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Impacts of Forest Vegetation on the Soil Water
Cycle in Loess Plateau

Zhouping Shangguan( Mingan Shaol?l  Yushan Li2  WenzhuYang!@

ABSTRACT Soil desiccation is the most serious problem in the forest vegetation
in China’s Loess Plateau. It shows long term and severe shortage of soil water in
the rhizosphere due to high water consumption by plant transpiration, insufficient
compensation by precipitation and the dry local microclimate. It leads to soil sur-
face crusting, increase of soil bulk density and scarce plant vegetation cover. Af-
forestation is getting more difficult and forest deterioration occurs in large areas.
Based on the detailed observation in the dry soil stratum, this paper presents the
reasons for such problems. Arid soil-layer is the ecological aftermath of strength-
ened soil desiccation resulted from the disturbing and breaking alignment of plant
succession and ecological foundation of soil water. Our results show that high
evaporation demand, water and soil loss, unsuitable selections of vegetation types,
and large population density are probably the major reasons. Some recommenda-
tions are also presented in this paper. These include proper selection of vegetation
types, reducing population density and adjusting population productivity reasona-
bly according to local precipitation so as to keep the balance between transpiration
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and soil water storage. Following these recommendations, a sustainable popula-
tion and production can be maintained. The negative effects of the dry stratum on
the surface water infiltration for recharging underground water were discussed in
terms of ecological hydrology. The dry soil profile discontinues the link between
surface water and underground water and forests reduces the total amount of run-
off going out of forest areas. This leads to small surface and ground runoffs that
affect water cycling in a watershed scale.
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