540 % 49 M A % Vol. 40 No. 9
201449 H METEOROLOGICAL MONTHLY September 2014

4L PR B IR AR 2014, 10 T B K KRB PR R R (R T e 2012 4E 90 B 57 2 R IR 23 A A4 40(9) 1 1114-1122.

L7 #] B B 7K K R IR G =2 Wi B F A
012 FHERESHHRESF

& #' B—K" F F WAW
1T FHAEBEH KT, MM 110016
2 KA EF L 110016

'’ ZE: FIHLLTH 50 45 19612012 4E F 2% H MK %R S NCEP/NCAR 38 H 43 BT GERE %30 90 B I K 53 19 R R
B PR AR HEAT T2 W40 0T . AR BLFERE B 51 2012 A0 T B K 5 E i 2 0 KRB SR AT TOF9E. AFsE R R
b DX %o 3 U2 AR ] 8 B R BRI AR G0 LG A O T B K S B F R . 2012 RIL TR E B 4 R EE K
X L B R i B IE A AR ] 5200 hPa 5 45 S 7E R 6 LAY 128 B8 2 4 X B4 5500 hPa 130 9 v 265 1l X 37 1 4 o o 4%
AR b H X b2 R X, o g B 3 3 5 B £ B 5850 hPa KU UK 2 /K IS 4 I R X 2s ¥ h <ie Ui &
WI4E 200 hPa f5 45 2000 H B4 324, R BT 7 XU 2200 98 B (R 5% 5 500 hPa SIE W v 25 3t X 32 9 — R ol AR AL X 1 25 2 4
DXy %k A7 A% 8 JBE £ BE P 5850 hPa U 7E ZR b X b2 /BN SBEA AT . X FI R X b2 3¢ 72 MRS & 32 — 4
ISR ME R G0 &2 IR B35 F W - AR J0 8 T ik — TR & B9 ¥ M TR IE R G0 2 2012 4R 30 T 90 B MK 5 I 22 19 2 2 i)
[ES R

KB : 7. WEKK. KREFR. KR

HE S LS. Pi6 NXHERIRERD: A doi: 10.7519/j. issn. 1000-0526. 2014. 09. 009

Large-Scale Circulation Factors of Early Summer Precipitation in

Liaoning Province and Causes Analysis of Heavy Precipitation in 2012
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Abstract: Based on the daily rainfall data of 50 observational stations in Liaoning Province during 1961 —
2012, and NCEP/NCAR daily reanalysis data, the large-scale circulation characteristics of Liaoning rainfall
and the causes of heavy precipitation during early summer in 2012 were analyzed. The results show that
the cooperation of large-scale circulation system in different heights of troposphere in East Asia is the main
cause for precipitation anomaly in Liaoning in early summer. The circulation features of the four main pre-
cipitation processes in Liaoning in early summer are almost the same. Upper-level jet stream shows the
phenomenon of branch at 200 hPa over the west of Northeast. Two ridges and two troughs control Asia
mid-latitude regions at 500 hPa, and one trough controls the Northeast, corresponding to negative geopo-
tential height anomaly. 850 hPa wind field and the 1000—300 hPa moisture field show the cyclonic circula-
tion feature over the Northeast. In rainy years, upper-level jet stream presents the phenomenon of branch

at 200 hPa, and the strength of subtropical westerly jet is stronger than normal years. Two ridges and one
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trough control Asian mid-latitude regions at 500 hPa, and the Northeast is controlled by trough, corre-

sponding to negative geopotential height anomaly. 850 hPa wind field has the cyclonic circulation feature

over the Northeast, which indicates that a deep low-pressure system controls the Northeast, from low to

high levels in troposphere. Circulation features of every layer show that the deep Northeast cold vortex is

the leading impact factor of anomalous rainfall over Liaoning Province in early summer in 2012.

Key words: Liaoning, early summer anomalous rainfall, large-scale circulation, Northeast cold vortex
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Fig. 1 The first EOF mode’s time coefficient and
its 11 point Gaussian filtering curve (smooth curve)
of 52 y mean 50 stations in Liaoning

from 1 May to 31 August
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