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Dielectric Soil Moisture Sensing Technique Based on
Horizontal Scale Expansion
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Abstract: To date diverse soil moisture sensors have been commercially available but all of these are at
point-scales of centimeters-to-decimeters with limited volume of sensitivity (VOS). In many cases, the
spatial variability of soil moisture distribution can be considerably larger than the VOS. A novel motorized
dielectric PVC-tube sensor prototype was presented for horizontally scanning soil moisture content
(maximum scanning length 380 cm ). The sensing probe was cylindrical and thus can be mobilized
through the PVC tube which was horizontally embedded at a certain depth of soil layer. In order to prove
its technical feasibility, two case applications associated with drip emitter tests were presented as well.
The experimental results demonstrated that the applications were potential to support the model validation
for simulating water migration, monitor soil water variation in root-zone accompanying plant growth,

provide one-dimension data for precision irrigation and evaluate the effectiveness of irrigation equipment.
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Fig.1 Schematic of measurement system configuration
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Fig.2 Photo of soil moisture sensor
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Fig.3 Schematic diagram of measurement and control system
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Tab.1 Soil textural composition of experiment %
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Fig.4 Calibration curves of soil moisture sensor
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Fig. 6  Variations of soil moisture content in reference positions
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Fig. 8 Multi-time linear scanning results of drip

irrigation experiment in different soil textures

5.2 HEKSABELRSER

7 SN 9 Frow , T A R B e — > B IR b
T L, 32 il TRD SRR XoF R, Ry A s R o I g o A
B3 A T AT JLRIEE D S0 em o S8 5 M O b 4
b, BT AT ORI KE R 5 5. 1 KgRA T

K10 il 445 i) =4k (3D) Xedla 4 2R, b o
b X O 00 Sy OGE BB IS TR] 2 Bl DA AR A ] 4
I 45 K 1 T i o R A R SR

KOl 2 i i 0 R 2
Fig.9 Schematic of curved surface drip irrigation experiment
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Fig. 10  Experimental results of curved surface drip irrigation
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