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Theoretical Study on Arctic Oscillation and Arctic
Amplification using Energy Balance Models

Tomomi UMINO

Abstract

Recently, researches of the Arctic warming are located one of the front lines in the
problem of global warming, and are also located one of the most research projects at
home and abroad. Since 1970s the global warming have appeared prominently in the
Arctic, which is called Arctic Amplification (AA). It is considered that the AA is mainly
caused by the surface albedo feedback. However, it has been considered that some natural
fluctuations of the Arctic Oscillation (AO) influence the AA recently.

In this study some consequence assessments of AO against AA are investigated with
two energy balance models which called 2-box model and 3-box model.

According to the results of the 2-box model, a index of AA increases when the AO is
minus, but the results correspond to the observations. Here the index of AA indicates
intensity of AA. The 2-box model is not appropriate to discuss the assessments of AO
because in the 2-box model 2 boxes are divided at N30° which is low latitude. Then in
this study, the 3-box model is developed referring to the 2-box model to implement more
accuracy experiments. As the results, the index of AA increases when the AO is minus,
and sea ice moves to higher latitude. These results corresponds to the observation.

Key Wards: Arctic Oscillation, Arctic amplification, Global warming
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than 12°C

Projections from computer models predict large temperature increases in future
arctic winters (Dec., Jan., Feb.) after CO2 has doubled in the atmosphere.
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Atmospheric Heat Transport (annual mean)
Two Box Energy Balance Model
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Sea Ice (annual mean)
Two Box Energy Balance Model
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Sea Ice Latitude (annual mean)
Two Box Energy Balance Model
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Two Box Energy Balance Model
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Arctic Amplification Index (annual mean)
Three Box Energy Balance Model
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Global mean Temperature (annual mean)
Three Box Energy Balance Model
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Box1 Temperature (annual mean)
Three Box Energy Balance Model
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Box2 Temperature (annual mean)
Three Box Energy Balance Model
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Box3 Temperature (annual mean)
Three Box Energy Balance Model
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Atmospheric Heat Transport (annual mean)
Three Box Energy Balance Model
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Atmospheric Heat Transport2 (annual mean)
Three Box Energy Balance Model
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Sea Ice (annual mean)
Three Box Energy Balance Model
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Sea Ice Latotide (annual mean)
Three Box Energy Balance Model
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