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Cloud Top Height Characteristics of Heavy Precipitation in the Warm Season in
Southern Shaanxi based on FY-4A Satellite and Weather Radar

HUANG Diwei', BAI Aijuan', WANG Zhao’, ZHANG Haonan'

(1. College of Atmosphere Science ,Chengdu University of Information Technology, Chengdu 610225, China;2. Shaanxi Agricultural Re-
mote Sensing and Economic Crops Meteorological Service Center,Xi’ an 710014, China)

Abstract: To understand the reflection of the FY-4A satellite Cloud Top Height ( CTH) product on precipitation clouds
in the warm season in southern Shaanxi, this study compares and analyzes the detection data of FY4A satellite CTH
product and Hanzhong weather radar Echo Top Height (ET) product for precipitation clouds in the region during the
warm season of 2020 ( May to October). The results show that; (1) Among the 21 precipitation events in the warm sea-
son, the satellite product reveals the spatial variation of precipitation clouds in southern Shaanxi, especially near the Da-
ba Mountain Pass, where the areas with significantly higher CTH values coincide with the frequent occurrence of heavy
precipitation in southern Shaanxi. (2) Taking a strong precipitation event in the warm season of 2020 as an example,
the detection of cloud top height indicates that the high-value areas of satellite CTH generally correspond to the high-val-
ue areas of radar ET, indicating that the satellite can reveal the spatiotemporal variation of precipitation cloud systems in
the mountainous areas of southern Shaanxi. However, in the high-value areas of radar ET, the satellite CTH exhibits a
phenomenon of being replaced by fill values, indicating that fill values of CTH in complex terrain areas may represent
potential areas of heavy precipitation. (3) Comparing the differences between the two detection methods in the develop-
ment of precipitation cloud systems, the results show that during the initial and dissipation stages of precipitation clouds,
the proportion of grid points with an absolute difference of less than 2 km between the two methods exceeds 50% of the
total grid points, indicating that the CTH product can effectively capture the changes in the initial and dissipation stages
of precipitation clouds. However, during the mature stage of precipitation clouds, the average difference between the two
methods exceeds 4 km, indicating increased uncertainty in satellite cloud detection and greater difficulty in reflecting the
characteristics of precipitation cloud systems.

Keywords:FY-4A satellite; intense precipitation; cloud top height; radar echo top height; Southern Shaanxi Province



