
 

How does Arctic sea ice change at different
spatiotemporal scales?
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The four primary pathways: (a) the Northern Europe, (b) the Davis Strait (c) the
Greenland Sea, and (d) the Bering Strait pathways. Credit: IOCAS

In recent years, the warming rate of the Arctic has been two to four
times that of the global average, which has had a significant impact on
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climate change in the Northern Hemisphere. However, the physical
mechanisms of Arctic sea ice changes remain unclear.

Recently, a research team led by Prof. Huang Haijun from the Institute
of Oceanology of the Chinese Academy of Sciences (IOCAS) has
revealed the mechanism of Arctic sea ice changes at different
spatiotemporal scales through the analysis of satellite and reanalysis data.
The study was published in the Journal of Climate on June 29.

Researchers attempted to obtain the spatial distribution of Arctic water
vapor transport from a synoptic scale using Self-Organizing Maps
clustering technology, elucidated the four key channels for mid latitude
water vapor entering the Arctic channel: the Northern Europe, the Davis
Strait, the Greenland Sea, and the Bering Strait pathways.

They further revealed the response process and specific physical
mechanisms of Arctic sea ice to water vapor changes. They found that
cyclones would enhance the process of water vapor transport and
convergence, which will lead to the increase of downward long wave
radiation and turbulent heat flux, as well as significant reduction of sea
ice extent in different sea areas in winter.

"Through thermodynamic analysis, we believe that the harmful effects
of poleward latent energy transport on Arctic sea ice are largely due to
the enhanced local atmospheric ice interaction, which increases
downward longwave radiation and turbulent flux, leading to surface
warming and promoting sea ice loss," said Liang Yu, first author of the
study.

"This study lays the foundation for a deeper understanding of the
interaction mechanism of atmosphere sea ice ocean in the Arctic
region," said Dr. Bi Haibo, corresponding author of the study.
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  More information: Yu Liang et al, Atmospheric latent energy
transport pathways into the Arctic and their connections to sea ice loss
during winter over the observational period, Journal of Climate (2023). 
DOI: 10.1175/JCLI-D-22-0789.1
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