
Re s ult  2 . Divide d  Southe as t  As ia  in to 2  Re g ions

1. Monsoon Seasons  in Mainland countries  and Maritime countries
- Mainland Regions  have experienced the wet season (May-

October) and the dry season (November – April)
- Maritime Regions  have its  wet season from November to April 

and the dry season from May to October
- During the dry season, the risk of wildfires  increases

2 . AOD Month ly Varia t ion  in  Main land  and  Marit ime  re g ions  
     (Affected by  biomass  burning)
- In Mainland regions , wildfires  are  frequent during the dry season from January to May, leading 

to e levated AOD levels
- In Maritime regions , wildfires  occur frequently during the dry season from May to October, 

resulting in increased AOD
- Monthly correlation analysis  shows a relatively high correlation between fire counts  (FC) and 

AOD in Laos , Myanmar, and Indones ia
- Since AOD from wildfires can be transported across  borders , further analysis  is  necessary to 

unders tand its  broader impact

동남아 Fire 분포

Hot-We t  s e as on

High temperature, humidity, and 
precipitation

Cool-Dry s e as on

Low temperature, humidity, and 
precipitation

EGU25-15879

In troduc t ion

3 . Us e fu l For Ins ta lla t ion  and  Manage me nt  of AQMS
- This  information will be useful for the ins tallation and management of local air quality 

monitoring s tation (AQMS) in ASEAN countries

2 . Us ing  Re trie va l Produc ts  from Sa te llite  me as ure me nts

- This  s tudy inves tigates  the general air quality pattern based on retrieval products  from 
polar-orbit satellite  measurements , particularly us ing the aerosol optical depth (AOD) and 
the vertical column dens ity of nitrogen dioxide (NO2)

1. Ins uffic ie n t  Ground  Obs e rva t ion  Sta t ions
- To inves tigate AOD, there are only s ix AERONET observation s tations  in Southeas t Asia 

with more than 10  years  of data
- There are only two observation s tations  (PANDORA) in Southeas t Asia available for 

analyzing NO2

Da ta  and  Me thod

Southeast Asia is  divided into Mainland countries  in the 
Northern Hemisphere, including Myanmar, Thailand, 
Laos, Cambodia, and Vietnam, and Maritime countries  
in the Southern Hemisphere, encompassing Indonesia, 
the Philippines , Malaysia, Singapore, and Brunei. These 
regions have unique cultural, and AOD characteris tics  
due to their geographical differences.
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Re s ult  1. Clima tolog ic a l AOD and  NO2

AOD 

Rank Country Mean 
AOD

1 Singapore 0.721

2 Vietnam 0.522

3 Thailand 0.446

4 Laos 0.424

5 Cambodia 0.393

6 Malaysia 0.389

7 Myanmar 0.356

8 Indonesia 0.318

9 Philippines 0.263

10 Brunei 0.256

Rank Country Mean 
NO2

1 Singapore 0.772

2 Thailand 0.154

3 Malaysia 0.149

4 Brunei 0.147

5 Laos 0.137

6 Vietnam 0.124

7 Cambodia 0.088

8 Myanmar 0.077

9 Indonesia 0.072

10 Philippines 0.063

NO2  

1. Regions  with Elevated Tropospheric NO2 Column Dens ity and AOD
- The average tropospheric NO2 column dens ity and AOD are  observed to be higher in 

regions  such as  Singapore, Northern Vietnam (Red River Delta), Southern Vietnam 
(Mekong River Delta), Kuala Lumpur, Thailand (Bangkok Metropolitan Area), and J akarta.

Country mean
Capital

2 . Comparis on  of AOD and  NO2 Be twe e n  Na t iona l Ave rage s  and  
Cap ita l Cit ie s
- The AOD and NO2 levels  in the capitals  were higher than the national averages  in all 

countries , except for Brunei's  AOD.

AOD and  NO2 le ve ls  a re  h ighe r 
in  c ap ita l c it ie s  and  ma jor me tropolitan  a re as

Country FC-AOD Correlation (r)

Laos 0.69

Myanmar 0.43

Indonesia 0.43

Brunei 0.28

Thailand 0.19

…

Re s ult  3 . GEMS Diurna l Varia t ion  ove r the  Southe as t  c ountrie s Summary and Discussion

1. AOD and  NO2 le ve ls  a re  h ighe r in  c ap ita l and  ma jor 
     me tropolitan  ae ra s
2 . Southe as t  As ia  is  d ivide d  in to two re g ions , re la te d  to the   
     s e as ona l va ria t ion , whic h  a ffe c ts  wild fire s
- Wildfires  occur frequently during the dry season, resulting in 

increased AOD.
- Dry season is  different between Mainland countries  and Maritime 

countries
3 . AOD and  NO2  Diurna l Varia t ion
- Since 2020, the GEMS satellite (GEO) has been conducting multiple observations 

per day over Southeast Asia, which is  different from LEO satellites .
- This  has  enabled the observation of diurnal variation in AOD and NO2
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