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A Self Organization Climate Model

Yi Chuixiang Wu Rongsheng
{Depariment of Resource and {Deparsmens of Aromospheric Sciences,
Environment Sciences, , Nanjing University)

Beijing Normal University)

Abstract

Chosen the global average surface temperature T and cloudiness n as state variables, the relations
of the planetary albedo « and the atmospheric effective emissivity £ with the state variables are given
that work on the several important feedback prooesses in the climate system. A highly simplified
notlinear climate model, which shows a self organization mechanism for cloud radiation intetactions, is
formulated. Near the Hopf bifurcation, the analytical solutions of the limit cycle are obtained that are
quite in agreement with the numerical solutions. With these analytical solutions, the effect of CO, and
solar radiation on the amplitude, period and phase lag are examined, Especially, we find that in addition
to the increasing temperature, an increase in concentration of carbon dioxide could inhance sharply the
amplitudes of climate osciliation. This implies that the increasing of carbon dioxide could periodicatly
bring about the disaster and aggravation of its damage.

Key words: feedback; self organization; model; natura! disaster; CO,.



