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Abstract: [ Objective ] Although large-scale afforestation improves vegetation coverage of the Loess Plateau, it also leads to soil
moisture deficit in this region. The emergence of dry soil layers slows down or cuts off the exchange of soil moisture between the
upper and lower layers, thus causing deterioration of the soil environment and degradation of the vegetation. As an important part

of the slope-gully system on the Loess Plateau, the development and evolution of gullies change the soil moisture on the slope,
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and the distribution and utilization efficiency of water resources in the catchments. However, so far little has been done on
temporal and spatial distribution of soil moisture in gully and its surrounding areas. [ Method ] In this study, a typical gully in
Liudaogou Watershed of Shenmu County was selected as the research object for monitoring soil moisture. In the gully three
sample strips were laid out at the bottom (along the centerline), the edge (1 m wide) and the gully bank (20 m wide). Following
the direction of the gully, 12 observation points were arranged at the gully bottom from the head to the outlet of the gully, and 7
observation points were set up along the gully edge and bank, separately. At each point, a hole was prepared with an auger to the
depth of about 480 cm at the bottom section, and approximately 980 cm at the edge and bank sections for insertion of a neutron
tube (CNC503DR) for in-situ observation of soil moisture. Measurement was made at 10 cm intervals along the 0—100 cm soil
profile, and at 20 cm intervals when it got below 100 cm. Then soil moisture distribution was characterized and dried soil layers
were analyzed and compared, as well as its influencing factors. Soil samples were collected while holes were prepared. [ Result ]
(1) Soil moisture conditions were better at the bottom than at the edge and the bank, and water deficit was the most obvious at the
edge. At the bottom section, soil moisture content increased obviously along the gully from the head to the outlet, and higher in
the deep layers than in the surface soil layer, of which the 0—10 cm soil layer was the lowest in moisture content. The mean soil
moisture content of the 0—480 cm soil profiles was 17.1% at the bottom, 13.5% at the edge and 14.4% at the bank; (2) In the soil
layer above 480 cm, the mean soil water storage capacity was 80.54 cm at the bottom, 67.49 cm at the edge and 71.05 cm at the
bank; (3) Topography and soil texture were the main factors affecting soil water storage capacity, and soil water storage was
positively related to distance from the gully head, soil clay and silt content; (4) Dry soil layers in the gully area mainly appeared
at the gully head, with an average thickness of 243 cm, an average initiation depth of 257 cm, and an average water content of
9.5%. The average thickness of the dry soil layers at the bottom, edge and bank was 100 cm, 286 cm and 331 cm, respectively.
[ Conclusion ] The existence of gullies affects distribution of the soil moisture in this area and enhances its variability. Dry soil
layers in this region exist stably for long and in case of severe droughts, they are likely to keep on growing. All the findings may
serve as a theoretical basis for management of soil moisture resources and evaluation of soil reservoir in this area.

Key words: Gully; Dry soil layer; Soil water storage; Water distribution; Loess Plateau
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Table 1 Pearson correlation analysis of soil water storage and it’s influencing factors
+HESH ] ] ] _
WASARKs  HHEAEC  HIARE®D HESEC BRHERC RgE® PR BEwkmR©
Soil parameters
s E" —0.544%*
MaALEEY 0.633%* ~0.857%*
Rk 0.038 0.107 -0.121
WyRL -0.077 0.267 -0.208 0.708%**
kL i 0.05 -0.239 0.197 —0.831%* —0.981%*
e 0.336 -0.235 0.268 -0.099 -0.03 0.05
B9 S s © -0.02 0.155 —0.148 0.795%* 0.630%* —0.714%* 0.051
fitiAcH” -0.14 0.249 -0.338 0.832%* 0.505%* —0.625%* -0.215 0.669%*

H: *FIR P<0.05, **3K/R P<0.01, Note: * means P <0.05, ** means P <0.01. (DBulk density, @Total porosity, @)Clay content
( <0.002 mm ), @Silt content( 0.002~0.05 mm ), ®Sand content( 0.05~2 mm ), ®Biomass, DDistance from the gully head, ®Water storage.
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Table 2 Distribution characteristics of the dry soil layers
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Fig. 4 Thickness ( mean ) and soil water content ( mean ) of the dry soil layers changes at the bottom, edge and bank of the gully relative to time

during the observation period
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