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Zonal pattern of soil moisture and its influencing factors under different land use

types on the Loess Plateau
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Abstract: Soil moisture is a key factor for plant growth and eco-environment restoration on the Loess Plateau China. The
Loess Plateau is has an arid and semi-arid climate complicated landforms and a unique loess—-deposition soil environment.
The understanding of zonal pattern in soil moisture under different land use types is fundamental for environmental
mnagement for the selection and plantation of non-native vegetation types. In the present study a transect with an area of
194000 km® was selected at the center of the Loess Plateau with a north-south direction to investigate the effects of the
changes in rainfall potential evaporation soil texture and vegetation types on soil moisture. This transect included all
vegetation soil and climatic types of the Loess Plateau. Soil moisture profiles of 0—500 ¢m under farmland grassland

shrub land and woodland were measured using the sampling method in 29 counties from the southern to northern Loess
Plateau from July to August 2014. Soil texture vegetation slope slope direction elevation latitudes and longitudes were

also measured. The results showed that: 1) soil moisture under four land use types decreased gradually from the southern to
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the northern Loess Plateau with increasing latitude. This corresponded to the distribution of the mean annual precipitation

potential evapotranspiration and soil clay texture across the Loess Plateau; 2) soil moisture was significantly different
under different land use types through the comparison of soil moisture in horizontal and vertical directions. The general trend
for the soil moisture was: farmland > grassland > shrub land > woodland. The differences in root distribution and
evapotranspiration under different land use types resulted in the above trend; 3) six factors including mean annual
precipitation latitude clay content sand content silt content and potential evaporation were identified as the main
factors affecting the soil moisture content determined by correlation analysis. The mean annual precipitation and clay content
were identified as the most important factors influencing soil moisture using stepwise regression analysis. Compared with the
clay content the mean annual precipitation was the main factor determining the spatial variation in soil moisture under
different land use types. This information is useful for environmental managers to ensure ecological restoration on the Loess

Plateau.

Key Words: the Loess Plateau; soil moisture; land use type; spatial variation
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Fig.1 The study transect on the Loess Plateau
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Table 1 The measured contents of typical sampled plots at different latitudes
Plots
Index
Soil water contents/( cm® /em?) 8.95 6.06 15.47 14.33 14.14
Soil bulk density/( g/cm?) 1.36 1.42 1.15 1.21 1.25
Latitude/( °) 38.80 38.02 36.72 35.90 34.22
Rainfall/mm 427.00 378.90 505.30 612.00 579.60
Sand content/% 31.50 53.60 32.20 14.00 3.90
Silt content/% 53.30 34.10 51.10 74.20 74.30
Clay content/% 15.20 12.30 16.70 11.80 21.80
Potential evapotranspiration/mm 1098.29 1164.91 1025.86 1017.87 933.68
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Fig.2 The change of soil moisture with the latitude in farmland grassland shrub land and woodland on the Loess Plateau
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Fig.4 Profile distribution of soil moisture content under different land use types on the Loess Plateau
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2

Table 2 The correlation coefficient of soil water contents and its impact factor under different land use types

Influence factor Farmland Grassland Shrub land Woodland
Rainfall 0.884** 0.891** 0.864** 0.917**
Latitude -0.795** -0.895** -0.909 ** -0.873**
Sand content -0.855** -0.848** -0.825** -0.858**
Silt content 0.773** 0.758** 0.733%* 0.773**
Clay content 0.711** 0.732** 0.719** 0.718**
Potential Evapotranspiration -0.689" -0.810™* -0.708" -0.769"
* Kk ( P<0.01) * ( P<0.05)
3
Table 3 The multivariable linear regression analysis for impact factors on soil water contents under different land use types
2
Land use types Factor Coefficient ! P>t SE AdjusledRR2
Farmland -20.406 -5.636 0.000" 0.000 0.905
/mm 0.061 6.969 0.000" 0.750
1% 0.386 3.061 0.014" 0.330
Grassland -24.449 -6.933 0.000" 0.000 0.920
/mm 0.063 7.410 0.000" 0.734
1% 0.446 3.625 0.006" 0.359
Shrub land -23.924 -5.984 0.001" 0.000 0.843
/mm 0.058 4.983 0.001" 0.691
/% 0.444 2.656 0.026" 0.368
Woodland -27.715 -6.677 0.000" 0.000 0.900
/mm 0.067 6.656 0.000" 0.736
/% 0.450 3.111 0.013" 0.344
* t P=95% ; SE
4
SE
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