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4 How Are Observed Snow Cover/NAO Links Represented in Two Leading CGCMs? A
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SNOW COVER / NAO LINKS NH Snow Index Eurasian Snow Index \
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significantly linked to the upcoming winter North Atlantic ggp' 29 027 026 009 018 010 SEP -022 036 -009 035 012 0.25
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2001). However, two CGCMs (HadCM3 and ECHAM4) pec 015 047 033 002 015 016 DEC -040 0.62 -020 004 -009 0.40
both fail to accurately capture these links. This failure
appears due to these CGCMs having Iinadequate

atmospheric coupling above snow surfaces.

Correlation and significance: Linearly detrended snow indices
and upcoming winter (DJF) NAO. Red values significant at 5%j

level with time series corrected for serial correlation.
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The atmospheric response over Eurasia to local snow cover
variations in HadCM3 differs significantly to observations. Neither
the observed tropospheric cooling or the stratospheric warming
associated with increased Eurasian snow amounts are captured in
the model. This suggests Ilimitations in the snow-atmosphere
coupling scheme in HadCM3.

Both CGCMs exhibit greater than observed snow
amounts in winter but less than observed
amounts in summer. Largest differences occur
over southern Eurasia and the Tibetan Plateau in
winter and over North America during summer.
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Correlation significance: NH Snow Cover & 2m Air Temperature

Observations show that NH snow cover is significantly linked to 2m air
temperature over Eurasia, North America and Greenland during both
winter and summer. This zonal tripolar pattern in summer is the first stage

in a proposed remote snow/NAO Ilink involving several feedbacks
(Saunders et. al, 2003). However, the contemporaneous relationship
between snow and NH temperature is not captured in the two CGCMs.
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