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Abstract

In this paper, the NCEP reanalysis data of 0.25° x 0.25° was used as the initial field, and the WRF
was used to numerically simulate the heavy snowfall weather process at Urumgqi Airport on Janu-
ary 23, 2021. Different microphysical parameterization schemes were used to carry out sensitivity
tests, comparing with automatic station precipitation data and radar base data, and analyzed the
spatial and temporal evolution characteristics of water condensate during the heavy snowfall. The
results show that the Thompson scheme can better simulate the heavy snowfall weather process,
which shows in the beginning and end time of simulated precipitation, the size of precipitation
and the occurrence time of moderate snow are the closest to the real situation. Comparing with
the radar reflectance, the echo area simulated by Thompson scheme and WSM6 scheme is large
and the intensity is strong, while the intensity simulated by Lin scheme is weak. In general, the
simulation results of Thompson scheme are closer to the actual radar detection data. Looking
from the micro cloud physical characteristics, because of the low temperature, three basic simu-
lating scheme are ice phase particles, Lin, a scheme of simulation of snow, ice and sleet content is
relatively balanced, among them the content of graupel is one of the most in the three schemes,
Thompson scheme simulation of snow, the most abundant content of ice crystals and sleet rarely,
WSM6 scheme simulation of snow and ice crystals content more, The content of ice crystal is the
most among the three schemes.
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Table 1. Physical parameterization scheme of WRF mode
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Figure 1. (a) Precipitation reality of National Automatic Station, precipitation simulation of Xinjiang region; (b) Lin scheme;
(c) Thomson scheme; (d) WSM6 scheme (unit: mm)
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Figure 2. (a) Observeed by Doppler radar, Simulated radar combined reflectance by (b) Lin scheme; (c) Thomson scheme;
(d) WSM6 scheme at 06:00 on January 23, 2021 (unit dBZ)
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Figure 3. Variation of vertical integral of hydrogenic mass with time in (a) Lin scheme; (b) Thompson scheme; (¢) WSM6
scheme (unit: kg'kg ")
3.(a)Lin 5&; (b) Thompson 75%&; (c) WSM6 73 RAAKEIR T REEEN /T PERTIEATHEEML: keke )

AT =P ER 7 R KB IRLT RI =R T R KB R TR VAR . i 4 R, N
=R R T BRI D BRSNS UK R B B BB ) = A0 A . W] 4(al) & 4(bl)s B (e
N, ATLAER Lin 77 R RS &>, Lin 7R IR EEA A E 900~400 hPa, T ki1 KA
BLTE 23 H 04~07 B2 [8], £7F 700 hPa B fE, e KfHIAF] 5.5 x 107 kg'kg™'s 1 Thompson 75 ZH1 WSM6
T RFRAEERKR, WA RAT R IEARAENLE 700 hPa LIN, If B, WA ROT R
HBLLE 23 H 02 Bf~08 i 2 [8], Zhi 1 KA IEAER HBLAE 03~07 i 2 [8], Thompson J7 5 & HiF i KAHIE
BT 45x 10 kgkg ', WSM6 J5 FikF| 40 x 10 kgkg ', TR AL X 75 FE R A HR A #7800 hPa /&
o TXTFUKER T, W 4(a2)s B 4(b2). El 4(c2)FT7R, Lin 77 % Thompson J5 5 MUK i i FE 1
Feisir, Lin J5 2 vk itk 73 AL AE T 600~300 hPa, UKk RAE X A7 T 400 hPa #1500 hPa, i A{H
535 x 107 kg'kg ', Tompson 77 ZE UK &t AL T 4775 1) 5 [ 58 = , 7 400~200 hPa 2 [, fz KA [X A7 F- 350~300
hPa, i KMEIEE] 0.8 x 107 kgkg ' UKAEFL T & B KT WSM6 J7 %, UK SR T2 B M T — S i g
%300 hPa A7, UKk 7 RAEIX AT 700~400 hPa 2 [f], e KAEHIEE] 10 x 107 kg-kg ' W1 4(a3). [

DOI: 10.12677/ccrl.2022.116106 1030

SURARAHT TR R


https://doi.org/10.12677/ccrl.2022.116106

5K v

4(b3)s E 4(c3)FTR, NXTEIEERL, =7 B SR TR A# HILAE 700 hPa LLF, HIAE 23
H 02~08 i, Hrf Lin J7 R TR T8 %, BAMEEIET 10 x 107 kgkg™', Tompson /7 EHHL T

b,
0.9 x 10 kgkg .

187 007, 06Z 127,
23JAN

T
05 1 15 2 25 3 35 4 45 5 55

(al)

300

400

500

600

700

800

900

1000

BAMEHA 0.06 x 107 kgkg™', IS EARFTHIG HI AT B, WSM6 J5 R KHIAR] T

127, 187 00Z 06Z ) 127

187 00Z A A 00Z 067 127

22JAN 23JAN 24JAN 23JAN
2021 — 2021 —
005 1 152253354 455 123 4 56 7 8 91011
(a2) (a3)
200 S
= L i)
300 3
40017 ]
T— -

A = =
122 00Z 06Z 122 182 00Z

22JAN 23JAN 24JAN
2021 ==

T
0 5 10 15 20 25 30 35 40 45

(b1)

600
700
800

900

1000 — =
122 182 06Z 12Z 18Z

22JAN
2021 —==

23JAN

T
0 5 10 15 20 25 30 35 40

(e

®Z 0z 06z 1z
23JAN

2021 —=

500
6001~
700{7

8001

900, /7

10004
122

22JAN

2021 ==

18z 00z 06z 1z 182 002
23JAN 24JAN

T
0 01 02 03 04 05 06 07 08

(b2)

18Z 00Z 06Z 122
23JAN

B T e S S S —— ——
0 0.0050.010.0150.02 0025 0.030.0350.04 0.0450.05 0.0550.06.

(b3)

18Z Z 2 Z 18Z 00Z 06Z 12Z 18Z 00Z
23JAN 24JAN

(c2)

T
0 1 2 3 4 5 6 7 8 9 10

T
0 0.1 02 03 04 05 06 0.7 08 0.9

(c3)

Figure 4. Time-height distribution of ice phase particle content in Urumgqi Airport simulated by 3 cloud microphysics
schemes (unit: 10> kg'kg™"); Lin scheme (al, a2, a3), Thompson scheme (b1, b2, b3), WSM6 scheme (c1, ¢2, ¢3), Snow (al,
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