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Abstract: Using the NCEP/NCAR reanalysis data, a Meiyu front rainstorm process that occurred in the
Jianghuai area from July 5 to July 6, 2013 was simulated with the new generation mesoscale weather
research and forecasting model (WRF) model. The results showed that the rainstorm occurred in the Jian-
ghuai area, and the accumulated precipitation occurred in the east and west for 24 h, and the maximum
accumulated precipitation in the center was more than 180 mm. A circulation analysis showed that the
northeastern cold vortex and subtropical high pressure and Jianghuai shear line constituted the impact of
the rainstorm of the key system. The WRF high-resolution numerical simulation was able to accurately
reproduce the scope and intensity of this precipitation process. By analyzing the output of the high-resolu-
tion mode, it was found that the mesoscale convective system (MCS) exhibited a band-like distribution
characteristic. The high-level divergence and low-level convergence of the system were in the midst of
the heavy rain, which was favorable to the ascending motion of the system, and the development of the
mature fluid was higher than that of the low-level convergence. In the early stage of MCS development,
the secondary circulation on both the north and south sides promoted the development of convection. In
the MCS developing stage, the secondary circulation played a role in suppressing the convection. The
latent heat of the water vapor phase change during the evolution of the MCS played a role in promoting
the symmetric instability and the ascending motion of the rainstorm, in which the MCS development
played an indirect positive contribution.
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Fig. 1 Distribution of accumulated precipitation on July 5-6, 2013
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Fig. 9 Vertical profile on different pressures along 120°E and cloud-water mixture ratio on July 5
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Fig. 10 False equivalent temperature and vertical velocity vertical profile on different pressures along 120°E on July 5

JEHERZ 00 LT 00:00 /), (7552 1 XA 2T
BT 0K A ALK A AR TE 3, TR IXAIRJZ KA
R PERG R, P A RN E, A A TR K
J& . b 2 mRE O A B, T R A O
T X2 )2, R A AR O T T
iz 8l), FER IR KR BA B, w S, AR
fifi b 2R TR, SRR K, A2 T E
T, HE AR EOIN I 2 R, T R Z
VR T Fiz s, 5 A+ op RS R SE )
K, X PR JE SR HE R VRARAR, — I BLE R

77 5 H 08:00, 5K & AT 33N BT, FEK
DX I — S P28 1 Tz shik, g shiAxt T
06:00 3456k, T L FE o020 51 H BT X2
w2 . LRI )Z B A A EE T 06:00 4 FF [B145, 15
JZ 0. HAB X [ B 17 22 500 hPa LAF . Fifi 5 1 FR 4%
HIHE—E RS, 88 XL T 33°~34°N, JFIGIHMEZ 6.

RAE X 58 XARBE X & 1. & 12:00, 33°~34°N [X
3o 58 4 B R v AU A, 32.6°N B I 5 )2 T
iz s I S, 02 BN DlE 3, kS5, %
SRR A S DS, o R A )2 O BBV /N, o E T Bl
i AL ABTRE, 700 hPa DL 52 55 il Fa i J2 4 .

H DA b 0 T T, K VRORE AR R G v B A
558 2% TR DX PR X RSB B b THiz 3, ki RUBE X
ARG L AR .

10 %t

% H NCEP/NCAR [7J 1°x 1°FNL 543 81 %
25— REEBUEEIZN WRF, X} 2013 4F 7
5-6 H &A= TLIE M XA — U M TR 58 2 W9 2o i
1T T IS A, 4561 s i e B 25 43 R
BOREX i A 2% T A R B9 MCS 18 & A= Rk e J &%
P AR AT TS

YR TR B 2R T A AR R A TR ORI



536

=M RFFEIR: BARIFAR, 2020, 56(4)

PIAE, 24 h BRREK AR VGR35, Bk AR (8
O TV AL (33.29N, 119°E) FfF L, Ao ok
24 h B 180 mm, J&— YR H 58 1) [
KGR . WREF B 5 43 FE A48l mT AR 4 b 30
AR W AT, B 2 1Y 24 h BRREK 5 00
g5 LR — B A R AR S AR VY E ), S D A
A6 A7 F 310N BT A4 R K A KA X A 31 AN i
JE I, BEADE5 5L 50 25 R 3. KL DR Y
R K RARL XA 31 1 B 2y A4, 17 31.8°N B3z A9
A 7K e JEE A AL (P 2050 S O 45 T O 559, L 45 SR B 1S
ARG i A B R AT (40 2 1) AR K SR JEE

