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Measuring Soil Moisture Content with Time Domain Reflectometry
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ABSTRACT
Time Domin Reflectory (TDR} is a method to meassure the dielectric constant (E)
which is the capacity ratio of insulated material and capacity of air used as an insulator. It
relates directly to volume of soil moisture. The principle is to used as a rods after being
injected in to the soil. The signal will be sent back to TDR and graph is shown for soil

moisture content in term of percertage by volume,
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I—J“’;_ CR 21X
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Transformer

Figure 1.1A. Analog Time Domain Reflectometry (TDR) automatic system controlled by

data logger
Digital System (D)
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cable DC to relay
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Figure 1.2D. Digital Time Domain Reflectometry {TDR) automatic system controlled by

computer (Baker and Allmaras, 1990)
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Figure 2. Multiplexer system of Time Domain Reflectometry have 12 switches (Baker and

Allmaras,1990)
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Figure 4. Soil moisture measurement by TDR htip:/psb.usu.edu/wintdr/whatistdr.html
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Table1. Equation and error of relationships between dielectric constant (€) and soil moisture

content by volume from gravimetric method (GV) {Topp et a/,1980)

Experi- Coefficients Ka = A + B@v * ch’ - a@j Error of
ment Medium Estimate of K
A B c D and 0 x10*
1. Rubicon SL+ HZO 274 (#032) 182 (¥32) 113 {X96) 525 (t68) 042 073
2. Rubicon SL+ HZO 256 (H0.14) 161 (17 127 {£51) o644 (36} 032 077
3. Rubicon S+ H20 265 (2028 278 (34} 803 (+99) 200 (tr0) 065 079
4 RubiconSL+NaCl 287 (+015) 154 (X18 125 (53 618 (t37) 028 083
5. BansleCL+HO 276 (054 49  (154) 196 (H60) 115 (113) 082 12
6. BansileCL+HO 423 (4122) 66 (4128) 350 (f971) 216 (265 143 12
6. BansvlleCL+HO 285 (H13) 226 (18 192 (137) 111 (283) 131 16
9. Bainsville C+ HZO 334 (2053 77 (#64) 222 (+188) 136 (%188 069 11
10, Organic sol 174 (4022) 034 (23) 135 (462) 553 (142) 038 18
1. Vermiculte 045 (035) 18  (£35) 831 (495) 222 (65 063 14
12. Glass 30meHO 362 (026) 418 (29) 502 (H02) 26 (75 026 033
13.  Glass, 30LUm+ HZO 388 (1013) 413 {19 745 (#67) 381 (5@ 035 0583
14, Glass, 30[Lm+ H20 303 (#017) 435 +21) 496 (Hr0y 146 (#51) 028 046
15, Glass, 30Um: NaCl 389  (1074) 896 (482) 693 (257) 813 (£184) 085 13
16.  Glass 450Lim+NaCl 330  (10.34) 310 (#50) 110 (+183) 631 (+138) 084 14
17. Glass 450pime HO 333  (2025) 828 (487) 116 (H47) 709 (£103) 061 10
18, Glass,450im+HO 376  (2031) 305 (43 116 (¥166) 678 (H117) 075 12
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Figure 5. Relationships between dielectric constant and soil moisture content by volume

(GV) of 2 soil types in wetting and drying process (Horino and Maruyama,1995)

Heimovaara (1993) Iibaunsidunsediléain

JTUNARDITEN Topp UAzADIE (1980) WLERY

9
)

Tiufvauduiusseninlufufifivisfu

WANATY (Figure 6)

Thei Agricultural Research Journal Vol. 21 No. 3 September-Decembar 2003 277



- A of

05
— * Silt loam
S 047
”g % |oamy sand
% 03 1 a Silty clay
'é loam
o
Q2 F
i
S 01}

0.0

1 2

INDEX OF REFRACTION [-]

Figure 6. Relationships between soil moisture content by gravimetric method (ew, m*/m®)

and index of refraction (Heimovaara, 1993)
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Figure 7. Relationships between soil moisture content measurement by TDR and by Neutron

probe ( Dasberg War Dalton, 1985)
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