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5. Conclusions

°In summary, an instantaneous satellite footprint (process) level analysis has identified a statistically significant
covariation between Arctic low cloud fraction and liquid water content and sea ice concentration in all seasons.

*The observed rapid Arctic surface temperature warming [Chylek et al., 2009] and sea ice melt (Stroeve et al.
2007) are evidence of a significant change in the Arctic surface climate.

*Arctic sea ice decline is a symptom and a driver of Arctic climate change (e.g., Holland and Bitz 2003).

*Sea ice-cloud interactions buffer seasonal sea ice loss by limiting melting and accelerating freezing.

*Applying these relationships to a future climate with less sea ice suggests that low clouds in the Arctic
should become more frequent and contain more liquid water.

*Observations and modeling studies suggest that low clouds respond to variations in Arctic sea ice extent (Pinto *The results imply two critical features for simulation Arctic climate changes and sea ice-cloud

1998; Kay and Gettelman 2009; Kay et al. 2010; Palm et al. 2010; Barton and Veron 2012).

*Reducing the significant uncertainty in the magnitude and sign of the Arctic cloud response to the changing

Interaction:
(1) Distribution of atmospheric regimes must be properly simulated

Arctic sea ice cover is necessary for understanding the present and future Arctic climate (e.g., Curry et al. 1996). (2) Characteristics of the marginal ice zone must be properly modeled

2. CALIPSO-CloudSAT-CERES-MODIS (C3M) data 4a. Results: Sensitivity of Column Integrated Cloud 4b. Sensitivity of Cloud Property Vertical

Properties to Sea Ice Concentration

Profiles to Sea Ice Concentration

*C3M (Kato et al. 2010) is a merged data product that

placed CALIPSO, CloudSAT, CERES, and MODIS data onto 100; — B A
a common 20 km footprint. o T —

*C3M data is available from July 2006 through June 2010
at the NASA Langley ASDC: http://eosweb.larc.nasa.gov/
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{|* The variation of cloud LWP with sea ice concentration also ] N ey :

'1* Overall, cloud LWP decreases with increasing sea ice
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Dataset contains footprint averaged R e T e concentration.
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