A HT MCS 2544 & BR, 78 Ho B A & e A
AR, MCS R 48 N HF A7 — 32 b 2 10 5 FLIE
BEIX, A 3 S R R ORI 2 e A AR L, AR
TR L FHE SRR, 2 W 0 R UK e
HET AR Bh ) S . MCS B L A7 E A
F 0y RO R A B, 7 MCS RS8R A
1, ZIR PR A AR T RN X RASARIE R
MR A, 5XPR G sh e AR T I R BRI 7E MCS
R0 R JE A B, A 1E PR g B R 4
T BB S G L&A T Folis g, REEW XL
JEZ B U, [ 55 T 2% R B Y
— R . AE MCS T AR & J it f v, KA
Sert Z R0, T KR BES TR O I 2
FAHAT R DX 2 S B R, AR TR Y
R KIRA AR BEAS T FABRAE HE TR X It DX AR RS
Fasg B N b IHEEN, % MCS 1 & R E R sV ER .

B st w2 A TR FEH R P
PAEGY B I 2 55 5 5 8h, T Bt

S 3k

[1] PEwF, &S, BRI AR AR IS5 W 25 K
ST EIOCRD]. AR, 1958, 29(2): 119-
134.

[2] Niyomiya K, Murakami T. The early summer rainy sea-
son(Baiu) over Japan[M]//Monsoon Meteorology, Ox-
ford: Oxford University Press, 1987: 93-121.

[3] Yoshizaki M. Recent activities of field observations on

mesoscale convective systems(MCSs) over East China
Sea and Kyushu in the baiu season and over the Japan
Sea in winter[C]//International Conference on Mesoscale
Convective Systems and Heavy Rainfall/Snowfall in East
Asia, Tokyo: University of Tokyo Press, 2002: 80-85.

[4] Kato K. Airmass transformation over the semiarid region
around North China and abrupt change in the structure of
the Baiu front in early summer[J]. Journal of the Meteo-
rological Society of Japan, 1987, 65(5): 737-750.

(5] EAEE, o AR R M BT B2 AR AE[C//
RVL I Y SCAE, VLT M R M A R 4,
Jemt: KRR RRAE, 1982: 176-181.

[6] T —iL.. 1991 AEYTHE RS MR R BT HFFE M. b
G, 1993: 5-24.

[7] BT, FERAE, T30, 1999 47 6 A T rf R ieAf i 22
FIPRFAFAE AT [T]. 5 R4, 2007, 26(3): 563-571.

[8] 724, WA B . WU RY RIS SRR e S S B R Y
KR[I]. KERHE, 2013, 41(2): 314-319.

(91 VF/INE, P0G . A M2 V- T A A T ISP 0
TR A B 12T (7], RG24k, 2003, 61(6):
655-660.

[10] ¥ {H %, Feit, FEHH I8 . 96 - 87 48 K Z& W Al b KU
RGR EAERI AR BB []]. TG4, 2001,
59(3): 294-307.

[11] EAEHE, ZE0EH . 1998 4F — U Y 4 2 I A RUBE X
A GE B 532 W7 2 AT (0], AR 22 4, 2002, 60(2):
146-155.

[12] Phate, BCREUME . — R 5 UL IR AR T 2R T i R 12
SR EARIFFT[I]. KRR, 2000, 24(3): 381-392.

[13] FMik, BX-F-. I WRF 5 MM5 A5£48] 1998 4F = 2 i i
PRI HLAIHTLI]. SR, 2003, 61(6): 692-701.

[14] BEELEE, T A5, MRild, 55 . WRF #2005 4R 7E
BIPE R HT 5 34T 1]. BRPE4E, 2006(1): 22-26.

[15] Phel e, 5k/NES, SRIRBE, 25 . 2002 4F [ 2 [T i 46
9] — AR VA | e A R Jre v v RUBE X ik 2R Ge A
T[], REFFE, 2004, 28(5): 675-691.

[16] XK, {5l B . 2003 4F AT TR — v o RUBE B 5 i
FE (12 K 23 BT R RS LA 92 (7). A5 %3k, 2006,
64(6): 734-742.

(TERF K F)



