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OVERVIEW
Fires and smoke haze become annual hazard for Thailand and the 
Upper ASEAN (or Lower Mekong River region) during the dry season 
of the region, particularly Norther Thailand and most part of the 
Lower Mekong River region (LMR).
The surface fire is a common fire type in Thailand and this region. 
Forest fires in Thailand and this region occur annually during the dry 
season from December to early May and with the most occurrences 
in March.  
The forest fire situation in Upper ASEAN is more concerned to the 
people with increasing accessibility to information through rapid 
development of cyber-technologies. 



OVERVIEW
The ASEAN transboundary haze has been ASEAN flagship tasks after 
1997-98 El Nino since 1999.  Lately, there was a goal of ASEAN Haze 
Free 2020 which was already passed, but we still have transboundary 
smoke haze problem annually.  The problem will persist and 
continue as long as member states could not improve standard of 
living within their own countries. 

Nevertheless, there are common fire causes in the Upper ASEAN 
which are agricultural land preparation, slash and burn agriculture (or 
shifted cultivation practice), and hunting.  It is clear that those 
causes are all related to human’s activities.



OVERVIEW
The lacking of the Science to Policy Makers (SOP) is also one of the main 
obstacles as delivering and communicating findings of forest fire, open 
burning and smoke haze studies and researches to policy makers are very 
crucial.  SOP is very important and needed as usually those high level 
officers and politicians do not understand the scientific facts clearly. The 
lacking utilization of suitable and effective fundamental existing knowledge 
of fire and smoke haze science including tools and advanced technologies 
based on scientific proves as the part of Control, Management and Planning 
(strengthen Science-Policy Interface – SPI) is still there. Policy makers do not 
usually ask, so there is a need to create an effective mechanism to deliver 
messages to them. When they are creating any policy or have any discussion 
they have the right information and fact to cope with their decision process.



From AFoCO’s Forest Fire Management Training Course’s 
discussions among AFoCO’s member states in 2019 and 2020
Myanmar’s causes from Country Reports

1. Charcoal, firewood utilization

2. Slash and burn agricultural practice

3. Agricultural land preparation of cash mono-crop agriculture practice by burning and fires 
escape

4. Hunting

5. New grass shoot for Cattle

Needs: There are no projects related to community-based forest fire management in Myanmar.  
But the Forest Department carries out forest fire management for five years after establishment of 
forest plantations (mostly teak plantation) and special cases for the needs of prevention.



From AFoCO’s Forest Fire Management Training Course’s 
discussions among AFoCO’s member states in 2019 and 2020
Lao PDR’s causes from Country Reports

1. The slash and burn or shifting cultivation practice, 

2. Land clearance for plantation project.

3. Agricultural land preparation of cash mono-crop agriculture practice by burning 
and fires escape

4. Hunting

Needs: Need more clear purposes of Community-based Fire Management.  There are 
many international projects in the country, but most of them are not linked.  The 
need of having forest fire control and management by government agencies is also 
needed. 



From AFoCO’s Forest Fire Management Training Course’s 
discussions among AFoCO’s member states in 2019 and 2020
Vietnam’s causes from Country Reports

1. Agricultural land preparation burning fields 

2. Harvesting honey

3. Carelessness

Needed: Better fire control and management and improving international 
collaboration to improve those. 



From AFoCO’s Forest Fire Management Training Course’s 
discussions among AFoCO’s member states in 2019 and 2020
Cambodia’s causes from Country Reports

1. Slash and burn agriculture or shifted cultivation practice 

2. Carelessness of local people 3. Resin collection

4.    Land grazing for new grass shoot for cattle

5.    Land clearing on concessions or social land concessions

6.    Loggers use fire to clear roads and to clear the land after harvesting

7.    Hunting

8.    New settlement in forest area

Needed: a formal forest fire control and management agency and community-based fire 
management.



From AFoCO’s Forest Fire Management Training Course’s 
discussions among AFoCO’s member states in 2019 and 2020
Thailand’s causes from Country Reports

1.  Gathering of forest non-timber products,   2.  Agricultural land preparation, 

3.  Political conflict,   4.  Hunting,   5.  Timber,   6.  Cattle grazing, 

7.  Agricultural land expansion and   8.  Carelessness.

Needed: a combination of community-based fire and water management. 

There are common causes in the region which are 1. agricultural land 
preparation, 2. slash and burn agriculture (or shifted cultivation practice), 
and 3. hunting. 



