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Fig.1 Profile of a typical slope covered by larch plantation in the Xiangshuihe watershed of Liupan Mountains
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Table 1 Vegetations and sites condition at different slope positions of the studied slope in Xiangshuihe watershed



ek Wb orp B Werp Poh T W
Slope position Up Upper Middle Lower Down

level level level level level
LM SR 1 Elevation(m) 2 494 2 453 2 412 2 357 2 300
Site condition 3% Slope gradient(° ) 32 33 35 35 32
% [F]Slope aspect SE SE SE SE SE

3% 2 ¥ Thickness of soil (m) 120 130 100 120 130

MARAKS: AW FDominant tree species Ha4b ¥ - FA Larix principis-rupprechtii

fiE ARHIEE Canopy density 0. 55 0.7 0.6 0.65 0.75
Forest growth % & Forest density(plants hm?) 1 025 1 250 1125 825 1 100
characteristics ~ “F34/i % Average DBH (cm) 17.5 20. 1 19.3 17.3 17.8
P44 = Average height (m) 13.1 16.3 18.3 14.8 14. 1

WEARJZHE Shrub coverage (%) 31 30 35 26 30
HORJZ % Herbage coverage (%) 35 30 40 20 35
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Table 2 Spatial variation of soil electric resistivity with slope position and soil depth along the longitudinal transect line

of the typical slope studied (Qm)

E5Z A ARGt MR Measure depth AT
Slope position ~ Statistics description 05m 155m 27m 398m 537m 6.91m Whole profile

¥+ SEIME Mean 7009 1105 1506 1851 1939 244.1 178.6
Up level KAl Max. 166.7 1549 2675 273.0 2583 359.3 359.3
fx/ME Min. 4107 46.33 9744 1416 1130 1834 41.07
FRfEZE Sd. 2423 2589 46.03 3589 4257 65.80 65.02
Y | SEIME Mean 8257 1041 1663 1616 1649 197.4 151.7
Upper level KAl Max. 567.7 1657 377.0 2769 3395 4464 567.7
f/ME Min. 419 2205 5751 8378 10.65 106.3 4.19
Fr#EZ Sd. 1246 3561 7969 5829 1151 1275 97.78
Hrp SFEI{E Mean 5448 9439 1147 1461 2082  269.6 155.8
Middle level B K {H Max. 158.7 1315 2140 2104 397.3 4937 493.7
x/ME Min. 7.28 5333 2495 1075 150.3 119.0 7.28
Fr#EZ Sd. 2823 1979 4782 2758 7619 137.0 77.69
PR SFEI{E Mean 60.07 1051 1426 2031 2211 2497 167.6
Lower level B K {H Max. 7865 1257 1746 2367 2525 3454 345.4
x/ME Min. 3169 5183 6431 1662 152.8 1718 31.69
Fr#EZ Sd. 1011 1650 2875 2029 2978 59.34 69.15
WE SFEI{E Mean 5528 94.81 1304 1915 2139 3574 176.4
Down level B K {H Max. 84.47 1645 2162 2818 2966 770.6 770.6
e /ME Min., 554 3042 1396 88.09 1494 1873 5.54
Fr#EZ Sd. 1711 31.33 5328 4945 4835 2152 105.6
BATE “F-H1{E Mean 6450 101.8 1409 1775 2004  263.7 166.0
Whole level B K AH Max. 567.7 1657 377.0 2818 397.3 770.6 770.6
/M Min. 419 2205 1396 8378 10.65 106.3 4.19
Fr#EZ Sd. 5655 26.79 55.14 4454 69.16 135.0 83.06
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Inverse Model Resistivity Section
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Fig.2 Distribution of soil resistivity with soil depth in a row of 5 sections, 120 m each, along the longditudinal transect
line from slope top to slope foot
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Table 3 Variation of soil resistivity with soil depth along latitudinal transect lines at different slope positions (Qm)
s ik gt SR Measure depth FEAE

Slope position ~ Statistics description 0.5m 155m 27m 398m 537m 6.91m Whole profile

Bk T4{E Mean 66.18 133.3 1440 169.3 188.1 2047 150.9
Up level Fokf Max. 1339 4550 2074 2513 3322 2905 455.0
/M Min. 2020 7353 1055 1151 3579 5468 20.20

FrifEZ Sd. 26.66 8650 32.85 3977 8896 8898 30.45

B F-HI{H Mean 5736 9850 1440 1988 1918  207.4 148.1
Middle level BoAfH Max. 9630 1752 2545 2674  267.0  289.2 289.2
H/MAE Min. 4122 5094 9368 1292 1361 1036 41.22

P2 Sd. 12.60 2655 36.84 3993 5594  63.30 18.63

Ber T4 Mean 61.94 1140 1449 1787 2335 267.0 166.7
Down level Fkfi Max. 8895 1451 2213 2758 3065  377.0 377.0
5 /ME Min. 3811 7779 8118 1981 9498 146.8 19.81

FrifEZ Sd. 1196 18.15 37.10 7498 7418 73.86 29.63

BALE F-HI{H Mean 61.83 1153 1443 1823 2045 2263 155.8
Whole fevel FoAfH Max. 1339 4550 2546 2758 3322 3770 455.0
/MHE Min. 2020 5094 81.18 1981 3579 5468 19.81

FrifE 2 Sd. 17.07 4373 3560 5156 73.02 75.38 26.24
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Inverse Hodel Resistivity Section
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Fig.3 Soil resistivity distribution along the 3 latitudinal contour transect lines at different slope positions (Up level,
Middle level, Down level)
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Fig.4 Relationships of soil resistivity with total soil porosity and volumetric water content
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Spatial variation of soil electric resistivity of a typical slope in the Xiangshuihe watershed



of Liupan Mountains, Northwest China
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Abstract To understand the spatial distribution of soil hydrological characteristics along slopes, the method of
multi-electrode electrical resistivity tomography (ERT) was used in a study started in early May 2009 on a typical
mountain slope in the Xiangshuihe watershed of the Liupan Mountains in Northwest China. The slope is 600 m long and
covered with an artificial larch (Larix principis-rupprechtii) plantation. A longitudinal transect line was set up from the
top to the foot of the slope and three transect lines at different slope positions to detect horizontal variation of the soil
electrical resistivity. Results showed that along the longitudinal line, soil electric resistivity, on the whole, though
remaining spatially continuous, varied to some extent. It decreased from the slope top to the mid slope and then
restoratively increased on the slope downward. As a result of the uneven distribution of soil characteristics, surface
topography and vegetation along slope, the longitudinal variation of soil electrical resistivity was greater than its
horizontal variation. The electrical resistivity increased with soil depth as gravel and rock content increased with depth. A
close relationship was observed between the soil electrical resistivity and soil porosity as well as the volumetric soil
water content. The more close relation with the soil water content suggested that it is feasible to determine the spatial
variation of soil characters such as the soil moisture through measuring spatial distribution of soil electric resistivity on
slope.
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