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Observation Analysis of the Microphysical Characteristics of Artificial Rain

Enhancement.in the I Mountains

3 Cloud Physics Sefentific Experiment Basg/in the Wutai Mountains, CMA, Taiyuan 030002
Abstract: Based e,C- dual-polarization radar data from the Wutaishan Cloud Physics
Experimental Base nxi Pro and the operational data of artificial rain enhancement, a

fuzzy-logic fiydrometeor classification algorithm is used in analyzing the full-stage microphysical
characteristi a ground-based rocket rain enhancement operation during a mixed precipitation
event on 22 The results show that after the seeding of silver iodide (Agl) ice nuclei, ice
crystal nuclei formed through heterogeneous nucleation, and the growth of ice-phase particles was
promoted through the Bergeron process and collision-coalescence process. During the main
impact stage of cloud seeding, ice crystals and wet snow particles showed an inverse relationship
in their number variations. Snow aggregate particles were mainly generated by the collisional
growth of ice crystals, accounting for 38.9% of the total number and becoming the dominant
ice-phase hydrometeors, while high-density graupel particles took up only 3.19%. Wet snow
particles were mainly derived from aggregate particles above the 0°C layer, and their generation
zone was located in the altitude range of 3.6 km to 4.1 km. Moreover, they were also an important
source of the bright band near the 0°C layer. Finally, based on the difference before and after Agl
entered the cloud, a three-stage conceptual model of cloud microphysical evolution is established,
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including Agl ice nuclei seeded at the supercooled water accumulation zone (stage 1), ice
formation and aggregation growth (stage 2), and mixed-phase transition near the 0°C layer with
the formation of raindrop particles (stage 3).

Key words: rain enhancement, hydrometeor phase identification, cloud microphysics,
dual-polarization radar, Wutai Mountains
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Fig. 1 Regional topographic features and the location of radar station
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Table 1 Main system parameters of the upgraded CINRAD/CA-D radar
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Table 2 Parameters of the membership functions

A iy
KR WE  WENRE CFE®R TARAKS g EEW
Zy a 85 143 1020 9.20 22 213 29
b 10 10 6 8 20 10 10
m 57.79 62.3 44.30 37 -3 24 175
Zor a 1.90 0.56 1.20 0.90 0.90 0.46
b 8 8 3 6 10 5
m 4.40 0.14 1.60 0.90 -0.9 0.46
Kop a 3.30 35 1.90 0.08 0.75 43 0.30 0.08 55 0.03
b 6 1 6 10 2
m 0.25 0.08 0.08 55 0.03
prv a 0.2 0.07 0.025 0025  0.018
b 10 3 3 3 3
m 0.74 0.93 0.98 1.00 1.00
-
a 35 26 50 51 41
5 15 25 30 50
m 48 0 2.5 50 -50 1 25 50 48 40

1.2.3 FRRS

EREATFERA hybrid A T775, ERAE (Zors Kop pav 25D HIRIBRE %
RCE AT A2, IR AN S 22 1 s J AR DB IRl 7, 5 A & SR AT SRVE 2T,
BRI & (125155 (Dolan etal, 2013) , X (2) W FR:

i i ij( )
Rj- (Z*‘g_’#).uT,jU)-um,j(dBZ) (2)
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Fig. 3 PPI reflectivity factor (0.5elevation) at different times during cloud evolution on 22 May 2025
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