Indian Ocean Severe Storm



Examples 
of Others

Global Temperature Anomaly

1900-09 1950-59

1990-99
2000-09



Examples 
of Others

Hungary, 
Toxic Spill 
by ALI



Examples 
of Others

Volcano Monitoring



Examples 
of Others

Earthquake Assessment by ALI
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