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Abstract  Some of the authors’ cument studies on the hydrological interactions in the atmosphere-ecosystem-soil system
by using the Bucket model and some simplified models developed cumently by the authors are reported. The results of
theoretical analysis and numerical simulation show that these models can very clearly and compactly capture the essential
feature and some basic characteristics of this complex system. For given atmospheric variables, this system possesses
pronounced phenomenon of multiple time scales, " red shift” of response spectra, multi-equilibria and limit eycle,
bifurcation, abrupt change, self-organization, recovery, “ desertification” and chaos. Most of them also exist in the

reality. Especially, the " shading effect” of canopy (the wilted biomass included ) demonstrated by the authors’
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investigations might be the major mechanism leading to desentification for relatively short period due to the over use of

grassland, and the desertification for a relatively long period or due to the climate change might result from both the

Charney” s mechanism and the shading effect. These ideas should be validated by funther numerical simulations. Some

methods for improving the estimation of inherent time scales in the soil hydrology are also proposed.

Key words  atmosphere-ecosystem-soil system, hydrological process, multi-equilibria, chaos, desertification, shading

effect
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