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Research of the effluence of tidal level on wind drag stress
coefficient in storm surge model

KONG Jun** SONG Zhi-yao"> ZHANG Jin-shan® KANG Cong“

(1. State Key Laboratory of Hydrology-Water Resource and Hydraulic Engineering, Hohai University, Nanjing 210098,
China; 2. OceanCollege, Hohai University, Nanjing 210098 China; 3. Nanjing Hydraulic
Research Institute, Nanjing 210024 China)

Abstract Storm surge model has been used widely to simulate the non-astronomical tidal
set-down and set-up occurring in typhoon season. In model there are many formulas about
wind stress coefficient can be used to cdculate the wind drag stress on free surface. But
in conventiona formula only the relative wind speed is considered without considering the
effluence of tide level. Actudly in intensive estuarine and coadtal area, the tidal range is
large, even reaching half of the reference height of 10m, such as the Yangtze estuary and
Hangzhou bay. So the precison of modd will be reduced because the wind stress is
underestimated in flood tide and be over-valuated in falling tide without considering the
fluctuation of water itself. Therefore the rdationship of the relaive wind speed and water
elevation should be considered together. A new kind of wind stress formula has been
established in this paper and used to smulate the storm surge of typhoon Winnie in Yangtze
Egtuary and Hangzhou bay. The results are better and satisfying. The new formula can be
used in the future storm surge modd in intensive estuarine and coastal aress.

Key Words storm surge, wind drag stress coefficient, tidal range, numerical model, Yangtze
estuary



