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State of the Sea Ice Cover from Space
Josefino C. Comiso
Senior Scientist (Emeritus)
NASA Goddard Space Flight Center, Greenbelt, MD, USA

Abstract

The polar regions have been the main focus of many climate-change studies because the changes
are expected to be amplified due to ice albedo feedback effects. The sea ice cover in the Arctic is
of special interest because of previous reports that the perennial and the multiyear sea ice cover
have been declining at a relatively rapid phase. Using more than 43 years of continuous passive
microwave data from November 1978 to December 2022, the extent of the Arctic perennial ice
cover is now declining at 11.2% per decade while that of the multiyear ice cover is declining at the
rate of 12.4% per decade (Figure 1). During the last two decades, the trend accelerated to
16.3%/decade for perennial ice and 17.1%/decade for multiyear ice. If such rates continue, the
Arctic Ocean will become a blue ocean in the summer within this century, an unusual phenomenon
that has not been observed in the last 1,450 years. However, sea ice will remain much longer,
especially in winter, in the Arctic region since the trend of yearly extent for the entire region is more
moderate at -4.4% per decade (Figure 2). In the Antarctic, the state of the sea ice cover is quite
different in that the trend in yearly extent is practically zero at -0.007% per decade (Figure 2).
Actually, the trend was unexpectedly positive for more than 3 decades until there was a sudden
decline from 2016 to 2017 and relatively low values since. Some insights into the variability of the
sea ice cover will be discussed.
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Figure 1. Yearly extent of the Perennial and multiyear sea ice cover from 1979 to 2022. Perennial
ice is ice that survives the summer melt which multiyear ice is ice that survives at least two
summers.
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Figure 2. Monthly anomalies of sea ice extent in the Northern (top plot) and Southern (bottom
plot) Hemispheres from November 1978 to December 2022 and trends.
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