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Tab.2 Overturning time, GW apparent period,and the normalized overturning time

averaged over the layer where overturning occurs for cases A1-D1
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Simulation study on the overturning time of atmospheric gravity
wave to the eddy and molecular diffusion

Liu Xiao,Ma Min

(School of Mathematics and Information Science, Henan Normal University, Xinxiang 453007, China)

Abstract ; We studied the dependence of gravity waves (GWs) overturning and breaking on the eddy and molecular diffu-
sions in a two dimensional (2D) fully nonlinear numerical model. Our numerical experiments show that the GW overturning
time (defined as the time interval during which GW is convectively unstable) decreases with increasing eddy diffusion coeffi-
cient. By comparing to GWs overturning time simulated in previous 3D models, we obtain an optimal value of eddy diffusion co-
efficient that parameterizes the 3D breaking process. so that the overturning time from the 2D model is comparable to that from
3D models. The inclusion of molecular diffusion effectively dissipates small—scale structures during wave breaking and restores
stability more quickly in the region above 110 km, where molecular diffusion becomes significant.

Keywords : numerical simulation;gravity wave;overturning;eddy diffusion; molecular diffusion
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