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Abstract

The nonlinear Shrédinger equation with disturbance term is obtained, by simplifying the posi-
tive pressure quasi-geostrophic vorticity equation with dissipative effect through multi-scale
trans-formation and perturbation method. On the base of this, topology of nonlinear Shréodinger
soliton is analyzed. And effect of forced dissipation on the blocking structure is studied by using the
direct perturbation theory of solitons. The results show that: 1) Without dissipation, there exit two
forms for the stationary Shrodinger soliton: the flow field has a soliton-shaped solitary wave when
the basic zonal velocity is small and the isolated wavelet amplitude is large enough, which
represents a low-index circulation, as well as the flow field is a degenerate central structure when
the basic zonal velocity is large and the isolated wavelet amplitude is small, which characterizes
the low-index circulation. 2) The dissipative effect has an inhibitory effect on the development of
obstruction, which inhibition changes with a negative exponential function of time.
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Figure 1. The blocking flow field of unheated single soliton solution
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Figure 2. The approximate latitudinal flow field of unheated single soliton solution
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Figure 3. Suppresive effect of forced disspation on soliton wave
amplitude
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