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Abstract

The basic principle of time domain reflectometry used for soil moisture measurement is introduced,

and the disadvantages of currently available TDR instruments are discussed as well as their advantages. A

new TDR system, called P — TDR, composed of a high-frequency signal generator, a phase detector, a

microprocessor and a soil moisture probe is developed. Single-frequency sinusoidal voltage signal is

adopted as test signal, and the travel time of the test signal along with probe embedded in moist soil is

measured by a phase detector instead of high-speed sampling oscilloscope, from which the soil water

content will be estimated. It has high accuracy and resolution in travel time measurement. Calibration

experiments are conducted in sand, loam soil and clayey loam soil samples with the volumetric water

contents varied from zero to saturation. The experimental results show that the measuring deviation is less

than 0. 03 between P — TDR and gravimetric sampling method.
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Tab.1 Soil moisture measurement results of P — TDR and gravimetric sampling method
W1 (p, =1.576 g/cm®) B4 (p, =1.421 g/em®) i+ (p, =1.277 ¢/em®)
FREE P-TDR B PRIk P-TDR B PRIk P-TDR W%
0. 005 0.019 0.014 0.015 0.019 0. 004 0.022 0.019 -0.003
0.022 0.019 -0.003 0. 037 0. 050 0.013 0. 067 0. 039 -0.028
0.041 0.043 0.002 0.063 0.085 0.022 0. 106 0. 084 -0.022
0.058 0.071 0.013 0.081 0.105 0.024 0.135 0. 109 -0.026
0.078 0. 106 0.028 0. 107 0. 120 0.013 0.179 0.151 -0.028
0. 097 0.115 0.018 0. 166 0. 159 -0.007 0.217 0. 189 -0.028
0.114 0.143 0.029 0. 194 0.197 0.003 0.275 0.245 -0.030
0. 135 0. 155 0. 020 0. 229 0.236 0. 007 0.361 0.331 -0.030
0. 158 0.183 0.025 0.264 0.265 0.001 0.293 0.265 -0.028
0.175 0.204 0.029 0.304 0. 286 -0.018 0.412 0.387 -0.025
0.205 0. 226 0.021 0.342 0.351 0. 009 0.470 0.470 0. 000
0. 237 0.252 0.015 0.386 0.410 0.024 0.526 0.520 -0.006
0. 282 0.299 0.017 0.438 0. 449 0.011
0. 349 0.354 0. 005
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