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Fig. 5 Correlation analysis of cloud top parameters of different satellites
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Comparisons of Cloud Top Parameter of FY-4A Satellite and its
Typhoon Application Research

CUI Linli"*, GUO Wei', GE Weiqgiang', YAN Yafei', LUO Shuang'
(1. Shanghai Ecological Forecasting and Remote Sensing Center, Shanghai 200030, China;
2. Shanghai Key Laboratory of Meteorology and Health, Shanghai 200030, China)

Abstract: Clouds reflect the dynamic of atmosphere and the thermal processing. Parameters such as cloud top
temperature and cloud top height are significant for diagnosing the intensity of weather system and convection de-
velopment, and they are important roles in weather analysis, numerical forecast and aviation meteorology.
Fengyun-4 (FY-4A) satellite is the second generation of stationary meteorological satellite independently devel-
oped by China. Compared with the Fengyun-2 (FY-2) meteorological satellite, FY-4A satellite's performance
has been significantly improved. For example, the observation channels has been expanded from 5 to 14, the ob-
servation time of the whole disk image has been shortened from 0. 5 h to 15 min, and the maximum spatial reso-
lution has been improved from 1.25 km to 0. 5 km. Therefore, FY-4A satellite's products have been increased
160 times than FY-2 satellite's. As the first satellite of scientific experiments, FY-4A is mainly used to validate
new technologies and develop new applications. In order to evaluated and analyzed the accuracy of FY-4A satel-
lite's products during the period of typhoons processes near the coastal area of Southeast China in 2018, three
main products have been compared with the polar orbiting meteorology satellite of American EOS/MODIS's prod-
ucts and the second generation geostationary meteorological satellite of Japanese Himawari-8's products, includ-
ing cloud top height (CTH), cloud top temperature (CTT) and cloud top pressure (CTP). The results indicated
that the cloud top parameters obtained from FY-4A satellite had a high linear correlation with MODIS and Hi-
mawari-8 products as a whole. FY-4A was highly linearly correlated with MODIS, and the correlation coeffi-
cient was above 0. 98, and the overall mean bias was the smallest. Particularly, in the typhoon center and eye
wall area with deep and dense cloud, the mean bias of inter-satellite results was obviously reduced. For exam-
ple, FY-4 A differed from himawari -8 by 0. 78 °C in CTT, 30 m in CTH and 0. 2 hPa in CTP at the center of ty-
phoon, and the mean bias between FY-4A and MODIS or the mean bias between Himawari-8 and MODIS was
also small. Therefore, the quality of FY-4A cloud top parameters is reliable; the precision of FY-4A satellite's
cloud products is comparable to those of MODIS and Himawari-8 satellites, which is suitable for analyzing ty-
phoon's deep cloud structure. The reason for the bias was initially analyzed as the influence of the existence of
transparent thin cirrus clouds and small-scale clouds, which were related to the spatial resolution of different in-
struments, cloud detection ability of different instruments and cloud detection algorithm and so on.

Key words: FY-4A; cloud top height; cloud top temperature; cloud top pressure; intercomparisons



