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Abstract: Sea ice has an important impact on human economic activity in ice areas. Based on the data of sea ice
temperature and sea ice salinity observed in Jiangjunshi port, combined with the parametric formula of sea ice
brine volume, this paper gives the formula for evaluating the sea ice brine volume fraction based on sea ice
temperature. Combined with the results of sea ice temperature profile calculation in the 1951— 2018, the
evolution process of uniaxial compressive strength of sea ice is reproduced. The analysis of the uniaxial
compressive intensity inter-annual average showed a decreasing trend in seasons at a rate of 0.0027 MPa/a.

Finally, the probability distribution of sea ice uniaxial compressive intensity in Yingkou sea area was analyzed,
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and the occurrence probability of sea ice with less intensity increased after 1990s. The analysis of the return

period of the sea ice mechanical strength in the Yingkou, showing that the difference between the 1960s and the

last 10 years increases with the increase of the recurrence period, and the intensity value of the recurrence

period given by the specification is smaller than the calculation results of this paper. This work will provide

scientific support for the formulation of disaster prevention and mitigation management strategies for sea ice

disasters.

Key words: sea ice thermodynamic model; brine volume fraction; uniaxial compressive strength; probability

distribution
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Fig. 2 Observations of sea ice salinity and sea ice temperature
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