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EXPERIENCES WITH A TDR-MOISTURE-METER IN LABORATORY
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Abstract. In a laboratory experiment, soil moistwas measured by means of a TDR-moisture-
meter. Corresponding water content values werdallaifrom measurements of the gravimetric water
content and the bulk density of the soils. Redaitthe period 1995-2000 confirmed the factoryatistl
calibration functions and indicated that there m@$ong term drift of the TDR-system used.
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INTRODUCTION

For the assessment of soil water dynamics antkicdse of many hydrological
and environmental questions the water retentionachenistics and the hydraulic
conductivity function of soils have to be known.efh soil parameters can be
estimated in the field as well as in the laborat@jnce TDR (Time-Domain
Reflectometry)technology became a common method for the estimatiosoil
moisture, it was also applied to laboratory imyggions [1-3]. In the laboratory of
the Institute for Soil and Water Management at &étzchen such measurements
have been in progress since 1995 and the soil uneisif the samples has been
estimated with the EASY TEST LOM/RS system all inge. Based on the results
of these investigations some experiences are susadan the present paper.

MATERIALS AND METHODS

The principles of the investigations and the apginoused in our laboratory to
determine the water retention characteristics hachydraulic conductivity function
of soil are described by Plagge, 1991. Our tesietples have a diameter of 98 mm
and a height of 150 mm. At the depth of 15, 45,8 and 135 mm above the
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bottom of the soil sample, the soil water potergtiad the soil moisture are measured
simultaneously. The water potential is estimatetebhgiometers and the soil moisture
with the EASY TEST LOM/RS system (Fig. 1).

The TDR-sensors used are the LP/ms miniprobes

with two, 53 mm long, parallel stainless steel
rods and data acquisition is controlled by a PC.
Soil moisture is measured at five depths during
a drying cycle periodically (interval: 0,5-4 hours).
At the end of this procedure the soil sample is
divided into five equal subsamples (0-30, 30-60,
60-90, 90-120 and 120-150 mm), at which the
gravimetric water content and the bulk density is
determined and the calculated volumetric water
content is used to check the final TDR-readings.
Such investigations had been done for about 160
Fig. 1. Equipment for simultaneous me®0il samples (~800 subsamples) during the period
surement of soil water potential and s@f 1995-2000. The texture and the organic matter
moisture content of the tested material and the results for
bulk density of the subsamples are summarizedjur&i2.

LP/ms TDR-probe

N

o

hrd
t

1001

w

o

o
\

90

SOIL
80 TEXTURE

Frequency
N
o
i
I

100 1 u
GW T | T e

Otol 1to2 2to3 3to4 4to5 5tol10 >10
Organic matter content (%)

Silt, 0.002 - 0.063 mm (%)

Frequency

0 10 20 30 40 50 60 70 80 90 100 200 - L
Clay, < 0.002 mm (%)

0 e, ‘
0to<05 05t0<10 10to<15 15t0<20
Bulk density (g crii)

Fig. 2. Texture, organic matter content and bulk dendithe tested soils
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On the assumption that the last TDR-reading of our laboratory pracedu
should match the calculated water content of the correspondingrslbsave
have a lot reference data of the dielectric constant and the water conseut.dda
these data the reliability of the factory installed catibrafunctions and a long
term drift of the LOM system can be checked.

RESULTS

The simultaneous data of the volumetric waterastintalculated using the finally
measured gravimetric water content and the bullsityerand of the square of the
dielectric constant from TDR-measurements, are apeapin Figure 3 and the third
order polynomial regression of these data is ad@lked.factory installed calibration
function for the conversion between these two patrarais also illustrated there.
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Fig. 3. Measurements compared with the factory installatibation function concerning the
dielectric constant and the water content of the

For the soils tested, the factory installed calibration fonctian be assessed
as an appropriate tool to convert the measured dielectri¢acdrie volumetric
water content, especially taking into account the certainlytiegjsbut in that
case unknown deviation of the parameters considered. The tHedregression
is in accordance with the factory installed calibration functiocan also be seen



40 F. FEICHTINGER, A. SCHEIDL

that the greatest differences from this function are vepndibked with extreme
values of organic matter content and/or bulk density.

A check regarding a long term drift of the LOM systeas done by dividing
the whole data set into three periods. In Figure 4 the comparigha efjuare of
the dielectric constant and the volumetric water content is rstiomthe periods
1995/1996, 1997/1998 and 1999/2000.

Obviously, there is no indication of a long term drift of thOML system
during the period of 1995-2000.
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Fig. 4. Dielectric constant and the water content of thié fer the periods 1995/1996, 1997/1998
and 1999/2000

CONCLUSIONS

During the period 1995-2000 the water content of soils wasurezhs the
laboratory by means of the EASY TEST LOM/RS system based DR T
technology. Simultaneously the gravimetric water content hadbtlk density
were measured and the volumetric water content was calculdiedcorrespon-
ding data of the dielectric constant of soils and their volumetaiter content can
be summarized in the following way:

1. The factory installed calibration function is an appropriate toaanvert
the measured dielectric constant to volumetric water content.

2. There is no indication of a long term drift of the TDR-systepdus
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DOSWIADCZENIA ZE STOSOWANIA MIERNIKA WILGOTNOSCI TDR
W BADANIACH LABORATORYJNYCH
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Streszczenie. W dwiadczeniu laboratoryjnym prowadzono pomiar wilgsti gleby za
pomoa miernika wilgotndéci TDR. Odpowiednie wartei zawartgci wody w glebie byly dogpne
z pomiar6w grawimetrycznej zawaftd wody oraz gstaici objetosciowej gleb. Wyniki uzyskane
za okres 1995-2000 potwierdzity fabrycznie zaimstalne funkcje kalibracyjne miernika oraz
wykazaly brak przesugtia czasowego w zastosowanym systemie TDR.

Stowa kluczowe: TDR, wilgotnig, gleba, badania laboratoryjne



