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Abstract

Studying the evolution characteristics of wind profiles in the Chengdu area has significant scientific
significance and practical application value. In this paper, based on the observation data of Wenjiang
Meteorological Station in Chengdu from 2020 to 2024, through wind speed profiles and wind direc-
tion rose diagrams, the evolution laws of wind profiles are summarized and concluded. The simula-
tion performance of three boundary layer parameterization schemes (YSU, MY], ACM2) for the wind
field in Chengdu area is evaluated by WRF numerical simulation. The results show that: (1) The ver-
tical structure characteristics of the wind field in Chengdu area at 08:00 and 20:00 are similar. The
average wind speed shows a trend of increasing first and then decreasing with height. The average
wind speed is the smallest in winter and the largest in summer in the lower layer, the opposite in the
middle and upper layers, and similar in spring and autumn. Among them, the dominant wind direction
is the northeast wind at 850 hPa, the southerly wind increases at 700 hPa, and the westerly wind is
dominant at 500 hPa. There are differences in the seasonally dominant wind direction at 700 hPa
and above levels, and the wind direction changes more frequently in summer. (2) All three schemes
can effectively simulate the wind field characteristics in the Chengdu area. The simulation results
and observational comparisons show that the YSU boundary layer scheme is the optimal parameteri-
zation scheme.
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N 19.67%, H KA SSW AT NE; 20 BHIESKAN SW. SSW Al NE, R 5HN 15.57% 12.92%A1
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Figure 1. The overall profiles of the fitted and measured average wind speeds at different times from 2020 to 2024
1. 2020~2024 FARRERDR AT A FST A T 1 KUR 2 A BREk

Table 1. Fitting parameters of the average wind speed at different times

1. FNEFNRFHRNE ST E S

08 I 20 I
R (W2 230 0.995 0.997
RMSE (7 iRi% %) 0.832 0.626
Po —35.824 —41.024
P 1.027 1.070
P> -0.005 -0.005
P (Z TR H2H)
P 9.937E-06 9.942E-06
P4 —9.038E—09 —8.924E—09
Ps 3.092E-12 3.022E-12
RMSE = /%Z(y,.—y,.)z (1)
A \2
Rzzl_Z(yi_yi) Q)

(v -7)
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Figure 3. Seasonal average wind speed profile at 08:00 (a) and 20:00 (b) from 2020 to 2024
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Figure 2. Overall wind direction rose charts under different pressure layers at different times from 2020 to 2024
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fiE, 7E 700 hPa S &) L LRI L Z P i K, BZEPHRGE RN, MIER)E RN AR5 Kk
RN, HEPY NI E K. 700 hPa LLF XS & KR8, 700 hPa £ 200 hPa ~F-35 KU B = B 5
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Figure 4. Rose charts of wind direction in different seasons under different pressure layers at 08.00 from 2020 to 2024

& 4.2020~2024 £ 08 IR S ER T & EH X EKIEE

MIE 4 HETEAE H, 08 BF 850 hPa 3 FRFIIH NE, H. H. K. LZFMIRDHIN 21.43%.
16.13%+ 20%AH01 19.16%, HIEMAZRIRZ KA —85 58 SW A SSW,  HAZ B B KT 2 =Mk EE.
F| 700 hPa frrg RIG I, F K. TR FRIEIA SW, SR 518 19.19%. 22.60%F1 21.12%, {H
B EFRE N SSW T SW, S0 518 16.17%F1 15.72%, BLANEZEH NE ISR g HAh 245k
RZ. 500hPa F&. Fk. A2 XS], HEEREMLFEXNGERE WSW-WNW Z i, i 2 2755
WEZ, BB KEMAER AR W, SiZ0H 26.02%. 28.54%F1 40.30%;: & Z=+ 3 XFH SW,
WA 15.49%, HZEIRZ AN W WSW, SEA 13.67%FM 12.76%.
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Figure 5. Rose charts of wind direction in different seasons under different pressure layers at 20:00 from 2020 to 2024

5.2020~2024 £F 20 ARISER T &ETXEKIRE

M5 R LLE H 20 B 850 hPa 15 08 IFAHLL, JRUmHHED, F. B, B £FE 2 HAMABIN NE,
AR 26.44% 22.95%- 27.33%F1 29.65%, MIFESEF, He X a Mz . 20 i 700 hPa HZ=LL
SW FI NE NE, SESHIN 17.04%F 15.27%, A1 32.31%; HZ 20 B 700 hPa M FEHEHE L, B
F A NE F1 S, SFSHIN 17.14%F1 16.04%; FKZEETFKHH SW A SSW, SR> 518 19.14%
F118.47%, TAZEH) SSW AR LKA, LA SW NE, SiF A 19.70%. 500 hPa [E4ZELIANE )
AR, XZFE A W, SIEN 42.86%, Mk 2. KERABGERE SW-W 21, HAFFk
TN SW, HFEA 15.06%: KZFEETRIEN W M WSW, B3R5 7110 27.25%H1 24.55%;
FEMKEEFZ A KA SW.

