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Factors influencing soil moisture at different scales of the Lhasa River basin, China. FU Guo-
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Abstract; The scale difference and role of factors influencing soil moisture regime are the basis of
scale dependency study. This study, which selected farmland soils in the Lhasa River basin of the
Tibetan Plateau as the research object, identified the main factors affecting the soil moisture using
ecological redundancy analysis (RDA) and statistic analysis methods, based on data obtained by
remote sensing technology and field surveys. The soil layers of 0-20, 20-40 and 40-60 c¢cm were
collected with the soil-drilling method at each of 115 sampling sites distributed in the whole basin of
the Lhasa River and 49 sampling sites in one of its sub-watersheds. The results showed that soil
moisture content in the Lhasa River basin, under the influence of climate and altitude, increased
from southwest to northeast, and was higher in the lower soil layer than the upper layer due to water
supplement by lateral seepage of the river. At sub-watershed scale, farmland soil water content de-
creased with increasing the altitude and slope, and soil water storage capacity decreased with in-
creasing the gravel content. The results were a significant support for the farmland expansion to
higher altitude, adjustment of cropping structure, land consolidation, and construction of irrigation
facilities in the region.

Key words: Tibetan Plateau; The Lhasa River basin; farmland; soil moisture; influence factors;
ecological redundancy analysis (RDA).
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Fig.1 Study area and sampling points layout.
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Table 1 Statistics of soil moisture at different scales
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AR 0~20 113 15.8 26.9 4.7 16.0 5.6 35.3 0.01 -1.02
Lhasa River 20~40 109 14.9 30.2 5.7 14.1 4.5 30.1 0.61 1.07
basin 40~60 82 15.2 30.9 7.1 14.9 4.5 29.3 1.41 0.53
TR BRAE N 0~20 49 16.9 24.4 4.7 16.8 5.2 30.7 -0.48 -0.51
Sub-watershed 20~40 47 14.2 26.3 6.2 14.2 3.4 24.0 0.78 2.81

40~60 38 15.0 30.0 9.0 14.8 3.7 24.4 1.82 6.89
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Table 2 Correlation coefficients of soil moisture and environmental factors at different scales

W RE + 2R FEAEL ) 72 %73 W PR LAY R
Study scale Soil depth Sample Latitude Longitude Altitude Slope Distance Soil gravel
(em) number to river content

ETARTIN R 0~20 113 0.340 " * 0.291** 0.137 -0.119 -0.179 0.010
Lhasa River 20~40 109 0.291** 0.210°* 0.076 0.029 -0.214"
basin 40~60 82 0.109 0.095 -0.120 0.092 -0.278"
/NI 0~20 49 0.505**  -0.377** -0.509* * -0.354" -0.493* * -0.265
Sub-watershed 20~40 47 -0.091 -0.095 -0.003 -0.124 0.050

40~60 38 -0.143 0.116 0.095 0.052 0.104

# % P<0.01; = P<0.05.
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Fig.2 Two-dimensional RDA ordination diagram of soil mois-

ture under different layers and environmental factors.
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Fig.3 Soil moisture in four climate types.

I . BECERIE X Cold semi-humid region; T . Fi 2R X Wet
cold semi-humid region; Il . T T 2 X Cool semiarid region; IV .
AT X Mid semiarid region.



739 FFEEAR . BRI B A R RURE K 352 [R5 2119

The surface layer<The lower layer

x RESTR
The surface layer<The lower layer

Bl T Main stream
I ST Tributary

B4 Rz S R K UL
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Fig.8 Diagram of relations between soil moisture and impact factors in farmland of Lhasa River basin.
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