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Although turbulence, which is ubiquitous around us, has been studied through the
ages, the dynamics at small scales where the statistical law is universal has been
the main target. In this study, we focus on the large—scale dynamics and obtain
following results
(1) We have proposed the theoretical framework for the fluctuation of kinetic energy

at large scales.

(2) We have shown that statistical laws can be described universally by normalizing

them with their correlation length.

(3) We have reproduced the log—normality at large scales by numerically simulating

the fluid equation and the stochastic process equation.

(4) We have shown that in some wave—turbulence system, two turbulence states which

have different statistical laws coexist
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