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Abstract: [ Objective ] Soil moisture is one of the most important factors for plant growth and solute transport in arid and
semi-arid areas. An accurate and effective measurement of profile soil moisture is a critical issue of soil hydrology. The
technology of electrical resistivity tomography (ERT) based on soil electrical properties provides a new geophysical method for
measuring soil moisture content in the profile, which has been widely applied in the studies of soil water dynamics, groundwater
recharge and root-water interactions in many regions in the world. However, little is known yet about the applicability of ERT to

monitoring soil moisture or groundwater in the loess area, and the lack of information on profile soil resistivity (p) as affected by
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land use inhibits progress of the research on hydro-geophysics. This study was conducted to (1) explore characteristics of profile p,
as affected by land use and slope position, in slope land and dam land in the northern part of the Loess Plateau, (2) determine
effects of slope position and land use type on p and (3) examine applicability of ERT to monitoring soil moisture and groundwater
dynamics in the loess area. [ Method ]Profile p in slope lands and dam land, different in land use type (including cropland, natural
grassland, artificial grassland and caragana shrubland) was measured with a high-density ERT (Advanced Geosciences, Inc.) in
the Liudaogou catchment in the northern part of the Loess Plateau. Variation of profile p with land use type and slope position was
analyzed with ANOVA. [ Results ] Results show that land use type and slope position had significant effects on p in slope land. In
terms of mean profile p, lands different in land use type followed an order of caragana shrubland > artificial grassland > natural
grassland > cropland. Furthermore, mean profile p was the lowest in the bottom of the slope, followed by the middle and top of
the slope. These findings suggest that profile p was closely related to soil moisture condition. Profile p in the dam land exhibited
obvious horizontal and vertical variation in distribution. Vertically, p displayed a curve of high - low - high from the top to the
deep loess layer, and the upper boundary of the low-resistance zone was consistent with the table of shallow groundwater in the
dam land, while horizontally, profile p was closely related to land use type and geological position. Compared with the head dam
land, the tail dam land had a low-resistance zone significantly thicker and penetrating the high-resistance zone in the shallow soil
layer, which may be ascribed to crops’ lower water consumption.[ Conclusion ]Spatial distribution of profile p varies significantly
with land use type and slope position in the loess area. The geophysical method of ERT is recommended for monitoring and
studying spatial and temporal characteristics of dry and wet conditions of soil profiles different in land use type, as well as
shallow groundwater dynamics in the loess area of China. It can also be used to study relationships between precipitation,
vegetation, soil moisture and groundwater, particularly for areas thick in sediment deposits.
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Table 1 Descriptive statistics of soil resistivity in slope land

b5 + W) 2 S SN: ] fe/Mi A b A 2
Slope positions Land use types Max/Qm Min/Qm Mean/Qm SD.
Ak 104.68 33.35 59.53Cd 15.49
ST 104.65 44.96 62.42Cc 8.57
b3
R 144.26 44.43 70.19Cb 9.17
Bottom of slope
Fr S5 HEA M 279.69 35.03 85.18Aa 27.24
B 279.69 33.35 69.33C 19.58
Ak 84.40 4191 61.93Bd 7.63
PRFE R 79.44 49.48 64.68Bc 7.15
EE S 95.41 51.57 72.23Bb 9.06
Middle slope o
7 45 THE AR Hh 152.89 51.88 82.14Ba 16.51
JEREN R 152.89 41.91 70.24B 13.31
Ak 93.47 4735 65.63Ad 8.23
£SO N [ 92.16 53.62 68.25Ac¢ 6.43
ﬁ]ﬁ e ok e
RN 117.01 55.11 74.09Ab 9.90
Top slope o
7 45 HE AR Hh 139.84 57.18 82.29Ba 17.7
JENEN P 139.84 47.35 72.57A 13.07

H: ARFRE FR R IR A — T R R E A B R 22 7 B3 (P <0.05), AE/NG F8ER IR [l — e A 8] 4 3 7] FH 25 70
HH%R 2513 (P<0.05), Note: Different capital letters represent significant differences between different slope positions the same in

land use type ( P < 0.05) and different lowercase letters represent significant differences between different land use types the same in slope

position ( P<0.05) .
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