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Research on the Unstable Criterion about the Internal Inertial Gravity
Wave with any Frequency in the Saturated Atmosphere

WU Hong', ZHANG Xin', SUN Jun’
(1. China Meteorological Administration Training Center,Beijing 100081, China ;2. Sichuan Sub-Center of China Meteorological Admin-
istration Training Center,Chengdu 610071, China)

Abstract ; This study investigates the stability conditions for internal inertial gravity waves in a saturated baroclinic atmos-
phere. The analysis focuses on the instability criteria, using equations based on the Boussinesq approximation, non-hy-
drostatic balance, and moist adiabatic processes. The main results show that if the sum is greater than zero of the latitu-
dinal gradient of the field about the potential temperature and the one of the field about the saturated potential pseudo-e-
quivalent temperature, the necessary condition of the instability is that the slope of the constant phase line of wave is
slant towards north. If the sum is less than zero, the necessary condition of the instability is that the slope of the constant
phase line of the wave is a slant towards south. There are so many different and rather complicated formulas of the unsta-
ble criterion about the wave in the saturated baroclinic atmosphere. In general, it must be the sufficient condition of the
instability about the internal inertial gravity wave that not only the dynamical and thermal parameter A is greater than ze-
ro about the saturated baroclinic atmosphere, but also the slope of the phase line about the wave must be greater the 4,
and less than A, which are relative to the A. While the direction of the gradient of the field of saturation equivalent poten-
tial temperature is the opposite of the gradient of the field of potential temperature, there is stable more easily about the
internal inertial gravity wave. If the wave is unstable, the slope of the isoline of saturation equivalent potential tempera-
ture may be more vertical than or less vertical than one of the isolines of absolute momentum.

Keywords : saturation adiabatic process ;internal gravity wave ;stability ; baroclinic



