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Characteristics of stable isotopes in soil water under several typical land use patterns on Loess
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Abstract: In this study the precipitation over the Loess Tableland in Changwu County of Shaanxi
Province and the soil water in 0 —20 m loess profiles under different land use patterns on the Table—
land were sampled and their isotope compositions were analyzed aimed to understand the charac—
teristics of stable isotopes in the soil water and the mechanisms of the soil water movement. In the
study area the equation of the local meteoric water line (LMWL) was 8D =7.398"0 +4.34 ( R?
=0.94 n=71) and the contents of the stable isotopes in the precipitation had an obvious season—
al variation of high in winter and spring and low in summer and autumn. The contents of the stable
isotopes in the soil water were fell on the underside of the LMWL and higher than those in the pre—
cipitation from July to October indicating that the soil water was mainly replenished by the precipi—
tation with lower stable isotope contents in summer and autumn. In the soil profiles of different land
use patterns the stable isotope contents in soil water tended to be the same with the increasing soil
depth; while under the same land use patterns the water’ s stable isotope composition in shallow
soil layers changed greatly with time but changed less with increasing depth. Through the compari—
son of the stable isotope contents in precipitation and in soil water it was observed that the piston
flow and preferential flow on the Tableland were coexisted in the process of precipitation infiltration

and the occurrence of the preferential flow had a certain relation with land use pattern. Generally
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the soil desiccation caused by the negative water balance resulted from the artificial plantations of
high water consumption could reduce the probability of preferential flow occurrence whereas the
precipitation infiltration in the form of preferential flow could easily occur on the farmland or natural
grassland so that the soil water in deep layers or the ground water could be replenished.

Key words: Loess Tableland; precipitation; soil water; stable isotope; land use.
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Fig.1 Sketch map of the study area and the location of investi—
gated sites.

I: Nature grassland; 1I: Wheat field; 1II:

Apple orchard; IV: (8 ) 8-year-old alfalfa grassland; V:

(23 ) 23-year-old alfalfa grassland. The same below.
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Fig.7 Dynamics of soil water in nature grassland monocultural winter wheat and apple orchard.
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