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Development of a multipoint real-time monitoring system
for soil electrical conductivity

Xu Yanling , Ma Daokun, Zeng Qingmeng, Lin Jianhui , Sun Yurui
(College of Iformation and Hectrical Engineering,China Agricutural University ,Beijing 100083, China)

Abstract In order to obtain the concentration of sail solution that has a linear relationship with the soil electrical con-

ductivity (EC) for solute transport modeling a multipoint EC measurement system using the principle of four-electrode

measurement method to determine EC was developed. The system hardware, including special designed small 4-pin

probes, data acquisition boards (DAB) , and temperature sensors, was integrated to compensate the temperature ef-

fect on EC. The monitoring software developed by VC programming language was adopted for collecting, displaying

and storing functions of EC with the system hardware together. The consistency of multipoint measurements was re-

solved by calibrating to channels and probes. A series of experiments was carried out to reduce the effects from chan-

nels o DAB and sensors. The correlative coefficient between the measured and standard conductance is 0.999 5,

which shows that the experiments for calibration are necessary. While, the measuring errors from probes shouldn’ t be

ignored and the structural constants of each probe should be calibrated section by section.
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Tablel Resultsof measurement and coeficients between standard conductance and G of channd
G/ mS
a b R?
20.00 10.00 9.09 7.69 6.67 5.56 4.55 3.70
CH1 22.03 10.48  9.482 7.997 6.890 5.703 4.635 3.753 0.889 8 0.514 1 0.999 5
CH2 22.01 10.48 9.481 7.991 6.890 5.700 4.638 3.753 0.890 6 0.509 3 0.999 5
CH3 22.03 10.48 9.475 7.995 6.894 5.697 4.636 3.756 0.889 8 0.5155 1.000 0
CH4 22.01 10.48 9.475 7.989 6.894 5695 4.637 3.751 0.8907 0.5106 0.9995
CH5 22.00 10.48 9.478 7.992 6.892 5.698 4.634 3.753 0.891 2 0.506 6 1.000 0
CHG6 22.00 10.47 9.474 7.984 6.894 5.700 4.631 3.754 0.8910 0.5101 0.999 5
CH7 22.02 10.48 9.481 7.991 6.892 5.700 4.634 3.753 0.890 0 0.513 9 0.999 5
CH8 22.00 10.47 9.478 7.991 6.886 5.699 4.631 3.756 0.8909 0.5099 0.9995
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Table 2 Corrdative coeficients between EC and G
G/ mS
2 20 20 50 50 120
mq Ny Ri mp N2 Rg msz n3 Rg
1 0. 103 -0.041 0.9995 0. 084 0. 309 0.999 8 0. 089 -0.092 0.9982
) 0. 109 0.070 0.9797 0. 096 0. 100 0.9831 0. 104 -0.277 0.9445
3 0. 109 -0.048 0.9995 0. 089 0.297 0.999 7 0. 099 -0.580 0.9945
7 0.111 -0.050 0.9996 0. 092 0. 264 0.999 6 0.101 -0.476  0.9956
5 0. 106 -0.048 0.9997 0. 087 0.291 0.999 6 0. 099 -0.682 0.9942
S 3] 0.118 -0.073 0.9997 0. 099 0.238 0.999 6 0. 108 -0.442 0.9971
S7 0.115 -0.051 0.9998 0. 095 0.272 0.999 7 0. 105 -0.497 0.9945
3 0. 107 -0.056 0.9994 0. 087 0.315 0.999 7 0. 100 -0.726 0.9948
) [BB/OL].
, 25 [2004~03~10]. http://www. cigem. gov. cn/ ¢ ngbao/
No4/ zhuantibaogao/ 2. htm
3 [2] ) , ,
M]. : ,2000:2207232,
, 458 (M1
2807292
' [3] Danquigny C, Ackerer P, Carlier J P. Laboratory tracer
’ 1024 tess on threedimendona reconstructed heterogeneous
' porous media [J]. Journa of Hydrology , 2004, 294 :196
, 10s —212

[3]. , 2001, 18(1) :29734

[J]. , 2003,19(2) :127°128
[J3]. ,2005 ,30(10) :68°69

Rhoades J D, Manteghi N A, Shouse PJ, et d. Soil
dectrica conductivity and il sinity: new formulations
and cdibrations [J]. Soil S Soc AmJ, 1989 ,53: 433~
439



80 2006 11
[8] . [J]. , 2003 ,8(4) :20723
[J]. , 1997 , [15] . TDR
25(6) :69°73 [J]. ,2000, 19(1) :37-
[9] : ;o 41
[J]. , 2005, 17 [16] , .
(2) :83786 [3]. ,2001, 17(2) :21723
[10] , [17] RhoadesJ D, van Shilfgaarde J. An dectrical conduc-
[3]. , 2001, 32(90) :85~ tivity probe for determining il sainity[J]. Soil Si Soc
87 AmJ, 1976, 40:647-651
[11] , . TDR [18] RhoadesJ D, Shouse PJ, Alves W J, et d. Determin-
[J1. , 2001, 9(2) :97799 ing il slinity from il dectrica conductivity us ng dif-
[12] , . TDR ferent modds and esimates [J]. Soil S6 Sc Am J,
[31. , 2004 ,12:10712 1990 ,54:46°54
[13] , , [19] .
[J]. , 2004 ,20(1) :51755 [D]. : , 2000
[14]
2 * 973
2006 “ 973" , 2 , 4
" ( ),
" "( )
“ 973" 9 “ 973 2



