)

5

A % Vol. 43 No. 1

134 % 1
7 METEOROLOGICAL MONTHLY January 2017

1

o
d:l%

01

AT KCHE S A R, 2017, 380 10 4 B AN [ B B I K B RS AE LT ] R4 43(1) < 77-83.

HIEEEAEMEEME AR ERKSMIAFE

BB fERE HRHK

RN KA EF O, RN 430074

ROE: A 19612014 4EWIILAE 68 3% H I /K W8 kh R 55 [ [ 52 3 P FIK 048 BILJ) 3R VE kL, 3T E A0 0T 7 1 b 48 B Z2 4fg
T S0 R 5 SO A9 9 o K 20 A BEAR AR AE R AR R B M 5 5 AR 4R AL . A5 SRR (D WIdb A B F MoK TIF 46 B 51
PSSR R A o (20 AR T 1% B 40 A TR TR A5 3 K S OB 2 SBE SR . (30 AT T 300 0 e I 0 AU 0 3 Ik 7K 541 O A 4 )
WG HA G BE WS MEI X002 278 W0 5 8 wE b i 810 43 A0, 1K J2 52 58 2R o B iR 3 /<0 30k A0 1 # 5 TR
S0 VY A S RS2 W0 KR SR AT AR AR AE BT N W 78 T8 BT I8 A RUBE SOE 3R 40 5 1% B L % 3 2 o J2 O IO 38 371
Oy A ARJZ R B RGBS 32 T A2 A R R AR LK VR % RS2, H AR DAV b DX AT — SR AORE L T 00 A e b R
S AIRAE 30°N MHE A4 HE . () FESR B K 1R KA RS % it J2 402 10 1000 IF I8 B A% 46 FR A0 A 50 K 2= 5=, 76 Mg 7 ) 3¢
IR A B AR % A% 4 T S BT L I Dy [ VG 1) R ) AR

SRR URD « A I 0 A B R R K R R T 39 B A A

hESES: P61 M IRERE: A DOI: 10.7519/j. issn. 1000-0526. 2017. 01. 008

Characteristics of Heavy Rain Events over Hubei Province
at Different Stages of Summer and Corresponding

Low-Frequency Atmospheric Features

XIAO Ying REN Yongjian DU Liangmin
Wuhan Regional Climate Center, Wuhan 430074

Abstract; By using the daily precipitation data of 68 stations in Hubei and NCEP/NCAR circulation reanal-
ysis data, the characteristics of the heavy rain events and low-frequency atmospheric features between the
Meiyu and midsummer periods are studied. The results indicate that the quasi-biweekly oscillation of pre-
cipitation exists obviously in summer over Hubei. Compared with the rains in the midsummer period, low-
frequency heavy rain events in the Meiyu period are seen more often with stronger intensities. There are
significant differences of low-frequency heavy rain events between the Meiyu and midsummer period. Dur-
ing Meiyu period, circulations show the distribution of north-south wave trains above the East Asia Lit-
toral in the mid-level troposphere. The combined impact of strong Somali cross-equatorial flow and south-
west air current around subtropical high contribute to the abudant water vapor. The saddle-type field of
circulations in East Asia and transformed flow field are beneficial to the formation of mesoscale cyclonic
systems. In the midsummer period, however, circulations distribute in the pattern of Eurasian wave trains
in middle troposphere. In lower troposphere, water vapor comes from subtropical peripheral with the weak
Somali cross-equatorial flow. The north air streams from the west of the cyclone to the west of Japan Sea

and the south warm-wet air streams from the periphery of subtropical high get intersected and maintained
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over 30°N. Before and after the heavy rain events, there are obvious differences of the low-frequency posi-

tive vorticity propagation in low troposphere. The low-frequency positive vorticity during the Meiyu period

shows the characteristics of standing wave while in the midsummer, it propagates westward, southward

and northward obviously.

Key words: Meiyu and midsummer period, low-frequency heavy rain, low-frequency circulation, propaga-

tion of vorticity
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Fig. 1 Power spectral analysis
of flood season rainfall

over Hubei Province during 1961 —2014

(Dashed line represents test of red noise)
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during 1961 —2014
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Table 1 Characteristic statistics of low-frequency heavy rainfall events over Hubei Province in the summer of 1961 —2014
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Fig. 3 Distribution of original precipitation intensity (unit; mm * d™') corresponding

to low-frequency heavy rainfall events over Hubei Province
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Fig.4 The composition charts of atmospheric low-frequency oscillation for the low-frequency

heavy rainfall events during the Meiyu period over Hubei Province

(a) geopotential height fields at 500 hPa (unit: dagpm), (b) flow field at 850 hPa

(C is low-frequency cyclonic region, A is low-frequency anticyclonic region, shaded area is Tibetan Plateau)
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Fig. 5 Same as Fig. 4, but for the composition charts during the midsummer periods
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Fig. 6 The cross section of the 850 hPa low-frequency relative vorticity for the low-frequency

heavy rainfall events over Hubei Province during the Meiyu period

(a) Phase-longitudinal cross section along 30°—32. 5°N,

(b) Phase-latitudinal cross section along 110°—115°E

PR E
— 0 W B L o a O

a0

90 100 110 120 130 140 150°E

50°N

45
40
35
30
25
20

15

10

1 2 3 4 6 7 8 9

5
PrAH P

K7 A6 fH D e B A

Fig. 7 Same as Fig. 6, but for the cross section during midsummer period
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