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Analysis on a gravity wave process under vertical
shear instability environment

Qin Hao
(Guangxi Meteorological Observatory, Nanning 530022, China)

Abstract: Based on the conventional observation and reanalysis data, the development and propagation of
gravity wave in the process of large —area band echo with fluctuating characteristics from central to southern
Guangxi from January 30 to 31, 2022 were diagnosed and analyzed. The results showed that (1) Guangxi was
controlled by the southwest jet in front of the south branch trough during the whole process, and the strong
vertical wind shear provided the disturbance background for the development of gravity waves. On the cold side of
the front, the static stable layer in low level provided the necessary conditions for gravity wave propagation. (2)
Wavelet analysis showed that the process was affected by gravity waves with a period of 5~7h. In the early stage
of the process, the enhanced shear instability excited the gravity wave. During the wave maturation and
maintenance stage, the energy transferred from the basic flow to the gravity wave compensating the energy
dissipation by the wave propagation. The Richardson number has a good indicative significance in the above
process. (3) The upward motion of the wave transported water vapor to the upper level, and the positive feedback
of latent heating and unstable energy release made the gravity wave uplifting disturbance extend to a higher level.

Key words: gravity wave;shear instability ; jet stream;Richardson number



