9537 % 3 A % Vol. 37 No. 3
20114 3 H METEOROLOGICAL MONTHLY March, 2011

fTRESE LIS AR R AL 55 W I RUBR R AE K 2009 4F 9 7 26 H Rt 5% s A b A9/ LT ). 4. 2011,37(3) 1 291-297.

R XN R iE 2009 £ 9 H 26 H
Rt R WAL EPRIER

ITEE MAP FHe' x—#= Ip—u
1 XRETALZE. KiE 300074
2 REWAEZBFHA, K& 300074
SWEBEIRASE, B 210044
4 ERAE, §x 210093

ROE . FHH MR AVOR TN AT A B0 VR TR RS R L B TUAL 5 R A 0 A A VR X 2009 4R
9 H 26 Y BUAE K HEH XA JR 3 2 R AR AT KA B A i W A AP RO A0 . SRR AR BRI R AR B
MR ZR S8t 500 hPa iy 251l i RUBE 28 G0 et phy T i XU O T2 B F t 1h vh ROBE 8 A 4 WK R e Tl LA B 1 A ) AN TR
AT BAF W RE I A8 A A BB ) 21— RE SR R K IR B 2 SR B 2R XORE S VA K YR R T R AR K A Y
BRI . KA MR 5 %0 U 15 1 XU ) R 458 fik 4 7 A 5 RE it A9 R I 51 R 25 — 9 B A SR g /K o 320 3R )2 7R XL 2 U P 8
58 JUT 7 A I 4R TR B A5 B BEA K . P RUBE YD A8 A a4 I IR AR A B T B Sk IR iR A A SURR 5 R A L
Ao B K 1 I ANS I 2 P  HP ROBE VAR 40K S8 IS A RS 2l , 7 AR T B S Y 50 00 . 5 B T I 3 T o A LR R R R R TR
T AL FE ST S Il DR O 0T AR U T A AR

KB B, A, PSR AL WK . 5RO

The Role of Sea-I.and Breeze Circulation in LLocal Convective

Torrential Rain Happening in Tianjin on 26 September 2009

HE Qunying' XIE Yiyang® DONG Gaohong' LIU Yiwei’ SUN Yixin'
1 Tianjin Meteorological Observatory, Tianjin 300074
2 Tianjin Research Institute of Meteorological Science, Tianjin 300074
3 Nanjing University of Information Science and Technology, Nanjing 210044

4 Nanjing University, Nanjing 210093

Abstract: A local torrential rain process occurring in Tianjin on September 26, 2009 is diagnosed and a me-
soscale analysis of it is performed, based on the conventional and surface densified automatic station obser-
vations, data of mesoscale model of TMMB, satellite cloud pictures and Doppler radar data etc. The re-
sults show that the heavy rain occurs when the large-scale circulation pattern is adjusted from meridional to
zonal. The trough of 500 hPa is the major synoptic scale system in this event, while the main mesoscale
systems are surface mesoscale convergence line, humidity frontal zone and sea breeze front visible in
Doppler radar imagery., which are driven by sea-land breeze circulation. And a fully developed thermal in-
stability before the occurrence of the torrential rainfall has being established, the synoptic scale environ-

ment has considerable energy storage, favorable dynamic condition and moisture convergence from the Bay
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of Bengal at 700 hPa and the sea to the east of Tianjin at 850 hPa. The collision of synoptic system driven

cumulus convection and sea breeze front triggers the release of instable energy, resulting in the heavy pre-

cipitation of the first period. The strong easterlies in the boundary layer indicate the essential role of sea-

land breeze circulation in this torrential rain event.

Key words: torrential rain, sea breeze front, mesoscale convergence line, humidity frontal zone, train effect
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CAPE (c¢) and lifting index (LI) (d) in Dagang, Tianjin at 08:00 BT 26 September 2009
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Red line is mesoscale convergence line of surface in Fig. 5b
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