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A Global Distribution of Inertial Gravity Waves
in the Atmosphere

Shunji BABA

Abstract

Since the role of gravity waves in weather phenomena was discussed theoretically
at the beginning of the 1980s (Lindzen 1981), we have come to recognize the impor-
tance of gravity waves in the global circulation of the middle atmosphere through
numerous observational and theoretical studies. Recent studies are focusing on
the role of gravity waves that may be generated or associated with convection, jet
stream, synoptic-scale waves, frontal system, etc. In this study, a global ditribu-
tion of inertial gravity waves is analyzed, using the expansion in three dimensional
normal mode functions for the global Gaussian analysis data for FTA the JMA.

It analysed by comparing geopotential height of gravity wave and Rossby wave
and original data. As a result, gravity modes have properties that intensify low-
pressure and counteract high pressure. The low-pressure of the gradient wind is
stronger (weaker) than the low (high) pressure of the geostrophic wind. The re-
lation of the Rossby wave including a lot of the gravity wave and original data
including the gravity wave becomes similar, too. It is consistent with interpreta-
tion that typhoon with a lot of centrifugal forces contains a lot of gravity wave
than extratropical cyclone.

It is shown that the Rossby wave almost occupies the mean value of the zonal
wind by zonal mean. The west wind blows in the trade wind area and the east
wind blows in the west wind area in the gravity wave. There is a possibility that
the value appears because Rossby wind is decelerated from original wind by the
frictional force.

An enough result was not obtained about the high pressure of the gravity wave
element by this analysis. A further analysis is necessary.

Key Wards: Gravity wave , 3D nomal mode decomposition , Global Distribu-

tion
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