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Abstract: Real-time optimal scheduling plays a critical role in the safety management of urban
drainage system that integrates river networks with lake reservoir groups. However, previous studies have
largely neglected the potential risk of river flooding caused by the coordinated operation of these
components under dynamically changing environmental conditions. To address this issue, a strategy
combining model predictive control with storm water management model (SWMM) was developed to
establish a real-time optimal scheduling method for river networks and lake reservoir groups, with the
objective of minimizing total flood discharge in the river. This study compared the risks of river flooding in
a specific area in Chongqing under four different levels of urban development, across five rainfall
scenarios with varying return periods. The construction of lake reservoirs upstream, along with the optimal

scheduling strategy, were both effective measures for mitigating the risk of river flooding. Compared to
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scenario 1 and scenario 2, where no such infrastructure was developed upstream, the total flood discharge

in rivers under scenario 3 and scenario 4—where lake reservoirs were constructed upstream—was

significantly reduced. Specifically, the total flood discharge in scenario 3 decreased by 73.48% to 100%

compared to scenario 1, and in scenario 4, it decreased by 65.70% to 100% compared to scenario 2.

Following the construction of lake reservoirs upstream, optimal scheduling strategy could further reduce

the total flood discharge in the river. Compared to scenario 1, scenario 3 demonstrated a reduction ranging

from 18.64% to 100%. Similarly, compared to scenario 2, scenario 4 showed a reduction ranging from

18.45% to 100%.
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Fig.1 Principle of model predictive control
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Tab.1 Analysis of rainfall scenarios in each lake reservoir
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Fig.6 Comparison of total river flooding volumes between
optimal scheduling and current conditions in scenario 1

and scenario 2
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optimal scheduling and current conditions in scenario 3
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