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Abstract

This paper analyzes a regional rainstorm weather process in the Ili River Valley from the daytime
to the night of August 18, 2024, using conventional observational data and radar data. The results
show that when the rainstorm occurs, 500 hPa in the Ili River Valley is controlled by the West Sibe-
rian low vortex, and the ground is affected by the cold front. In the Central Asia region of the upper
reaches of the river valley, there exists 700 hPa wind direction convergence and 850 hPa wind di-
rection shear. The dynamic and water vapor convergence mechanisms are well coordinated, and
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there is also a mesoscale convective system. During the precipitation period, the specific humidity
in most of the river valleys was 8~9 g-kg-1, locally reaching 10 g-kg-1 in the west. In the mountainous
areas of the east and south, it was 10~11 g-kg-1, and locally reaching 12 g-kg-1 in the east. The con-
figuration of the divergence field and the vertical velocity field generated the convergent upward
movement necessary for this rainstorm process, and at the same time, there were strong unstable
conditions, providing unstable energy for the epidemic precipitation. Radar echoes show that the
heavy precipitation weather mainly belongs to the layered cloud precipitation process, and the ra-
dar echoes are sheet-like with relatively weak echo intensity. From the evening to the night, con-
vective cloud precipitation occurred in some areas of the mountainous region. The echoes were
blocky and the echo intensity was greater than 45 dBz.
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Figure 1. The actual distribution of precipitation in the Ili River Valley from 8:00 on August 18, 2024 to 8:00 on August 19,
2024

1.2024 £ 8 B 18 H 8 BfE 19 H 8 BFHMERSAI A EK SR DA E

3. Mt E RO

8 H 17 H 08 i} 500 hPa KKl b, FBREJEHE N AP —F A, AR ERARE 2). HRECH DL
BRI X Ay A, P8 PR ) SV ARG R (e 22 g o 2R W A3 1) () 40°N BRI et A 550 dagpm,
H20CHE T OEZAHRS, AN AT RE AT TS BRI . 2 18 [ 08 i 500 hPa F(14] 2(b)), 7
PEAAR AR IR 2k 22 B 15, FRRAR I BN K, 584 dagpm $2 I BEAMB AL A HIX, —20°C B9¥A A
s HiETE (B 3(a), A4, 18 HER, MEMEMABENIARRE, W4 AT R HBLEK
RS 1E 18 H 08 5, 200 hPa H 1t X 2= AFH AL 45 A7 A W35 2R, T4y Bl S O UH R I8 46 mes ™!,
PPl KGHEIE F) 40 mes™', 850 hPa Wi S (AL HL X A7 /E — IR PR, O REIES] 12 ms™, H
AFAE— IR PG R 7 M R W X, SR RIS &, 768 M XA 2T BUE /KT R (B ) o [
iF 925 hPa |78 A 3 X A7 7E — AR 25 P R R, KJE 925~850 hPa A H 5k M XU - EH U)AZ, 1M B N7k
DX M T v 2 P AR T R IS PR e S A B AR T R SR b, IR R SR
T X PR T R EIKIR(EINE) - 177 850 hPa I AFFE VR & 5K 2S URAHSS &, TE R W XA TR BRI IX
NI L AN AR T2 W XA IR AR S S 4 . T s N BRI XSt T s s da ey, sk 7 b
FHigzf. 19 H 08 B (] 3(b)), SMFRIX FEK A BRI RS, FKETER.

Figure 2. At 08:00 on August 17th (a) and 08:00 on August 18th (b), the potential height field (solid line), temperature field
(dashed line), and wind field (vector) at 500 hPa

2.8 A 17 B 08 Bf(a). 18 H 08 Ef(b) 500 hPa I S EFH (L), BEFHELZ). NIAHKSR)

DOI: 10.12677/ccrl.2025.145108 1084 SARARAATF TR


https://doi.org/10.12677/ccrl.2025.145108

B, AR - BaR

Figure 3. Sea level pressure fields at 08:00 on August 18th (a) and 08:00 on August 19th (b)
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Figure 4. Sounding map of Yining Railway Station
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Figure 5. Radar reflectance factor diagram
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Figure 6. Radar reflectance map (a), radar echo top height map (b), vertical liquid water content map (c), and relative radial
velocity map (d) of the Tex County area at 2:35 on August 19th
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