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Scientific question

Does Arctic sea ice loss have a significant impact on the
weather and climate conditions in the Northern
Hemisphere mid-latitudes?
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Model setup

NCAR Community Atmosphere Model (CAM) 5.3
Prescribed monthly sea ice and sea surface temperature
4◦ latitude by 5◦ longitude finite volume grid
30 vertical levels up to 3.6 mb
7 ice scenarios, each with 20 ensemble members run for 6
years
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Sea ice scenarios

Sea ice concentration in September
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Crash course on self-organizing maps
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Crash course on self-organizing maps

Input Output

x = (r, g, b)
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Self-organizing maps analysis

1 Obtain monthly anomalies weighted by grid cell area
Sea-level pressure, geopotential height at 500 mb, 2-m
temperature
Early winter (November through January)
Region northward of 30◦N

2 Train map using all ensemble members from both sea ice
scenarios

3 Map ensemble members data from each ice scenario
4 Count the number of occurrences in each node
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Large signal to noise ratio

Sea-level pressure during early winter (mb)
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Large signal to noise ratio

Sea-level pressure during early winter (mb)
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Trained self-organizing map
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Frequency of nodes
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Changes in frequency

Low ice − High ice
(percentage point)
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Trained self-organizing map
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Composites show good agreement
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500 mb height and 2-m temperature

500 mb height
+5.0 percentage point

2-m temperature (◦C)
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Conclusions

We examined the impact of Arctic sea ice loss on the
mid-latitude winter conditions using CAM
The following significant changes were found during early
winter using self-organizing maps:

A significant decrease in the frequency of a sea-level
pressure pattern that resembles the negative AO
An increase in a PNA-like pattern in 500 mb height
Cooler early winter conditions over northern North
America
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Questions?
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