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Abstract : [ Objective | The Wudongde Reservoir is the uppermost cascade reservoir among the Wudongde , Baihet-
an, Xiluodu, and Xiangjiaba cascade reservoirs in the lower reaches of the Jinsha River. To support the operation
scheduling of sediment discharge in the Wudongde Reservoir, a one-dimensional unsteady flow and sediment mathe-
matical model for the mainstream and tributaries of the Wudongde Reservoir is established. The feasibility of the
model is verified using measured data after impoundment, and then the sediment discharge characteristics of typical
water and sediment processes during the initial impounding period of the Wudongde Reservoir are simulated.
[ Methods | The water and sediment processes in July and August of 2020, 2022, and 2023 were selected as typi-
cal water and sediment processes for model calculation. Among them, 2020 was a high-flow year, while 2022 and
2023 were low-flow years. [ Results] 1) During July and August, the Wudongde Reservoir had strong sediment dis-
charge capacity when the inflow volume was large. In July 2020, due to large inflow volume, the sediment discharge
ratio corresponding to a water level of 945-975 m reached 32%—14%. During the impounding period in August,
the impact of initial water level on sediment discharge capacity was not significant. In August 2020, due to large in-
flow volume, the sediment discharge ratio corresponding to an initial water level of 952-975 m was relatively large,

ranging from 24.8% to 18.8%. During July and August, the Wudongde Reservoir could utilize high water for sedi-
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ment discharge. 2) Due to significant reduction in sediment inflow, the siltation volume and proportion in the fluc-
tuating backwater area of the Wudongde Reservoir during July and August were relatively small, providing favorable
conditions for optimal operation of the reservoir. During the flood season in July, when the inflow volume was large
and reservoir water level was >965 m, the siltation proportion in the fluctuating backwater area gradually increased
but the siltation amount was small. When the inflow volume was small, the siltation pattern in the fluctuating back-
water area was similar but the corresponding reservoir water level was 960 m. 3) At the beginning of August during
the impounding period, when the initial water level was raised and the inflow volume was large, the impact on the
siltation volume and proportion in the fluctuating backwater area was small. When inflow volume was small, the silt-
ation proportion in the fluctuating backwater area increased correspondingly with the rise of the initial water level,
but the siltation volume remained small. When the inflow sediment volume was relatively small, the inflow water
volume was the main factor affecting the siltation proportion in the fluctuating backwater area in July. When the in-
flow sediment volume was relatively large, the inflow sediment volume was the main factor affecting the siltation
proportion in the fluctuating backwater area in August. When the inflow sediment volume was relatively small, the
inflow water volume was the main factor affecting the siltation proportion in the fluctuating backwater area in August.
[ Conclusion | With the significant reduction in inflow sediment volume after the impounding of the Wudongde Res-
ervoir, even though the siltation proportion in the fluctuating backwater area increases, the increase in siltation vol-
ume in the fluctuating backwater area remains small, indicating room for further optimization of reservoir operation.
Therefore , when studying the optimal operation of the Wudongde Reservoir, it is not sufficient to only consider rela-
tive indicators such as the sediment discharge ratio and the siltation proportion in the fluctuating backwater area. It
is also necessary to consider absolute indicators such as the outflow sediment volume, the total siltation volume in
the reservoir area, and the siltation volume in the fluctuating backwater area. This requires further long-term scou-
ring and deposition calculations based on typical series years. Further in-depth research is needed on the optimiza-
tion space for reservoir operation and specific regulation indicators under the permissible siltation principles of the

Wudongde Reservoir.
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Fig.1 Location of mainstream and tributaries and

hydrological stations in Wudongde Reservoir area
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Fig.2 Verification of water level and discharge processes

at typical stations
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Table 1 Verification of siltation volume
By S/ A/ AixtiR2E/ MR
(1 1) (1Y) (1 t) %/ %
2021 4F 1220 1228 8 0.7
2022 4f 1 196 1203 7 0.6
2023 4F 2242 2274 32 1.4
2021—2023 4f 4 658 4 705 47 1.0

&2 FHEVEIIE

Table 2 Verification of annual sediment discharge ratio

s S A WEDE/ Ty H /%
Wa/(T0 sz e selify el
2021 4F 1 446 226 218 15.6 15.1
2022 4 1342 146 140 10.9 10.4
2023 4 2 405 163 172 6.8 7.2
2021—2023 4F 5193 535 530 10.3 10.2
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Table 3 Verification of sediment discharge ratio from

May to October %
- 5 11 6 Ak 7 1y
STE R ST R SOl R
2021 4 22.5 20.6 19.1 18.1 21.4 20.2
2022 4 3.4 1.8 5.4 8.0 17.3 20.3
2023 4F 4.1 2.2 5.6 3.4 11.9 9.6
s 8 11 9 A 10 711
Uity W ScfE PR o M
2021 4= 7.5 8.6 23.8 25.8 23.4 21.8
2022 4 17.2 15.9 10.5 9.6 14.3 16.7
2023 4 5.2 7.3 5.2 7.4 22.5 20.5
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Fig.3 Inflow water and sediment processes of Sanduizi

Station at tail of Wudongde Reservoir from July to August
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Table 4 Characteristic values of runoff and sediment

at Sanduizi Station

s it i RO Ok i
(zw) 0 (w5 (kgom)
2020 4E 7 H 193 306 12 100 1.320
2022457 H 130 73 6 140 0.219
2023 4E7 H 102 35 4920 0.112
2020 4£ 8 H 258 236 16 900 0.346
2022 48 H 122 51 5330 0.076
2023 4E 8 H 188 189 9 750 0.477

x5 LSREKET7 A8 ARANELE(SREDE)
Table 5 Sediment inflow of Wudongde Reservoir in

July and August (including intervening sediment )

ARV R/ (J5 1)
E‘J& \ - \
7115 8 15
2020 4F 450 361
2022 4F 178 123
2023 4F 193 1077
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Fig.4 Comparison of calculation results of sediment

discharge ratio between July and August
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Fig.5 Siltation proportion and volume in fluctuating

backwater area in July and August
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