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Abstract

This study aims to investigate the direct effects of aerosols on solar radiation and the indirect effects
on climate variables in Northern Thailand using the WRF-Chem meteorology-chemistry coupled model during
the 2013 smoke-haze season (February - April). The WRF-Chem model was run with two different cases, i.e.,
without any aerosol feedback, and with the direct and indirect effects of biomass burning aerosol. The study
results finds that the biomass burning aerosols directly affect on reduction of solar radiation at the Earth’s
surface. The areal averaged decreasing solar radiation in February, March and April are 1.0 W/m?, 1.0 W/m?,
and 1.2 W/m®, respectively with the maximum decrease of 9.0-14.9 W/m?® at some specific area. The reduction
in downward short-wave radiation flux did not obviously affect on the regional temperature. The difference
between with and without the effect of aerosol on simulated temperature is 0.1 °C. The biomass burning
aerosols can act as cloud condensation nuclei (CCN), and thus an indirect effect to cloud property and
formation. This study found that the simulation with aerosol effects produces the less cloud than normal.
Nevertheless, during the dry season, the atmospheric water vapor is insufficient for precipitation potential.
Moreover, the many aerosols during the smoke-haze season scatter solar radiation resulting in the decrease of
energy to warm the Earth's surface. This situation results in the reduction of the height of mixing or PBLH layer
and wind speed, led to decrease the potential of vertical dispersion of the smoke haze, and support to
accumulated pollutants at the ground surface. The results of this study are expected to play an important role

in enhancing the research and application of interactions between air quality and climate in Northern Thailand.
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