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Retrieval of Microphysical Properties of Summer Cloud Precipitation
in Sichuan Basin based on NPP Satellitedata

FAN Sirui'??, WANG Weijia>*, LIU Guihua’, LIU Ping'
(1. Weather Modification Office of Sichuan Province ,Chengdu 610072, China;2. Key Laboratory for Cloud Physics of China Meteorologi-
cal Administration, Beijing 100081, China;3. Key Laboratory of Atmosphere Sounding, China Meteorological Administration, Chengdu 610225,
China ;4. Chengdu Meteorological Bureau, Chengdu 611133, China;5. Meteorological Institute of Shanxi Province,Xian 710016, China)

Abstract : For studying the macro and micro characteristics of cloud precipitation in summer in the Sichuan Basin and the
internal precipitation mechanism, the NPP satellite data was used to retrieve the microphysical characteristics of cloud
precipitation in the Sichuan Basin, and the macro and microphysical characteristics of heavy and non-precipitation clouds
in the summer afternoon in the Sichuan Basin were compared structure. The results show that the NPP/VIIRS satellite
can clearly see development condition of summer afternoon clouds in the Sichuan Basin,which can understand cloud mi-
crophysical properties. Various types of clouds such as supercooled water clouds, convective clouds, stratocumulus
clouds and cirrus clouds are generated in the Sichuan Basin in the summer afternoon. The temperature of the supercooled
water cloud top is =5 C—-10 °C, the particle radius Re is 7—15 pwm, and the particles are small and uniform ; the
temperature of the cloud top of the convective cloud is =30 C--=37 °C, the particle radius Re is 15-40 pm, the parti-
cle distribution is uneven, and the mixed phase growth and glacial growth mainly occur. Above about —10 °C, the gla-
cial growth zone; stratification The cloud top temperature is —10 C —=15 C, the particle effective radius Re is 10—
20 wm; the cirrus cloud is thin, the cloud top temperature is =30 °C, the cloud bottom temperature is =23 °C | and the
particle Re is 10—-15 pwm. Whether the Sichuan Basin can produce heavy precipitation mainly depends on the configura-
tion of high and low clouds and the area of supercooled water clouds. When the configuration of high and low clouds is
not good, there is no large area of supercooled water clouds under convective clouds to supply water vapor, or there are
insufficient large droplets in low clouds, which will cause little or no precipitation on the ground. When high clouds are
mainly developed from middle and low clouds, the distribution of supercooled water clouds in patches indicates that the
area is rich in supercooled water, which provides favorable conditions for particles to develop into raindrops.

Keywords : atmospheric physics; clouds and precipitation ; NPP satellite retrieval ; cloud microphysical retrieval ; Sichuan

basin ; super-cooled liquid cloud



