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Numerical Simulation of the Rossby Wave Breaking

and Atmospheric Blocking Formation

Yoshihiro YASHIRO

Abstract

There is atmospheric blocking phenomenon as one of the source of unusual
weather and long-range forecast. When an atmospheric blocking occuer, westerly
jet is blocked, and meanders around an atmospheric blocking. It is very important
to understand the mechnism of blocking formation in study of unusual weather.

Based on Tanaka and Terasaki (2006)’s atmospheric blocking formation theory
and Tanaka and Watarai (1999)’s Rossby wave breaking condition, we confilm
the process from Rossby wave breaking to blocking formation in the numerical
simulation. In Tanaka and Terasaki (2006)’s blocking formation theory, the energy
of atmospheric blocking is accumulated at the spherical Rhines scale ci exceeding
the Rossby wave saturation. In Tanaka and Watarai (1999)’s Rossby wave breaking
theory, Garcia (1991)’s condition appears to be a criterion for the Rossby wave
saturation, but is not for the Rossby wave breaking. The Rossby wave breaking
occurs when the noise energy becomes comparable to the wave energy.

In this study, criterion of the Rossby wave breaking and atmospheric Blocking
formation is examinated, using a simple barotoropic B-model. we conducted the
analysis of energy in the time-series and of energy spectrum in the phase speed
domain and in the zonal wave-number domain.

According to the result, we showed that Tanaka and Terasaki’s atmospheric
blocking formation theory and Tanaka and Watarai’s Rossby wave breaking con-
dition could be examined, using simple barotoropic B-model. In the all-wave-
number’s model experiment, when the zonal energy is high, because the zonal
energy is accumulated excessively exceeding the eddy energy spectrum peak, re-
alistic atmospheric blocking is formed. Therefore, realistic atmospheric blocking
might occurs when atmosphere come into the geostrophic turbulence.

Keywords

Blocking formation, Rossby wave, Spherical Rhines Scale, phase speed domain
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Barotropic Height
Barotropic B-Model , Wavenumber 6
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Barotropic Height
Barotropic B-Model , Wavenumber 5
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Barotropic Height
Barotropic B-Model , Wavenumber 4
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Barotropic Height
Barotropic B-Model , Wavenumber 8
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Global Total Energy
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Barotropic Height
Barotropic B-Model
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Barotropic Height
Barotropic B-Model
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Energy Spectrum
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Barotropic Height
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Energy Spectrum
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Barotropic Height
Barotropic B-Model
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Barotropic Height
Barotropic B-Model
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Energy Spectrum
Barotropic B-Model
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Barotropic B-Model
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Barotropic Height
Barotropic B-Model
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Energy Spectrum
Barotropic B-Model
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