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Abstract

In this paper, the high-resolution mesoscale WRF model localized in Ningxia is used to simulate the
rainstorm process in 2020 by selecting the NCEP in the United States and the GRAPES global numer-
ical forecast model in China as the initial field and boundary conditions, and comparing the WRF
simulation effect under two different background fields during the rainstorm. At the same time, the
simulation results of the precipitation process on August 23,2020 were compared. The results show
that NCEP is better than GRAPES in both precipitation and factor field tests. For the process on Au-
gust 23, 2020, the initial field output results of NCEP are closer to the actual situation in terms of
high-altitude field, low-altitude wind field and relative humidity, and the location is more consistent
with the precipitation center.
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Table 1. Classification table for precipitation verification
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Figure 1. The two numerical forecast models are of different magnitudes, start reporting times, 12-hour precipitation, ETS scores, false
reporting rates, missed reporting rates, and forecast deviations

E 1. BEATEERAEREHREE 12 h BEKE ETS W5y =HRE. RiRE., TlkikE

RME: 7 08 R 1T 52 T, GRAPES 3U7E /NN A Y & 24 IR R R A (K T NCEP, RILU AT
S5 K A R AL RE 7 B o, JUILAE 24~72 h TR 0P AL TE I eA &2 16 KRS & LA 4%, GRAPES
RT3 A 2 KT A TP AR AR K P A EE 22 R, NCEP BARTE#E20 KR B 2 IR IR R 15K T GRAPES,
{REARPE BN, ERGER G (W1 72 h 5 96 hylR#k R W3 FFt. 20 BHEHREG RE R, PR AEAE
MRS MR ZE SRR E, (25 08 I ERiRAH L LR FIFLEE k3. SR, 5 GRAPES #tL,
NCEP 7E /N 5 H R SR AT 2R I HE IR 4% A 1 i BT 20088 K e s 3 R R AE . AT &, 20 B RSAR & 1F T

DOI: 10.12677/ccrl.2026.152043 386 SR TR


https://doi.org/10.12677/ccrl.2026.152043

7]

PG

» KA

GRAPES MZR& R MK I T NCEP, 1l NCEP i 3 FF /K fr1fer H B2 7748 08 B i i A $ AR Az e M A
i

AR 08 MRS, GRAPES 254} %%k & T NCEP, ¥ GRAPES H 5 Il & . X —4FF
FE/NEZ KRN, R FRAERMYIME T GRAPES X 58 M /K {5 5 5 BBUSE£F BE 5 = fR 1)
o BRRE, NCEP ZFiRF LT GRAPES {H2 Rl MK BN KRN E NAFE, “HERNFERE
IR EAFERUE 2 R o 20 IR PR R S iR SR 2 R R sifase (btash, BEREIRmE, It
HE 5 H. ZZ6KE, 20 MHEIRT NCEP f1—EHti#t, GRAPES K75k 108 BT 22 il B AR AR AT bR
NCEP 7E /N 2R B /K 7 TH BB AR, E0T 58 B 7K R i Wi AT e v o

Wk 76 08 B &1 T, MR TR 4775 1 2 10 1F (22 (Bias > 1), 38 B P A 0 A4 B A7
FE I FE TR M) . GRAPES A7E/NIT RN K5 BN ER a2 %4 T 1.1~2.5 (X[, HEE
MR KSR IG o I 72 W5 K. AE 20 IR T, IR 0 i 22 B AR L 08 B SR B S es, (O
ToRAT 2 = ZRFAE . GRAPES TE/NM . ISR 1R 22 2 800 A T 1.15~1.8 [X IR, AHLL 08 B4R ms A ik
o [RINTE RN S5 50 2 BT 1.7~2.5 [X[8], (HEBh/NT 08 W itik, RUIMEAERERETE
Hb DX 7 ) B KO R (AR T . SRR, NCEP 7EAN RS I 8) R (¥ 22 22 80/, iR /M. F
AR MW EY, HAmZ LSRR E . MHILZ T, GRAPES X2k i 8] 59 BUK, 20 B
RS T 2 3K g E 2B S 22, et o ORI 1) KR e P AN 4 R AL B N U, 5
T B TR R4 7 £ Al o 26 K TR

3.2. NEEKERKLE

RAE TS ¥4 ETS VP IR TIREFMIMRARZE HATab5, WAFFKERCIN. HE. K
FY. M) T NCEP fl GRAPES 1 WRF #EUH 537 76 7 B X AR BHAT 1 LB BT (1 2),
HHEAE S A% 8 AL A BIERE, 25T

TE/NEEHPIVPALH, TS A ETS P4 78 NCEP BB AR I T GRAPES, JLILTE 24 /N Al 48
NI TR R AT O R, RN S R B I TR . ARIRE R, GRAPES RILML
F NCEP; iMiEZRF T H M, NCEP B ZL T GRAPES. FifRfwZ /i, MR IIFEE—EREM
RIS, HA GRAPES W05 5T NCEP, J&# PR RS, BT St

TEH NS, NCEP [ TS il ETS V7> &3 =T GRAPES, JUILTE 48 /NEFAT 72 /B TR A B A
P G AR RE 77 o IR J7 TH NCEP [FIFERILE AL, 5 AR 6 H U AR . SR L+, GRAPES
TEZ K s T NCEP, HZERAE 72 /NN LLE B YW, W GRAPES fFE—E “MmZR” i), 1
NCEP Tif WA ERSF o Tl fh 22 i i A S8 /A 7R g, {2 NCEP fEfl =3 R, S5 E iR
S

