Arctic seaice loss linked to severe U.S. winters
* Warm, a bit showery: Full Forecast | TheMall in fall *

Arctic sea ice extent at the end of the 2010 melt season (solid white) was 22 percent below the 1979-2000 average (red outline) and the third-lowest in
the satellite record.

Last winter'srecord wallopof heavy snow had many in the mid-Atlantic wondgnivhat
happened to global warming. If the planet were wagnais scientists say it is, shouldn't we be rengiléss snow? (Not
necessarily, teportedat the time). Now comes word that, paradoxically l@owinters with heavier snowfall in regions such as
the mid-Atlantic may be connected to rapid warming sea ice loss in the Arctic.

In other words, Arctic climate change, which studiase concluded is likely due in part to human atéisj could favor cooler
and snowier winters in places far removed from thedath.

Of course, this would not hold true in every wingnce multiple natural climate factors, such as iBbNn the Pacific Ocean
and the North Atlantic Oscillation (NAO) in the Atlégy compete for influence over the region's weathmeaddition to longer-
term climate change. But a né#rctic Report Card'feleased last week by the National Oceanic ancb8jrneric
Administration (NOAA) and prepared by an internaticeam of researchers contains curious insights intoAratic climate
change, which may at first seem disconnected froentsvhere at home, may be influencing weather pattere northern
mid-latitudes.

As Nick Sundteportson the WWF climate blog, the Report Card discudsesptly named "Warm Arctic-Cold Continents"
pattern that existed last winter, and ties it in pagea ice loss from a warming climate.

In theatmosphere sectiaf the lengthy report, the authors write: "Therevisience that the effect of higher air temperatures in
the lower Arctic atmosphere in fall is contributimgahanges in the atmospheric circulation in bothAttetic and northern mid-
latitudes. Winter 2009-2010 showed a new connéagtheétween mid-latitude extreme cold and snowy weraghrents and
changes in the wind patterns of the Arctic; the deedadVarm Arctic-Cold Continents pattern.”

Two of the three authors of the atmosphere sectitineafeport - Jim Overland of NOAA and Muyin Wangtloé University of
Washington - publishedsiudylast year on changes in atmospheric circulationeéltd Arctic warming and sea ice loss that
came to similar conclusions, but without the bengffitbservations during the anomalous winter of 2R020.

As detailed in the Report Card, a key reason whyié\eit temperatures have warmed in the fall andeviig because of greater
sea ice loss during the summer melt season. Sé&awdete in color, and therefore it efficiently reflséhcoming solar radiation,
cooling the ocean and lower atmosphere. But wheiceaaelts, the darker ocean waters are exposee@ &uth which boosts
both water and air temperatures. This phenomenamowtk as "Arctic amplification.”

The ensuing warming raises the height of atmosplpeessure surfaces (known to meteorologists as "geatfateeights") over
the North Pole. In fact, the report notes that theteviof 2009-2010 featured "one of the three lar§estic high-pressure events



since 1850." The higher pressure surfaces are thonighange large-scale wind patterns and can leaolits of severe winter
weather in the eastern United States and East Asia.

Loss of Arctic sea ice...
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Possible impacts of sea ice loss on atmospheric circulation in the northern mid-latitudes. Credit: NOAA.

A relatedNOAA websitestates: "Although progress towards a comprehensigerstanding of the connection between Arctic
sea ice and climate has been slow, sea ice hagésmgnized as the primary means by which the Acaitimpact the global
climate."

Arctic sea ice at the end of the 2010 melt seasanthethird-lowestin the satellite record, which dates back to 197@.study
published in June researchers used "proxy" records,agisediment cores, to extend the record of seaieat much further
back in time, and found that recent ice loss isaticired over at least the last few thousand yearsc@tses of sea ice loss
include both warming related to emissions of greesb@ases as well as natural variability.

The Report Card appropriately cautions that Arctic wagnis just one factor influencing U.S. and Eurasiaativer, but it notes
that it may become more prominent drivein coming years if recent warming and melting trecmistinue. It states:

"While individual weather extreme events cannotlivectly linked to larger scale climate changes, redate analysis and
modeling suggest a link between loss of sea iceassttft to an increased impact from the Arctic on-fatitude climate.
Models suggest that loss of sea ice in fall favogker geopotential heights over the Arctic. Wittufe loss of sea ice, such
conditions as winter 2009-2010 could happen mormnofthus we have a potential climate change par&ftker than a
general warming everywhere, the loss of sea ice avatiaer Arctic can increase the impact of the Arctidawer latitudes,
bringing colder weather to southern locations."

The Arctic Report Card contains richly detailed infatian on all aspects of the rapidly changing Aretiwironment, including
updated data on the melting of Greenland's icetsheég well worth reading in order to understand phefound, and potentially
irreversible, transformation taking place at the tofhefplanet.

The views expressed here are the author's alone dadot represent any position of the Washington Bdts news staff or
the Capital Weather Gang.



