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Analysis of Climate Anomaly and Causation in Summer 2011
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National Climate Centre, Beijing 100081

Abstract: Climate characters were analyzed over China in summer 2011. It was found that, the mean tem-
perature was higher than and the precipitation was less than normal in China. High temperature extremes
were observed in extensive regions including western Northwest China, southern North China, the
Yangtze and Huaihe River Valley, areas to the south of the Yangtze River, eastern Southwest China, and
so on during some periods. Severe persistent droughts occurred in the eastern part of Southwest China,
but significantly more rainfalls than normal occurred in the Lower Reaches of the Yangtze River. Possible
causes for droughts in eastern Southwest China and more precipitation in the Lower Reaches of the
Yangtze River were discussed further. Results showed that continuous anomalous high pressure over
Southwest China, weak water vapor transports from the Bay of Bengal and the further east location of the
western Pacific subtropical high directly caused the Southwest China drought. And the central type La Ni-
na event developing from autumn 2011 may be an important external forcing impacting the drought in
Southwest China. The negative phase of AO maintained during summer 2011, and then the polar vortex
was weaker than normal, which was advantageous for southward shift of cold airs to affect China. At the
same time, the anomalous anti-cyclone circulation responding to the negative SSTA in the mid-latitude

West Pacific intensified the western Pacific subtropical high. And then the northward water vapor trans-
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port was stronger than normal. Cold airs met with the moist and warm water vapor and then caused abun-

dant rainfalls in the Lower Reaches of the Yangtze River.

Key words: climate anomaly, drought in Southwest China, abundant rainfalls in the Lower Reaches of the

Yangtze River, causation
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Fig.1 Time series of summer mean

temperature averaged over China during
1951 to 2011 (a) and the distribution of
temperature anomalies of China in

summer 2011 (b, unit: C)
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Fig. 2 Time series of summer mean rainfall
amounts (unit;: mm) averaged over China
during 1951 to 2011 (a) and the distribution
of precipitation percentage anomalies (unit; %)

of China in summer 2011 (b)
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Fig.3 Time series of drought county
proportion in SWC (South West China)
during January 1 to September 10, 2011
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Fig. 4 Time series of summer precipitation
during 1951 to 2011 (a) and daily
precipitation anomalies during June 1 to
August 31, 2011 (b) averaged over
Jiangsu, Anhui, Shanghai and Zhejiang
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Fig. 7 Time series of daily geopotential
height anomalies (unit: gpm) on 500 hPa
level averaged over Southwest China
(22.5°—32.5°N,100°—110°E)
during January — September, 2011
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