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Abstract

As an important source of flow and sediment into the Three Gorges Reservoir (TGR), the Wujiang River
basin has a direct impact on the condition of inflow and sediment of the TGR. Based on a long series of
flow and sediment sequences, this paper adopts the methods of wavelet analysis and jump analysis to
analyze the deep regularity of the multi-year runoff and sediment data of Wulong station. The analysis
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results show that the annual runoff presents a cyclical variation law. On a characteristic time-scale of 24a,
the average period of annual runoff variation on the Wujiang River is about 17 years. It will remain in a
dry state for 2~3 years, and then it will enter the wet season. The sediment has decreased significantly
since 2003, and the low amount of sediment will remain in the future.
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Figure 1. Annual flow and sediment transport process of Wulong station
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Table 1. The ratio of flow and sediment between Wujiang and TGR at different time periods
= 1. AEIFERSIIKICHME S = BENEKD REHHE

o (108 m®) frvb & (10% 1)
R 3 BN INLIES di kb M BN i b
1990 4 LARG 486.4 3844.6 12.7% 2970 48,870 6.1%
1991~2002 4 531.7 3733.1 14.2% 2040 35,060 5.8%
2003~2021 4 456.9 3743.7 12.2% 441 14,801 3.0%
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Figure 2. Wavelet analysis of annual runoff at Wulong station
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Figure 3. The main cycle of runoff changes at Wulong station
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Figure 4. Jump phenomenon of sediment transport at Wulong station
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Table 2. The sediment transport in different periods at Wulong station
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Figure 5. Accumulative diagram of reservoir storage change in
the Wujiang River basin since 1956
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Figure 6. Double mass curve between annual runoff and sediment transport at Wulong station
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Figure 7. Wavelet real part process line of annual runoff change at Wulong station
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Figure 8. M-K statistic series of annual sediment transport at Wulong station from 1950 to 2020
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