9537 % 45 8 A, % Vol. 37 No. 8
20114 8 H METEOROLOGICAL MONTHLY August, 2011

B M DI A AT LS 2009 ARG 5 YR AR BT RS EE AL . U4 . 2011,37(8) :956-967.

2009 FIE S REVERWI LS

WERM WAL F % FLE A
1 WEAEALE,.KE 030006
2\ E AL R .KE 030002
3WWAEEAALBEMEF . KE 030002
4 WA ALTHBRWHEDNE, KFE 030032
WA AR REI F L, KJE 030032

ol

RO R AR GO VR EE X 2009 4F VRIS 1L PG B2 P9t BAY 5 R R B A X I R K A e R AT O R I
B WEEZE TR HIE .GPS/MET B0 LUK AT R ELE G 20 M. R85 YU L S f v 2009 48 7 4 7—8 H Ay #
TR A R R R Y PR K W R RO L R T R SR Y — UG TE BT R R P R R R H R R AR B W H AR AR K R
JE IR RAAL 33 5 AL 4 YT X B T 2% T A R ) e R X ) 5 0 O P BT A M 8 T L 7 2 R AR T 12 /v 500 hPa R DITR
FRELAT 0. Bl o5 B2 B 38 R 1009/ 500 hPa DA _EFARELAT 0, Bl oy J8E BA 38 im0 10T 3% 00 B9 5 AL SR8 T 2 T UL ELAT O I v B 0 3 e i
TMAYRAAE o 5 YT AR 500 hPa @ i 2 2 5 [l £ . 700 hPa 947 P4 19 20 0 Bl TR 5 LA B O Bt /0 ooy T AR A o 2 T o X B9 0o 730 HE
IR A B A R B X B A X R CAO B 0.5 AR BERVE BN . 20 Hr &5 R R B /D o i 0 6 1A () S 380 T S F) XU 9 4
FOAS [ 3 1) A AU 28 2257 A o 200 Sk 1) I (R 1) 405 38 S ] 3 80 T A U0 2 2k T Ak 9 46 B2 22 S o 50 ) T 1) 9 X5 IR A 1Y 5
JRE A [ 1 A P K ik A B Y 28 e 5 v IR S AR TR T A 5 2 5% T 90 DX R ok % A T 4 P A 5 3 9 T O AR v R L LK
O R A B RCD)AE SR 24 /NIRRT B8 T A A 5 RO T 5 K YRR IXGE 5 PR R U0 AE 2R T AR — B TR K
T U6 BT A5 1 8 T A R B 58 X O 2% TR e K P X RS R 8) A 5 22 1 8 T o EL X O 50 27K R X T R ] G
REER : B, BR. FRECE . X H AT

Comparative Analysis of Five Transverse Shear Rainstorms
During the Year 2009 in Shanxi

MIAO Aimei' JIA Lidong® LI Miao® JIN Lijun®* FAN Guanghai’
1 Shanxi Meteorological Observatory, Taiyuan 030006
2 Shanxi Meteorological Service, Taiyuan 030002
3 Shanxi Meteorological Scientific and Technological Service Centre, Taiyuan 030002
4 Shanxi Artificial Rainfall and Hail Resistance Office, Taiyuan 030032

5 Shanxi Meteorological Training Centre, Taiyuan 030032

Abstract: With conventional and unconventional meteorological observational data, aiming at the 5 trans-
verse shear regional rainstorm weather processes appearing in the flood season during 2009 in Shanxi area,
the authors configured the flow pattern, diagnosed the physical variables, and comprehensively analyzed
the satellite, radar, and the GPS/MET data and the predictability, and discovered that within the 5 trans-
verse shear rainstorm processes, the rainstorm process appearing during July 7—8, 2009, was the one that

the range was the widest, the precipitation strength was the strongest, and the system configuration was
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the most complete; in the continuous rainy process, whether rainstorm days or non-storm days, all have
the following features that humidity was high and thick, and this was the biggest difference from the other
4 non-continuous rainy rainstorm processes; the convective or mixed rainstorm, has characteristics that it
would decrease with the increasing height under 500 hPa, and would increase with the increasing height
above 500 hPa 12 h ahead of the rainstorm setting in. Moreover the stable rainstorm has characteristics
that it would increase with the increasing height. The 500 hPa horse latitude highs were all zonal types in
the 5 rainstorm processes, and the 700 hPa horse latitude highs all had the southwest axis of jet stream be-
ing combined and the continental small high being accompanied, the rainstorm falling areas were all located
at the area between the big value zone of the air column total vapor gradient and its southern (eastern),
within 0. 5°E (N). The analysis result shows that; the location difference of the small high led to the con-
vergence of the different wind direction and the generation of transverse shear line in different trend, the
latitude difference of the jet stream head stretching toward north led to the latitude difference of transverse
shear line location, which would directly influence the falling areas of rainstorms; the strength difference
of low vortex made the evident difference of precipitation; the more complete the high-low air system con-
figuration is, the stronger will be the predictability of rainstorm falling area and magnitude; during the continu-
ous rainy processes, the vertical speed, moisture flux divergence, and vertical wind shear are the sensitive factors
in judging whether rainstorm will approach or not 24 h in advance. The vapor front area trend is almost consistent
with the mid-low layer shear line; before the rain approaches, the stable rainstorm process has more initial lead
time in relation to the formation of the vapor front area than the severe convective rainstorm process, moreover,
the stronger the convection is, the later the vapor front area forms.

Key words: transverse shear, rainstorm, flow pattern configuration, comparative analysis
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Table 1 Overview of transverse shear rainstorms in flood season during 2009 in Shanxi
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Fig. 1

rainstorms in shanxi during July— September 2009

The hourly precipitation in the center of

(a) Xiaodian District of Taiyuan,
20:00 BT 7—20:00 BT 8 July 2009;

(b) Shilou, 20:00 BT 16—20:00 BT 17 July 2009;
(¢) Pingding, 08:00 BT 21—08.:00 BT 22 August 2009;
(d) Fenyang,08.00 BT 25—08:00 BT 26 August 2009;
(e) Linxian, 08:00 BT 6 —08:00 BT 7 September 2009
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Fig. 2 The flow pattern configurations and rainstorm falling

areas of transverse shear rainstorms during 2009 in Shanxi
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