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Arctic sea ice decline over the past 40 years

The Arctic sea ice extent and thickness has declined by 50% over the past 40 years and consequently the ice volume which is a 
by-product of both Arctic sea ice extent and thickness has declined by 75% during summer. This is a huge change among all 

the elements contributing to Earth’s climate change. To understand and to explain this situation and to find out about its origin, 
it is essential to look at winter, in addition to summer conditions. Based on freezing degree days (FDD) accumulating all over 
the freezing season each year, starting in September and ending in May the following year, we are able to demonstrate that the 
decline in Arctic sea ice over the past 40 years is largely due to milder winters and the lack of freezing in winter. Sea ice newly 
formed during each winter is not able to balance the Arctic sea ice melting during the summer season even if there are more new 
ice formed due to a larger ice free ocean undergoing freezing every year. During the past two years, we registered a sharp drop of 
more than 10 cm of sea ice thickness compared to the previous year indicating the phenomenon we just described as accelerating. 
This is mainly due to warm air masses and warm oceanic waters advected from the South to the Arctic Ocean. Based on these 
results, it is highly probable and almost inevitable that Arctic sea ice will disappear in summer within the coming 10 years with 
large consequences for the Earth’s climate in the Northern Hemisphere and also globally. We are already experiencing frequent 
cold air outbreaks at mid latitudes as well as heat waves propagating up to the North Pole as described recently (February 25, 2018) 
by the weather previsionist (Etienne Kapikian) from Meteo-France.
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