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Abstract

In this project, we want to know the formation mechanism of the instable structure
which is located in the northwest side of Jupiter’s Great Red Spot. More precisely, to
discuss the interaction between vortex and its surrounding wind shear bands. First,
different from the former research, we use numerical model and show the formation
of planetary band structure only required the transmission of low frequency waves
which is under a quasi-geostrophic condition. Secondly, by the acceleration of wind
shear, the elliptical vortex could be equivalent to a round Kirchhoft vortex. In result,
the Great Red Spot won’t rotate but be able to maintain stability. Third, by the using
of shallow water model, we find that the higher wind speed and the smaller planetary
vorticity in lower latitude are essential to the instability which is located in the
northwest side of the Great Red Spot. And it can be explained by inertial and
barotropic instability. In addition, we conduct a hydraulic model experiment to show

that the instability is proportional to the difference of kinetic energy.
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