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Abstract [ Objective] Reclaimed water for ecological recharge is an important means to alleviate water shortage and water pollution
of urban rivers and lakes, but due to the differences in the quality of reclaimed water and the recharge program, the effect of recharge
may be limited, and even cause potential environmental risks. This paper analyzes the environmental effects of reclaimed water
replenishment on lakes and canals, providing references and support for the optimization of water replenishment modes.
[ Methods] The two-dimensional hydrodynamic-water quality model was constructed in Wuhan as an example of the reclaimed water

ecological replenishment pilot project, and a multi-scenario simulation method was used to quantitatively analyze the temporal and
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spatial changes in the flow rate of the lakes and canals after reclaimed water replenishment, the total phosphorus (TP), the chemical
oxygen demand (COD), and ammonia nitrogen, and to investigate the amount of replenishment, the recharge points, frequency of
recharge, reclaimed water quality and other factors on the hydrodynamics and water quality of the lake-channel, and combined with the
fuzzy comprehensive evaluation method to identify the key influencing factors. [ Results] Due to the different channel morphology,
there are some differences in the flow rate improvement effect. When the flow rate is increased to more than 0. 064 m/s, increasing the
recharge volume can improve the flow rate of the lake-channel, thus significantly improving the water quality, and the effect is closely
related to the quality of the reclaimed water, and the installation of recharge points can help to alleviate the local pollution and expand
the influence of the hydrodynamics even though it reduces the replenishment volume per point. Reclaimed water quality is the primary
factor affecting the effect of water replenishment, followed by the amount of water replenishment, the frequency of water replenishment
and water replenishment points, and the contribution rate of each factor is 37.57%, 28.08%, 22.38% and 11.97%, respectively.
[ Conclusion] When implementing ecological water replenishment, improving the quality of water replenishment can directly improve

the effect of water replenishment. If it is difficult to further improve the quality of reclaimed water, the water environment of the lake-

channel can be improved more effectively by increasing the flow rate of the lake-channel to more than 0. 064 m/s and adopting the

strategies of multi-frequency replenishment and reasonable distribution of replenishment points.

Keywords urban lakes and channels; ecological supplement with reclaimed water; environmental effect; hydrodynamic simulation;

water quality evaluation
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[X Jk
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BH 0. 205 15.71% 6.194 14.37% 0.176 18.99%
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BYS 0. 006 0.30% 8.503 0.33% 0. 024 2.36%
BJF 0.034 3.449% 9.181 1.15% 0.097 9.67%
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Fig.3 Validation Results of Simulated and Actual Values of TP, COD and Ammonia Nitrogen in the Lake-Channel
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Fig. 7 Water Quality Variations at Each Sampling Site: (a) BH; (b) BHG; (¢) BHNG;
(d) BJF; (e) BYS; (f) Single-factor Evaluation
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(e) Water Recharge Points ( Arrows Indicate Locations)
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Fig.9 Water Quality Variations at Each Sampling Site: (a) BH; (b) BHG; (¢) BHNG; (d) BJF; (e) BYS;
(f) Single-Factor Evaluation
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