3. MBREIEIMAR
3.1. BEEXNTR

TS5 R N ERIR 2 W AE FA PR (08 20 BF), AH ELAS ARG i R RUER 2R, U0 5040
DA HR B AR, SCEFIF WRFE 880, JFRBIAT L, GRS E T %, WA 2023 F4ZFK
JAERER I AR R o 2858 2t F 22 36 BRI 7230 1] S K 2 R KL R 2 5T R AR R — P R
SRR RS, REHUER AT KA R T — R S, AR b i o
INRE RS TARARL, 302 2 E[18]. WRF IR ARG BA A BI. B4, 7§75, @k,
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TrESEE 2R, R H AR SEEE 0 R BUE R R, AT L2 A T 5K 2 B0 50 R Uil 55
AR SR (0L 5588 ] e BHIE AL T2 B[ 19] o

3.2. MEB&ERMEHUSERHAR

AW TR RS S0 WRFA.D BT 2023 4 12 % 2024 4 1 H b X 4035, LORIT
3 N A% 1 00(103.88° E, 30.75° N), %M NCEP-FNL 4F 6 h —X, 2% 1° x 1K eHE N
WRF I MM 7. B A EIRERN T, AKFAHER 508 15 kmy 5 km, FEE 517 39
2, 5K AR BEAR XS B A AR K R 15s B 5s, B 1 AN/NE#E —K . WRE f EE AR K
SRS MRS oSl URESH. RS, ARASE0T R MBS
X I 5 PR S R AU B B 2 5 14]. i R ESHU 7 EXHEUAIZ 5200 3,
A ST 7 =4RIRGE 2), 0 AR Z S HA T 2(YSUL MYT. ACM2)TE AT Hl X R A48 2k
B, FIFMK AT FEmEMERREZ, S EEOA B E ik B i R E S BT %

Table 2. WRF mode parameter scheme

2. WRFERSHFE

WAz e GHIPuRES LSRN FL T
YSU WSM3 Noah RRTM Dudhia
MYJ WSM3 Noah RRTM Dudhia

ACM2 WSM3 Noah RRTM Dudhia

6 AEMIMANAF 7 5 NP RGEER L, M AR U =A 07 & PP R L R A B
WA — B, = M7 5 R RN RCR B, O 1 Bk — 25508 B =R 7 SR RCR LK
RIS EANTTE, AWTON WRF =4S Rt Tk tk, BAp Mgt &AW T

2 (x=%) (v - y)
3)
Jz (5 -%) X (0 -
MB=1z<yi—x,-> @

n

RMSE:‘,%Z(y,—x[)Z 5)

AIF, R I R BT, F AR 7 371 2 18] (1 2 PEAH DG RETE), MB A~V 350 M 22 (R WUASEA0L 7 371 F
NI FE 51 2 TE) AR ZE 5 L), RMSE N5 5 AR 22 (S A 0L R A1) LI 2 471 22 T 25 P340, o, Ay,
NG @ ARG ERWIMMEFBIE, X A1y W5 50 A 5 S IME AVSUE 1Y, n N (RAE A S
B, bdggitEd, MB M RMSE BT 0, RBEELT 1, WU WIBA SRR EF[20]. 45 RW# 3 fios.
7 3 WIRAE 850 hPa 2| 100 hPa H T J7 22 BIASEHDLRE 55 WL INAEL =5 BEAH SG(R > 0.999), HISFELERR M) ft
P 72 R B AR T WIME ), RMSE {EAHIT, RO =F 7 R AL, YSU J7 &1 RMSE W
KT HARP AT &

Table 3. Statistical values of R, MB and RMSE under different schemes ranging from 850 hPa to 100 hPa
7% 3. 850 hPa~100 hPa REFFET R. MB\ RMSE %tit1{E

WS R MB RMSE
YSU 0.99982 -1.1536 1.2996
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Figure 6. Average wind speed profiles of different schemes and observational data from 850 hPa to 100 hPa
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Figure 7. Wind direction rose charts of different schemes and observed data
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FIH WRF B % HSHA T R AL 2023 FAZRRGATHLIX 08 B (19 K], did R n Ge vt 45 2R i
t 500 hPa. 700 hPa 1 850 hPa MM FRAS[F] 77 2 BRI BT L ] 7, eHIEL 7 WA, YSU J7 R4 45
BEAET MYJ 7%, MYJ TRINT ACM2 %, =HITREMRU, SH 7 R ABRPLLE R ZERAL,
BAME 5 IME 3= T R B KA — A7 AL 22, AEA0L 45 5 32 3 XU 5 000 32 5 RUm B — 38, 3R
U AR HE A b X 1 32 5 KD

SiE RS UL E =8 S H 7 A 08 I SR HE X X7 IR AL, 45 AU bE 7w, ) T e
X KIS, KH YSU LI E T RE —HSHN T ZNERSH T %

4. itE5RE

ARG i WRE BUE AL, SR, X R o XUBR LR 36 B AR AUARRAE EAT 7 BT A0
F, 1FHUL T4

(1) BUATHLIX 08 B 5 20 B X373 B S5 A RFAEARABL, 22 40L& T A M R AIE 12 1 X (1 JXUJSE 28 28 4E,
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