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Fig. 3 Distributions of electrical potential and current density of the probe
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Table 1  Accuracy of the calibration model for the probe

FE AL EC, EC\;s BKE AL D ECs X A2) ECs X QD xR X a2) MixR

(dS/m) (dS/m) ToO e ToE 7 (%) % (%)

1 0.446 0.442 0.297 0.450 0.379 1.8 -14.2

2 0.075 1.270 0.096 0.755 0.743 -40.6 415

3 0.084 1.006 0.152 0.791 0.756 214 24.8

4 0.421 1.320 0.176 2.030 1.488 53.8 12.7

5 0.204 0.579 0.202 0.612 0.557 5.7 3.7

6 0.287 0.410 0.234 0.452 0.455 10.3 10.9

7 0.473 0.488 0.242 0.451 0.501 7.6 2.8

8 0.468 0.402 0.277 0.450 0.407 11.9 1.4
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electrical conductivity, water content and surface conductivity on

Sensitivity Distributions and Calibration of A Sensor of Soil Slinity

LIU Mei-xian, YANG Jing-song, LI Xiao-ming, YU Mei

State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China)

Abstract: The mathematical model for a ring-shape four-electrode probe was established and the sensitivity distributions of the electrical

potential and the current density in radial and axial directions were calculated by using numerical method under the additional assumptions that the

sensor was surrounded with a homogenous medium. By studying the sensitivity field, the measuring range of this sensor was estimated to be an

ellipsoids whose radial diameter was about 1.5 times of the spacing between the two current electrodes. Moreover, for the purpose of measuring soil
salinity, we studied the relationship between soil apparent conductivity EC,, soil water content € and soil salinity EC;;s and fitted an accurate
empirical model for converting the EC, detected by the probe to customary EC;.s. This four-electrode probe would provide a simple, quick and
inexpensive method to measure and survey soil salinity.

Key words: Four-electrode probe, Sensitivity field analysis, Soil apparent electrical conductivity, Soil water content by weight, Calibration

model



