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Spatiotemporal variation characteristics of soil water content and
temperature within active layer at slope scale in the
Fenghuoshan basin, Tibetan Plateau

ZHAO Haipeng', LU Mingxia', WANG Yibo', YANG Wenjing', LIU Xin', BAI Wei’
(1. College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, China; 2. School of Environmental and
Municipal Engineering , Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: Based on the soil hydrothermal and meteorological data on top as well as bottom of the shady slope
and bottom of the sunny slope on a slope of the Fenghuoshan basin, Tibetan Plateau, the spatial and temporal
variability of soil water content and temperature under different topographic conditions were analyzed. The re-
sults show that in the thaw period, below the depth of 5 cm, the starting date of soil thawing on bottom of the
shady slope was earlier than that on top of the slope, but was lagged to that on bottom of the sunny slope. The
soil water content on bottom of the shady slope was higher than that on top of the shady slope and bottom of the
sunny slope. In the freezing period, the starting date of soil freezing at all depths on bottom of the shady slope
was earlier than that on top of the slope, but lagged to that on bottom of the sunny slope. The soil water content
on bottom of the shady slope was higher than that in the corresponding soil layer on top of the shady slope, and
at depths of 20 cm, 100 cm and 160 cm it was higher than that in the corresponding soil layer on the sunny
slope, but at depths of 5 cm and 50 cm, the difference between the two was small after stable freezing. In the
whole freezing-thawing process, the response of soil temperature on bottom of the shady slope to temperature
change was weaker than that on top of the shady slope and bottom of the sunny slope, but the response of water
content to rainfall was stronger than that on top of the shady slope and bottom of the sunny slope. Since vegeta-
tion growth and development is dependent on soil water content and temperature condition, the spatial and tem-
poral variability of soil water content and temperature under different topographic conditions will affect the spa-
tial distribution characteristics of vegetation. In the case of future climate warming, the vegetation on slope top
may degrade and desertification will be appeared due to water deficit. While soil water on bottom of a slope re-
sponds strongly to rainfall and the vegetation will not degrade significantly. Between different slope directions,
the degree of vegetation degradation may be greater on the sunny slope than on the shady slope.

Key words: active layer; topographic; vegetation; soil temperature ; soil water; Fenghuoshan
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