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Abstract: The stage characteristics of precipitation over China in the autumn of 2017 is obvious, and the
significantly above-normal precipitation over northern China from September to October was mainly influ-
enced by the East Asia circulation pattern anomaly. The distribution of 500 hPa height anomaly field in
East Asia was “-+ — -+ from high to low latitude. The polar height field was higher than normal, the po-
lar vortex split and inclined to Northeast Asia, the area between Baikal LLake and Balkhash LLake was under
a significantly low trough, and the West Pacific subtropical high was stronger, stretching more westward
and northward than normal, which is favorable to the intensive autumn rainfall in West China. In addition,

anticyclonic circulation anomaly over Korean Peninsula was conducive to guiding the cold and wet airflow
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along the easterly path to the area between the Yellow River and the Yangtze River, and to converging
with the warm and wet airflow from the Bay of Bengal and the South China Sea. The water vapor flux con-
vergence resulted in precipitation anomalies in the Huanghuai and Jianghuai regions. Further diagnosis
shows that the tropical Middle East Pacific sea surface temperature turned cold in autumn, and the Walker
circulation in the tropical Pacific increased obviously, which is beneficial to the westward and northward
extension of the stronger West Pacific subtropical high. The positive phase of the tropical Indian Ocean di-
pole in September— October was favorable for the formation of anticyclonic circulation anomalies in the Bay
of Bengal, and also beneficial to the westward and northward extension of the West Pacific subtropical
high. Therefore, the influence of the external forcing signal of sea surface temperature and the circulation
anomaly in the middle and high latitudes over East Asia led to more precipitation over northern China.
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Fig.1 Time series of autumn mean temperature
over China during 1961 —2017 (a) and distribution

of temperature anomalies in autumn 2017 (b)
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Fig. 2 Time series of autumn rainfall over China

during 1961—2017 (a) and distribution

of precipitation anomaly percentage

in autumn 2017 (b)
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Fig. 3 West China autumn rain monitoring stations

(red dot: northern area, blue dot: southern area)
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Table 1 Indexes of autumn rainfall
in West China in 2017
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Fig. 4 The distribution of precipitation

anomaly percentage in China in September—
October (a) and November (b) 2017;
(c) time series of autumn rainfall over
Huanghuai and Jianghuai
regions during 1961 —2017
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Fig. 5 Averaged atmospheric circulation anomalies in September— October 2017

(a) 500 hPa and (b) 850 hPa geopotential height (contours) and anomalies (colored areas)

(Red contours stand for the climatological 5880 gpm contours) (unit: gpm); (c¢) 850 hPa

wind anomalies (unit; m + s '); (d) anomalies of moisture flux integrated from 100 hPa
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Fig. 8 Sea surface temperature index of equatorial middle—east Pacific in summer

(solid column) and autumn Chollow column) during 1982—2017
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Fig. 10

(a) Monthly TIOD index in 2017; (b) lag correlation between TIOD index of

September —October and monthly sea surface temperature index of equatorial

middle— east Pacific for the period 1982—2017

(Dashed lines of red and green indicate the areas have passed the significance test

at levels of 0. 05 and 0. 01, respectively)
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