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Abstract [ Objective] With the expansion of population and accelerated urbanization, lake ecosystems are facing tremendous
pressure. Unpurified urban rainwater flows into Fuzhou West Lake via the Tongpan River and Pingxi River, resulting in water quality
degradation of the lake. To address the poor water transparency and degraded aquatic ecosystem functions of Fuzhou West Lake, initial
rainwater purification facilities are adopted to supply clean water to the lake. Accordingly, it is urgent to investigate water
replenishment schemes and their hydrodynamic optimization effects. [ Methods] From the perspective of hydrodynamic improvement,
this paper introduces Fuzhou West Lake and Zuohai Lake as an integrated water body. Based on the depth-averaged two-dimensional
incompressible Reynolds-averaged Navier-Stokes shallow water equations, a two-dimensional hydrodynamic numerical model is
established using MIKE 21. Seven water replenishment scenarios are designed and compared with the baseline condition to explore the

influences of different daily replenishment volumes on the water exchange rate, water renewal time, and stagnant water area of West
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Lake. [ Results ]  Model simulation result indicate that the hydrodynamic improvement effect is limited when the daily water
replenishment volume is less than 50 000 t. When the daily replenishment volume exceeds 50 000 t, the water exchange rate, water
renewal time, and stagnant water area are comparable to or superior to the original river water replenishment scheme. The marginal
benefit of hydrodynamic optimization gradually diminishes with the increase of daily replenishment volume. Quantitative formulas for
water exchange rate and the proportion of stagnant water area under different replenishment volumes are proposed. [ Conclusion] The
comprehensive analysis demonstrates that three water intake outlets can effectively improve the hydrodynamic environment of Fuzhou
West Lake, and favorable hydrodynamic performance can be achieved with a daily replenishment volume of over 50 000 tons. Distinct
spatial zoning is observed in the water renewal and exchange process of the lake, with stagnant zones mainly distributed in the Zuohai

Lake area and the southern part of West Lake.

Keywords Fuzhou West Lake; water replenishment; hydrodynamic simulation; water exchange; water renewal time; stagnant water
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Fig.1 Calculation Domain of Hydrodynamic Model
for Fuzhou West Lake
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Fig.3 Water Replacement under Various Working Conditions
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Fig.4 Water Replacement Rates over 15 Days under
Different Daily Water Supplement Volumes
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Fig. 6 Water Renewal Time of West Lake under Various Water Supplement Conditions
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Fig.7 Stagnant Area Proportion of Fuzhou West Lake under

Various Water Supplement Conditions after 15 Days
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