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Chiang Mai view



Skyover Chiang Mai City, PM2.5 concentration, 
and samples of fine particulate matter

1 Feb 2024 6 Mar 2024 7 Mar 2024

15 µg/m 3 94µg/m 3 122µg/m 3



Source : Pollution Control Department (PCD) at Chiang Mai 36t station

(2011 ǝ2025)

Daily PM2.5Concentrations in Chiang Mai City
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Physical Geography : Northern Thailand
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Origin of PM2.5 in Chiang Mai City
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Temporal Variation: 
Chiang Mai City 
(smoke haze and 
non -smoke haze 
periods 2020 )

RincomeIntersection 
(roadside)

Analysis of PM2.5
source profile



Overall situation
PM2.5, Fire counts and Rain Amount (mm)
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Factor contributions to PM2.5 concentration

ÅA dataset of 51 samples 
with 23 species from 2020 
was the input for positive 
matrix factorization (PMF).

ÅBB (Biomass Burning)
ÅSS (Secondary 

Sulphate)
ÅDust
ÅTraffic



Time series of the source contribution
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PSCF for the PMF-resolved sources 

The duration of BWTs was 120 hours (5 days). 
The starting altitude was 500 m above ground 
level.

The most prominent potential source area of 
BB was along the Thailand-Myanmar border.

The origin of SS (or its precursors) was in 
Indian continent.

PM2.5 might have both a short-range source 
in Thailand and a long-range source.

Potential source contribution function (PSCF)



Source reduction / management



Regional Center for Climate and Environmental Studies

Air Quality Forecast

Fire Management system for biomass burning 



Scenarios for PM2.5 management

Source-Control Scenarios for Management of air pollution in Chiang Mai Province

forestagriculture transport

Model : WRF-Chem
Period : 1 January-30 April 2019
Scenario : 0 % /50 % / 100%

Scenario 

Transboudary

o1 o2 O3 o4



Transboudary

transport

ÅEnvironmentally friendly 
public transportation

Policy planning for 
upper SEA

Policy synthesis

Missions: 5Tprinciples

- Create PM2.5 monitoring network
- Manage biomass residue
- Create Emission Inventory

Transboundary biomass management

TerritorialForest Zoning
Manage protected forest area based on data
- Reduce burning, identify repetitive burning areas
- Understanding the fire ecology of forests
- Fire prevention: firebreaks and buffer zones

Transforming agricultural waste management
- Highland: Managing agricultural practices; Promoting Low-Fire Crop Types 

(coffee, tea, and cocoa, fruit trees), Agroforestry Systems, 
- Lowland: Reduce burning/waste management
- Supporting businesses in integrated biomass management for energy, industrial 

processes, or other sustainable purposes.  

Transportationeco-Friendly
- Environmentally friendly public transportation

Transformationof Government Agencies

forest

agriculture

T1

T2

T3

T4

T5

TH-AiM :  Thailand - Air Pollution Management
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PM2.5 reduction

SUPPORTING FACTORs

17-30 %

30-40 %
(ȮȰɿȰȰ Ǫgɯm3)

(10-17 Ǫgɯm3)

12-27 %

7-12 %

- Developing governmental agencies for air pollution 
management: building a skilled workforce, ensuring 
adequate budget allocation, and establishing robust 
data management systems.
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- Public awareness
- Budget analysis
- Database
- Organization/ human resources



Reducing Forest Burning in Northern Thailand through Innovation 
and Participatory Policies for Targeted PM2.5 Management

Assoc. Prof. Dr. Somporn Chantara
  Environmental Science Research Center Faculty of Science, Chiang Mai University



Utilization of Big data to support operations 

for single command decision -making planning 

to solve PM 2.5 (Phase 2)

Satellite fire -hotspot reporting combined with team tracking 

to improve fire -control efficiency using 

the Fireman platform

Asst. Prof. Dr. Phonpat Hemwan

Reducing Forest Burning in Northern Thailand
through Innovation and Participatory Policies for Targeted PM2.5 Management

ȴ

AssocɩProfɩ Dr. Rattasit Sukhahuta

Paisit Panichkul

Chiang Mai University

Big Data Integration

Head of Project Group

Forest Fire Reduction
Reducing PM 2.5 Pollution from the Forestry 

Sector and Ensuring Effective and Participatory 

Forest Fire Management

AssocɩProfɩ Dr. Aranya Siriphon
Chiang Mai University

Head of Project Group

Groups of Sub-projects

Policy and Proactive Communication

Enhancing Efficiency, Innovation, and 
Proactive Communication 

in Provincial Policy Plans to Manage PM 2.5 
in Upper Northern Thailand: Mae Hong Son, 

Lampang, Chiang Mai, and Lamphun

1

2

CommunityBased Projects

1

2

4 Community -Integrated Forest Restoration

for Sustainable Livelihoods and Ecosystems

Asst. Prof. Dr. DIA PANITNARD SHANNON 

Natural-Resources Based Project

Community database management to support community -based 
participatory fire management

Asst . Prof. Dr. Phonpat Hemwan

Scaling up the development of Payment for Ecosystem 
Services (PES) to reduce Burned Area and PM 2.5 Haze

through Participation in Model Communities 5 provinces 
with high level of wildfire areas.

