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Where | will go teday

¢ Introduction

¢ Review of principles of eperation of EM
methoeds

¢ Measuring water content by, EM devices
¢ Classes ofi EM devices

» Advantages & limitatiens ol EV deVvIiCes
¢ Viakingl the CheIce?

9 Concludingl remaniks




Introduction

¢ 20 years ago

¢ Conductive blocks, neutron,
gravimetric

¢ Recent developments

¢ Electromagnhetic (EM)
metheds — optimal cheice




Soll water content — EM methods operation and the
wave eguation
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EM Properties of water
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Measuring water content

¢ Permittivity (dielectric
constant) of H2O Is high

¢ Alr and soll selids have
low: permittivity,

¢ Measuring permittvity, 1s
ad geod measure off water
content

¢ What is| the relationship 0,=0.115,/¢, —-0.176
Oif Permittvity, terwater

cContent?

¢ Eactors affecting
measuremenis

—Siize' and shiape el sample
“lRtendecruse el cata




Types of EM Methods

¢ [Ime Domain Reflectometry (TDR) &
DT

» Capacitance

¢ Impedance

¢ Grolund Penetrating Radar (GER)
» Synthetic Aperture Radar (SAR)
9 Passive WVicrewaver Radan




Principles of TDR

Voltage (V)
Voltage (V)

Schematic

TDR Probe %

Time (ns)

Voltage (V)
Voltage (V)

60
Time (ns) Time (ns)

a) (b)

ot -t,) g, = 0115, /¢, —0176

r




Water content profiles using TDR
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Capacitance / Impedance
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Ground Penetrating Radar

GPR GPR Borehole
Transillumination
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GPR Air-launched Reflection
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Active Radar & Passive Radar
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EM Methods Advantages &
Disadvantages

¢ [Ime Domain Reflectometry (TDR) &
DT

» Capacitance
¢ Impedance



Positive and Negative Attributes of TDR
& TDT

¢ Robust calibration and low sensitivity
to conductivity and density

¢ Elexibility In design of proebes for TDR
¢ Viuch thereughl research as; SUPPoKiL

& Several companies supply: RIghily/
reliable equipmeni:

9 EQUIpmeEnts cost: ISt Mighrficr DR net:
e T

¢ Probes must be embedded In soll




Positive and Negative Attributes of
Impedance Devices

¢ Principle of operation similar te TDR and
same calibration

¢ Calibration| not as, rebust; higher
sensitivity te conductivity,

¢ Data recorading Is straight: ierward
& Sensor design Is fixed

¢ Delia IF effers tWer iermats

¢ Prole must be embkedded nrsorl
¢ Instrumenit coest IS Intermediate




Positive and Negative Attributes of
Capacitance Devices

¢ The cost IS low
¢ Recording data Is straight ferward
¢ Calibratien Is selll and Instrument: SpEeCIfic

& Sensitivity te conductivity, IS relatinvely,
RIGREr

$ SENSEX design IS predetermined
» SENSEKS are offiered in a \var et/ Gl iermats
9 Alvareny et stippliers areravailaisle




Making Choices - 1

N

Delta-T Devices Stevens Water Monitoring
Theta Probe Systems _
Model ML2 HydraProbe |l Soil Sensor



Making Choices - 2
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Some Questions (Criteria)?

How will data be used?

How: many. replicates are reguired?

What sample size and shape?

Reading single poeint or profiles?

Reporting relative or “apselute™ WE?
Comparing different sells; &/er Iecations?
Singlerinstriimenit or INStrlimeERt cCOMmPAKISeR 2
Cropped or iallew sitesZ\VRICh Crop7

ELC. 7



Closing Remarks

¢ EM technigues appropriate choice
¢ lechnelogy Is noew well-advanced

¢ Digital technoelegy: new. Inexpensive
allewing efficient: data collection

¢ Data collection; assists moedelling

¢» Chieesing Instruments — a critical
step — buit diffiiculit




Discussion IS how: Y ours

fhank You!




