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Sma ice ther modynamic-dynamic mode based on smooth particle hydr odynamics*
WANG Gang'?, LI Hai*, JI Shunrying? , YUE Qiarrjin?, LU He-xiang’
(1. Givil and Architestural Engineering Cdlege, Dalian University, Dalian 116622, China;
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Abstract : Gonddering the irfluences of sea ice thermpdynamic factors on the ice conditions, such as thickness, concentra
tion, a sea ice thernmodynamic-dynamic nodd is esablished based on the sTooth particle hydrodynamics (SPH) . In this sea
ice modd , the numericd diffusion in the traditiona methods of the finite difference method (FDM) and the particle-in-cell
(PIC) is awided, while the ice edges can be nodeed with high preci Son when the thermodynamics is introduced into the sea
ice numerical nodd of SPH. In this paper , the badc theory of SPH and the thernodynamic factors of sea ice are presented
firg. The governing equations of the sea ice thermodynamics dynamics are addressed by the us ng the thernodynamics to cdcu
late the ice thickness and concentration in the SPH numericad Smulation of the sea ice dynamics With this current sea ice
node |, the seaice in Boha Seais smulated in 48 hours, and the digtributions of sea ice thickness and drifting velocity in the
whole ice field are obtained. Moreover , the ice thickness, the tenperature in vertica direction and the other thermodynamic
factors are al© discussed in detail. With the numerical results above , it can be concluded that this sea ice thermodynamic dy-
namic nodd based on the SPH method is an dfective numerica nodd , and can be gpplied well in the sea ice dmulation of
Boha Sea.

Key words: srooth particle hydrodynamics; sea ice dynamics; sea ice thernodynamics
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