Sunit Shrestha  

Utilizing Methodical Fuel -Management Tools for Strategic 

Forest Fire Prevention and PM 2.5 Mitigation 

in Upper Northern Thailand

Dr. Prapatsorn Pansompong

3

Proactive Joint Network Plan' for enhancing 

the efficiency of PM 2.5 pollution management

in Chiang Mai, Mae Hong Son, 

Lamphun, and Lampang Provinces

Asst. Prof. Dr. Phaothai Sin-ampol

Formulating Rules and Mechanisms for Efficient Fire 

Management to Reduce Fire Usage 

in Forest Fire Control Areas

Paisit Panichkul 

Community -Engaged Water Management 

for Sustainable Fire Hotspot

Reduction in Forest Areas

Asst. Prof. Dr. CHITCHOL PHALARAKSH

2

3

1



Phayao

Overview of Progress and Average Hotspot Data (MODIS) in the Implementation Areas

Summary of Implementation

Field-BasedImplementation Area

Field Implementation ɼ4 Western Northern Provinces: Mae 

Hong Son, Chiang Mai, Lampang, and Lamphun

Tak Province

Field Activity ɼForest Fire Reduction

Field Activity ɼBig Data Integration

Field Activity ɼPolicy and Proactive Communication

Data-BasedImplementation Area
9 Northern Provinces (Upper North Region)
Chiang Mai, Chiang Rai, Lamphun, Lampang, Mae Hong Son, Phayao, 

Phrae, Nan and Tak

ȕǭȣȆ̠ȃȍȏȎȏ̌Ȃǿ̎ȣț̭̱Ȇ

Data Analysis
Chiang Mai

Chiang Rai

Phayao

Nan

Phrae

Lampang

Lamphun

Mae Hong Sorn

Lamphun

Nan

1,398 ± ȳȲȲ Ȏ̭Ȃ

ȃȣǬ

Ȯ ȫǿȍȐǬȣȍ

1,198± 717 Point

ɿ

Phrae

489± 210 Ȏ̭Ȃ

ɿ

Lampang

770± 266 Point

ȯ Project 

Lamphun

316± Ȯȭȳ Ȏ̭Ȃ

Ȱ ȫǿȍȐǬȣȍ

Chiang Rai

1,069± 686 Point

ɿ

Chiang Mai

:1,695± 798Point

ȳ Project 

Mae Hong Sorn

1,652± 686 Point

Ȳ Project 



9 provinces in NT 

Fire hotspot count varies 
each year, influenced by key 
factors such as burning 
control measures and 
climate patterns.

No-burning policy implementation

El NiñoLa NiñaNeutral

63091 55459
62335

54246

62473

39703
31436

64640

43756

30238

11813

58612

42815

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

A
ve

ra
g
e

 C
u

m
u

la
tiv

e
 H

o
ts

p
o

t 
C

o
u

n
t 

in
 9

 p
ro

vi
n

c
e

 (
p

o
in

ts
)

Years

Average Cumulative Hotspot Counts over the Past 13 Years (2012ς2024)
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Baseline: Fire Hotspots (Mean ± SD)

Thailand : 163,193 5̒5,365
Upper Northern Thailand: 66,403 2̒3,120

14 year average ɷȯȭȮȯ ɿȯȭȮȲɸ

UNT: 71,367 ̒ 20,509 

58,981 3̒3,315

68,041 2̒0,111

El Niño 

ɷ2015, 2016, 2018, 2023 ɸ

La Niña 

ɷ2012, 2020, 2021, 2022 ɸ

Neutral  

ɷ2013, 2014, 2017, 2019,2024, 2025 ɸ



Air Mass Backward Trajectories

ŏĝňĵĚŒľĴƞ ŐĴƞŁƞŀĚĽŀĬ ĨŅĔ

ŐĴƞĽŅĵȮŏĝňĵĚĶŅĵ ŐıĶƞŏĜĸŇĴıĶŃŏĔňĵĶĨŇȮĬƞŅĬ

24-hr BWT arriving at  ȮȲȭȭ m above ground


