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Fig. 1. Sea ice distribution in the Arctic on April 6, 1994. (a)
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tribution
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Fig.2. Sea ice image remoted with MODIS satellite in the Bohai
Sea on February 16, 2001
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days (km/d)
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Fig. 7. Diagram of sea ice elemant size changing in the modified discrete element model™*!
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Fig.9. Pancake ice picture in the Bohai Sea
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Fig. 14. Sea ice ridging process under wave action
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A REVIEW OF ADVANCES IN SEA-ICE DISCRETE ELEMENT MODELS

. . 1 . 2 . 2
Ji Shunying , Li Chunhua™, Liu Yu
('State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116023, China;

2Key Laboratory of Research on Marine Hazards Forecasting, National Marine Environment Forecasting Center, Beijing 100081, China)

Abstract

To describe the discrete distribution of sea ice on different scales, sea-ice discrete element models have been

developed since the 1980s. In this study, sea-ice scales are divided into a geophysical scale ( ~100 km) , a floe
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scale ( ~10 km) , and a structure scale ( ~1—100 m). For each scale, the discrete distributions and dynamic
processes from continuous to discrete states of sea ice are presented. Sea-ice discrete element models with element
shapes of blocks, disks, and particles are introduced. The models’ applications in the dynamic characteristics of
sea ice in polar regions, the simulation of sea-ice rafting and ridging and the interaction with waves, the interaction
between sea ice and structures, and sea-ice mechanical properties modeling are analyzed. Sea-ice strength related
to scale effect is discussed. Future studies on sea-ice discrete element models are suggested.

Key words sea ice, discrete element models, scale effect
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