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deviation for five consecutive days. In total there are 74 regional-persistent heavy precipitation events in the Yangtze
River basin, North China, and Northeast China in the summer (June to August). The main circulation pattern and moisture
transport corresponding to the regional-persistent heavy precipitation events in the Yangtze River basin and North China
are analyzed. The results show that the blocking high in the middle and high latitudes of Eurasia is the main circulation
pattern for the regional-persistent heavy precipitation. The blocking high in the 500-hPa geopotential height field
appeared in 86% of the heavy precipitation events. The main blocking patterns for heavy precipitation in the Yangtze
River basin are central-blocking (there is a ridge near the Baikal Lake) and double-blocking (there are ridges near the Ural
Mountains and the Okhotsk Sea at the same time). For heavy precipitation in North China, the main circulation pattern is
central-blocking. The moisture transport from the tropical ocean to the regions of heavy precipitation is vital. For the
Yangtze River basin, the moisture is largely from the Indian Ocean—Bay of Bangal-South China Sea. For North China, in
addition to the moisture transport from the Indian Ocean—-Bay of Bangal-South China Sea, moisture from the western
North Pacific is also important. There is an anticyclonic center in the region to the north of the Philippines, which is
favorable for abnormal moisture transport from the South China Sea to the Yangtze River basin. Corresponding to the
anticyclonic center, the western North Pacific subtropical high at the 500 hPa strengthens. For the heavy precipitation in
North China, the anticyclonic center favorable for abnormal moisture transport is located at the Bohai Sea—Korean
Peninsula, and more moisture is pulled from the South China Sea and the western North Pacific. The positive geopotential
height anomalies in the Bohai Sea—Korean Peninsula at 500 hPa are important for persistent heavy precipitation in North
China. One common feature for the heavy precipitation in the Yangtze River basin and North China is the deep upward
movement or divergence at upper levels and convergence at lower levels. There is no obvious difference in the moisture
transport between central-blocking and double-blocking circulation patterns for heavy precipitation over the Yangtze

River basin. However, the difference in upward movement determines the difference in precipitation location.
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Table 1 Numbers of regional-persistent heavy precipitation
events under different circulations and their percentages in
the total number for different regions
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Fig. 2 (a, b) The geopotential heights (contour, units: dagpm) and anomalies (shaded) at 500 hPa, and (c, d) precipitation anomalies under (a, c)

central-blocking and (b, d) double-blocking circulation patterns for the regional-persistent heavy precipitation in the Yangtze River basin
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Fig. 3 (a, b) Vertically integrated moisture transport, (c, d) latitude—height cross sections of moisture transport along 122.5°E, and (e, f) normalized anomalies

of vertically integrated moisture transport (the shaded area illustrates the abnormally convergent region) under central-blocking (left column) and

double-blocking (right column) circulation patterns for the regional-persistent heavy precipitation in the Yangtze River basin
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Fig. 4 (a, b) Normalized anomalies of zonal winds (colored) at 200 hPa (colored) (solid lines illustrate the jet stream, units: m/s), and (c, d) normalized

anomalies of winds at 850 hPa under (a, ¢) central-blocking and (b, d) double-blocking circulation patterns for the regional-persistent heavy precipitation in the

Yangtze River basin

WA EEGHR (K 8a), X 4FHEAE A IR Y
wﬁmwﬁoﬁﬁ%ﬁ%mﬁﬁ%%ﬁﬁm%ﬁﬁ
WYX, KA (K 8b). /K
VAL S i (0 K YU 16 A0 W - B P 0 i 1 |
B ALy, 5 B R ORI ) S K
FRURYE AT e ) A2 B M X it (] 8b) o X —
W E O AE AR N U A ERAN ) 3
fELE.

B AR X B s (B 9a), &R
XA T e 2 2 A O o R S AT 42 UL N 2R 95 v
I R Y I DY 2 [ DA 7o) ) S S
AT EﬁFSWhm,aﬁ@ﬂm%%ﬁﬁ
40°N DLk SHEEE B B AUty ARE R A
i) EHEE 2 23°N BT (Kl 9b) o XFNAE 500 hPa I,
B By B IE S R, TESRRHAY, O
BEL R R VG IR o S A 2R P S i B AR A, R
LT A0 588 dagpm. W2 Ui il —iA B2 1
AR v S R O A b ) R 5 B K 4
FFOEEEM . RIuh X T m 2. K25 S
IR EFiEshIx (B 10).

6 ZHiEFTTie

AEBRIEZRFBTERX, ASF] X 3805 F R el o b4
IKIIR R IR 38 SLRIRRAE . fEAT U I,
Hh i 4 R ARG AR /D B, AR A PR E B A7
18, g DXk R R B K R e RR R TR RS
S [, AR — 4% TRV E 22 PR Y X (R 7K
VRIMIE, Kok F G T R 6 2l K VA T s 34
BRI, Jf HHBOER SR K Ia R S &
RN, A O R A A K SR KV B
X; BN B s, RERS, ATamEm
T EH BTSN BT AL E e T Rk s
K23 6] 3 A o

Hh s i IR 2 T A 3 R PR [ B 2R DX A
F$ﬁwm%£ﬁﬂmm b 86%. Rz K

VLI ) = ZERH ZE AL B AU FIX B A, s 4k
ﬂE%IE@%ﬂﬁ¢@ﬂ KT 58 B 7K 7K
VORIE A B Pe—d N pys—ra e mxdTAedL,
R FIIE S, PGIR R ikt 2 — AN



2 TN I AR FE R K R AR IR R IR B R K L I T
No.2  WANG Xiaoling et al. Circulation Pattern and Moisture Transport for Summertime Persistent Heavy Precipitation ... 227

50°N Jy 0

40°N

30°N /-

20°N

120°E  130°E  140°E  150°E

10°N ¥
90
60°N

50°N

40°N

30°N

20°N

10°N
90°E  100°E  110°E

e |

120°E  130°E  140°E  150°E

200

300

400

p/hPa

500 0 )
600

700

800 L
0.4 0.2
900 04 0 0.2 04"

10°N 20°N 30°N 40°N 50°N

Bl 5 UL B SR B K BRI A (a) 200 hPa SR AR HE(L PR (R
L) KA N CRIARSEL, S47: m/s). (b) 850 hPa &
FRAEALEET- L (o) i 115°8 Ff) 2 L 2 bR A BE ST 2 J — i il T (A
KA AR BTV R UE S, BEARKR LR AR R IR A 10 32 A S
5D}
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Fig. 8 (a) Vertically integrated moisture transport, (b) latitude—height cross sections of moisture transport along 122.5°E, and (c) normalized anomalies of
vertically integrated moisture transport (the shaded area illustrates the abnormally convergent region) under central-blocking pattern for the regional-persistent

heavy precipitation in North China
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Fig. 9 (a) Standardized anomalies of zonal winds at 200 hPa (colored) (solid lines illustrate the jet stream, units: m/s), and (b) standardized anomalies of winds at 850

hPa under the central-blocking pattern for the regional-persistent heavy precipitation in North China (the heavy line in gray indicates the intertropical convergence zone)
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Fig. 10 Same as Fig. 5, but for the central-blocking pattern for the regional-persistent heavy precipitation in North China. The box in (b) indicates the major

precipitation region
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