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Abstract: Two rainfall belts were observed over eastern China during the summer of 2016, with the south-
ern one in the Yangtze River Valley (YRV) and the northern one over North China. In June and July, pre-
cipitation occurred mainly in the YRV. In August, however, precipitation was below normal in most part
of eastern China, except for more precipitation over South China. The more intensified and more west-
ward-extending west Pacific subtropical high (WPSH) was one of the most important circulation factors
for the southern rainfall belt over the YRV in June and July. The mean position of the high ridge was near
normal. However, the high ridge retreated southward sometimes, causing more precipitation over the
YRV during that time. The associated anomalous low-level Philippine Sea anticyclone resulted in anoma-
lous convergence of moisture flux over the middle and lower reaches of the YRV. Moreover, the persistent
warming in the entire basin of the tropical Indian Ocean during the decaying year of extremely strong El
Nifno event acted as the important external-forcing factor for the above tropical and subtropical circulation
anomalies. In August, however, the WPSH fractured. Anomalous low-level cyclonic circulation controlled
the northwestern Pacific, which caused anomalous divergence of moisture flux over most part of eastern

China., Therefore, high temperature and little precipitation occurred in the middle and lower reaches of the
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YRV. Further analysis indicated that the unusually active Madden-Julian Oscillation (MJO) in August was

the important cause for the significant turning of the tropical and subtropical circulations. MJO transmitted

eastward to the western Pacific and stayed there for 25 days, which is seldom seen in history.

Key words: summer precipitation, west Pacific subtropical high (WPSH), super El Nifio, Indian Ocean

basin-wide warming, Madden-Julian Oscillation (MJO)
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Fig.1 Time series of the summer (June— July— August
mean) precipitation averaged in China from 1951 to
2016 (a, unit: mm), and distribution of precipitation
anomaly percentage (b, unit; %) and extreme daily

precipitation events (¢) in China in the summer of 2016

H AT HR K AL #% 22 3 1 AL J5 31X ik 3 W] 3 [
AR X B 2 K AT 35 1 21 N R A R AE
67 H P53 [ AR B 11 23 R0 A BT Dt A L
49 115 0 B AR AH BL CIE 220 5 T 8 T & A W
I BRAE B KB K KAl 22 B o 2 A8 DR 78 b DX 174 e 7K T
B 8 A /b (I 2b) o 25 R 3 K S i Xof 7 f9) BF Ji
TSI AL R TR 23 B 6—7 A3 8 H R
JK S R A ASCTRT 2 Y RSP 3 A

g

Bl 2 2016 4 6—7 H ¥ @ H 8 H (b
4 ] R 7K B P 1 43 % 4 A (R < V0D
Fig. 2 Distribution of precipitation anomaly
percentage in China for June and July mean

(a) and August (b) in 2016, respectively (unit: %)
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Fig. 3 Averaged atmospheric circulation anomalies
in June— July 2016

(a) 500 hPa geopotential height (contours) and

anomalies (shading) (Red contours stand for the
climatological 5880 and 5860 gpm contours, unit; gpm) ;

(b) 850 hPa wind anomalies (unit; m s ');
(¢) anomalous moisture flux integrated from 1000 hPa
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