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A Study on the Vertical Structure and Evolution
Characteristics of Clouds and Precipitation of a

“Graupel-Snow-Cloud-Fog” Weather in Mountain Area

. .. 1 ~ . 1 . 2
LI Jian-jie' s, ZHENG Jia-feng'» WU Ling-hua“,
: 1 ~ ~ : 1 : 1
HE Jing-shu', CHENG Zhi-gang', WANG Bing-yun
1. Plateau Atmosphere and Environment Key Laboratory of Sichuan Province / School of Atmospheric Sciences ,

Chengdu University of Information Technology , Chengdu 610225, China ;
2. The Third Military Representative Office of the Naval Equipment Department in Chengdu, Chengdu 610000, China

Abstract: Cloud and rain observation and research in mountainous areas are the basis for understanding the
influence of topography on cloud precipitation. In this paper, Ka-band millimeter-wave radar and micro-
wave radiometer were used to study the vertical structure and evolution characteristics of cloud precipitati-
on in a mountain pass during winter “graupel - snow - fog - cloud” weather on January 15-20, 2019. The
results showed that significant differences existed in cloud and rain types, vertical structure and evolution
characteristics of the four weather conditions under different water vapor and dynamics. The snowfall
clouds were convective clouds, and the cloud body developed vigorously with strong echoes and great
change, while the graupel-fall clouds, fog and low clouds were stratiform clouds with a shallow cloud
body, weak echoes and small change. Water vapor was mainly concentrated in the lower layer below 2 km,
but when a plateau trough passed, water vapor would develop to 6 km. Atmospheric temperature increase
as “graupel,snow,low cloud,fog”, and the vertical decline rate of fog temperature was significantly re-
duced. Relative humidity, water vapor density and the path of liquid water reflected water vapor changed
three hours ahead of the onset of snowfall, indicating that they were more sensitive than radar echoes.
Graupel-fall appeared to be conducive to the maintenance of supercooled water, so that ice crystals collided
with supercooled water to form graupel particles; in contrast, during snowfall, the lower temperatures in
the cloud caused ice crystals to gather and form snowflakes. There were differences in the height of the
growth process of the four types of clouds. The growth height of snow, graupel, low cloud and fog was
3—6,1.2—2, 1.2—2 and 0. 4—1 km, respectively. Ice content and effective radius of particles were de-
creasing as “snowflake, graupel,low-cloud,fog”.

Key words: millimeter-wave cloud radar; microwave radiometer; cloud precipitation; vertical structure; e-

volution characteristics
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