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Analysis of the Spectral Energy Budget for
the Event of the Atmospheric Blocking

Koji TERASAKI

Abstract

Blocking tends to have a barotropic structure, and most of the characteristics can be
described by the barotropic component. There are two generating factors in the onset
stage of a blocking. One is the upscale energy cascade in the barotropic component
from synoptic scale to planetary scale. The other is the baroclinic instability of dipole
Charney mode.

In this study, I analyzed the spectral energy bundget using three dimensional nor-
mal mode energetics for thirty blockings which we subjectivity select from 1979 to
2000. Time change of energy is discribed as the sum of a nonlinear interaction and
external forcing to the barotropic component. In this study, the nonlinear interaction
means the interaction within the barotropic component and external forcing means
barotropic-baroclinic interactions. I study whether atmospheric blocking occurs by
the interaction within the barotropic component or the external forcing.

According to the result, it is found that the ratio of upscaling cascade is 30 percent

and the external forcing is 70 percent for the total number of the blocking events.

KEYWORDS : blocking, barotropic forcing, nonlinear interaction, three dimen-

sional normal mode energetics
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Global Energy
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Nonlinear Term
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