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Cloud Microphysical Characteristics Detection and Analysis based on Aircraft
Observations during a Winter Stratiform Cloud Dispersal Period in the Sichuan Basin

ZHANG Yuan' , FAN Sirui' , LIU Xiaolu' , WANG Weijial , WANG Qin2 , GENG Wei’
(1. Weather Modification Office of Sichuan Province, Chengdu 610072, China;2. Civil Aviation Flight University of China, Guanghan
618307, China;3. Meteorological Disaster Prevention Center of Sichuan Province ,Chengdu 610072, China)

Abstract ; To investigate the cloud structure and microphysical characteristics of stratiform precipitation system in Sichuan
Basin, the cloud microphysical data obtained by the airborne DMT detection system on December 18, 2019, were used
to analyze the microphysical characteristics of a stratiform precipitation dissipation period in Sichuan Province by spatio-
temporal series analysis method, combined with the upper air, ground, and satellite meteorological data. The results
show that the detection cloud system is a low stability stratiform cloud in cloud top temperature, and the cloud top is
dominated by small cloud droplets, corresponding to small surface precipitation. The vertical and horizontal structures of
clouds in the air were uneven. The particle concentration ranges detected by the Cloud Droplet Probe ( CDP), Cloud
Imaging Probe (CIP), and Precipitation Imaging Probe ( PIP) were 0.035-338.318 ¢cm™,4.17x107-18.203 cm™
and 3.28x107°-0.408 cm™ respectively, and the particle diameter ranges were 2.50—49 respectively pm,25.32 -
1547.18 pm 104.23-5525. 68 pwm. With the increase in height, the range of particle concentration and particle diame-
ter increases. According to the two-dimensional cloud particle image, supercooled water droplets and small ice crystal
particles were mainly at about 2700-3000 m, and dendritic ice crystals and wide dendritic ice crystals was at about 4500
—4800 m. Using the concentration of particles in the cloud detected by CDP probe and the concentration of large particles
in the cloud detected by CIP probe as the two main indicators to judge the seeding degree in the cloud. The analysis re-
vealed the presence of a "seeding area" in the cloud that was favorable for artificial precipitation enhancement. The "
seeding area" exhibited a discontinuous distribution. The characteristics of the cloud particle spectrum at typical times
were analyzed, and it is found that the cloud particle spectrum was multi-peak distribution, In general,the larger the
cloud particle ,the smaller its concentration. During this exploration process, there was a “seeding area” in the cloud
that was conducive to artificial precipitation enhancement. The “seeding area” in the cloud showed a discontinuous dis-
tribution, and the seeding area for this flight was basically between —10 °C and —-15 °C ,with corresponding heights ran-
ging from 4500 m to 4840 m.

Keywords : DMT; cloud precipitation ; microphysical characteristics ; artificial raincast reproductive



