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Fig.1. Arctic average sea ice thickness interannual variabil-
ity from 1975 to 2018 (data sources include subma-
rine data, ICESat and CryoSat-2, which are only ap-
plicable to the data release area). The blue line indi-
cates February to March, the red line indicates Octo-
ber to November, and the blue and red shadows show
the expected residuals in the regression analy-
sis. Inset shows the data release area of the U.S. Navy
cruises submarine data, which is irregular polygon,
covering 38% of the Arctic Ocean*!
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Overview on the thermodynamic and dynamic factors influencing Arctic sea
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ice thickness
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Abstract

Under current climate change conditions, Arctic sea ice has become a key scientific topic, because of its

close connection with global climate. Sea ice thickness, important for material and energy exchanges be-

tween the atmosphere, sea ice and oceans, is also an indicator of climate change. In the last 40 years, Arctic

sea ice cover has rapidly shrunk, ice thickness has markedly decreased, and ice melt has strongly accelerated.

These changes have markedly affected the climate system at the regional and global scale. Summarizing

previous research results, this paper comprehensively describes the thermodynamic and dynamic processes
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affecting Arctic sea ice thickness. Thermodynamically, sea ice thickness is affected by atmospheric variables
including ice characteristics, air temperature, water vapor, rainfall, snowfall and cloud cover, through the sea
ice surface radiation budget and turbulent heat exchange (sensible and latent heat). Moreover, the ocean heat
flux affecting sea ice thickness results from upper ocean heating by solar radiation, vertical mixing induced
by wind stress, and warm water input from middle and low latitudes. Dynamically, the interaction between
wind stress and ocean currents generates sea ice transport and deformation, thereby affecting the sea ice
thickness. In summary, climate variability induces additive forcing from these thermodynamic and dynamic
processes on sea ice thickness variation.

Keywords Arctic sea ice, sea ice thickness, thermodynamics, dynamics