TERKFIE 2, GRAPES 7E TS Ml ETS ¥4 E ik T NCEP, 7 H# 8 HIRHA T NEE, BRHAAEZ
B AR AE ). AT GRAPES JeikFREm, JUHAE 72 /N RERE AL, 58I Rk
B HasieRbiim, 7 AM 8 A EHERMim SR . A2 R, NCEP fEJRIREM =% LRIE A
AR, JRIRED . SRR, TR ARHRST . TR w25 10— % Z 3 W . GRAPES 7E K 20
72 NEF R UL Y2 RILIE R ZE, BRI TR (m5E; NCEP MW ZEHohFaE, LA S A 6 HRBUE MR,
R ZEH 7N o

ERMWEY, W TS WA EAE, REGH BN RS ERELE . Hh7 B, 8 HiFaigsET S
H. 6 H, Ui FAIISEIECRMNS E . 24 /NEAT 48 /NI 3 GRAPES ) TS 43 % & T NCEP, {H
BEA I AEK, NCEP RILEM. ETS P thEAIRIK, H NCEP il T GRAPES. JwfkZ /7,

DOI: 10.12677/ccrl.2026.152043 387 SR TR


https://doi.org/10.12677/ccrl.2026.152043

GRAPES &)L AT A 331K T NCEP, 7~8 A Z S & N . S b NCEP ®EAREAK, 5 B X 2 W
(AAUL R J AR BE A7 AR 22 7 1D, AR08 SR UAS [RIRE B 1) IE AR 22, {H GRAPES 14 i 22 M 2 BH 22 K
F NCEP: A 24~96 /NI 30 235 801 2, IFF 72 /NS IABIEAR,  F D0 HS B S8 1Rk B FIAHRARRAE 5
il NCEP {12 2 4EFF(E 1.3~3 Z 8], HBEN RGN T2, WHHEAT Rt ie . mE
FHXTE N R T BTN, GRAPES WIAETE (535 22 Gi bk (s iR 1) 1) R

SRS, NCEP AEREAUPE 2 AR ACORS B 5 T R BLSEAL, 38 FH T o 3 58 [ /K i R 0045 4 AL R4,
GRAPES WITE Ry 6 77 T B — @ A A S R AR B0 R P RUB AN, PR AE S Bl 55
Hh R B TR 7 SR R SR I B R

08RTiEIR24/NIIREK — NFR G ETUGRIRME (5AT8A)

N GRAPES - 58 B GRAPES - 78
mmm NCEP - 58 mmm NCEP - 7R
N GRAPES - 67 N GRAPES - 88
N NCEP - 68 [ ONCEP - 88

0BRTEIR24/NASPE7k — B R ETURIRNE (5A78A)

- cRAPES - 58 BN GRAPES - 78

|mmm NCEP - 58 mm NCEP - 7H

W GRAPES - 6F I GRAPES - 88

| NCEP - 68 I ONCEP - 8R |

I ’ ‘

& ¢ E E £ & ¥ E E £ ® 2 g = 2 ® ¢ = = = W = r = =
5 & 8§ & & 5 & § 8 % g 8% § & 2 ¥ & & & ¥ 4 & & 8 3
[ [4 : E

DOI: 10.12677/ccrl.2026.152043 388 AR TR


https://doi.org/10.12677/ccrl.2026.152043

Mg, KA

08RTiEHR24/\ APk - KNEBRETUEIREL (SA78A)

7 BN GRAPES - 58 N GRAPES - 7ﬁ‘
W NCEP - 5H == NCEP - 7H
BN GRAPES - 68 W GRAPES - 88
BN NCEP - 68 mm NCEP - 88
6
5
4
3
2
1
o e minl il s FS L T “]wi]i] ']']I]“
® £ = = £ ® = = = - " = = = - m = . * i # : H =
= g g 8 S N ] g R 2 | ] g 8 S g ] g R S & N g S S
3 ] } © z

0BRTEIR24/\iSFE7k — RBHETUERIRE (SA8A)

BN GRAPES - 58 W GRAPES - 7R ‘

= NCEP - 55 = NGEP - 7R
B GRAPES - 6F W GRAPES - 88
61 mm NCEP - 68 NCEP - 8F

1
0 BlL sl st w8 Rl sfeme o 28 e H“H‘m.l} ”m”ll]
£ S = = £ £ £ £ I £ £ £

|
i T N Al e o & s N M N =
E 8 g 8 § & § & § g § & & 7 % H g S & F § g §
= & ] & g

Figure 2. The 24-hour precipitation forecast from 08:00, light rain, moderate rain, heavy rain, and heavy rain test indicators
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Figure 3. From May to August, the temperature error and absolute error are reported from 08 o’clock in the two initial fields
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Figure 4. From May to August, the high-altitude temperature error and absolute error are reported from 08:00 in different
initial fields
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Figure 5. From May to August, the error and absolute error of high-altitude humidity are reported from 08:00 at different
initial fields
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Figure 9. The K index reported at 20:00 on August 22, 2020 at 08:00 on the 23rd (a) GRAPES initial field output results (b)
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