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Abstract: In the summer of 2023, the overall climate of China was characterized by high temperature with
less rainfall, and the regional and periodic high temperature, droughts, floods and other meteorological
disasters occurred frequently. The precipitation displayed remarkable spatial differences across China, with
the major rain belt mainly located in northern China. Both the Songhua River Basin and the Haihe River
Basin experienced severe flash flooding in middle summer. Both the generated typhoons and the landfall ty-
phoons were less than in the same period in years, but the northward typhoons incurred extremely serious
flood disasters in the Beijing-Tianjin-Hebei Region. The national summer temperature ranked the second
highest since 1961, especially in northern China. Both North China and Northwest China experienced the
most intense heat waves. The anomalous excessive precipitation in North China and Northeast China was
caused by different circulation systems. For the former, it was mainly caused by a rarely-seen extreme pre-
cipitation process from the end of July to early August, during which the strong moisture transport by Ty-
phoon Doksuri and Typhoon Khanun was blocked by a much more westward and northward western Pacific
subtropical high combined with the topographic effect of the Taihang Mountains; for the latter, the excep-

tional southerly water vapor transport in the whole troposphere along the east of Northeast China can be
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regarded as the direct cause. This abnormal circulation was possibly associated with the decrease in the sea

ice concentration in the Barents Sea in early summer and the abnormal warmer sea surface temperature in

the Northwest Pacific in middle summer.

Key words: summer precipitation, heat wave, sea ice concentration in Barents Sea, Typhoon Doksuri, Ty-

phoon Khanun
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Fig. 1

(a) Time series of precipitation anomaly percentage averaged in China in summer

from 1961 to 2023; spatial distribution of (b) precipitation anomaly percentage and

(¢) extreme daily precipitation stations in China in summer 2023
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Fig. 2

(a) Monthly weighted mean precipitation anomaly percentage averaged

in China in summer 2023; spatial distribution of precipitation anomaly

percentage in China in (b) June, (¢) July and (d) August 2023
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Table 1 Course of rainy season in eastern China in 2023
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Fig. 3

(a) Time series of summer temperature anomaly averaged in China in summer from 1961 to 2023;

spatial distribution of (b) averaged temperature anomaly and (c¢) high temperature

(Thx=35C) day number anomaly in China in summer 2023
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Fig. 4
(b) 500 hPa geopotential height (contour, unit:

(a) Time series of standardized East Asia summer monsoon index from 1981 to 2023;

gpm) and anomaly (colored), (c¢) 850 hPa wind anomaly

in summer 2023; monthly anomaly of western Pacific subtropical high indices:

(d) intensity index, (e) ridge line index, and () west boundary index from 2022 to 2023
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and climate state in the Beijing-Tianjin-Hebei Region from 1 June to 31 August 2023
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Fig. 7

(a) The 850 hPa meridional wind anomaly in (35°—45°N, 125°—140°E) in mid-summer

from 1981 to 2023, (b) vertical profile of meridional wind (contour, unit; m « s ') and

anomaly (colored) averaged along 125°—140°E in mid-summer 2023
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