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Abstract

Solar radiation exerts both direct and indirect influences on the Earth-atmosphere system and climate. To
quantify these effects objectively, the concept of Radiative Forcing (RF) has been introduced. RF is
primarily influenced by changes in clouds and aerosols and is known to be affected by specific atmospheric
components. In this study, we aimed to understand Direct Aerosol Radiative Forcing (DARF), particularly
focusing on aerosols. We utilized Aerosol Optical Depth (AOD) data from the Geostationary Environment
Monitoring Spectrometer (GEMS) onboard the Geostationary Korea Multi-Purpose Satellite (GK-2B)
satellite. The radiative transfer model libRadtran version 2.0.4 was employed for calculating radiative
forcing, with GEMS AOD algorithm version 2.0 used as input data. Additionally, data provided by GEMS,
including solar zenith angle, aerosol types, and ozone concentrations, were incorporated into the analysis.
The analysis period spanned from November 2021 to April 2023, during which we examined surface-level
(SFC), top-of-atmosphere (TOA), and atmospheric (ATM) DARF in major urban areas of South Korea. This
study aims to enhance understanding of air pollution issues in South Korea and the variation
characteristics of DARF in different regions throughout the day. We anticipate that leveraging the
advantages of geostationary satellites will aid in understanding temporal variability effectively.
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