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Estimation of Snow and Ice Melt Using High-Resolution Shortwave Radiation Data from
Geostationary Satellite Analysis
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In arid Kyrgyzstan, accurate glacier melt estimation is essential for water management. This study evaluates high-
resolution satellite solar radiation data for the complex Karabatkak Glacier using the SiBUC model. Two primary
errors were identified: false cloud detection over fresh snow and omission of terrain shading. False detection peaks
in winter and May around solar noon, driven by high albedo and solar altitude. Correcting the "snow-as-cloud" error
increased the discrepancy in SWE, revealing that false detection previously offset the overestimation from ignoring

terrain shadows. Thus, terrain shading is a dominant factor in steep glacial regions. Future work will integrate DEM-

based terrain correction to enhance the precision of melt estimations for the Issyk-Kul region.
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