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Relationship between the Arctic Amplification and Arctic Oscillation
Hiroshi L. Tanaka and Tomomi Umino, CCS University of Tsukuba, Japan

The objective of this study is to understand the dynamics of the variability of the Arctic Oscillation
(AO) and to understand the relation to the Arctic Amplification (AA). The dynamical interpretation of the
AA and its connection to the AO are investigated using an energy balance model for the low- and
high-latitudinal boxes, developed originally by Alexeev and Jackson (2012). We found that the global
warming is a function of the AA Index, defined by the warming ratio for the low- and high-latitudinal
boxes in response to the anthropogenic heating. Total cooling by the OLR is also a function of the AA. It
may be important to realize that the AA is the most efficient cooling pattern of the earth system in
response to the anthropogenic global warming. The AA results in the AO negative, causing warm Arctic
and cold mid-latitudes, and the AA-AO system results in the rapid melt of the Arctic seaice, but
maintaining the same global mean temperature when AO dominates the AA.
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