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Abstract: Updraft is one of the preconditions for cloud formation to cause precipitation. The
vertical velocity distribution, cloud microstructure characteristics, and their correlation were
analyzed based on the observations of the airborne cloud physical detection system for a
stratocumulus cloud in Hebei Province in May 2017. The results show that the updraft velocity in
the cloud has a parabolic distribution with height, that is, the cloud bottom is small (0.7540.52m
s1), the cloud middle is the largest (3.6442m s1), and the cloud top is the smallest (0.3240.29m
s1). In addition, with the increase in height, the ice particles in the updraft area of the cloud are
mainly shaped like sheets, needles, and columns. The updraft velocity in the warm cloud updraft
region is positively correlated with liquid water content, and the correlation coefficient is 0.61.
Compared with the weak updraft condition, the stronger vertical airflow tends to form higher
cloud droplet number concentration and larger cloud drop diameter. The cloud droplet size
distribution more follows the T" function distribution.

Keywords: Precipitation cloud system, Aircraft observation, Updraft area, Cloud microphysical

structure
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Figl The distribution characteristics of the time series of microphysical quantities detected by the aircraft

on May 22, 2017: (a) aircraft altitude (Alt) and temperature(T); (b) vertical air velocity (w) , the black line is

0, and the liquid water content in the cloud (LWC); (c) Cloud droplet dispersion (g) , cloud droplet number

concentration (Nc); (d) aerosol number concentration(Na)
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Fig2 F2 process level flight detection results at about 2110m of cloud base, the horizontal coordinate is the

horizontal flight distance of the aircraft: (a) vertical air velocity (w)(red line is 0 value), cloud droplet

number concentration(Nc), cloud liquid water content(LWC); (b) temperature(T), CPI image (c) CIP

particle spectrum; (d) ) CDP particle spectrum
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Fig 3 F1 process level flight detection results at about 3670m in the middle of the cloud: (a) vertical air
velocity (w)(red line is 0 value), cloud droplet number concentration(Nc), cloud liquid water content(LWC);
(b) temperature(T), CPI image (c) CIP particle spectrum; (d) ) CDP particle spectrum
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droplet number concentration(Nc), cloud liquid water content(LWC) ;(c) Temperature (T); (d) CDP particle

spectrum; (e) CIP particle spectrum
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Fig 9 The effective radius of cloud droplets varies with vertical velocity and aerosol number concentration
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