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Spatiotemporal variation of flood distribution and influencing factors in provinces in middle and lower reaches of
Yangtze River / WANG Xiaojie, XIA Jungiang, LI Qijie, ZHOU Meirong, DONG Boliang( State Key Laboratory of Water
Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract ; The flood grades in provinces in the middle and lower reaches of Yangtze River (MLYR) from 1991 to 2020 are
evaluated based on the Chinese Flood Damage Assessment Standard ( SL579-2012). The spatiotemporal variation of flood
disasters and the influencing factors are analyzed using the Mann-Kendall trend test, R/S method and random forest
method. The results showed that, from the temporal perspective, the flood loss rates and flood grades decreased in
provinces in the MLYR from 1991 to 2020. The flood control and disaster reduction capacity of the MLYR was significantly
improved. From the spatio perspective, the flood disasters in the middle Yangtze River (MYR) were higher than the lower
Yangtze River (LYR) , and that on the south side of the MLYR were higher than the values on the north side of the MLYR.
The mutation points of flood grades in Hubei, Hunan and Jiangxi provinces in the MRY occurred in 1998. The mutation
points of flood grades in Anhui, Jiangsu and Zhejiang provinces of the LRY occurred in 2007. The flood grades in the
MLYR were positively influenced by precipitation, and negatively influenced by socio-economic, natural resources and
disaster prevention and mitigation capabilities. The flood grades in Hubei, Jiangxi, Jiangsu, Zhejiang provinces and
Shanghai municipality were mainly affected by precipitation and disaster prevention and mitigation capabilities. The flood
grades in Hunan and Anhui provinces were mainly affected by precipitation and cultivated area.

Key words: flood disasters; variation characteristics; Mann-Kendall trend test; R/S analysis; random forest; middle and

lower reaches of Yangtze River
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Table 1 Variation of flood loss in provinces in the MLYR from 1991 to 2020
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Table 2 Annual variation of flood grades in
provinces in the MLYR
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Table 3 Average flood grades in provinces in the MLYR
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Fig. 2 Analysis on mutation points of flood grades in
provinces in the MLYR
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Table 4 Analysis on variation trend of flood grades in
provinces in the MLYR
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Table 5 Analysis on correlations between flood grades and different influencing factors in provinces in the MLYR
HRFREL
AT
Fl F2 F3 F4 FS F6 F7 F8 F9 FlO Fll F12 F13 F14 F]S Fl6 F17

WAJdE 0.458  0.562  0.628  0.403 -0.145 -0.212 -0.290 -0.139 -0.077 -0.148 0.121 -0.115 -0.046 -0.002 -0.156 -0.052 -0.180
R 0.220  0.352  0.270  0.298 -0.430 -0.486 -0.422 -0.402 -0.407 -0.418 -0.322 -0.406 -0.403 -0.475 -0.413 -0.558 -0.424
YLVPE 0.468  0.439  0.413  0.424 -0.425 -0.461 -0.353 -0.351 -0.357 -0.357 -0.319 -0.357 -0.345 -0.358 -0.357 -0.082 -0.393
L0735 0.574  0.694  0.734  -0.036 -0.053 -0.011 0.027 -0.022 -0.010 0.289 -0.010 -0.001 -0.016 -0.010 -0.198 -0.024
WL 0.401  0.040  0.355  0.272  -0.364 -0.376 -0.354 -0.365 -0.354 -0.353 -0.355 -0.354 -0.366 -0.368 -0.364 -0.093 -0.327
LA 0.671 0.443  0.460  0.646 -0.062 -0.119 -0.257 0.077 -0.097 -0.095 -0.093 -0.093 -0.067 -0.106 -0.087 0.183 -0.105
¥ 0.462 0.107  0.372 0.316 -0.391 -0.349 0.047 -0.261 -0.306 -0.325 -0.135 -0.293 -0.311 -0.279 0.292  -0.325
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Fig.3 Analysis on importance degrees of different
influencing factors to flood grades in provinces
in the MLYR
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