Climate Change Research Letters S {RZE LR, 2025, 14(3), 452-458 Hans )X
Published Online May 2025 in Hans. https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2025.143045

E&ARFINIA—XARERSHBERUDH

PR
AU POl E R, Bl SERk

Woks . 202544150 FHER: 20254F5 140 KA H: 20254F5H23H

R

FIFAWRFERXX120224£11 A 23 H ~24 H SEARFHG I —RERRSEHAT T HERD, SHrEH:
HARABRFRENRE. £. W. FESMRI, BLERFHGMBIEERFRZHMWN, FEEEN
B REF EN. FERERE, HANTRELERS, YA UMERER; WRFSHLT RS
P SEh HWSM6 A 5-layerfid BUKI A&, BRBCRERE: &N 77 X AR T KB RURE T ,
R IBRRREE, EBRASHNMRNRRE; BkEXBEMMCRE, EXERX B REKERUMR
Z. N THERPEFERZR S PROFERPAED, HEEXRBEBRBHEEMEXFE, FagE
BB R -

XK ia
B&ARFHYG, WRE, HEEH, SUREKE

Numerical Simulation Analysis of a Sleet
Weather Event at Urumgqi Airport

Caihu Yin

Xinjiang Air Traffic Management Bureau, Civil Aviation Administration of China, Urumgi Xinjiang

Received: Apr. 15%, 2025; accepted: May 14", 2025; published: May 23, 2025

Abstract

A numerical simulation of a complex weather process at Urumgi Airport from November 23 to 24,
2022 was conducted using the WRF model. The analysis showed that the process included various
weather conditions such as sleet, fog, rain, and snow, but the normal flight rate at Urumgqi Airport
was not affected. This was mainly because the intensity of rainfall and snowfall was weak during
the process, and for low visibility weather, the crew could use blind landing; The combination of
WSM6 and 5-layer thermal diffusion showed the best simulation effect in the sensitivity experiment
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of WRF parameterization scheme; The simulation effects of various schemes on the height field and
temperature field are good, while the simulation effect of the wind field is poor, mainly in the sim-
ulation effect of zonal wind; The simulation effect of precipitation areas is good, but the simulation
effect of precipitation in high-value areas is poor. For the simulation of radar echoes with high spa-
tial resolution such as combined reflectivity, numerical models can only simulate approximate
ranges and value intervals, and cannot achieve high accuracy.
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Figure 1. Interpolation map of regional automatic station precipitation from 08:00 on November 23, 2022 to 08:00 on Novem-
ber 24, 2022
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Figure 2. Urumgqi Airport, November 23, 2022 12:02 combined reflectivity
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Table 1. Comparison table of WRF physical parameterization scheme
% 1. WRF YRS L5 BxftbaR
ey i W fili 1 2
VE S WSM6 Noah
R Goddard 5-layer #4HL
FER= WSM6 5-layer # B
Ji &N Goddard Noah
HEA 31 Thompson Noah
TR ¥t Thompson 5-layer 44 HL

REMRL, BFEINTNE 95% ) R MR . W UG ) 700 hPa i B FIBHNBCR B, IEAHSGHEYY
£ 0.94 J2 UL L, 700 hPa KUz BURCR B, Horpr 700 hPa W3 U 705, BRGE A XIRAIL, &7 AR
R E R . LA RE, T =/ 700 hPa i 5 700 hPa AR 5 7 73t BORFA IEAR SR BT
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Table 2. Pearson correlation coefficient table of WRF simulation field and reanalysis field at Urumqi Airport

% 2. BEAFTHS WRF RIUA 5B IANE REMEX R R
2 500 hPa =i/% 700 hPa AHXTIEE 700 hPadif¥ 700 hPa X% U Z3& 700 hPa 3% V 4r &
ViE S 0.86™ 0.82" 0.94* 0.64 0.89"
TR 0.86" 0.82" 0.95™ 0.69 0.90™
HR= 0.86™ 0.85* 0.95** 0.65 0.91**
T RN 0.86™ 0.78" 0.94* 0.67 0.89"
L S0l 0.86™ 0.84™ 0.94** 0.66 0.89™
VIE YA 0.85™ 0.87" 0.94* 0.69 0.91*
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Figure 3. Total precipitation in WRF D02 area from 08:00 on November 23, 2022 to 08:00 on November 24, 2022
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Figure 4. WRF D03 zone combined reflectance at 12:00 on November 23, 2022
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