7 Steps-of Forest Fire & Smoke Haze Control and Management 
1. Prevention and Communication

2. Monitoring

3. Prediction, Forecasting and Modeling

4. Warning  

5. Response 

6. Recovery and Mitigation 

7. After Action Review, Assessment, Identify ad/disad, ways out and 

Improvement



Main AF 
Information 

& Data 
Sources 1



ftp://ftp.star.nesdis.noaa.gov/pub/smcd/emb/fire/VIIRS/

Main AF Information & Data Sources 2



http://air4thai.pcd.go.th/webV2/



https://www.cmuccdc.org/



https://cusense.net/map

After the 19th March 

2021 National Meeting 

at PCD, a test 

combination webpage 

was created from 6 air 

quality measurement 

sources.



https://xn--l3ckl2byc3b2g.xn--o3cw4h/v2/map.html#

Asi@Connect & TEIN CC Project

4 Countries Thailand, Laos, 

Indonesia and Philippines



https://xn--l3ckl2byc3b2g.xn--o3cw4h/v2/map.html#

Asi@Connect & TEIN 

CC Project



https://xn--l3ckl2byc3b2g.xn--o3cw4h/v2/map.html#

Asi@Connect & TEIN CC Project



https://xn--l3ckl2byc3b2g.xn--o3cw4h/v2/map.html#

Asi@Connect & TEIN CC Project

Thongchai Kanabkaew, 2021



https://xn--l3ckl2byc3b2g.xn--o3cw4h/v2/map.html#

Asi@Connect & TEIN CC Project

Thongchai Kanabkaew, 2021



วัดฝุ่น.ไทย

https://www.ecowitt.net/ho

me/index?id=23387



https://www.ecowitt.net/home/index?id=23387





Source: http://wildlandfire.thairen.net.th/

An on going collaboration among Royal Forest Department, Office of Information Technology Administration for Educational 
Development (UniNet), Upper ASEAN Wildland Fire Special Research Unit, Forestry Research Center, Faculty of Forestry, 
Kasetsart University, Webster University Thailand and Chulalongkorn University 

Data are 3 days latency



Source: http://wildlandfire.thairen.net.th/pm2.5.html

Data are 3 days latency.

Mobile App 

for both IOS 

and Android 

will be 

developed 

by th end 

of 2021



CAMS REAN (Reanalysis Data) Surface PM 2.5 

Concentration Anomaly of Thailand Validation 

between Dr. Mark Parrington CAMS-ECMWF and 

PCD using PCD's field mesurement data from 11 

air quality measurement stations

http://air4thai.pcd.go.th/webV2/



By Dr. Mark 

Parrington,

CAMS-

ECMWF

At

18 March 2021



Both Hotspot and Burned Areas Information together 

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



MODIS Burned Areas Info by Earth Map FAO

earthmap.org



MODIS Burned Areas Info by Earth Map FAO

earthmap.org



MODIS Burned Areas Info by Earth Map FAO

earthmap.org



MODIS Burned Areas Info by Earth Map FAO
Cambodia Myanmar

Lao PDR Thailand



MODIS Burned Areas Info by Earth Map FAO
Cambodia Myanmar

Lao PDR Thailand



Google Earth Engine



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) 



Source: https://wildfire.forest.go.th/fdrs/FDRS.php

Forecast Fire Danger Rating for Upper ASEAN and Thailand

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







From 
Wonthongchai-
APN Study



From 
Wonthongchai-
APN Study



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 in developing process

Gernot 

Rucker, 

Firemaps.

net



Goinformatics 

Center, 

Regional 

Office 16





A Collaboration among Royal Forest Department, FTS,  WFSRU and Engineering 

Department CMU Toward Fire Weather Understanding in Thailand 



NASA Micro-Pulse Lidar 

Network-MPLNET
Source: https://www.micropulselidar.com/top-5-differences-

between-micro-pulse-lidar-and-ceilometer-technology/

Photos from 
the plane

Source: https://mplnet.gsfc.nasa.gov/data?v=V3&s=Princess_Sirindhorn_AstroPark&t=20200304



National Astronomical Research Institute of Thailand 



Video from Radshadaporn 
Janta in Phayao on October 

2019

Source: Ronald Macatangay and Worapop Thongsame.   “The Mixing Height and Particulate Matter Concentrations,” 
Integrated Highland Wildfire, Smoke and Haze Management in the Upper Indochina Region under CBA2017-FP03-

Wanthongchai Asia Pacific Network for Global Change Research, Online Webinar 13 NOV 2020



Source: https://www.facebook.com/pannavej 
Dr. Pongsakorn Sangsuwan



Rain arrived on the 22nd Air Quality Improved on the 23rd March 2021

thaiwater.net
http://air4thai.pcd.go.th/webV2/



• One of the National Science and 
Technology Infrastructure (NSTI) 
founded in 2019

• Provides cutting-edge HPC-AI 
resources for R&D community as a 
leadership computing center

