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Plain Language Summary: (@) GPHamp z=30 km
The dynamical characteristics of the zonal :g: ézg
wavenumber 1 (s = 1) Rossby-gravity %)322 525
wave (RG1) are examined utilizing long- 7§ s0s Eég
term reanalysis data which covers the ggi % ézg
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altitude. This wave is identified as an il

distinct and isolated spectral peak at a
wave period of 1.3-day in the zonal

wavenumber-frequency spectra, which

well accords with the theoretically- e VLS e
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predicted s =1 Rossby-gravity normal (€ z=65 km

mode. The spatial phase structure of the

detected RG1 wave is also consistent with
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the normal mode theory. The

climatological distribution of RGI is

shown as a function of latitude at various JA FE MA AP MA JU JU AU SE OC NO DE
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heights. A detailed case study for a notable —_— go T -f 90N
event suggests that the source of RGI is EE :gg:
situated not only in the troposphere but § EQ
also in the middle atmosphere. ?5 :zgz
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* RGI1 exhibits characteristi 1 : : : : :
Gl exhibits characteristic scasona Figure 1. Time-latitude sections of the climatology of

the GPH amplitude of RGI at (a) z = 30, (b) 50,
(c) 65, and (d) 80 km. A 15-day running mean is
applied. The contour intervals are (a)0.375 m,
(b) 1.25m, (c¢) 2 m, and (d) 4 m. In the bottom right
panel, the solid curve represents the latitudinal profile
of the Hough function of the s = 1 RG mode.

variation in the middle atmosphere: the
amplitude is largest in the winter
hemisphere in the stratosphere and
lower mesosphere, while enhancement
is observed in both winter and summer
hemispheres in the upper mesosphere.

* The strong RGI has horizontal and
vertical structures consistent with the normal mode theory in the height range from upper
stratosphere to lower thermosphere where the RG1 amplitude is large.

* Both the climatology of the geopotential height amplitude and the time evolution of the amplitude

of a distinct case suggests the presence of RG1 source in the middle atmosphere.
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