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Sedimentation and Backwater Analysis of Hongliugou Reservoir
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Abstract; To address the issues of sediment deposition and backwater in the Hongliugou Reservoir, the multi-year av-
erage sediment load of the reservoir was calculated using the hydrological analogy method and sediment transport modu-
lus method. Geological data were incorporated to predict bank collapse volume and estimate the total sediment accumu-
lation over 30 and 50 years of operation. The reservoir’s sedimentation pattern was analyzed, and the deposition eleva-
tions at the dam front for 30 and 50 years were determined via a trial method. The energy equation of steady non-uni-
form flow in open channels was applied to derive backwater profiles under different flood standards. The results show
that; The multi-year average sediment load is 238 400 t ( equivalent to 170 000 m’) ; The total sediment accumulation
over 30 and 50 years reaches 5. 85 million m” and 9. 25 million m’, respectively; After 30 and 50 years, the deposition
elevations at the dam front are 1 047 m and 1 051 m, with reservoir capacity loss rates of 67% and 79% , respectively;
The backwater profiles indicate that the termination points for both 20 year and 5 year flood backwaters are located at
cross-section H10, 4.61 km from the dam site, clarifying the natural and post-impoundment backwater levels. The ear-
ly-stage sedimentation rate is high, necessitating optimized sediment trapping and discharge coordination, enhanced
soil conservation, and ecological restoration measures to mitigate capacity loss and prolong the reservoir’s service life.
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