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Characteristics and Possible Causes of the Climate Anomalies

over China in Summer 2024

LI Xiang ZHENG Zhihai

National Climate Centre, Beijing 100081

Abstract: In the summer of 2024, the overall climate of China was characterized by high temperature with
more rainfall. The national average summer temperature ranked the first highest since 1961. The high
temperature processes occurred earlier than normal, influenced more regions and had strong extremes. The
overall precipitation was generally above normal, with a distribution of more in eastern China and less in
western China. The precipitation was more than the normal by 50% to 100% in the southern part of
Northeast China, central Inner Mongolia, eastern part of North China, northern part of East China,
northern and southwestern parts of Central China, and eastern part of Northwest China. During this sum-
mer time, both the generated typhoons and the landfall typhoons were less than normal. The moderate in-
tensity El Nifio which began in May 2023 ended in May 2024 and transitioned to La Nina. At the same
time, since the winter of 2023/2024, sea surface temperatures in the tropical Indian Ocean and North At-
lantic have been at historical highs. The unusual distribution of tropical sea temperatures has been condu-
cive to strengthening the Western Pacific subtropical high, which transported abundant moisture from Pa-
cific Ocean and Indian Ocean to eastern China, resulting in widespread precipitation and frequent heavy
precipitation processes in the eastern monsoon region of China.

Key words: climate anomaly, seasonal variation, Western Pacific subtropical high, subtropical westerly jet
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Fig. 5 Average atmospheric circulation anomaly in summer 2024

(a) 100 hPa geopotential height (contour, unit: gpm) and its anomaly field (colored), (b) 500 hPa geopotential height

(contour, unit: gpm) and its anomaly field (colored), (¢) 850 hPa horizontal wind anomaly (wind vector, unit: m* s ') ,

(d) vertically integrated water vapor flux (vector, unit: kg * m~
corresponding divergence (colored, unit; 10 ° kg *+ m~
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(e) vertically integrated water vapor flux (vector, unit: kg * m ' « s*') and its corresponding divergence
(colored, unit; 10 ° kg * m % « s ') from 1000 hPa to 300 hPa from 10 June to 21 July 2004
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Fig. 7 Average atmospheric circulation anomaly from 22 July to 31 August 2024

(a) 100 hPa geopotential height (contour, unit: gpm) and its anomaly field (colored) ,

(b) 500 hPa geopotential height (contour, unit: gpm) and its anomaly field (colored) ,

(¢) vertically integrated water vapor flux (vector, unit; kg « m™
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corresponding divergence (colored, unit; 10 ° kg+m ? « s ') from 1000 hPa to 300 hPa
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Fig. 8 Average atmospheric circulation anomaly in August 2024

(a) 100 hPa geopotential height (contour, unit: gpm) and its anomaly field (colored) ,

(b) 500 hPa geopotential height (contour, unit; gpm) and its anomaly field (colored)
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