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Abstract

Aerosol-radiation interaction (ARI) affects Earth's climate and air quality near the surface by altering
sunlight for photochemical reactions and affecting the planetary boundary layer's stability. Modifications
in photolysis resulting from aerosol radiation interaction (API) can affect atmospheric oxidizing capacity
and PMy s air pollution. However, the combined impacts of ARI and APl on regional air quality and their
feedback on India's climate remains unexplored. The study uses the regional aerosol-chemistry model
WRF-Chem to conduct three simulations in May 2018 over the Indian region. BASE, the base simulation
coupled with the aerosol and radiation interactions; and NOARI, the same as the BASE case but without
the effect of ARI. and NOAPI, the same as the BASE case but without the effect of APIl. The impacts of API
and ARI were investigated by analyzing differences in model outputs. Initial model validation against
ground-based observations, satellite, and reanalysis datasets revealed generally favorable
agreement. Our results show that ARI decreases downwelling shortwave radiation, stabilizes the PBL,
leading to suppression of vertical mixing, suppression of photolysis rates of NO, and 0D, decreases in
abundances of OH, thereby increasing the surface concentrations of air pollutants such as NO,, HCHO and
CO including primary aerosols such as dust and BC but decreases in sulfate aerosols which in turn leads to
increases in PM,sconcentrations and suppression of surface ozone (Os) over most land areas across India.
Whereas API leads to suppression of photolysis rates of NO, and O'D, decreases abundances of OH,
leading to increases in the near surface concentrations of NO, and HCHO but decreases in sulfate aerosols
and dust leading to decreases in PM;s concentrations as well as Os; over land areas across India but
increases in Oz over nearby oceanic regions, especially over the Bay of Bengal. More results with greater
details will be presented.
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