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Cloud Detection of Simulated Geostationary ﬁwave Sounding Satellite
(FengYun—4/GeoMWS) éver Oceans

TAO Huimin', QIN Zhengkun',HAN Yang®®,HU Juyang®,BI Yanmeng*

1.School of Atmospheric Sciences, Nanjing University of Information Science and Technology, Nanjing 210044, China;
2.Earth System Modeling and Prediction Centre, China Meteorological Administration, Beijing 100081, China;
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Abstract: Objective Leveraging the advantage of high-frequency observations, geostationary satellites effectively compensate for the
limitations of polar-orbiting meteorological satellites in terms of long revisit cycles and insufficient timeliness in monitoring s irt -lived

severe weather. Compared to %fra bands, microwave radiation is less affected by clouds and exhibits excellent penetrat1$ non-

precipitating clouds. Con qu ylng microwave sounding instruments on geostationary orbits has beco development
direction in met a he Fengyun-4 Geostationary Microwave Sounder (GeoMWS), lﬁnder development in
China, ai and high-frequency three-dimensional observations of ¢ %mltanon systems and their
interna 111ty is of great significance for monitoring rapidly evolvi w ther systems and improving Numerical

Weather Predic ) However, a prerequisite for satellite data assimilation (whether clear-sky or all-sky) is the accurate identification
of clear— Q%f udy

pixels, along with the assignment of appropriate observation errors. Given that existing cloud detection algorithms

ar mlnantly designed for polar-orbiting satellites and are difficult to directly adapt to the characteristics of geostationary microwave

S?bﬁervatlons, this study aims to develop a specialized cloud detection method for GeoMWS to facilitate the effective assimilation of its data.
Method This study proposes a fast and efficient cloud detection algorithm specifically tailored for the GeoMWS instrument. The method
constructs a cloud detection index based on two window channels (Channel 2 and Channel 4). It fully accounts for the sensitivity differences
of these channels across various latitudinal regions and introduces brightness temperature normalization to eliminate background noise
caused by temperature variations. Furthermore, the optimal threshold for the cloud detection index is scientifically determined by analyzing
the evolution characteristics of the index under different classification criteria. Result Evaluation results demonstrate that the proposed
method achieves robust detection performance across different time periods. The Probability of Detection for clouds (POD cld) and the Hit
Rate (HR) both exceed 75%, indicating a high capability in identifying cloudy scenes. Meanwhile, the False Alarm Rate for clouds
(FAR_cld) is effectively controlled below 20%. Compared to previous methods applied to this context (which maintain a detection rate of
approximately 60%), the proposed method exhibits significant advantages in accuracy.Conclusion This study successfully develops a cloud
detection algorithm optimized for GeoMWS. This method not only provides high-precision cloud detection information for data assimilation
under both clear-sky and cloudy conditions but also offers reliable theoretical and methodological support for future operational
applications. Particularly in critical areas such as typhoon monitoring and NWP data assimilation, it will significantly enhance the
application effectiveness of geostatlonac“.rowave satellite data. V) %

Key words: Geostationa fowave sounding, geostationary microwave sounding, cloud detecti n\)v e lated data
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