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Fig. 1 Distribution of the nine major basins in China
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Table 1 The patterns of different development ENSO events from 1961 to 2019
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Fig. 2 Variation characteristics of summer precipitation of the nine major basins in China from 1961 to 2019
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Fig. 3 Spatial variation characteristics of summer precipitation in China from 1961 to 2019
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Fig. 4 Spatial pattern of summer precipitation anomaly of different development ENSO events in China
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Table 2 Summer precipitation anomalies in the nine major basins of China with different development ENSO events (mm)
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Fig. 5 Interannual variation characteristics of different development ENSO events from 1961 to 2019
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in China under different development ENSO events
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Spatio-temporal variation of summer precipitation in China
based on ENSO development process

WANG Ting, LI Shuang-shuang, YAN Jun-ping, HE Jin-ping
(School of Geography and Tourism, Shaanxi Normal University, Xi'an 710119, China)

Abstract: Continuous global warming will bring more extreme precipitation events. Summer
precipitation in China has obvious chronological changes, which is closely related to El Nifio-
Southern Oscillation. Thus, based on the gridded dataset of monthly precipitation with a
spatial resolution of 0.5°x%0.5° during 1961-2019, this paper analyzes the spatio- temporal
variation of summer precipitation in the nine major basins of China using the trend analysis, #-
test, and synthetic analysis. Based on seven ENSO events, the summer precipitation patterns
were discussed. Results are shown as follows. (1) The summer precipitation increased
significantly (p<0.05) in inland river basins such as Hexi Corridor, areas north and south of
the Tianshan Mountains, and areas west of the Qinghai- Tibet Plateau, Southeast River
drainage basins and the middle and lower reaches of the Yangtze River, while precipitation in
both Haihe River Basin and Songliao River Basin decreased significantly during the period
1961-2019. (2) From the 1960s to the late 1990s, the precipitation fluctuations in the Yangtze
and Huaihe River Basins increased, while that in the Haihe River Basin continued to decline,
which was in line with the spatial characteristics of "Southern Floods and Northern Droughts".
After 2000, except in the Huaihe River, and the summer precipitation in other river basins
showed an increasing trend. (3) In the events dominated by El Niflo, the ridge line of the
Western Pacific Subtropical High (WPSH) extended westward, and the summer precipitation
areas were concentrated in the Jianghuai area, showing a spatial pattern of three- pole-type
from south to north, with more precipitation in Jianghuai Basin and less precipitation in the
north of China and the Pearl River Basin in summer. In the events dominated by La Nina, the
ridge line of the WPSH moved eastward and the control area narrowed. The summer
precipitation obviously decreased on both sides of the "Hu Huanyong Line" and in South
China. As for the two conversion ENSO events, when El Nifio occurs in winter and La Nina
changes in summer, the WPSH extends westward and its area expands, and there is more
summer precipitation in China. On the contrary, the WPSH moves eastward and its area
shrinks, resulting in less summer precipitation. This study highlighted that the spatio-temporal
differentiation of ENSO events in the previous winter and summer, and analyses the abnormal
laws of summer precipitation in the nine major basins in China, which has an important
theoretical and practical significance to taking effective measures in regional flood prevention.

Keywords: summer precipitation; spatio-temporal variation; ENSO; nine major river basins;
China



