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Numerical simulation of sea ice dynamics with
Particle-in-cell approach in the Bohai Sea

J1 Shurrying, YUE Qiarrjin, ZHAO Kai
(State Key Laboratory of Structura Analyssfor Industria
Equipment , Dalian University of Technology , Dalian 116023, China)

Abdract : Particleiin-cedl (PIC) gpproach was introduced into the sea ice numerica dmulation of Bohai Sea. In the PIC -
proach for seaice dynamics, the momentum and continuity equations are calculated with Finite Difference method (FDM) to deter-
mine the ice velocitits and concentration of Eularian cdls, then the velocity and concentration of L agrangian ice particles are interpo-
lated from the cdls above with a birlinear interpolating function. With the movement of particles, the ice thickness of Eularian cdls
can be adjusted based on the new location of iceparticles. For the cowpling of Eularian and L agrangian coordinatesin PIC goproach,
the numerica diffusonin Eulerian FDM and the excesdve conputation in L agrangian Smoothed Particle Hydrodynamics (SPH) were
both avoided. In the present seaice dynamics smulation of Bohai Sea, Hibler s visoousplagtic congitutive law was adopted. Consd-
ering sea ice thermodynamics, the smulated ice thickness and concentration with PIC conpared better with the satdlite remote inmr
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ages than that of FDM. The PIC gproach can a0 be goplied to smulate the ice ridging and rafting processesprecisly , and d to

supply more reliable ice information for off shore oil/ gas exploitation.
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