A MATHEMATICAL APPROACH TO THE EL NINOPHENOMENON.

1 AVILA, A.V., 2 RIBEIRO, A. 10bservatorio Nacional - UERJ, Rio,Brazil 2 DHN MB, Rio,
Brazil

El Nino-Southern Oscillation (ENSO), theoccasional over warming of the easternequatorial
Pacific, is believed to bethe result of a complex dynamicalcoupling between the atmosphere
and theocean. In spite of the remarkabletheoretical progress in recent years, itis not yet clear
what determines thephenomenon. Here we introduce anapproach for describing EI Nino
generalfeatures based on its essential physicsas a self-sustained oscillation of amassive pool
of warm water affecting,and been affected by, the superficialwinds. A double well potential is
usedto represent both, the competitionbetween the two atmospheric convectioncells, which
tend to take the warm poolaway from its equilibrium position, andthe land mass barriers to
the warm poolmotion. The seasonal trade winds arerepresented by an external periodicforce
and a dissipative term is includedto represent the energy losses. Themodel leads to the
Duffing equation, awell known nonlinear differentialequation of Chaos Theory, through
whichsome of the very peculiar El Ninocharacteristics can be explained. Undera wide range
of parameters, thenumerical integration of that equationcan reproduce the aperiodic sea
surfacewarming, the seasonal phase locking forthe beginning of the phenomenon and
longterm climate changes.



