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Fig.7 Display of Simulation Results for the Scenario Set with Fluctuating

Upper Boundary and Constant Lower Boundary
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Simulation Study of Tidal Water Levels in Tidal Reach of the Wenzhou's Feiyun River under
Coupled Influence of Typhoon Storm Surges and Upstream Floods

Wei Guozhen'?, Ren Minglei'”, Sun Lin', Xia Zhichang*, Chen Zhiyang®, and You Zaijin’

(1. China Institute of Water Resources and Hydropower Research, Research Center on Flood and Drought Disaster Prevention and Reduction of the
Ministry of Water Resources, Beijing 100038, China; 2. Center for Ports and Maritime Safety, Dalian Maritime University, Dalian 116026, China;
3. Key Laboratory of Water Security Guarantee in the Beijing-Tianjin-Hebei Region, Ministry of Water Resources, Beijing 100038, China;

4. Wenzhou Water and Drought Disaster Prevention Center, Wenzhou 325000, China)

Abstract: Against the backdrop of rapid global climate change, the frequency and severity of storm surges in
coastal areas are increasing, particularly in tidal river segments that are affected by storm surges and upstream
river flooding. Although existing storm surge models have introduced a variety of different boundary settings, the
boundary conditions provided are limited and cannot meet the current generalization needs of complex hydraulic
engineering projects in China. This study considered the Feiyun River Basin as the research subject and coupled
the upstream hydrodynamic model IFMS with the oceanic storm surge model ADCIRC. By utilizing the strengths
of both models, a flood evolution model for the estuarine tidal river segment was established, enabling the
spatiotemporal simulation of tidal levels in the Feiyun River tidal segment. The model not only effectively
considers the impact of storm surge propagation at the estuary on flood evolution in the tidal river segment, but
also the effect of upstream river flooding on the area. The study first validated the model with Typhoon Meranti
in 2016, where the simulation results showed a high degree of agreement with the observed data series and errors
were within acceptable limits. Flood processes at the Ruian, Mayu, Bishan Ligiao, and Dongtou tidal stations
during Typhoons Doksuri and Khanun were simulated. The results show that the peak flood errors at all four
stations were below 0.30 m, with Nash coefficients >0.80, indicating the model's capability to accurately reflect
tidal level fluctuations and effectively contribute to disaster prevention and mitigation efforts in estuarine tidal
segments. Finally, the study analyzed the impact of the driving forces of the upstream and downstream
boundaries on tidal level predictions at three stations (Ruian, Mayu, and Bishan Liqiao). It was concluded that,
compared to Mayu and Bishan Liqiao stations, the influence of the upstream boundary on Ruian can essentially
be ignored, suggesting that the error from the upstream boundary under the influence of Typhoon Khanun is
negligible for predicting errors at Ruian. The degree of the impact of the downstream boundary fluctuations on
the three stations, from largest to smallest, was Ruian, Bishan Liqiao, and Mayu. Compared to the changes in the
upstream boundary, the downstream boundary had a greater overall impact on all three stations. Additionally,
when the downstream boundary changed by the same magnitude, the variation in low tide levels showed a
decreasing trend from downstream to upstream, whereas the variation in high tide levels, although following the
same trend, did not show a significant difference between the three. In summary, compared to the upstream
boundary, the downstream boundary had a greater impact on tidal-level predictions at the three stations. The
result shows that the lower boundary has a greater impact on the tidal level forecasts at three stations compared to
the upper boundary. The study not only provides a new method for tidal river flood simulation in coastal
urbanized areas but also offers directions for improving model simulation accuracy through analysis.

Keywords: tidal river; hydrodynamic model; storm surge model; upstream river flooding; tidal level simulation



