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Effect of Slight Change in the Solar Constant on the Climate

Xin Guojun and Liang Fuming
(Depariment o fGeophysics, Peking University, Beijng 100871)

Abstract A new three—component time-dependent climate model is established. The model consists
of three equations which respectively governs the change of annually mean global surface temperature,
atmospheric temperature and cloud amount. Using the bifurcation theory, the steady states and their
stability of the climate model with the change in the sclar constant are investigated. The model results
show that the cloud and snow—ice albedo feedbacks, water vapor emissivity feedback may lead to mul-
tiple stable climate states, namely complexity of climatic variation. Only under the condition of strong
water vapor emissivity fesdback, the cloud emissivity feedback can change the structure of climate sys-
tem noticeably. The strong snow—ice feedback and water vapor emissivity feedback can lead to the oc-
curring of global climate jump change, although the solar constant has the stight changes within the
range of 1 %.
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