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Diagnostic Analysis of the Arctic Oscillation
using the AO Index Equation

Yuko SHIMO

Abstract

The Arctic Oscillation (AO) is well known as dominant sea-level pressure (SLP)
anomaly pattern in Northern Hemisphere. The AO influences on climate in the
Northern Hemisphere including Japan. It is important to understand the mecha-
nism of the AO.

In this study, we investigated the abnormal weather using the AO Index equation.
The AO is defined as the EOF-1 of SLP variation, which is dynamically connected
to the variation of the barotropic height. Based on this concept, a barotropic
general circulation model called a Barotropic S-model has been developed at the
University of Tsukuba. Long- term integration of the S-model confirms the AO
as the EOF-1 of the barotropic atmosphere. Therefore, the AO Index (AOI) is
simply an inner product of the AO mode and the state variable of the S-model.
We can thus derive the AOI equation which provides the budget of the AOI by
differentating the AOI with respect to time and substituting the S-model. Using
this method, the abnormal weather is analyzed diagnostically.

As a result, we speculated the mechanism of AO as follows. The trend of AOI
time series comfort to almost the linear term, and the forcing term is the opposit
trend. So, AO is contributory the linear term, conversely the forcing term acted to
restrain the AO. As AO negative, the nonlinear term is triggring, and the linear
term accelerated the AOI negative.

It was suggested that time series of the AOI is contoributory the linear term, and
the forcing term acted to restrain the AOI. The nonlinear term is very caostic, so
it is not always true that the nonlinear term act positive or negative feedback for
the AO.

Key Words: Arctic Oscillation, AOI equation
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