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Analysis of the geomorphological dependency of Southern Hemisphere
annular mode using Linear Baroclinic Model

Azusa Endo
Abstract

O Itis known that Southern Hemisphere annular mode (SAM) is the phenomenon that pres-
sures in mid and high latitudes in southern hemisphere change keeping opposite correlation.
SAM expands and diminishes to move planetary wave northward and southward (Limpasuvan
and Hartmann 2000).

00 Nishizawa and Yoden (2004) ran Global Circulation Model assuming the amplitude of to-
pography 0.0 to 1.0 times and researched the geomorphological dependency of SAM. When
the amplitude of topography is 0.4 to 0.45 times, there develops wavenumber 1 mode and does
not appear annular mode. And the case of another amplitude, annular mode is distinguished.
[0 Previous researches adopted statistical method and there are no researches that are used
theoretical method. My objective is to explain that SAM is intrinsic solution and to find ge-
omorphological dependency of SAM. | use a three-dimensional Spectral Linear Baroclinic
Model (LBM) which developed by Tanaka and Seki (2013) and verify the geomorphological
effect by reducing amplitudes of topography. This model can compute all the wave-wave /
zonal-wave interactions and barotoropic-baroclinic interactions.

O Barotropic height in Southern Hemisphere is almost zonal. And specific eigensolution can
be got by barotropic instability analysis. Barotoropic height of the singular eigen-mode eigen-
value problem (EVP-1) is as characterized low pressures in high latitudes, high pressures in
mid latitudes and wavenumber 3. It is similar to the definition of the SAM which is the lead-
ing mode of Empirical Orthogonal Function analysis of monthly mean 850 hPa height. Then,
SAM can be explained that it is intrinsic solution.

[0 When the amplitude of topography is changed from 0.0 to 1.0 times, a series of EVP-1 is
characterized as annular mode. Wavenumber 1 which is be referred by Nishizawa and Yoden
(2004) is translation wave.

Keywords
(Southern Hemisphere Annular Mode, geomorphological dependency, Linear Baroclinic Model,
Eigenvalue Problem)
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Spectrum
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Barotropic Height
Standing eigenmode EVP-1 scwa=1.0 diffusion=2.3E39 0/360
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