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momentum flux spectra at a single mid-latitude station

MA Lan-Meng'**, ZHANG Shao-Dong"**,YI Fan'?**
1 School o f Electronic Information , Wuhan University s Wuhan 430079, China
2 Key Laboratory of Geospace Environment and Geodesy , Ministry of Education, Wuhan 430079, China
3 State Observatory for Atmospheric Remote Sensing » Wuhan 430079, China

Abstract Inertial gravity waves in the troposphere and the lower stratosphere (TLS) were
extracted by using the data from Radiosonde observations at a mid-latitude station Miramar Nas
(32.87°N,117. 15°W). The momentum flux spectra of gravity wave were calculated. Analysis
shows that the momentum f{lux spectra in the lower atmosphere satis{y the Gaussian distribution.
The investigation into Gaussian parameters indicates (1) eastward propagating waves are
absorbed by the winter westerly jet and as a result the Gaussian peaks of the westward
propagating waves are obviously larger than those of the eastward propagating waves, (2) wave-
mean flow interaction and wave-wave interaction are likely to lead to the increase of the spectra

width during the process when waves propagate from the troposphere to the stratosphere, (3) the
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total momentum flux in the lower stratosphere is much smaller than the counterpart in the

troposphere, probably because of the absorption and reflection by jet as well as the wave

dissipation near the tropopause. Affected by the background wind, the momentum flux spectra

exhibit distinctive seasonal variations. Doppler effect profoundly influences the spectra from two

aspects. Firstly, Doppler effect will widen the width of the spectra when the background wind is

strong. Secondly, Doppler effect would significantly change the intrinsic phase speed at Gaussian

center, leading to asymmetric spectra.
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the occurrence altitude
The solid line denotes the maximal eastward wind,

the dashed line denotes the occurrence altitude.
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Fig. 2

Momentum flux spectra in the troposphere and their Gaussian fittings

Thin solid lines denote the spectra derived from formula (5) and thick solid lines denote the fitted spectra. (a) denotes the zonal spectra and

(b) denotes the meridional one. Positive values of phase speed denote eastward/northward propagating waves for zonal/meridional spectra.
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The same as Fig. 2, but for the momentum flux spectra in the lower stratosphere and their Gaussian fittings
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momentum flux spectra
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Table 2 Gaussian parameters of lower stratospheric

momentum flux spectra
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Fig. 4 Seasonal variations of Gaussian-fitting momentum flux spectra parameters in the troposphere
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