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Soil Evolution and Its Controlling Mechanisms in A Critical Zone
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Abstract: The Earth’s Critical Zone ( abbreviated as “the Critical Zone”) plays a decisive role in maintaining the func-
tion of the Earth’s ecosystem and the environment for human survival. Soil one of the key components of the Critical
Zone is tightly linked to increasingly serious eco-environmental problems since of its Human-induced imbalances of mass
transfer and energy exchange such as soil erosion and karst rocky desertification. Previous studies have provided a wealth
of information about (i) the mechanism and the rate of soil formation and their controlling factors; ('ii) the rate and deter—
minant factors of soil erosion ( via both surface and subsurface runoffs) ; and ( iii) the mechanism and controlling factors of
soil evolution. However there has been very little research on systematically comparing field data and modeling results of
the soil formation/evolution over a broad scale of from regional to continental and much less their relations to local geolog—
ical and climatic conditions as well as human activities. Karst region is one of the most ecologically fragili area in China.
Such study is of particular importance for understanding soil formation evolution and sustainability in karst and non-karst
regions which provides references in designing and implementing measures to prevent soil erosion and to restore ecosys—
tems in karst regions.
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