234 W R H B OB W R Vol. 23, No. 1
2018 4F 1 A Climatic and Environmental Research Jan. 2018

WSO, WEPE, AN, 5. 2018, v [E AR AR B A R e K SR ORI AT (0] AR EERISERTSE, 23 (1): 47-58. Wu Wenbo, You Qinglong,
Wang Dai, et al. 2018. Characteristics of extreme precipitation and associated anomalous circulations over eastern China during boreal summer [J]. Climatic

and Environmental Research (in Chinese), 23 (1): 4758, doi:10.3878/j.issn.1006-9585.2017.16204.

FERBE FRinfEKEHERR[INRRETE T

RN > 1,2 ae e e | - 4 1

g KA E Fh
1 RIS TRER S G I 3R T H A S 5/ U S ST [ S S PRI SR 3 R K R PR IS S A DR BT by, Rt 210044
2 A E G, FEM 450003

# OE FERH 1961~2014 4EF E AR EHLX 438 AN &l (1932 H K ZORH NCEP/NCAR (R Hr %k, K
EuV\J%Bﬁ]ﬁﬁﬁfﬁﬁ?éxIﬂmﬁﬂ“ﬁ%&%‘&ﬂ:E@%iﬁ%l&ﬁ%ffﬁ, SRR SHKYTH X, AR K
AR AW 2 A, 850 hPa X3 Je 3 2 /K ¥ ik BE P-4 B R B AR W AR X 55, A6 AT 58 22 (R K B R il
HilX, 500 hPa FREE RO ZE R LR HE M Z , AR TSR T, 200 hPa RIVEI#G SffmeE, H 30°N
AR i G A o G R TR TP ARE S i 0 AN G 10 2 Bl I 35 b Al B /K AR 20 R AR BR 2R T R WAL b X A
Ui B KA A 22 4E 1T 5 850 hPa JR\3% S 38 2 IR /K VAU BE~ T 37 44 W AR B 2 VIR, 1T B 22 1R K Uik 2|
HebhlX, 500 hPa w8 RE~F37 H AN ERESE,  DUNZRMISE X ok SRS, Aedbb X R = vEAK, 200 hPa 4R 7 f
Horaiimdt, AT B E R X R B AR 2, e AR R PEIL AR R o X e 4 S B A i A /K 11
Bk, S5RANFE B SERARGER ML ZE UMK R,
KR MomBOKEHM M BEHEE

EHE  1006-9585 (2018) 01-0047-12 4K E P426.6 SCHRARIRAS A
doi:10.3878/j.issn.1006-9585.2017.16204

Characteristics of Extreme Precipitation and Associated Anomalous
Circulations over Eastern China during Boreal Summer

WU Wenbo"?, YOU Qinglongl, WANG Dai', and RUAN Neng1

1 Key Laboratory of Meteorological Disaster, Ministry of Education /Joint International Research Laboratory of Climate and Environment Change/
Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters; Nanjing University of Information Science and Technology,
Nanjing 210044

2 Henan Meteorological Observatory, Zhengzhou 450003

Abstract Anomalous circulations associated with various extreme precipitation events in summer are investigated from
the perspective of atmosphere dynamics using daily precipitation data collected at 438 stations from 1961 to 2014 in
castern China and the NCEP/NCAR reanalysis data. The results demonstrate that in the middle and lower reaches of the
Yangtze River, increases in the frequency of extreme precipitation always correspond to weaker than normal East Asian
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summer monsoon, which is reflected in abnormal 850-hPa wind field and water vapor flux that are favorable for more
water vapor transport to the middle and lower reaches of Yangtze River. At 500 hPa, a blocking high persists over the
Okhotsk Sea, which is conductive to the cold air moving southward. The East Asian subtropical westerly jet anomalously
moves southward at 200 hPa, while the westerly wind anomalies to the south of 30°N promotes divergence development,
and the wave activity fluxes are favorable for generating and maintaining wave perturbations in this region. In North
China, corresponding to increases in the frequency of extreme precipitation, anomalies of 850-hPa wind field and water
vapor flux indicate that the East Asian summer monsoon is stronger than normal, which strengths the water vapor
transport to North China. The positive anomaly is located over the Sea of Japan and the negative anomalies are located
over Mongolia, Baikal and their vicinity at 500 hPa. East Asian subtropical westerly jet abnormally shifts northward at
200 hPa, while the wave activity fluxes are also favorable for generating and maintaining wave perturbations in this
region. All the above results suggest that the occurrence of extreme summer precipitation in East China is closely

associated with atmospheric dynamics and energy transmission.
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Fig. 1 (a) Linear tendency rate of extreme precipitation frequency in East China during summer; the time series of normalized extreme precipitation frequency
in (b) North China and (¢) middle and lower reaches of the Yangtze River
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