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Table 1 Dielectric constant of the

primary soil component]

Y A LB
25 1

7K 80 at 20 C

7K 3at —5 C
KR 12
piAsE 7~9
i 9~11
F 4 4 3.5
T 2.5

®2 #XLEFAAR

Table 2 Particle composition of the tested soils

. . K £
Y (>0.05 mm) ¥ (0.002~0.05 mm)
(<C0.002 mm)
29.45% 69.3% 1.25%
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Table 3 The technical specifications of Hydra probe
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water contents between prepared and

measured by TDR
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Table 4 Deviations of the soil volumetric

water contents measured by TDR

fioil Delta #iXIfR2: HIXfIm2E  Stevens #HiXfw2s A XS w22
/% /% /% /% /% /% /%

3 2.6 0.4 13.3 0.0 3.0 100.0
6 5.8 0.2 3.3 2.7 3.3 544
9 7.9 11 12.2 6.3 2.7 30.4
12 10.2 1.8 15.0 8.7 3.3 27.3
15 11.7 3.3 22.0 11.1 3.9 26.0
18 15.8 2.2 12.2 13.9 4.1 22.8
21 19.1 1.9 9.0 15.5 5.5 26.0
24 23.4 0.6 2.5 19.9 1.1 16.9
27 25.6 1.4 5.2 22.6 4.4 16.4
30 20.7 0.3 1.0 29.9 0.1 0.3
33 32.8 0.2 0.6 32.9 0.1 0.4
36 35.9 0.1 0.3 35.8 0.2 0.6
39 37.6 1.4 3.6 41.4 2.4 6.1
42 42,7 0.7 1.7 15.2 3.2 7.7
45 45.4 0.4 0.9 47,4 2.4 5.4
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and corrected by calibration equation
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The Calibration of Measurement of Soil Water Content Using
Time Domain Reflectometry (TDR)

WU Yue-ru, WANG Wei-zhen,

JIN Rui,

WANG Jian, CHE Tao

(Cold and Arid Regions Environmental and Engineering Research Institute , Chinese Academy of Sciences, Lanzhou Gansu 730000, China)

Abstract: It is necessary to calibrate Time Domain
Reflectometry ( TDR) for a measurement that a
small error is required. By calibrating, the scope of
application and accuracy of TDR can be deter-
mined. In this paper, a calibration process/method
of the measurement of soil water content by TDR
is discussed and analyzed. In addition, the funda-
mental principles and theory of the measurement of
soil water content by TDR has also been generally
reviewed and discussed. The designed calibration
experiment processes are described in detail. This
calibration experiment is based on the soil samples

collected in Arou experimental field located in the

upper reaches of Heihe River. By the method of
putting soil into a container, a very good correla-
tion is found between the actual soil volume water
content and that measured by TDR. Thus, it is
sure that TDR can be use to measure soil water
content accurately, and can offer the land surface
soil water content for WATER project in a satis-
fied level, which is the basic data for the validation
of remote sensing retrieval algorithms. The cali-
bration result can also provide a valuable reference
for the soil parameter measurement in the middle
reaches of Heihe River where the soil quality is the

same as in the upper reaches.

Key words: soil water content;time domain reflectometry (TDR) ;calibration;dielectric constant



