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Relationships between soil moisture and environmental factors at different spatial scales.
WANG Xin—zeng' JIAO Feng' >** LIU Yuanxin' ZHU Leian' LIN Kun' (' College of Re-
China; * In—
stitute of Soil and Water Conservation Ministry of Water Resources Chinese Academy of Sciences
Yangling 712100 Shaanxi China) . Chinese Journal of Ecology 2012 31(2): 319-323.
Abstract: Taking Yanhe basin as a case this paper studied the relationships between soil mois—

sources and Environment Northwest A & F University Yangling 712100 Shaanxi

ture and environmental factors at slope surface small watershed and regional scales by using

canonical correspondence analysis ( CCA) . In the basin slope position and land use type were
the main factors controlling soil moisture change at slope surface scale slope and land use type
were the dominating factors at small watershed scale while evapotranspiration precipitation and
land use type were the key factors at regional scale which suggested that with the enlargement of
studied spatial scale the information contained by topographic factors ( slope direction slope po—
sition and slope) gradually converted to climatic factors ( evapotranspiration and precipitation)

but the information contained by land use type was almost invariant. This study could have signif—

icance in studying soil moisture model and hydrological model and their extrapolation.
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Table 1 Correlation coefficients of first four CCA axes and environmental factors at small basin scale
environmental factors at slope scale 1 2 3 4
1 2 3 4
0.023 -0.217** -0. 136 -0.011
0.076 -0.071 -0. 147 0. 069
¥ 0.476** -0.024 0.043 0. 003
0.526** -0.086 0. 120 -0. 095
. 0. 148 0. 003 -0.121 0. 008
-0.015 —-0.669** -0.122 0.098
N -0.031 -0. 063 -0.110 -0.019
0.075 0.323 0. 070 0. 050
-0. 025 0. 168 -0. 095 -0.013
-0. 101 0. 066 0. 260 -0. 100
-0. 108 0. 159 0.074 0. 020
0.138 -0. 066 -0. 183 0.125
0.125 -0.107 -0.113 -0.016
0. 065 -0. 064 -0.163 0. 089
_ 67.2% 96.9% 99. 8% 99.99% 0.092 -0. 118 -0.097 0. 001
- 52. 1% 94. 5% 99.9% 100. 0%

* 0.05 * % 0.01
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Table 3 Correlation coefficients of first four CCA axes and
environmental factors at regional scale

1 2 3 4
0.206** -0.119  0.087  —0.050
-0. 008 -0.005  0.186** 0.101
-0.179" 0.024  0.142 -0. 103
0. 150" 0.116 -0.074  -0.025
0.011 -0.120 -0.134 0.016
Z0.241%% 0.004 -0.021 0.030
-0. 1817 0.142°  -0.089 0. 059
0.261** -0.079  0.042  -0.051
- (%) 51.8 80.5 97.2 100. 0
1.0
R )
- 80140 ¢m S
0-20cm A
A
a0 140-200 cm
T A ol >
1
HHL
R e T
20-40icm
A
-1.0 1 '
-1.0 1.0

4
Fig.4 Biplot of soil water and environmental factors at re—
gional scale

Fig.5 Biplot of environmental factors and sample points at
regional scale
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