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Abstract: In this paper we discuss a system of six coupled ODEs which arise in ODE
reduction of the PDEs governing the motion of uniformly stratified fluid contained in
rectangular basin of dimension L×L×H , which is temperature stratified with fixed
zeroth order moments of mass and heat. We prove that this autonomous system
of ODEs is completely integrable if Rayleigh number Ra = 0 and determine the
stable, unstable and center manifold passing through the rest point and discuss the
qualitative feature of the solutions of this system of ODEs.
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1 Introduction

In fluid dynamics, the flow of fluid in the atmosphere and in the ocean is governed by the
Navier-Stokes equations. In the scale of Boussinesq approximation (i.e., flow velocities are
to slow to account for compressible effect), the flow of fluid is given by rotating stratified
Boussinesq equations. In the theory of basin scale dynamics Maas [1], has considered the
flow of fluid contained in rectangular basin of dimension L×L×H , which is temperature
stratified with fixed zeroth order moments of mass and heat. The container is assumed to
be steady, uniform rotation on an f -plane. With this assumptions Maas [1] reduces the
rotating stratified Boussinesq equations to an interesting six coupled system of ODEs.
Our analysis is quite different from the one employed by Maas [1] in as much as we have
obtained rather precise information concerning the global phase portrait of the system
as well as analytical representation of the solution in terms of elliptic functions.
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