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Abstract As one of basic researches in the mesoscale system, it is necessary to made clear the waves and their char-
acteristics in the mesoscale system. But, what are characteristics of the vortex wave and the inertia-gravitational
wave? Do they have separability? All these are the new problems that need to be solved urgently. So in this paper
the authors try to answer the questions. The spectrum and spectral function of the mesoscale wave are studied by u-
sing non-static equilibrium quasi-two-dimensional Boussinesq equations. It is supposed that the basic flow is only the
function of z. The equations of are linearized under definite conditions, and then the initial and boundary value prob-
lem is changed into the eigenvalue problem of generalized matrix after assuming normal mode solution. The charac-
ters of spectrum and spectral function can be realized. And conclusions can be got as follows. When the basic flow is
zero and the stratification parameter and the Coriolis parameter are constant, it is easy to get analytical solution of
the spectra and spectral function. In this circumstance, only a couple of internal inertial gravity waves exist and all
kinds of modes are simple harmonic wave. The higher mode is, the slower the wave travels and the greater the verti-
cal wave number is. All modes are discrete spectrum, and there are accumulation points. In addition, checking nu-

merical computation is discussed. It is shown that the scheme of numerical calculation is reasonable and the precision
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of numerical calculation is higher in lower mode. If a variety of vertical stratification structure is considered, in gen-
eral, the analytical solution of eigenvalue problem cannot be gotten, even no basic flow. Accordingly, the numerical
solutions are applied. Here only discrete spectrum of the internal inertial gravity wave exists, and as the stratifica-
tion parameter changes, the structures of mode deviate from that of simple harmonic wave. When the basic {low is
not equal to zero, the question becomes more complex. And there are three waves in the equations: a couple of in-
ternal inertial gravity waves and a vortex wave. These three waves all have continuous spectrum, critical layer and
the critical wavelength which depend on the geostrophic parameter f and the vertical shear of basic flow. When the
disturbance wavelength is less than the critical wavelength and greater than half of that, there exists the overlapping
section of an internal inertial gravity wave and a vortex wave. And when the disturbance wavelength is less than half
of the critical wavelength, there exists the overlapping section of the three waves. Here, there is no pure continuous

spectrum section of the vortex wave, and the fast wave or the slow wave cannot be distinguished. The critical wave-

length can be considered as the criterion of dividing scale of atmosphere motion.

Key words mesoscale wave, wave spectrum, spectral function
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