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Table 1 Electrical conductivity of solutions different n KCl concentration
KC1 (mol L™ 1) 0. 00 0.02 0.4 0. 06 0.08 0.10 012 0.14 0. 16
(S m~ L 20°C) 0. 00 2.55 4.48 6.52 8.55 10.48 12.32 1411 15.91
( 2 12) 24h ( L 55 em™ ?,
1. 4g em™?) PVC ( 35cm, 10cem, 30cm, ),
KCl , 003’ em?® ,
0. 33em® em ™3, 0. 42em® em™ 3 TDR
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Fig. 1 A schematic diagram of the experimental apparatus
PVC s Precisa 30 000D( ), 30kg,
01g ESI MP-917 TDR, 30cm, (4),
TDR (1), 30em , Ta= 2ns( ) T, TDR
2
Table2 Paticle distribution of tested soils
(%) (%) (%)
Sand Silt Clay
Sanple No. Texture (> 0.05mm) (0.05~ 0. 002mm) (< 0. 002mm)
1 88.8 4.0 7.2
2 68.8 21.0 10.2
3 40.8 38.0 21.2
4 6.8 58. 4 34.8
5 0.8 5.4 48.8
,  TDR
1.2.2 TDR ( 2
45), (1.33g em™?) Ve, ,
TDR ( 20 )
2
2.1 TDR
, ( < 0.15cm® em™ °, < 0. 18cm’
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Fig.2  Water content determined by TDR in soils with different electrical conductivities
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Table 3 Slope and intercept of the correlation line between K% calculated under different
electrical conductivities and the adual water content ( sandy soil)
(5 )
Fledrical R? Ko w K
Slope Intercept
condud ivity
0 0.1208 0. 1% 1 0.973 86. 08 2.6
2.37 0.1210 0.197 6 0.9995 85. 83 2.7
4.48 0.121 4 0.197 5 0.9995 85.33 2.7
6.52 0.121 6 0.1%2 0.994 85.08 2.6
8.5 0.1165 0.180 9 0.9962 91. 85 2.4
10. 48 0.1072 0.1577 0.968 106. 67 2.2
12.32 0.101 5 0.148 3 0.970 117.77 2.1
14. 11 0.097 8 0.1350 0.9872 126. 00 1.9
15.91 0.085 8 01113 0.9873 160. 15 1.7
2.2
, , TDR
2 2 ( 5)
: 85 m( NS m( ) . ,
. TDR
3 (9) ;
B= (- Q0020%+ 0.00120+ Q 105K’ = (- Q0050+ 0.00220+ 0.1957)  (6)
b ’ .
0= (- Q00040°+ O 00320+ 0.1243)K%°— (- 0.00099°+ Q00740+ 0 2197) (7)
TDR : Ko’
2 2 2
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Fig.3 Comparison between water contents of soils with different
clay contents determined by TDR and by gravimetry
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Table 4 Parameters of the measured linear correlation between K9 3
and actual water content in sois with diferent clay contents
R? K w K,
Sample No Slope Intercept
3 01192 01921 0.9983 8. 16 2. 60
4 0.1207 0.197 4 0.9976 8. 21 2.67
5 01176 0184 0.9978 9. 31 2.46
05
4 Ka

80. 36, K
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EFFECT OF SOIL BULK ELECTRICAL CONDUCTIVITY
ON TIME DOMAIN REFLECTOMETRY MEASUREMENT
OF SOIL WATER CONTENT

Cao Qiaohong Gong Yuarrshi
( Depatment o Soil and Water Sciences ¢f China Agriculturd University, Bejing 100094)

Summary

Time domain reflectometry (TDR) is widely used in determining water content for general
agricultural soils. But for soils with high bulk eledrical conductivity, such as saline soils or heavy
clay soils, the TDR measurement was not ideal because of dielectric losses. Based on experiments,
this work intended to explain the phenomenon of TDR measured value deviating from actual water
content. The result showed: when the water content was low (sand, < 0. 15em® an™’; sandy
loan, < 0.18cm’ em™ %), increasing electrical conductivity was not linely to induce a higher
measwred value. While the water content was high and the electrical conductivity up to 8 dS m™ '
(sandy loam) and 11 dS m™ l( sand), TDR measured value was apparently higher than the actual
waer content. In the case of higher electrical conductivity (< 16 &S m™"), K, was still in linear
correlationship with the actual water content, while the slope and intercept were influenced by
dieledric loss. In this study, a calibration equation was set up, considering the influence of
electrical conductivity was set up. The increase in soil clay particle content also induced TDR
measurement deviation. When the soil water content was low, the measured value was lower, and
when the soil water content was high, the measured value was higher. If the clay content was <
50% , the measured error would be < 0. 02cm’ em >

Key words TDR, Soil water content, Electrical conductivity, Dielectric loss



