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Table 1 Physical and chemical properties of soil tested
(g/kg) CEC
(<2 pm) (2~ 50 um) (>50 pm) (g/em’) (g/ke) (cmol/kg)
138.7 374.5 486.8 1.65 0.378 14.98 15.48
1.2 AU ) I
““Ku/pF A S (m’) L
D (m)
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B 1 Ku/pF IHBISKENERE
Fig. 1 Ku/pF apparatus for measurement of unsaturated hydraulic
conductivity
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Fig. 2 Measurement equipment of soil resistivity
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038 . IBIRIIREI
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37 %, —— HCE KM

0 ~ 80 kPa 0.36

Gardner 0.35

034 -
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0 = ah® )

h (cm H,O) 6 "
0.32

(Cm3/cm3) a b 1 1 1 1 1 1 ]
0 100 200 300 400 500 600 700

1 8 Gardner HFEWE ST (em H,0)
2 4 HIEKSIFERZAINESERE
%2 Gardner RIS SR Fig.4 Measured and simulated water retention curves of tested soil
Table 2  Fitted results of Gardner model
a b R RMSE
1 0.435 —0.041 0.896 0.005
8 0.414 —-0.035 0.958 0.003
a=0425 b=
—-0.038
0 =0.4255700%8 (3) 0.378 4)
4 1/n
e::0378x[f§J (5)
ol
2.2 1~6
1stOpt
[3]
3

*3 BEXR-ZKESHUSERSIN p,

Table 3 Resistivity-moisture model parameters of observed and fitted

Ps Ps n R RMSE
1 20.43 17.236 1.115 0.904 0.022
2 19.65 15.965 1.362 0.895 0.022
3 18.79 16.448 1.077 0.959 0.012
4 21.87 5.698 2.393 0.585 0.036
5 19.65 11.495 3.124 0.575 0.040
6 18.56 19.067 1.025 0.962 0.015
3
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Fig. 5 Resistivity-moisture curve and observed data
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Fig. 6 Resistivity-matric suction curve and calculated data
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Fig. 7 Moisture and matric suction under same soil resistivity
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Preliminary Exploration on Resistivity Method for Determining
Soil Water Retention Curve

ZHANG Zhi-xiang', XU Shao-hui'*, CUI Jun-ling®, SHI Qing’
(1 Department of Environmental Science, Qingdao University, Qingdao, Shandong 266071, China;
2 Qingdao Hydrologic Bureau, Qingdao, Shandong 266071, China)

Abstract: This paper surveyed the soil resistivity and corresponding moisture content of the soil from a field of Qingdao
City by using self-made equipments, and then established the parameters of resistivity-moisture model. Based Soil Water
Retention Curve (SWRC) obtained from the “Ku/pF apparatus”, the relationship between resistivity and matric suction was
constructed through moisture content, and the resistivity-matric suction model was proposed which would be an alternative
method to predict the soil matric suction. Then, combined resistivity-matric suction model and resistivity-moisture model, the
purpose of obtaining SWRC was achieved, which made it possible to predict SWRC on the regional scale spatially and temporally
via the resistivity method.

Key words: Resistivity method, Moisture content, Matric suction, Soil water retention curve
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