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On September 16, Arctic sea ice 
appeared to have reached its 
minimum extent for the year of 
3.41 million square kilometers 
(1.32 million square miles), 
according to a preliminary 
assessment from the U.S. 
National Snow and Ice Data 
Center. This is the lowest 
seasonal minimum extent since 
satellite records began in 1979 
and is the result of persistent 
warming in the Arctic. The sea 
ice extent will now begin its 
seasonal increase through 
autumn and winter. 
 
The data is provisional. 
Estimates and trends identified 
by other national sources are 
similar to NSIDC. The World 

Meteorological Organization will consolidate sea ice data from a variety of 
Members around the globe in compiling its annual Statement on the Status of 
the Global Climate.  
 
 
According to the National Snow and Ice Data Center, this year’s minimum 
was 760,000 square kilometers (293,000 square miles) below the previous 
record minimum extent in the satellite record, which occurred on September 
18, 2007.  This is an area about the size of the Spain and the United Kingdom 
combined, or the state of Texas. This year’s minimum is 18% below 2007 and 
49% below the 1979 to 2000 average, according to the National Snow and Ice 
Data Center. 
 
Overall there was a loss of 11.83 million square kilometers (4.57 million 
square miles) of ice since the maximum extent occurred on March 20, 2012, 
which is the largest summer ice extent loss in the satellite record, more than 
one million square kilometers greater than in any previous year, according to 
the National Snow and Ice Data Center. 
 
 
 
Full details at http://nsidc.org/news/press/2012_seaiceminimum.html 
 
 
 



Record low ice volume 
 
The record low sea ice extent in the Arctic Ocean is not a surprise, according 
to the World Climate Research Programme, which is co-sponsored by the 
World Meteorological Organization. It was preconditioned by previous 
developments in the Arctic.  
 
 
The sea-ice extent is what the satellites can see on the ocean surface.  
Modern instruments and data analysis methods also make it possible to look 
at the thickness of sea ice. The sea ice volume has also been declining and 
the low volume records have been repeatedly broken in the three last years.  
This is shown in the graph of the absolute anomaly of the ice volume in the 
Arctic Ocean, produced by the Pan-Arctic Ice Ocean Modeling and 
Assimilation System of the Polar Science Center in Seattle, USA. 
  
 

 
 
 
Melting of the sea ice in the Arctic Ocean is related to global warming and its 
acceleration in the Arctic.  The Arctic ice cap acts like an air conditioner in the 
northern hemisphere and so its melting will have an impact on our climate. 
 
However, global warming does not mean that all areas of the globe will warm 
uniformly, and in fact reduction in the size of the ice pack might lead to more 
extreme weather.   
 
The warmer Arctic Ocean affects atmospheric circulation in the polar Northern 
Hemisphere. The so-called Arctic Oscillation (AO) Index can influence the 
regional circulation.   Below is the AO Index computed by the U.S. National 
Climatic Data Center.  It shows very significant disturbances to the 
atmospheric circulation over the Arctic at the end of the first decade of this 
century. 



 
 

 
 
 
Significant anomalies in circulation can lead to frequent outbreaks of cold 
Arctic air into mid-latitudes. This means that even in a warmer-in-the-average 
world it is possible that during northern-hemisphere winters, air temperatures 
may suddenly drop.  
 

The “Arctic Report Card” (http://www.arctic.noaa.gov/reportcard) describes 
how this may happen and calls the new climate pattern “Warm Arctic – Cold 
Continent”.  
 
Impact on Jet Stream 
 
Much research is being carried out into whether the melting of Arctic sea ice 
will also impact on the fast-moving polar jet stream, one of the four major 
atmospheric jets existing on our planet. The polar jet stream’s position and 
strength are driven by the temperature contrast between mid-latitudes and the 
Arctic. With the warming Arctic the contrast gets smaller and the jet stream 
becomes weaker and more susceptible to disturbances. The airflow is 
therefore less zonal and has stronger and longer-lasting meridional waves on 
it that may lead to weather patterns called “blockings”, which can be 
associated with heat waves, cold spells, droughts, and excessive rains.  It 
may be said therefore that the warmer Arctic tends to favor more extreme 
weather in lower latitudes. 
 
 
 
 



 
 
 
 
Seasonal Sea Ice Cover 
 
It is expected that the Arctic Ocean sea-ice loss, which is clearly observed 
from space and is related to global warming, is going to continue. Modern 
climate science predicts that the sea-ice cover in the Arctic Ocean will 
become seasonal in several decades. That means that at the end of northern-
hemisphere summers only relatively small fraction of sea ice will remain.  
 
The prospects of the ice-free Arctic call for a comprehensive observation, 
assessment, prediction, and environmental protection activities in this region.  
 
The World Meteorological Organization and its cosponsored programs, such 
as the World Climate Research Programme, step up multidisciplinary 
observations and research required to address the complexity of the ongoing 
change and its consequences for people and environment.   WMO is 
establishing a Global Cryosphere Watch programme to observe and monitor 
what is happening to the Cryosphere (which includes glaciers, snow, ice 
sheets, ice shelves, sea-, lake-, and river- ice, permafrost and frozen ground). 
 
 
Suggested links: 
 
U.S. National Snow and Ice Data Center http://nsidc.org/arcticseaicenews 
 
Japan Aerospace Exploration Agency http://www.jaxa.jp/index_e.html 
 
Arctic Monitoring and Assessment Programme, Snow Water, Ice and 
Permafrost in the Arctic http://amap.no/swipa/ 
 
Arctic Regional Observing System http://arctic-roos.org/ 
 
Canadian Ice Service http://www.ec.gc.ca/glaces-ice/ 
 


