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A Three-Dimensional Numerical Model of Sea Ice
Evolution in the Bohai Sea
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2. School of Civil Engineering, Tianjin Institute of Urban Construction, Tianjin 300384, China)

Abstract: An ice-ocean coupled sea ice numerical simulation system of the Bohai Sea, including the dynamic proc-
esses and thermodynamic processes of sea ice, was developed based on the unstructured grid three-dimensional finite-
volume coastal ocean model (FVCOM) . Reasonable values of ice thickness, critical thickness for thinnest ice, ratio
of shortwave radiation penetrating into the ice and heat transfer coefficient were discussed. The sea ice evolution of the
Bohai Sea in 2003—2004 winter was simulated with the hourly time-series atmospheric data of NCEP (National Cen-
ters for Environmental Prediction) as a driving force. The simulated results of sea water temperature and salinity of the
Bohai Sea are in good agreement with the measured data. The simulated ice coverage of the Bohai Sea is close to the
image obtained by satellite remote sensing in the same period. The simulated sea ice area and sea ice thickness of
Liaodong Bay are basically the same as the measured data for the start date, the end date, the maximum value and
the corresponding time. It is shown that the presented three-dimensional numerical model of sea ice can reasonably
simulate the process of hydrodynamic, sea water temperature and salinity, and the evolution of sea ice forced by
meteorological conditions. The model can be applied to medium- and long-term sea ice numerical simulation with high
accuracy and computational efficiency.
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Fig.1 Composition of the sea ice numerical model
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