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Abstract The problem of stratified flow over a mountain has been the subject of observational, theoretical and nu-
merical researches since the discovery of mountain lee waves at the beginning of last century. However, three-di-
mensional lee waves have received little study compared with the two-dimensional case. Except for some laboratorial
or numerical simulations, a few theoretical works that have been known about are Scorer and Wilkinson (1956),
Blumen and McGregor (1976), Marthinsen (1980) , and Sang Jianguo (1997) etc. These works are mainly theoreti-
cal studies using two-layer model, and the results are not to be compared with observations. Because the inversion
layer is often above the boundary layer, the vertical profile of static stability often appears in such a pattern, in
which a small value appears in the boundary layer, a larger value in the inversion layer, and a smaller value again a-
bove the inversion layer. If the change of horizontal wind speed with height is not sharp, the Scorer parameter pro-
file will also show this three-layer structure. In this paper, the authors will study the three-layer lee wave model in
two-dimensional case.

Adopting the boundary condition of perturbation equation, the relation curve between the wavenumbers in the x

and y directions, can be obtained. Then the disturbance solution of the trapped lee waves can be deduced by integra-
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tion along the relation curve., Using this model, an actual lee-wave case was analyzed, which happened in Macquarie

Island of Australia on 17 October 1985. The theoretical wavelength calculated by this model is 10. 1 km, which is

quite close to the observational wavelength (9. 840. 6 km) estimated from the satellite image. The theoretical re-

sults show that the wavelength, phase and wedge angle are identical in the three layers, but the amplitudes are dif-

ferent, which is maximum on the middle layer and becomes smaller in the upper and lower layers. The case is simu-

lated by ARPS (The Advanced Regional Prediction System) model, which is developed by the Center for Analysis

and Prediction of Storms (CAPS) at the University of Oklahoma (Xue et al. 1995). The numerical simulated wave-

length is about 10. 0 km, which are consistent with the theoretical results. In addition, the simulated wedge angel

and phase are all similar to the theoretical results. But the simulated results are all less than the theoretical results in

a few percent. This may result from friction and damping and low grid resolution considered in the model.

Key words three-dimensional lee waves, theoretic model, numerical simulation
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