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Evaluating average electrical conductivity of a layered soil measured

with a vertically- installed time domain reflectometry probe

Hiroyuki OCHIAI', Kosuke NOBORIO! and Masaru MIZOGUCHI?

Abstract: Time domain reflectometry (TDR) has been
popular to measure soil water content (WC) and electri-
cal conductivity (EC) both in the field and the laboratory.
Although a TDR probe detects average WC and/or EC
along the probe length, a limited number of researches
have been reported for the accuracy of averaging WC/EC
in layered soils. We investigated the accuracy of averag-
ing bulk EC in layered soils. A sandy soil and a loam
were uniformly packed in three layers with various WC/EC
in the constant temperature incubator. Each layer has a
horizontally-installed three-rod TDR probe. Two vertical
two-rod TDR probes were installed across the three layers
of soil from the soil surface. We found that the vertically-
probes average bulk EC of three layers with —9 to +17 %
of accuracies. In addition, soil texture differences affected
on different results of bulk EC between vertically- and
horizontally-probes. However, we do not have to think dif-
ferences of electrical conductivity between the vertically-
and horizontally-probes because the differences in most of
situation are less than £10 %.

Key Words : time domain reflectometry, electrical con-
ductivity, layered soil, vertical TDR probe, horizontal TDR
probe
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Table 10O OODOOD (6=0.18mMm3 000D
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Concentration differences in layers.

Experimental number

ooo S01  S02 S03 S04  SO5

ooooo Cco1 C02 C03 Co04 CO5
Top W KC W KC W

Layer Middle W w w W Kd
Bottom W W KClI KCl W
Dist(gbcu)tion 0 0 0 0 0

W: water, KCI: 0.1 mol L™!(EC = 120 dS m~!) potassium chloride

Table20DODOOODOO (EC=120dSm™HDOOOOD
goodgd
Water content differences in layers.

Experimental number

ooo S06 SO7 S08 S09  S10

ooooo Cco6 C07 CO8 C09 Cl10

Top 0.18 0.18 0.18 0.27 0.10

Layer middle 0.18 027 0.10 0.10 0.18

bottom 0.18 0.10 0.27 0.18 0.27
Distribution

0 a a 0
(water content)

(m®*m=3)

Table3 000000000 DO0ODOOOOOO
Water content and concentration differences in layers.

Experimental number

oono S11 S12 S13 S14 S15 S16 S17
oooog Cll C12 C13 Cl14 Cl15 Cl16 C17
Top KCl KCI W KCI W W W
0.18 0.18 0.27 0.10 0.18 0.27 0.27
Laver middle W W W W W KCI KCl
Y 0.27 0.10 0.18 0.18 0.10 0.18 0.10
bottom W W KCl KCI KCIl W W
0.10 0.27 0.10 0.27 0.27 0.10 0.18

Distribution
(EC) ad ad O O O O O

(water content) [ ad ad ad ad ad ad
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Soil physical properties of Toyoura sand and Kanto loam
packed in column.
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Concentration differences in layers by (a)Toyoura sand and
(b)Kanto loam (Bars indicate 4= one S.D.).
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Water content differences in layers by (a)Toyoura sand and
(b)Kanto loam (Bars indicate + one S.D.).
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Water content and Concentration differences in layers by
(a)Toyoura sand and (b)Kanto loam (Bars indicate & one S.D.).
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