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Abstract: Based on the conventional observations, AWS, NCEP/NCAR (1°X1°, by 6 h) reanalysis and
FY-2C satellite data, this paper investigated the dynamic and thermal field structure characteristics
throughout the three interaction stages between westerly trough and subtropical high (SH) in the rain-
storm which occurred in Shandong from 15 to 18 August 2007. The results indicated that there are three
stages sequentially throughout the whole process. Firstly, SH advanced westward accompanied with the
shear line shifting westward at a snail’s pace; secondly, the transversal trough moved southward with the
SH weakening; thirdly, the trough transformed from transversal into upright with SH southward retrea-
ting. The three stages share some features in common: There was a shear line and a §,. frontal zone in the

mid and low levels, and a low level jet (LLJ) at 700 hPa. Besides, the convective cloud cluster had the
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feature of back-propagating, causing the rainstorm to merge several times in its life. The difference of the
three stages lies in that: (1) In the first stage, the slope of 4.. frontal zone was gentle and north tilted with
shear line and frontal zone backward tilted, so it was typical warm front precipitation. With the saturation
region extending broad and upward to 300 hPa, the rainstorm area got extensive and uniform distributed,
wavering around the water vapor convergence center in the junction of §, frontal zone and the warm ridge
at 850 hPa. So, the low cyclonic convergence, shear line convergence and frontal uplift are the dynamic
mechanism of the rainstorm, while the LLL] is the enhancement mechanism. (2) In the second stage, the
0. frontal zone was sharp-sloped and intersected-gradient by leaning northward and southward in turn with
height, and the cold-dry air invaded into the warm ridge from the low and mid layers respectively, thus
creating typical severe convection precipitation and furious upward movement. Also, with the saturation
region extending upward to 200 hPa and getting narrow, the distribution of the rainstorm area became non-
uniform, the intensity was high and range got small, located around the 0, warm ridge vertical axis.
Hence, the main dynamic mechanism of the Xintai strong convection precipitation is frontal uplift, and the
enhancement mechanism is the invasion of cold-dry air in the middle troposphere. (3) In the third stage.
the 0. frontal zone was sharp-sloped and south tilted, having a forerake characteristics, which resulted in
the typical upper trough precipitation. With the saturation region extending narrow and upward to
500 hPa, the rainstorm area became long, narrow, dispersive and in a low intensity, located at the 850 hPa
shear line which also was an position near the frontal zone in the 0, warm tongue. Thus, dynamic mecha-
nism of the rainstorm is the shear line convergence, and the enhancement mechanism is the invasion of dry
air in the middle troposphere.

Key words: subtropical high, structure characteristics, dynamic mechanism, back propagation, saturation
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Infrared image of FY-2C satellite and 1 h variation for pressure of
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Table 2 Structure characteristics at 1000 hPa in the weakening process of subtropical high

= 425 |-
ﬁ‘éjﬁﬁ“ 0. K 1X Dk KAEAK  BRWK 9B
. NI A, (T 2
AR B e R AR ~ Yl ¢k N s b o T
e g R o D LA Mo S .

KPR A X PG

AT B 2238 B Ik AR ) o T AT DL R L 17
H 09:03, 87 Zeul b2 A0 U & X, L E 7 3
223K 19 m s ZJE bl B K B 1) AR L 5 1) #
Bl AW H A B 0 A U R A X B B o A
HFRERAETE 0. 5° (A 24 F 900 hPa) #il 1. 5° (4124 F
700 hPa) A ¥4 £, It H— E R g 3 1332,
ZIEBEER . AR /N RO A X A R A
58 K K 14 3l 1 #6 THBIL

EE A R i T TI = = iy N O S €517l T

A SR b [N AL D5 v 25 AR e P AE 1L AR R
FHIE L 0. B DXAP BE 3T R AIRZ /N RO Ul 04 & Fne
T 46 T 32 2y fih 52 3 2% S5 3t % 3l 1 2 e /K 1) 32 2 5l
TIHLH s XERZ PR TR AR R RE TR
R OB A SRR K B9 g aR BL R, B WX AL T
1000 hPa V)AL - 5 i AU X — M 0. W 5 T A o %
TJZEHZ 2w N R X R AR BRI =S 1A
AR R R AL BT s Bl 5 R A 5
W K s IR i 25 U3 0 s » 3 T 1) 1 1B, BT as



&2

MR AF - T KU 5 I e A LA T 14 2 T 0 A 3l 28 0 3 5 M A 0 159

106 110 114 118 122 126°E

11 12 13 14 15 16 17

1608 1620 1708 1720 1808
EF i/ F

70 80 90 95

B 5 2007 48 A 17 H 14 i} 1000 hPa 0, (B3 34067 KO M LB (B X 807 .g» kg D
A () JTZEv 16 H 08 BT % 18 H 08 Bt 6. (PASZZ) . [ FFi i (L,
B .10 hPa s s~ 1) HIXHEE (HE X B0« Y0 B i) 350 1 1 (b)

(s BRI ZS KT 1]

— RS @FFE )
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Table 3 The structure characteristics on 850 hPa in the retreating southward stage of subtropical high
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Table 4 Vertical characteristics on heavy rain area in the advancing westward process of subtropical high
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Table 5 Vertical characteristics of heavy rain area in the weakening process of subtropical high
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Table 6 Vertical characteristics on heavy rain area in the retreating southward process of subtropical high
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