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Abstract 

This study investigates how atmospheric aerosols, as influential agents in climate dynamics, influence 
optical and radiative characteristics. By scattering and absorbing solar radiation, aerosols have direct and 
indirect effects on the energy balance, atmospheric circulation patterns, and meteorological conditions, 
particularly in the lower atmosphere. The research aims to assess the seasonal variations in aerosol 
influence on radiative properties, specifically during the El Niño event of 2019, across mainland Southeast 
Asian regions. the study utilizes the WRF-Chemv4.2 regional chemical transport model to simulate 
aerosol-radiation interactions and to quantify the potential contributions from different emission sources. 
Seasons were categorized as summer (March-May), rainy (June-October), and winter (November-
February). The simulated radiative flux measurements were validated using data from CERES (Clouds and 
the Earth’s Radiant Energy System). The correlation coefficient between simulated upward shortwave (SW) 
flux at the top of the atmosphere (TOA) and TOA SW flux obtained from CERES was approximately 0.6 
throughout the year. However, the simulated SW flux at TOA showed an underestimation of around 15% 
compared to CERES measurements. During the year, the estimated shortwave aerosol radiative forcing 
(SWARF) in the atmosphere was about 22.8±9.6 Wm-2. Higher SWARF was observed during summer (~ 
37.5±17.3 Wm-2), while lower (13.5±4.8 Wm-2) found during the rainy season. The study revealed that 
biomass burning (BB) contributed around 66.5% to the SWARF during summer, while natural emissions 
(NE) dominated (~65%) during the rainy season. The detailed study results of aerosol radiative forcing at 
the bottom, TOA, and in the atmosphere, along with its source contributions, will be presented and 
discussed. 
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IGAC Activities 

MAP-AQ: Monitoring, Analysis and Prediction of Air Quality, ACAM: Atmospheric Chemistry and the 
Asian Monsoon 

IGAC Regional Working Groups 

MANGO: Monsoon Asia and Oceania Networking Group 


