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Abstract: For global high-resolution numerical weather prediction, based on the GRAPES developed by
China Meteorological Administration, an updated version, the GRAPES_YY, has been developed on the
Yin-Yang grid, which is now available at 0. 1°X 0, 1° resolution. The “violent Meiyu” process that took
place in the middle and lower reaches of Yangtze River during 6 —8 July 2020 is selected as the object of
simulation. A case of Meiyu severe rainfall in south of Anhui Province is analyzed by using the 0. 1°X0. 1°
model outputs » FNL 0. 25°X 0. 25° reanalysis data and hourly rainfall observation and weather radar re-

flectivity. Results show that the severe rainfall was a direct result of eastward moving mesoscale convective
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systems under the joint action of upper trough, low vortex shear lines and low-level jets. The simulated

position and intensity of the large-scale systems is comparable with the FNL 0. 25°X 0. 25° reanalysis re-

sults. The orientation and position of the 24 h precipitation are well described in the simulation although

distinction on severe-rainfall intensity and weak-rainfall region is found. Persistent severe rainfall depends

on the low-level vapor convergence and smooth vapor transport. The severe rainfall is in accordance with

the large 0. region at 500 hPa, showing up as convectively neutral zone. Except the instable below 850 hPa

in frontal zone, convectively instable layer appears at both south and north of the front.
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Fig.1 The 500 hPa geopotential height (contour, unit: dagpm) and 850 hPa winds (wind barb, unit; m« s ')
at 08:00 BT 7 (a, ¢) and 08:00 BT 8 (b, d) July 2020
(a, b) FNL analysis, (¢, &) GRAPES_YY simulation
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Fig. 2 The 24 h accumulated precipitation at 08:00 BT 7 (a, ¢) and 08:00 BT 8 (b, d) July 2020

(a, b) gauge-radar-satellite combined observation in China, (¢, d) GRAPES YY simulation
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Fig. 3 Distributions of K index (contour, unit: “C) and 1 h accumulated precipitation (colored)

at 08:00 BT 7 (a) and 08:00 BT 8 (b) July 2020



A

1364

% 547

3.2 KkiR&EH

RS R B WA 70 RS KRR L KR
T 5 HORE T e e K YR A K YRR A 1 oA . T
X EG I da FE] 3a DL 4d FIIE 3b ] DLE L KA
3 HICRE 9 KA X5 R 7K 0 R B X Hr o A W 455 2020
BT AT H 08 B AR K AR X R K VRGE O R E
XHE A K ERUE /N T —18X10 " g+ em 7 -
hPa™" o s ' A KA A DA IE B T P56 AR R E 10 1Y
R Oy o X T 33X R o 2 M A T O AR L K VR RS
S 325 0 5 R R K O B AR DG B L 7K YR o HICRE X T
FEK B I A B Ar 4 s EX. W7 H 7 H 08
BF2E 8 H 08 B o R VL H T Ui b X — B AF7E B A 7K
VOB R, KL T i X IR 2 2 KRk B
B AN K J<IC. 7 H 08 Bf £ 8 H 08 I /K % 1 48
4 5 la H 850 hPa filkzs YJ AR £k 5 (&1 2 1 b 18 %
KT E G AR A AR EE T AR WA A
T BT, A U )1 ZE M R Y P R A T A
B PR 9 L 6 ok A 74 R B R U T T T R
PEFE KPR AT IR . /K PR R LR 3712 W7 S
HE X SRR K G R A 4 R B TG D) AR 2
B4 AR T A DA R P R K P Y SR R

34°N
n B
30
28 FH>

260
N

34°N+
32 K4S
30

28 |

260
A

4 IR B ROBE X i R G kR

R i 7O 2 RO R R G AR 453
Fre ko WK (9 A 25 15 A R 9 Al R 8 o2 B L K 9 it
IO A DX AN W 2 il S e T ) FP ROE X 97 AR 8 4 D0 AT
Ko X HLIRATE ST MR I T UL BORE o A X R R
1 4 Je AR 2l » 9% I AR 40 w55 2 Al i 0 B SR 2
e T O 45 4 X O R AL o — 20 B AR R Sk
HF RN R AR B $A8T3 A0 2l g A

4.1 MREBRHEFEIN

T R AT OULI 3R AT R 43 A AR YR B
BEK R G Xt = B A BB s i . &5 2K
T E SRR T B R AR E I 5 T & 1R
FIFEAMIX 7 A 6 H 18 WA 20 B & ik BFIE L 76 K
VLR Wt X AAAE 2 DR T 45 dBz 19 38 8 38 S5
rp RUBE XU 2 A1 s G o D22 80 ¥ A v RUBE X 3
R Gk EUNER ST LN G B e i i 3 NI o 0 B e
EARWIBERRE KR T T RE 1 M TR R K
H22 8% ma 0 10 X U 2 T DU A T b R I B A RN R
J R E B 2 A1 3] 20 WA 2R B 05 L 7E 48 L

B4 202047 A7 H 08K (a).7 H 16 Bf(b).8 H 00 B ()l 8 H 08 i (d)700 hPa sk ¥5i & BF

(8, 071077 g+ em™? « hPa™' « s7') 1 700 hPa X3 R, B .m » s71)
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(a, b) Pseudo-equivalent potential temperature (colored) and winds (wind barb, unit: m «

s h

at 500 hPa, and (c, d) vertical cross-section of pseudo-equivalent

potential temperature (contour, unit: K) and v— 10w velocity vector (arrow, unit: m* s ')
along 117. 9°E at 18:00 BT 6 (a, ¢) and 20:00 BT 6 (b, d) July 2020
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(a, b) Vertical velocity (contour, unit; m+ s '), temperature anomaly (colored, unit; ‘C) and v— 10w vector (unit;

m+s '), and (¢, d) 1 h accumulated precipitation along 117. 9°E at 18:00 BT 6 (a, ¢) and 20:00 BT 6 (b, d) July 2020
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