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토양의 세립분 함량과 염분농도가 TDR 측정값에
미치는 영향 고찰

A Consideration on the Effect of the Fine Content and Salinity of
Soils on the TDR Measurement

Abstract

Experimental laboratory tests were carried out to assess the effect of fine content and salinity
of soils on the measurement of TDR(Time Domain Reflectometry). In the test, using soil
column which was made by PVC pipe with the dimension of 25cm height and 20cm diameter,
the salinity variation of soil was controlled by the solution which was dissolved NaCl to
destilled water in the range of 0~40g L-1. The fine content of soil was controlled by kaolinite
which was mixed with Jumunjin sand in the range of 0~50% to the total dry weight. The water
contents of soil tested were measured with the conventional oven dry method beside TDR and
compared the these values to figure out the extent of effect. As the results of tests, it was
appeared that the water content measurement by TDR can be affected by the salinity level, fine
contents, and the degree of saturation of the soil.
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Ⅱ. 재료및실험

Fig. 1. Schematic diagram of soil water content measurement using TDR 

Fig. 2.  Reflection wave from TDR
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Fig. 3. Soil column & Trase-1 TDR

Fig. 4. TDR waveguide (3-wire buried type)
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(a) NaCl 0g∙L-1 (EC=0.001 dS∙m-1) (b) NaCl 10g∙L-1 (EC=0.980 dS∙m-1)

(d) NaCl 40g∙L-1 (EC=3.540 dS∙m-1)

Fig. 5. Relationship between water content and salinity of soils

(c)  NaCl 20g∙L-1 (EC=1.894 dS∙m-1) 
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Fig. 6. Influence of the fine content with the soil salinity variation on the TDR measurement
[S: Sand content (%), F: Fine content (%)] 
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Table 1. Summary of the average error with test conditions

Mixing ratio
NaCl (g∙L-1)

0

S100:F0 4.23% 10.64% 7.99% 23.48%

S90:F10 8.38% 9.55% 9.55% 14.97%

S80:F20 7.65% 12.72% 5.12% 16.55%

S70:F30 4.71% 9.75% 12.41% 25.23%

S50:F50 6.94% 11.08% 15.34% 15.90%

Average 6.38% 10.75% 10.09% 19.22%
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Fig. 7. Comparision of the effect of the fine content and salinity on the TDR measurement
with the degree of saturation of soil
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