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Table 1 Range, accuracy and resolution of the sensors
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Fig. 1 TDR315L sensor calibration curve
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Fig. 2 Temporal evolution of the undisturbed soil sensor readings

800 1600 2400 3200 4000 0
15 B[R] (h)

Experimental time

: : ; : 0
800 1600 2400 3200 4000
1250 5] [ (h)

Experimental time



1318 £ ¥ @ R % 50 &
JA s L1 AL g 25 A High +3%5
0 : 10.5
_ — | T
=£ =500 1 04 £ %
Zc 'r
% £ -1000f 1 03 S ¢
2 ¢ i I
= 5 1500 - 02% %
= . - MPS—1 T i
T 2000 TVps 6 P ps-6 To{orEE
-~TDR -~TDR i)
~2500 1 1 1 1 1 1 1 1 s L L T 0
0 280 560 840 1120 1400 0 280 560 840 1120 1400 0 280 560 840 1120 1400
Oﬂﬂﬁ;ﬁz s +1% Jii2 g L2 JH3 ez L3 05
¢ -
g{ g -2000F ; ] 103 &£ ¢
o £ ﬁ €
Lo - <
& £ -3000 i 02% 3
Heo -« MPS-6 ke
& — 4200 [ --pF 10.1 % 2
’ - TDR H
~5000 :

0 480 960 1440 1920 2400 0
B[R] (h)

Experimental time

B3 #HEhHERREIERIKR EENER
Fig. 3 Temporal evolution of the disturbed soil sensor readings
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Table 2 Measured water potential and water potential sensors data of disturbed soil

Gy MPS—1 L IEA 5 (kPa)  MPS-6 fZIE3RER (kPa)  pF R SRR (kPa) S K (kPa) TDR fZIEAHHE (em® em™)
Number MPS-1 sensor data MPS-6 sensor data pF sensor data Measured water potential TDR sensor data
st 15 -257.9 -756.2 - —6383.33 0.12

sht 2% -291.2 -924.0 -1177.61 -6762.67 0.13

ot 3% -317.9 -1278.0 -2443.43 ~7040.00 0.13
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Fig4 Repeatability of undisturbed soil water potential sensors
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Fig.5 Repeatability of disturbed soil water potential sensors
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Table 3 Standard deviation of the same water potential sensors

MPS-1 A& iR Ef 22 (kPa)

MPS—6 & J&ES (bR (i 22

(kPa) pF R AIPREN 22 (kPa)

i Standard deviation of MPS-1 sensor Standard deviation of MPS-6 sensor Standard deviation of pF sensor
Number FHE KA FAME SEONIEE SFAE FRME
Average Maximum Average Maximum Average Maximum
JFR A+ 26.82 164.72 220.37 2623.32 42.25 303.11
Pesh L 1 19.38 39.07 126.83 319.34 169.60 950.65
Pesh LA 2 - - 209.23 1339.01 101.21 789.10
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TJAtHéVkiiﬁcm&ﬂ"H:%ﬂ{ﬁ%ﬁﬂﬂéi MPS-6 &
AR S TDR AL BER ARG 1 T RSe s £,
HIA I IRE RAES KRR 0.17 em® em™ B-5 %) Bl
AN, EET 0.17 em® em™ 57K &K, MPS-6 {48
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Fig. 6  Soil water characteristics curves (SWCC) of undisturbed soil
measured by sensors and laboratory method
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Fig. 7 Soil water characteristics curves(SWCC) of disturbed soil measured

by sensors and laboratory method
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Measuring Accuracy Evaluation of Three Kinds of Water Potential
Sensors for Undisturbed and Disturbed Clay Loam

LIU Qiao—run', ZHU Zhi-mei'", FAN Jun*?
(1. College of Urban and Environment Science , Northwest University, Xi’an 710127, China; 2. Institute of Soil and W ater Conservation,
Northwest A & F University, Y angling 712100, China; 3. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateauw ,
Institute of Soil and Water Conservation ,Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China)

Abstract: The accuracy of three soil water potential sensors were investigated for undisturbed and disturbed clay loam
soil, in order to provide reference for soil water potential measurement and in—situ soil water characteristic curve
measurement. MPS—1, MPS-6 and pF water potential sensors and TDR315L soil moisture sensor were installed in the
undisturbed and disturbed clay loam soil respectively. The soil water characteristic curves were fitted by the laboratory
data and the sensor data, and then the accuracies of the three water potential sensors were compared. The results
showed that MPS—1 sensor had a narrow measurement range, but performed accurately in its range of measurement
when it was used in the disturbed and undisturbed clay loam soils. The MPS-6 and pF sensors had a wide
measurement range but a low accuracy. The MPS—6 sensors were temperature sensitive and pF sensors were unstable
during the measurement. The soil water characteristic curve fitted by MPS—1 sensors in the undisturbed and disturbed
clay loam soils had a higher coincidence with the control curve. The curves fitted by MPS—6 and pF sensors for
disturbed and undisturbed soils had good coincidences with the control curve at water content higher than 0.30 em’
cm™. Comparing the three water potential sensors, MPS—1 sensors are suitable to measure soil water potential in
undisturbed clay loam soil with water content higher than 0.30 cm® cm™ and in disturbed clay loam soil with water
content higher than 0.17 em® cm™, MPS-6 sensors are suitable to measure soil water potential in undisturbed clay
loam soil and in disturbed clay loam soil with water content higher than 0.30 cm® cm™.

Key words: Soil water potential; Water potential sensor; Soil water characteristic curve
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