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Abstract: The square of buoyancy frequency N2 and the Richardson number Ri are commonly used to characterize the convective and dynamic stabilities of the atmosphere, respectively. We report a detailed analysis of these parameters based on high-resolution temperature and
horizontal wind measurement made with Na Lidar at Andes Lidar Observatory (30.2°S,70.7°W) and compared with results from earlier measurement made at Maui, HI, USA (20.7°N, 156.2°W). Uncertainties and biases of the instability probabilities due to photon noise are analyzed, and the
biases are subtracted from the measured probabilities. The seasonal and altitudinal variations of the instabilities probabilities show the combined effect of seasonal variation of background atmosphere and wave activities. When compared with gravity heat flux, turbulence heat flux, and
thermal diffusion, we found that their variations are opposite (more dissipation in more stable atmosphere) but can be explained by gravity wave intermittency. This has implications for parameterizing wave effects in models.

Figure 8 shows that GW is strong in June/July (winter), which is most likely due to
mountain waves. GW heat flux and effective thermal diffusivity indicate GW
dissipation. Strong GW dissipation in winter corresponds to low instability
probability;weak dissipation in March corresponds to high instability probability.
* i * Ve, Wave dissipation is controlled by both wave source, amplitude, and background
stability. Stability alone is not sufficient as an indication of wave dissipation.

Introduction

In the upper mesosphere, atmospheric instabilities are key dynamical processes
that are responsible for dissipation of gravity waves and their energy and
momentum deposition to the background atmosphere. Two main instability

processes are the convective and dynamic (shear) instabilities. The atmosphere _ . . . . . .
instability P(O<Ri<0.25) is the fraction of measurements with 0<Ri<0.25 %

becomes convectively unstable when N2<0 and becomes dynamically unstable . . _

when 0<Ri<1/4, where N is the buoyancy frequency related to vertical * Photon noise creates errors in measured temperature and wind. These errors
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temperature gradient and Ri is the Richardson number related to vertical propagate to N“and Riand then to P(N°<0), P(5>40) and P(0<Ri<0.25). There
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Probability of convective instability P(N%<0) is defined as the fraction of
measurements with N?<0. Probability of large shear P(S>40) is defined as the
fraction of measurements with $>40 m/s/km. And probability of dynamic
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