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Comprehensive evaluation of urban river network water replenishment
based on hydrodynamic-water ecological coupling simulation

WANG Yumeng, CHENG Junrui, WANG Xiao, WANG Kan
( School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China )

Abstract: The urban river network regions represent intricate aquatic systems exhibiting intricate characteristics
distinct from conventional river bodies. These areas frequently contend with extensive pollution influxes and
intricate spatial and temporal variations in their aquatic milieu. Consequently, conventional prognostic and
appraisal methodologies have been encountering challenges in accurately and comprehensively gauging the
overall efficacy of enhancements within urban river networks. This investigation specifically focuses on the
southeast plain river network area within Ningbo City. The study constructs a comprehensive one-dimensional
hydrodynamic-pollutant transport-transformation-water ecology coupled model. Leveraging this framework, and
in conjunction with the water replenishment strategy of Ningbo City, some scenario simulations are executed to
comprehensively appraise the water environment and water ecology of the river network area, including spatial
evaluation benchmarks. The results indicate that: the coupling model has high accuracy, which can reflect the
changes of water quality in the urban river networks; the improvement of water quality in the river network
shows significant seasonal changes, and the water replenishment plan needs to focus on improving the water
environment during the abundant water period and spring/summer seasons. This comprehensive evaluation of
water replenishment plan suggests that the seventh scheme and the ninth scheme can meet the water quality
standards in the target river network area.

Key words: urban river networks; ecological water supplementation; mathematical model of water environment;
hydrodynamic water ecological coupling; comprehensive evaluation
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