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Time Evolution of Enstrophy in Quasi-Geostrophic Turbulence
Keita IGA
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Time evolution of enstrophy inside coherent vortex region of the turbulence described by quasi-
geostrophic equation (also called Charney-Hasagawa-Mima equation as an equivalence) is investigated.
There are two expressions for the enstrophy, and these expressions give different values if the amounts
inside the coherent vortex region are considered, and the difference between them becomes large as the
coherent vortices grow with time. However, when the scale becomes large enough compared with the
Rossby’s radius of deformation, the exponents expressing the time dependence approach the same value.
The difference of the exponents found by Watanabe et al. (1998) is the behavior at the transient state.
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Fig. 1 Time evolution of the stream-function field calcu-
lated by numerical simulation. Owing to the en-
ergy upward cascade of quasi-geostrophic turbu-
lence, the pattern of the field becomes large with
time.
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Fig. 2 Total energy F and energy in the coherent vortex
region E; and Eg, indicated by ‘o’, ‘x’ and ‘+’,
respectively, as functions of time t. The difference
between F; and Es, which is remarkable at ¢ < 10,
is very small at £ > 100.
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Fig. 3 Total enstrophy @ and enstrophy in the coherent
vortex region Q1 and @2, indicated by ‘o’, ‘x’ and
‘4, respectively, as functions of time £. At ¢t > 30,
the difference between @; and Q2 is large, but they
decrease in the same rate. The difference of decay
ratio is remarkable at 10 < t < 100.
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