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Abstract: In this paper, the transport noises were added to the deterministic Leray-a model and the
Leray-a model of Euler equations with transport noises was constructed. The existence and scaling limit of
solutions of the stochastic Leray-a model of Euler equations were studied in three-dimensional (3D) space
when transport noises tended to 0. Through Galerkin approximation and compactness method, we
explored the existence of global weak solution (in the sense of distribution) of stochastic Leray-a model of
Euler equations. In the meanwhile, the special value method was used to make the noise tend to 0, and the
scaling limit of the solution was studied by combining Prohorov’s theorem and Skorokhod's theorem. The
results show that the solutions of Leray-a model of Euler equations with transport noises converge to the
unique solution of the deterministic Leray-a model. This result solves the problem proposed by Barbato et
al. of the scaling limit of the solution when the noise tends to zero.
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