NSTDA Supercomputer Center: ThaiSC

51



Strategic Initiative 7 (2019): Establishment of National S&T Infrastructure

Strategic 2: 
Building National 
S&T  
Competitiveness: 
Improving national 
productivity using 
science, technology, 
R&D, and innovation

Goal 4: 
Infrastructure 
and human 
capacity 
development for 
national research 
and innovation 
ecosystem

Strategic 8:
Development of S&T, 
Research, and 
innovation: Build 
national S&T 
infrastructure to 
support exponential 
growth in technology 
development

Relevance: ThaiSC for National S&T Development

52

Thailand’s 20 Year Strategic Roadmap
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Computing power (CPU cores)

    - Compute nodes 2,400 5,400 - 9,600

    - High-mem node 1,920 360 - 640

    - GPU Units 28 V100 GPU  480 A100 GPU

Storage (PB) 0.8 10

Double-Precision Performance 252 teraFLOPS 5-6 petaFLOPS

AI Performance (Tensor-core) 3.5 petaFLOPS AI 1.1-1.2 exaFLOPS AI

2019 “TARA” 2022 “LANTA”Resources

๒๐/๓๖

ThaiSC HPC Service

53

“LANTA” A countrywide HPC service is expected to begin its service around early 2022



https://apan.net/node/197



Lessons Learned:
-Users do not clearly understand the limitations of information given (most of the time 

resulting in information misused and lead to further complicated problems as active 

fires detected by polar orbit satellites are only snapshots during a short period of time 

e.g. using number of hotspot detected as a government agencies' KPIs is not good as 

people ignite fires after satellites already passed over to pass such KPIs.

-ONLY Numbers of fire hotspots detection do not reflect the total picture of smoke haze 

situation which affects air quality, there are other factors such as wind, air pressure, etc.

-More active fires detected in near by countries do not simply mean those are sources 

of bad air quality of the concerned country.  The movement of smoke is the key.

-Users do not know what a fire ‘hotspot’ really is.

-Users become too much obsessed with fire hotspot information, so they depend on 

and wait for it too much.



What still needs to be known:
-Quicker delivery time to users as the fundamental of fire control depends on that.  In 

the future, additional satellites in the EOS with better than VIIRS’ capabilities with faster 

delivery time, within 10-15 minutes, are needed to provide more complete information 

for more efficient forest fire control.  The faster delivery time of high quality active fire 

products reach fire managers, the better problems can be managed and controlled; 

therefore, the less damage it can cause.

-Combination with traditional fire detection methods is still needed to reflect the real 

situation as close as possible.

-The online analysis tools with all the statistics and data of active fire, burned areas, fire 

emissions and other related infromation could be analyzed on the same platform is 

essential.



-Closer and Better international collaborations on forest fire control and smoke haze 

management as it is also a transboundary issue.

-Improvement of geostationary thermal detection sensors and systems within the region.

-Faster estimated size of burned areas information (by both optical and microwave 

data) is needed as all assessment and mitigation cannot wait that long.

-Fire spread direction and speed including intensity are needed for more efficient fire 

control and suppression.

-Faster fire emissions information from satellites and models for smoke haze and air 

quality management is also needed.

-Smoke movements simulation of both local (< 1 km grid) and larger scale (1 km grid) 

are needed for smoke haze and prescribed burning management.



Conclusions and Challenges 
• Be prepared and ready by following those 7 fundamental preparation steps 

(Prevention, Monitoring, Prediction, Warning, Response, Recovery/Mitigation and 
After Action Review, Assessment, Identify ad/disad, ways out and Improvement); 
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 and be more efficient.

• Need to develop, calibrate and validate Forecast Ventilation or Dispersion 
Index to use during prescribed burning planning and smoke haze management.

• Need to study and understand more on “Fire Weather”.



Conclusions and Challenges 
• Need to study and understand more on “Smoke Behavior” 

• Need to have a reliable and scientific proved Fire Decision Support System

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

• Need to find feasible and possible alternatives incomes for people, so they 
can reduce their fire ignition habit and change from monocrop like maize to 
multi-crops with sure incomes and sustainable market

• 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!!

• NSTDA Supercomputer Center: ThaiSC



Take Home Messages
• Case studies are important information to have, but we do not have enough.

• Actually, it does not matter much that we really have reliable decision 
support systems to use as long as people who use them do not understand 
and use them properly or as they suppose to be used for.

• With Climate Change, there will be a lot more of natural adjustments and 
changes that we have to study, learn, understand and adapt.

• Open and sharing data and information is the fundamental approach to 
cope with future climate changes and disasters we will face.

• If you cannot explain something in simple terms, you do not understand it 
enough yet, so keep studying, researching and learning.  


