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Global characteristics of vertical wavenumber spectra based on a high-resolution climate model
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Global characteristics of vertical wavenumber (m) spectra is examined for temperature, horizontal and vertical wind
fluctuations by using data from a high-resolution gravity-wave resolving climate model. It is well known that observed vertical
wavenumber spectra of temperature and horizontal wind fluctuations have a characteristic shape roughly proportional to m 3.
However, there is an observational evidence showing that the spectral slope seems to depend on the latitude. As observations
are usually made in limited geographical and vertical regions, we analyzed data from a high resolution gravity wave resolving
climate model with fine vertical resolution of 300 m in the middle atmosphere to examine three-dimensional characteristics of
vertical wavenumber spectra.
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Figure 1. Power Spectra for normalized
temperature, zonal wind, meridional wind
at lower stratosphere along 160W (black
curves) with fitting curves(red ones).
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Figure 2. Global map of spectral
parameter t. Its of normalized
temperature, zonal, meridional
and vertical wind spectra are
shown from the top.
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Figure 3. Global map of spectral

parameter m, of normalized temp-
erature spectra.lts of altitude range
18-25km, 20-35km, 35-50km and
55-70km are shown from the top.
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