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Abstract The Global/Regional Assimilation and Prediction System (GRAPES) mesoscale model(GRAPES-MESO)
V4.0 with a new spatial resolution has been put into formal operation in the Numerical Weather Prediction Centre (NWPC)
of China Meteorological Administration (CMA). This paper examines the computational accuracy of GRAPES-MESO
with different spatial resolutions. The results show that the refined spatial resolution can be applied for operational
forecast. Several sensitivity experiments are then performed to determine the impacts of different spatial resolutions on
the forecast skill of summer rainfall in July 2012 in China. The simulation results indicate that GRAPES-MESO V4.0
with a refined spatial resolution can better improve the precipitation maxima forecast compared to precipitation location

forecast. The equitable threat score (ETS) of 24 hours accumulated precipitation from the batch experiments of the whole

WHS B 2017-08-25; MLETAHARAAT 2017-11-16

fEEEIN  TH, 9, 1983 A, LR, it TZMNFh REHER IR, E-mail: yuf@cma.cn

BEHPIRA P EAG B HERKE LI GRAPES-FZZX-2017-25, [HZK HRRIFHL: 10 H 41705080

Funded by Numerical Prediction Developing Project of China Meteorological Administration (Grant GRAPES-FZZX-2017-25), National Natural Science
Foundation of China (Grant 41705080)



514 T3155: GRAPES-MESO A5 ACAN /) 4 [1] 73 Hf 2 0) v (5] 52 2= [ 7K iU (4 52 0 23 A
No. 5 YU Fei et al. Impacts of Different GRAPES-MESO model Spatial Resolutions on Summer Rainfall Forecast in China 1147

July 2012 shows that heavy rainfall forecast is significantly improved. The verification of geopotential height at the

middle and lower levels of the troposphere illustrates that the model with a refined spatial resolution reduces the

prediction error of the geopotential height and improves the predictions of synoptic background circulation at the middle

levels and systems at lower levels that can trigger precipitation. Finally, the model can increase the accuracy rate of

prediction of convective systems at lower levels and improve the ETS of heavy rainfall forecast.
Keywords GRAPES-MESO model, Mesoscale model, Spatial resolution, Precipitation

1 38

WA, HE R A IRAR ) 20 78 2 AN W 4
ws ACEAFHERE DS E] 1 km BOEZH, AR
AT LAEAT N R PE BRI S  ZE3E A KP4
HE I [ IS 00 200 % JS 2 A HE AR B e, AR
(Lindzen and Fox-Rabinovitz, 1989) F5 ! 4 H 7>
HERRNIKAE 53 HE 3R 8 BCASRF A I HE b 5 3 A1
DI A BEHE S e T 2 SRR T 23 HE R R AH
TRARN, BUER A T 1L KPR E Y RS
() A Ar B ) B R e 2 B e . BRSEER AR (1993,
1994) a6 4 3Rl A AU AT RO 1K 6 e Bk 2>
HE B PR, TRk BRI, ARG
MR R ZAT R, X 54T R RE B
RPN () B oA AT R R DR B e 1)
HENEREA . BREMP E (1999) f7H X
A A 2R 2 AR AL IR B K o A A TG
HAOHEEB, (ARG SN M WRF
BT FUR I, U B sl sy, XU 9
[ 5% (Zhang and Wang, 2003), 2 J5 i FEAR
TR Fi HA R X5 0 2 93 56 ) AN 2 1] ER 1)
HMERR, PemBiaNIeds e m 2 M H 0 i,
A B TR B Z & B JE IR T X R SR &
HIFEI, X 5 R A2 v AR B UIAH O, BT
T HPICZ B 0B L vy 2 0 I BAong o RO 36 Jie A ik
FISEIA S B (Zhang et al., 2015), Xt 52
AT ST 45 9L (Tracton, 1973; Anthes and Keyser,
1979;) J& 3, b nl WL, BRI HE A B
oM 2 TR, XA v ), 5
B EUR 2 ) BEAL ] )

