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Abstract: Based on Ka-band millimeter wave cloud radar and rainfall data from automatic
weather stations, this study analyzed the physical characteristics of rainfall clouds in the West
Tianshan Mountains, from May-August 2019 and 2020. The results show that: (1) Rainfall mainly
occurs at night. The cumulative rainfall was concentrated from 21:00 to 07:00 the next day. There
was a significant positive correlation between rainfall frequency and accumulated precipitation.
The frequency of heavy rainfall was the least, but the contribution to the total accumulated rainfall
was significant; (2) The maximum average reflectivity of light rainfall intensity, moderate rainfall
intensity, and heavy rainfall intensity were 30 dBZ. 35.8 dBZ, and 39.5 dBZ, and the maximum

3. 7.3 g'm;(3) There are two concentrated

average liquid water content was 1.5 g'm>. 4.2 g'mr
areas for the reflectivity of different rainfall intensities. The reflectivity of 2.0~4.4 km were
concentrated in 15~26 dBZ, and the reflectivity of light rainfall intensity, moderate rainfall
intensity and heavy rainfall intensity near the ground were respectively concentrated in 24 ~32
dBZ, 29~38 dBZ and 31~42 dBZ. The frequency of moderate rain intensity and heavy rain
intensity below 1.75 km where the liquid water content is less than 1 g-m™ is significantly less
than that of light rain intensity. The greater the rainfall intensity, the more concentrated the radial
velocity of rainfall particles.
Keyword: Tianshan Mountains region, Millimeter wave cloud radar, rainfall clouds, Reflectivity,
Liquid water content
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Fig.1 Location of Xinyuan Meteorological Station(XY, 83°18E. 43°27'N, 928 m above sea level) and the

photos of the millimeter-wave cloud and rain gauge
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Table.1 Main performance indexes of the Ka-band millimeter wave cloud radar system

EE ZHE
TAESAR 35GHz+500MHz
BOR T L <0.4°
I pIES <500 W
REIE >52 dB
REERZ 1.8m
PRI [ 0.21-15 km
) 1] 3 2 Imin
7 18] 43 R 30m
RAHEK 8.6 mm

A2ZRAZFEFLZMARMNBEX-AR AR, PR B8 X269 T/ 58
Table.2 Detailed parameters of Boundary Layer, Middle cloud, Cirrus observation mode of Ka band millimeter

wave cloud radar

T H LR S iy Bt
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Jhk £ Lt 1 40 120
Jhk o 25 2 JE) B 60 ps 120 ps 167 ps
AHTF R R A 2 1 1
AEAET R R AL 32 32 32
FTT si%k 256 256 256
RIME X 210 m 1.2 km 3.8 km
PRI fE -18.23dBZ@5km -32.54dBZ@5km -30.78dBZ@10km
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Fig.2 Height-time evolutionary charts of reflectivity during rainfall form 05:00 to 14:00 on May 5, 2019
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Fig.3 Diurnal variation of rainfall frequency and cumulative rainfall
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Fig.5 Box plot of diurnal variation of rainfall cloud top height
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Fig.8 Rainfall cloud reflectivity factor (unit:%)(a) light rain intensity (b) moderate rain intensity (c) heavy rain
intensity Normalized Contoured Frequency by the Altitude Diagram
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intensity Normalized Contoured Frequency by the Altitude Diagram
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