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Abstract

Based on the precipitation data from 119 meteorological stations in Henan Province during
1961~2024, the SDFAI was calculated, and its spatio-temporal evolution characteristics and the rule
of SDFAI in typical years were systematically analyzed. The results showed that: (1) The correlation
coefficients between SDFAI and regional precipitation concentration period in Henan Province
ranged from 0.31 to 0.84, and the spatial distribution characteristics were low in north and south
and high in central China, indicating significant spatial heterogeneity of abrupt transition between
drought and flood; (2) During 1961~2024, the SDFAI in Henan Province showed a slight upward
trend, with a slight increase in the risk of waterlogging, and the intensity of abrupt transition from
drought to flood showed a significant interdecadal variation, with the SDFAI reaching a historical
peakin 2024 (8.49); (3) Analysis of typical years shows that years with significant drought to flood
(such as 2024, 1995, 1982) have significantly less precipitation in the pre-flood season and signifi-
cantly more precipitation in the post-flood season, while years with significant flood to drought
(such as 2015, 2002, 1991) have the opposite characteristics. The precipitation in May-June 2002
was 70.18% more than thatin July-August 2002, and 38.43% less than that in July-August 2002. The
study reveals the extreme unevenness of seasonal precipitation distribution in Henan Province,
which provides scientific basis for regional climate change adaptation and water resources man-
agement.
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Figure 1. Location distribution of national meteorological stations in Henan Province (119 stations in total, with a low density
of stations in the west and dense stations in the eastern plain)
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Figure 2. Correlation coefficient diagram between SDFAI of each site and SDFAI of Henan Province (Correlation coefficient
ranges from 0.31 to 0.84, the higher the correlation coefficient is, the more correlation between SDFAI of the site and SDFAI
of Henan Province)

[E 2. &ufim SDFAI FIiATEg & SDFAI HEX AHIE (X RAHEVESEE A 0.31~0.84, MXAKBSHAAIZYL = SDFAI
FNATEIE SDFAI #iHE %)

y =0.0003x - 0.0809

SDFAI

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 2021
F

Figure 3. The inter-annual change of drought-flood rapid transition index (the greater the SDFAI, the more intense the drought-
flood transition, and the smaller the SDFAI, the more intense the drought-flood transition. The SDFAI for an extreme flood
year such as 2024 is 8.49, and the SDFAI for an extreme drought year such as 2015 is —7.00)
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Figure 4. Inter-annual variation of the intensity of drought-flood surge index (the absolute value of SDFAI represents the
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intensity of drought-flood surge; the greater the absolute value, the higher the intensity)
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Table 1. Characteristics of drought-flood abrupt transition and precipitation anomaly percentage in typical years
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