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ESTIMATION OF WAVE ENERGY FLUX DURING ICE WATER COEXISTENCE IN THE
BOHAI SEA

ZHANG Na'?, WANG Li-Tao', GENG Shan-Shan’, ZHANG Qing-He?>, YOU Zai-Jin*,
LI Shuai', XU Ning’, XU Zhao'

(1. Tianjin Key Laboratory of Soft Soil Characteristics & Engineering Environment, Tianjin Chengjian University, Tianjin 300384,
China; 2. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China; 3. National
Marine Data and Information Service, Tianjin 300171, China; 4. Centre for Ports and Maritime Safety, Dalian Maritime University,
Dalian 116026; 5. National Marine Environmental Monitoring Center, Dalian 116023, China)

Abstract To select a candidate site for wave-power plant in the Bohai Sea, a method for estimating wave conditions
and wave energy flux in ice-water coexistence sea area was proposed by coupling the sea ice model, hydrodynamic model,
and wave model are coupled in real time based on MCT (Model Coupling Toolkit) coupler, in which the ice concentration
obtained from the coupling simulation of sea ice model and hydrodynamic model is incorporated into the sea surface
friction wind speed equation of wave model in the form of linear correction function. With this method, the evolution of
sea ice and wave energy flux in the Bohai Sea during cold and strong winds in winter were simulated. The simulated results
show that during the cold wave gale period from February 5 to 8, 2012, the frozen area accounted for 1/3 of the total area
of the Bohai Sea, and about 76% area of the average wave energy flux in the Bohai Sea were reduced by sea ice; the
average wave energy flux in the Liaodong Bay were reduced by up to 100% due to ice, and the coastal areas of Bohai Bay
and Laizhou Bay were most affected by ice by up to 60% and 50%, respectively. The maximum wave energy flux was
reduced by 14% even though the Laotieshan Channel was not covered by ice. The method can more accurately evaluate the
wave energy flux distribution in the Bohai Sea in winter, and provide a basis for the site selection of wave-power plant.

Key words the Bohai Sea; sea ice model; SWAN model; FVCOM model; MCT coupler; wind friction

velocity; real-time coupling; wave energy flux



