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Abstract

This study presented a methodology for estimating surface and atmospheric temperatures using the Korean

geostationary satellite Geostationary Korea Multi-Purpose Satellite 2A (GK2A) observations. The results of the study demon-
strated improved detection for clear sky pixels and surface temperature estimation, which can provide continuous information
essential for understanding climate change and environmental impacts. We also found that air temperature information can
help predict disasters and manage regional temperature change, but as a limitation, the mismatch between GK2A data and
external inputs in space and time can affect accuracy, highlighting the need for temporal and spatial matching of observations

and modeling for more accurate results.
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Fig. 1. Map of the study area. Rectangular boundaries for
East Asian region (24.0°N~49.0°N, 112.0°E~148.0°E) and south
Korean region (33.0°N~38.5°N, 126.0°E~130.0°E) are shown.
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Table 1. Specification of measurement instruments used in this study.

Data Instrument Measured parameters Resolution
Satellite GK2A/AMI Level 1b calibrated radiance 1~2 kmz/pixel, 10 minutes
Satellite MODIS Emissivity 0.05°/grid
Satellite MODIS Landcover 0.05°/grid
Satellite MODIS Land surface temperature 1 km?/pixel
Model GLDAS Air Temperature, Heat flux 0.25°/grid

landcover, 131 X & S8 EA] AR S I3 A E
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Fig. 2. Flow chart of GK2A land surface and air temperature retrieval process.
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Fig. 3. Comparison of cloud detection score results generated by applying the cloud detection test. Cloud mask values used
for aerosol calculation (left) and used in this study (right) for daytime at 2020/04/05 00:00 UTC (top) and nighttime at 09:00

UTC (bottom).
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(a) Color composite RGB (b) Cloud mask
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Fig. 7. Example of (a) RGB color composite image, (b) cloud mask, (c) land surface termperature, and (d) air temperature
images from the GK2A data measured on 2020/04/15/ 0000UTC.
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