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Gravity waves are one of the key elements for driving the atmospheric coupling from the stratosphere to the thermospher
during stratospheric sudden warmings (SSWs). The limited knowledge of gravity wave variations and their source distribution
leads to the uncertainty in the SSW simulations. In this study, ECMWF-T799 (25km horizontal resolution and 91 vertical levels
up to 0.01 hPa) is used to study gravity wave variations.

Gravity wave activities increase at the edge of the polar jet prior to the 2009 SSW. The magnitude and occurrence of gravit
waves correlate well with the location and strength of the polar vortex that is strongly distorted by planetary wave growth. During
the development and onset of SSW, the zonal-mean gravity wave potential energy density (GW-Ep) increases prior to the pee
SSW in association with the growth of planetary wave wavenumber 1 and wavenumber 2, respectively, and significantly weaken
after the SSW. These variations are confirmed by COSMIC/GPS observations. The enhancements of GW-Ep are likely caused |
the in-situ gravity wave source, and changes in filtering are responsible for decreases of GW-Ep after wind reversal. These gravi
wave variations are implemented into TIME-GCM and examine the upper atmospheric responses. Gravity wave variations alte
planetary wave structure and mean flow, resulting in modifications of tidal propagations and nonlinear interactions between tid
and planetary waves.
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