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553 EE1REY (Less-Balanced Modes)

i A Theory for Mixed Vortex Rossby—Gravity Waves in Tropical Cyclones I

—
WEI ZHONG

Narjing Institute of Mesoscale Meteorology, and Key L.aborarory of Meteorological Disaster of the Ministry
of Fducation, Narnjing University of Information Science and Technology, Nanjing, China

o - .l The instability involves the interaction of a Rossby wave on

AMSEE _LEEARWE gk ] the _boundary of the pa_tcr_l with gravity waves that_ are well
outside the patch, and it is thus filtered from quasibalanced

systems. The idea that less-balanced modes might be unstable
even if Charney—Stern—Fjertoft—like sufficient conditions for
stability are satisfied is strongly supported by the work of
Zhong et al. (2009), who showed using linear shallow water
theory that while Rossby-type and inertia—gravity—type
oscillations are clearly separable in the eye and outer regions
of tropical cyclone vortices, mixed Rossby—gravity waves can
occur in and near the eyewall, giving rise to spiral-like
structures. A weakness of the theoretical work on relatively
low frequency wave disturbances to tropical cyclone— like
vortices is that there is no attempt to couple to deep convection.

Chapter 15

100 Years of Progress in Tropical Cyclone Resen
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Mixed Vortex Rossby-Gravity waves (Lu, et al 2004,Zhong,Zhang, Lu.2009)
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The 6-hour averaged radar reflectivity and in-plane flow vectors
from OOOO UTC to 0600 UTC 24 August at 850 hPa
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SHBRARATFHIEERENEEENNFISES (BR)

West-east vertical cross sections of 1-h averaged horizontal wind (contoured, m s1), superposed with radar reflectivity (shaded,
dBz) and model in-plane flow vectors (m s™)from 0200 UTC to 0300 UTC 24 August
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Model results
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