Advances in Mathematical [)

[ ] [
. . . GAKKOTOSHO
Sciences and Applications G TOKYO JAPAN
Vol. 31, No. 1 (2022), pp. 45-71

JUSTIFICATION OF THE HYDROSTATIC
APPROXIMATION OF THE PRIMITIVE EQUATIONS IN
ANISOTROPIC SPACE L3 L1 (T?)

KEN FURUKAWA

Institute of physical and chemical research (RIKEN)
7-1-26 Minatojima-minami-machi, Chuo-ku, Kobe, Hyogo 650-0047, Japan
(E-mail: ken.furukawa@riken. jp)

and

TAKAHITO KASHIWABARA

The university of Tokyo
3-8-1 Komaba Meguro-ku Tokyo 153-8914, Japan
(E-mail: tkashiwa®ms.u-tokyo.ac.jp)

Abstract. The primitive equations are fundamental models in geophysical fluid dy-
namics and derived from the scaled Navier-Stokes equations. In the primitive equations,
the evolution equation to the vertical velocity is replaced by the so-called hydrostatic
approximation. In this paper, we give a justification of the hydrostatic approximation by
the scaled Navier-Stokes equations in anisotropic spaces Ly LZ (T%) for ¢ > 1.
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