5 32 % 55 110 X R OB 2 Vol. 32 No. 1
2008 4E 1 H Chinese Journal of Atmospheric Sciences Jan, 2008

2005 £ 6 AT Z— X EMAEER
FREMAEZEVEEAR

TN Zu N BEg s
1T il kR2ERERER. TN 510275
2 W ERY R G . BT RE L
3TARBAMG L, T 510080

W E 200546 H 20~21 H, —/NIGshAeE AT me X a1 Az o s i H R BE ST &2 48 (Mesoscale Convective Sys-
tem, fFiFR MCS) Z4 ARHIX 7 Sk — IR KB B MR AT R . RAAIT R LR 1 7 PE AR Ak A
SUMAZHT T WKV AR A MCS W) 46 (9 % e i G VR . VEE R MMIS X D s A 40 s 5 )tk MCS
AHIE 2R 1 R AAREF S b ROE R ERT 3470 » RIS & 2 R s = L 28 2R 0 A 17 A B MCS 1Y B P RUBE &R
SR EE R R AE RRIE , 5 RFW. (D 78 MCS By &R Imssat B, JLp i 8 b REEXT O & T I i TR
B, fRREE B RUEXR L IR TR, 5 AR R 0 IE R G B R R 0 R R 1) AR R R e ik
300 hPa BRI T 98 LA A5t s 72BN BL, W ARG S ) b XTI J2 b 3R i 30 B 3 2 IE AR R] . T84y
50 km, HS5XFRAFE T PATHHR AT . (2) MCS i1 10U R 3 2 Btk B i v ROBEPR 3l B p il & PR R
UG B R R S5 A AR A R R 2 B T X . () B B MCS 11 B H RUE SRR
fEEZAHE 58X I X R — S T B BRI R B LA, B L5 7 O 2 A — SO R
BERT OV s RERTHA RIEATE . P i SR 23 51 8 BLAE 900 hPa 1 300 hPa &y BRI JZARFE
DX A P RUEE ) BT A R UUR . S WA AR e O°C B S MR X2 T () #aAKMK RS
B W ERIK A (B Z9HITE 900 hPa (200 hPa),

KR AW BEBL MCS B RERS

TEHS 1006 - 9895 (2008) 01 -0184-13 hESEKE  P445 XHERFRIRED A

A Numerical Study of a Mesoscale Convective System Associated with the
Heavy Rain Event over Guangdong Province in June 2005
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Abstract The Mesoscale Convective System (MCS) that produced the heavy rainfall during 20 = 21 Jun 2005 in
Guangdong Province is examined. The observations reveal that the MCS initiated and developed in front of a cold
front. The convergence of vapor flux in the ahead of the jet stream core at 925 hPa level appears to be a crucial fac-
tor for its development. A 24-hour numerical simulation of the developing and mature as well as decline stages of the

MCS is performed using the fifth generation Penn State/NCAR mesoscale model (MMS5). The synoptic scale circu-
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lation evolutions and the mesoscale precipitation distributions associated with the MCS are reproduced successfully
by the model. Using the higher-resolution output of the model, the meso-B-scale structure and evolution of the MCS
at the mature stage are examined. The results show that; (1) with the development of the strong convective core,
the associated positive relative vorticity core in the lower troposphere extends to the mid-upper troposphere, so as to
form a deep and intense cyclonic air-column penetrating to the upper troposphere in the severe convective region of
mature MCS, In the meantime, bands of positive and negative vertical vorticity, paralleled to the convective zone,
are found in the middle troposphere. The maximum positive vorticity is near the severe convective zone, the negative
vorticity near the rear of the convective zone and submaximum positive vorticity farther back. (2) On the surface
map, the MCS is composed of a mesolow and a mesohigh which are located in the front of severe convective zone and
behind the zone, respectively, i. e. , the severe convective zone occurred at the transition zone between the mesolow
and the mesohigh. (3) The mesoscale circulation characteristics viewed in the coordinate system moving with the
MCS include: a strong, nearly perpendicular convective scale updraft penetrates the troposphere of the severe con-
vective zone; a convective scale downdraft within the lower troposphere is behind severe convective zone; two major
branches of inflows which occurred respectively near 300 hPa and 900 hPa are ahead of the severe convective zone;
the mesoscale updraft and downdraft are divided near 0°C level in the stratiform precipitation region; the convergent

inflows in the lower troposphere appear at 900 hPa and the divergent outflows in the upper troposphere appear at

200 hPa.
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Fig. 1 (a) Objective analyses of vapor flux divergence (107 8g + s7! « hPa~! « em 2) at 925 hPa at 1800 UTC 20 Jun, thick arrow indi-

cates the low lever jet and the “LLLJ” stands for the jet core; (b) objective analyses of horizontal wind velocity(dashed line, units: m/s) and

stream line at 925 hPa at 0000 UTC 21 Jun
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Fig. 3 The time evolution of the averaged TBB in the central do-
main of MCS (4°X4° longitude/latitude)
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(the shaded areas show radar reflectivity™>35 dBZ)
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