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Abstract: [Objective] To explore the variation of extreme precipitation in Xiangjiang River basin and its
influencing factors on sediment transport. [ Methods] Daily precipitation data from 13 meteorological stations in
Xiangjiang River basin and its surrounding areas during 1965—2018 were collected, and seven extreme
precipitation indices were selected and calculated using the RClimDex model. The spatial distribution
characteristics were analyzed by linear fitting method and five-year moving average method, and the Cv value of
each index, Spearman correlation coefficients and Kendall correlation coefficients were calculated. The temporal
characteristics were observed from the linear exponential change and the five-year moving average process line.
M-K mutation test, Lee-Heghinian test and ordered clustering method were used to test the mutation of the
average annual sediment transport in Xiangjiang River basin. The contribution rate of extreme precipitation index
to the variation of sediment transport during this period was quantitatively analyzed by double accumulation curve.
[Results] 1) The interannual variation trend of extreme precipitation indices in the basin during 54 years showed

an increasing trend except for CWD (consecutive wet days). The duration of extreme precipitation events was
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prolonged, and the precipitation and precipitation intensity increased significantly. 2) The spatial distribution of
each precipitation index was basically consistent with the topographic characteristics, and the trend was
gradually increasing from the southwest to the northeast of the basin, and the maximum values of the seven
indices were found at Nanyue Station. 3) Abrupt changes occurred in 1984 and 1997. During 1985—1997, the
extreme precipitation index R99P (extremely wet days) had the greatest impact on the reduction of sediment
transport in the basin, with a contribution rate of 10.5%. During 1998—2018, the same extreme precipitation
index RISP (very wet days) had a change in the reduction of sediment transport. The contribution rate was
18.1%, but the influence of extreme precipitation index on sediment transport reduction was less than 20%.
[ Conclusion ] Extreme precipitation has a certain effect on the reduction of sediment transport in the basin, but
human activities are still the main factor leading to the reduction of sediment transport.

Keywords: Xiangjiang River basin; extreme precipitation index; RClimDex model; sediment transport; human

activity
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Fig. 1 Overview map of the Xiangjiang River basin
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Table 1 Indices of extreme precipitation in Xiangjiang River basin
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Table 2 Statistical characteristics of extreme precipitation indices at each station
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Fig.2 Trends of extreme precipitation indices in Xiangjiang River basin
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Table 3 Statistics of extreme precipitation indices
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Fig. 6 Double accumulation curve of annual sediment transport and extreme precipitation indices
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Table 4 Contribution rates of extreme precipitation indices to sediment transport in the base period and change period

" . ” SN S 3 TR S 2 KK T8 5 KK T8 4L
A A HH WY/ RWE/TC MR/ T RWME/JTC SR/ %
FEAE) 1180.9 1180.8
CWD AT 778.6 1203.3 402.3 22.6 5.6
AR CID 525.2 1174.3 655.7 6.5 1.0
A 1180.9 1169.5
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AARHACTD 525.2 1241.6 655.7 72.0 11.0
S 1180.9 1159.0
RI95P AT 778.6 1180.9 402.3 21.9 5.4
AR T 525.2 1278.0 655.7 119.0 18.1
FEE I 1180.9 1147.1
R99P AT 778.6 1104.9 402.3 42.2 10.5
AR CID 525.2 1214.4 655.7 67.2 10.3
e 1180.9 1163.1
Rx1day AT 778.6 1176.1 402.3 13.0 3.2
AR CID 525.2 1230.9 655.7 67.9 10.3
) 1180.9 1175.6
Rx5day AT 778.6 1178.5 402.3 2.9 0.7
A CID 525.2 1234.6 655.7 59.1 9.0
) 1180.9 1169.2
SDII AT 778.6 1204.7 402.3 35.5 8.8
AAEHACID 525.2 1251.3 655.7 82.1 12.5
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Fig.7 Area proportion of land use types in different years
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Table 5 Transfer matrix of land use types in 1980 and 2000 km?
2000 4£
> T bR 21 o N ; -
0 BRI i R o KB WZ 0 R RARE
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We TH R R 0.3 0.1 0 0.1 1081.9 0
AFIH 4 0.1 3.6 0 20.2 0.1 330.4
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Table 6 Transfer matrix of land use types in 2000 and 2018 km?
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Fig. 8 Statistic of reservoir capacity in Hunan Province
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Table 7 Calculation of sediment retention rate of reservoirs
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