5 ) = 2 HE AR B R SR R R g # v, A
BHERAT EA G RSCRES, RE A ERET B
— R EE P Global/Regional Assimilation and
Prediction System (GRAPES), & HARR X Ik A
GRAPES-MESO. GRAPES-MESO 1% 0 5 43 2t
GRAPES Til#i #5550 g HE 28 L R 28 i Al A a6 B
Mt RS RS 7 &, LR SRR

ISy y SN AR B ESE SR S EIVSIPS
B BRIk B I RPPR T 56 2e2h e
FRIRIA% BT 7K Arakawa-C UK RN 57 1) 18 5
HUFEIBBEAANRSS . WIFER R ARG 2 S HE i U R
ISR S UL . KAm ot Jadmid s B
R RN R R BT THRAS R e
2004 4F 3 J] GRAPES-MESO 2.0 fRASTFUA V45
FH, 7¥ 2010 4F GRAPES-MESO T144 3.0 i &
K2R 15 km FFAR ] s o HE U g, 2014
“F 6 J1 GRAPES-MESO F- 24 4.0 hiiAR3E— 4 i
KEACE A HER S 10 km, $NEEE S ZEES] 50
&, FRSR T E SRR AT A (RN REAE,
2017)0 AT HTELEL T GRAPES-MESO 4.0 hit
KRIVHERBCE, R RTINS o 20,
L Z AR LA IR T B2 2 B I 22 5. &AM Tl
FRARLE 73 B At TR IS ST AT R i, HRER
ANFIACF o R 5 AR )R L R 3 B GRAPES-
MESO H ] [X 455 5 7% 5 7K 5 E TR 1) 5 10 o
2 DBERIGERSHT
GRAPES-MESO 7L 4.0 MigAS LR, A H 3 H

SEWENDEECN 31 B (LUFRA GM31D), |2
T4 10 hPa [AERE I3 5, XM o) |2 B E AN H
SRR, IEAEAETNZ 2 AR AN T3 1 1)
DRI, % JEOK V23 e 55 e 1 20 W% — 850k Jsu )

(Lindzen and Rabinovitz, 1989), {E/KF7#iR4E
FE] 10 km J5, ZHTS57KF4r #5515 km AHUCEC
GM31 FEH)ZHECEAFHIEH, A THRIE+H R
JEREK = e [ HeR B A B (B 1a), %
117 GRAPES-MESO 4.0 Jiz A (1) 1 BN 2 B
R DR AR S T0 iy AR R Al B, 3800 15 km B
IR I Z AR R, Rl
B KHE/NRERARGEZ KN RZETREZERZ
H IS Rl A, W FERHIR 2 N8 B 24 T OB
(1 50 JZIEE Y Z R E (LU GMS0), 2T
/5 10 hPa (P 1b). %1% GRAPES-MESO i F A)
s A T 3B B e BE AR AR IR S5, 6 B TR B L



X A B % 42 3%

1148 Chinese Journal of Atmospheric Sciences

Vol. 42

Height/km

Height/km

35
(b)
30 -
25

20

Height/km

-%= GM3l

—tr— GM50

0 2000 4000 6000
Thickness/m

3.0 (d) //,¥
274 e
2.4 //¥
2.1 e /¥
A '”/isi::::
%1) 1.5 4 ///' ¥
i - E
ol . ¥
Hi———
e :2/§§§§EE
0 e

Kl 1 GRAPES-MESO ML 15y AR EASLLIE, SRR (A km)o C(a) 3 P50 MR H KP4 MR 1) — Bk LU SR B m BE PR 0 AR b, A
ARBR A T LI A S KPR A ISR b A (o) B2 R LR R L AT X B, BRARKR A S R m)s (o) B4 i B2 ARt b

WA R EEIEHIE: (D) 3 km LURIEE 3 Z50M0, B4R EEIEHIE

Fig. 1 Comparison of GRAPES-MESO model vertical layer schemes: (a) Vertical distributions of consistent ratio between horizontal resolution and vertical

resolution, GM31: 31 vertical layers scheme of GRAPES-MESO and GM50: 50 vertical layers scheme of GRAPES-MESO ; (b) vertical distributions of layer
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