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Abstract

An analysis was conducted on the causes and characteristics of a rainfall event at Urumgqi Airport
on July 19, 2024, and it was found that the rainfall process exhibited the characteristics of layered
mixed cloud precipitation. The airspace above Urumgqi Airport was in an upward motion from near
ground to 200 hPa, and there were sufficient water vapor conditions locally at Urumgqi Airport. The
main water vapor transport channel for rainfall was the short wave trough at the bottom of the Cen-
tral Asian vortex, and there was strong water vapor convergence in the lower atmosphere above
Urumgqi Airport. The good water vapor conditions and long-term water vapor transport from other
places are the main reasons for the long total duration and moderate rain period of this rainfall.
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Figure 1. Hourly precipitation at Urumgi Airport on July 19, 2024
1. SEAKFHIS 2024 £ 7 B 19 B/ E

DOI: 10.12677/0jns.2025.133062 587 SR/ A=A


https://doi.org/10.12677/ojns.2025.133062
http://creativecommons.org/licenses/by/4.0/

FA R

RYE L EBAFHIH R ELIART, SEARFHIAHTE 2024 427 H 19 H 00:30 FF4a HIL/NER RS,
IFHEAT 1~2 7358 CB . 7 A 19 H 04:00 #A/NER, 7 A 19 H 04:04 HoNFmR<, 7 H 19 H
04:21 ¥y KRS, 7 A 19 H 04:30 # MRS, 7 A 19 H 08:43 # y/Ni-K<, 7 A 19 H 10:00 &
R NGEARFTHIA K ESLGL(E )T LA ', 7 H 19 H 05:00~08:00 /N 4 /K 3575 3 mm
PAE, SHHSCH iR K2 A R o

NGB ARTEHLI 1 K KRB (] FP FSk A (14 2, 61 3), BERMEAR R DAPEAL R, XU K73 B TR
NT5mls, BEEHIXIRFEACGE RN R AR, A KRR NS ERFHIA IS IR R [E 7
G (1] 4), & M TSR AE 0 B4 Y 3R IR) 2 56 39 05980V, AAFE R 4R 11T (4 1004 hPa 3 il 22 % Y
H AT 1008 hPa, 4 I AR B& 1E#F <% T F£ 2 1007 hPa.

10

9_

8 -

Wind Speed/(m/s)

T T T T T T T T 1
01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00
time/(h)

Figure 2. Urumgi airport runway 25 instantaneous wind speed on July 19, 2024
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Figure 3. Urumgi airport runway 25 instantaneous wind direction on July 19, 2024
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Figure 4. Urumgi airport runway 25 instantaneous wind direction on July 19, 2024
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Figure 5. Urumgi airport July 18, 2024 16:32 combined reflectivity
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Figure 6. Urumgi airport July 18, 2024 19:05 combined reflectivity
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Figure 7. Urumagi airport July 19, 2024 00:30 combined reflectivity
7. BEARFTHIH 2024 &£ 7 A 19 H 00:30 BE RHTHE

DOI: 10.12677/0jns.2025.133062 590 EPSES


https://doi.org/10.12677/ojns.2025.133062

FAR

MGG AT A G 3 RE (E 5~7), 767 H 18 H 16:32 (& 5)JF 46, 76 & RHLIA TG 7 1A
100~150 km Ab#iAT [l AL i, SREETE 25~30 dBZ. JE £ mlyk M A AL T RS 8)), wREHE R, [RI ARG K,
%7 H 18 H 19:05 (|4 6)E 15 1 5 & ARFHLI7 W 7E 7 1) 50~150 km Ju [l fwFd 7717 20~70 km [, ot
SREZIGIN A 30~35 dBZ. JELERIKIZHIE i S EARFN I A, HEEKEXIEARE G, FIGAE 19
H 00:30 2 Hi, WLIZFHFRMAEN. MBERFFUEI ZIRHE R RE (B 7), HE RS2 REIBRHIER I
NZURIEI, RIRA MR RN 0 EERHE, RN RNREREG . R FEE S B R
FImAL . mVE R, i TS E AT 150 km A 1 2515
23. PE-=H

M7 A 19 H 00:00 K] FY4B HIKIF A =B 8) KA, = REHUR, xR EIHE. &S
Mit—5 5%, = RNEIHRBEIHEEW, BNl PR = /PR R, Wt
MEREARZREZ R, T H 19 H 04:45 MKIELALIF = E(E 9B H, AT 00:00 =B, itk
=Yook, AR 220K,

50° 320
49° 300
280
48°
260
47°
0¥
. o
46 5
—_ ©
< 220 ‘g
.:-': -
L 200 9
(0]
. 5
“ =
180 =
43° |
160
42°
140
41° 120
40° 100

84° E 85° E 86° E 87° E ° . °E
longitude/(°)
7 A Python 2341,

Figure 8. July 19, 2024 00:00 FY4B 10.8 um infrared cloud map
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Figure 9. July 19, 2024 04:45 FY4B 10.8 pum infrared cloud map
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Figure 10. 500 hPa high-altitude weather pattern at 08:00 on July 18, 2024
10. 2024 4 7 B 18 H 08:00 At 500 hPa ;Im = XS iz 24

I
(=)

o
=

latitude/(°)

w
(5]

°
=

80° E 85° E 90°E 95 E 100° E
longitude/(°)

. 4 Python 2l
Figure 11. 500 hPa height field and wind field in Xinjiang region at 20:00 on July 18, 2024
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Figure 12. 500 hPa height field and wind field in Xinjiang region at 02:00 on July 19, 2024
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Figure 13. 700 hPa height field and wind field in Xinjiang region at 20:00 on July 18, 2024
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Figure 14. 850 hPa height field and wind field in Xinjiang region at 20:00 on July 18, 2024
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Figure 15. July 19, 2024 02:00 500 hPa vertical velocity field
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Figure 16. Vertical velocity time profile of Urumgi Airport from July 18~19, 2024
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Figure 17. July 19, 2024 02:00 700 hPa water vapor flux field
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Figure 18. Vertical profile of water vapor flux divergence time at Urumgi Airport from July 18th to 19th, 2024
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Figure 19. Schematic diagram of WRF mode area
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Figure 20. Total precipitation in WRF-DO03 area from 08:00 on July 18, 2024 to 08:00 on July 19, 2024
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Figure 21. WRF-D03 Urumgqi Airport July 18, 2024 14:00~14:00 water vapor vertical profile
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