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An Analysis of Microphysical Characteristics on
Precipitation Cumulus-Stratus Mixed Clouds System

ZHANG Dian-guo,FAN Ming-yue , GONG Dian-li, ZHANG Hong-sheng

( Shandong Weather Modification Office,Jinan 250031, China)

Abstract; Based on one aircraft flights cumulus-stratus mixed clouds system data sampled with probes
of Particles Measuring System(PMS) on 27 October 2008 in Shandong Province,the vertical distribu-
tions of concentration and diameter of cloud particles,and liquid water content (LWC) ,and spectrum
of small and large cloud droplets are analyzed. The changes of cloud microphysical characteristics be-
fore and after seeding are compared. Results show that, before seeding, small cloud droplets spectrum
appears unimodal vertical distribution with spectrum width broadened after first-narrow, and big cloud
droplets spectrum unimodal (bimodal) vertical distribution in the lower layer (in the middle and high
layers) with spectrum width narrowed after first-wide,and precipitation droplet is not observed by 2D-
P. After seeding,cloud droplets diameter reduces (increases) in low layer (in high layer) ,and liquid
water content in the whole layer decreases. The concentration and diameter of big cloud droplets in-
crease , precipitation particles appear, and solid particles increase. The particles of smaller than 10 pm
increase significantly in 3 700—4 000 m height layers,indicating that condensation process is obvious,
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and 10—27.5 pm particles begin to appear because the collision mechanism of cloud particles has star-

ted. The small cloud droplets spectrum is unimodal distribution, but the large cloud droplets spectrum

has fluctuating with spectrum width broadened in 3 000 m and 3 300 m height layers. The large cloud

droplets spectrum shows bimodal distribution with maximum spectrum width of 650 pm in the low lay-

er,and bimodal and multimodal distribution in the middle and high layers with peak moving from small

to large values. The 2D-P probe can observe the precipitation particles in high layer of seeding cloud,

and the spectrum type decreases monotonically with maximum spectrum width of 600 pm.

Key words ; cumulus-stratus mixed clouds;seeding operation ; microphysical structure ; particles measur-

ing system
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Fig. 1 Jinan radar echo maps in seeding operation at (a)14:54 BST,(b)15.58 BST,and (c)16:54 BST 27 October 2007
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Fig.2 The maps of (a)flight area and (b) spatial flight line on October 27,2007
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Fig.3 Vertical distributions of concentration and diameter of small cloud droplets ( from FSSP-100) ,large cloud droplets(2D-

C) ,and supercooled water content

a. concentration of small cloud droplets;b. diameter of small cloud droplets;c. su-

percooled water content;d. concentration of large cloud droplets;e. diameter of large droplets
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Fig.5 The vertical distribution of concentrations of different diameter particles ( a)before and (b) after seeding
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Fig.7 The cloud droplets spectrum distribution before seeding

droplets ( from 2D-C)
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Fig.8 The cloud and rain droplets spectrum distribution after seeding
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