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John Triantafilis

Portfolio Leader - Managing Land & Water

Soils & Landscapes

The “Acropolis” is the mountain that speaks to my heart

The “Parramatta” is the river in Sydney that alleviates my worries

| recognise the ancestral/spiritual landmarks of “Aoteaora-New Zealand; the land of the long white cloud”
My name is “John Triantafilis (literally “thirty petals” in Greek which means a rose flower)”

| am from “the land of droughts and flooding rains”



Quasi-3D modelling of dryland and irrigation salinity using a
DUALEM data and EM4Soil inversion modelling

Huang J, Kiliminster T, Zare E
Barrett-Lennard E, Monteiro Santos FA, Triantafilis J
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Significance of soil salinisation

In the wheat-sheep belt of WA a substantial
™ area of land is affected by dryland salinity,
due to saline shallow watertables.

&4 mobilisation of stored Aeolian, cyclical and
¥ connate salts.







Problem definition (irrigation salinity)

Significance of soil salinisation

In many part of the highly productive
~ Murray-Darling Basin irrigation salinity, is
_ due to saline shallow watertables.

This is because irrigation inefficiencies have
resulted in mobilisation of stored Aeolian,
cyclical and connate salts.

To understand limitation and determine best
management, concentrations of salt needs
determination with variation mapped.
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Problem definition (irrigation salinity)

This is because it is insidious




Problem definition
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Salinity Profiles

Normal:

salinity increases with depth to a maximum,
whereby older soil generally more salt
accumulates

Leached:

non-saline indicates deep drainage of good
guality irrigation water and saline indicates
application of saline irrigation water

Inverted:

salinity increases toward surface and suggests
presence of water table, capillary rise and
mobilization of salts into topsoil



The Primaeval Giants Sunk in the Soil
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Magnetic Resonance Imaging (MRI)




Electromagnetic conductivity imaging (EMCI) of soil
using a DUALEM-421 and inversion software (EM4Soil)

Triantafilis, J.
Monteiro Santos, F.A.
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Materials and methods

Research Question
Can we use a
single frequency and
multiple array

1-dimensional inversion software

To generate quasi-3d EMCI
to represent
dryland and irrigation salinity status
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DUALEM- 1

Theoretical depth of 6, measurement

Transmitter
Tx-1

Operating Frequency:
9.0 kHz
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Materials & methods (dryland sal

1 Survey
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Northings (m)

6488700

6488400

6488100

6487800

6487500

6487200

a4 Soil sampl

e >

613650 613950

Eastings (Im)

Soil sampling

Sites:
Depths:

15 (7% percentile)
0.00-0.25 m,
0.25-0.50 m,
0.50-0.75m, &
0.75-1.00 m
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DUALEM-421

Theoretical depth of 6, measurement

Transmitter DUA Vi- DUALEM-4
Tx-1 Rx-2 Rx-3
(O m) (2 m) (4 m)

Operating Frequency:
9.0 kHz




DUALEM-421 Survey

Area: 30 ha
Sites: 5,000
Spacing: 50 m

\ DUALEM-421
transects

| 1
384500 384700




Soil sampling

Sites: 20 (5™ percentile)
Depths: 0-0.3,
0.3-0.6 m,
0.6-0.9 m, and
0.9-1.2m

Water
Reservior

® Soil Sample ID
Water Channel
Head Ditch

3383900 384100 384300 384500 384700
Easting (m)
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Materials & methods
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Laboratory analysis
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DUALEM- 1 Survey
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Quasi-2d and 3d inversion software

Hl EMASoil-v»1: EM Laterally Constrained Inversion

E =ik S ey Inpuk Dakta Proce=ssing In~version Displawy Sekting= Save Prink Help Sbouk

Action:

Plot Raw Data |

Plot Filtered D ata |
Plot Decimated Data |
e - https://lemtomo.blogspot.com/ -
Plot B-L. Corrected |
Plot Initial Model |

Plot Inwverted Model

Plot DatafHesponse

Plot DOI 4
Quit _] |

EMTOMO — Software for ElactroMagnetic Tomography
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Results & Discussion

Predicted o from EM4Soil modelling Soil sampling and laboratory
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Results & Discussion (dryland salinity)
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Conclusion

Research Question
YES WE use a
single frequency and
multiple array

1-dimensional inversion software

To generate quasi-3d EMCI
to represent
dryland and irrigation salinity status




Conclusion

Research Question

EMCl is a viable means of mapping EC, at field
scale with sufficient resolution and accuracy for
irrigation/dryland management.

Capability has ramifications including ability to

monitor salinity using time-lapse for;

(i) improved timing and uniformity of
irrigation across a field, and

(ii) sufficient control of site-specific irrigation
to optimize water use.

Capability has ramifications including ability to

monitor salinity using time-lapse for;

(i) Revegetate landscape upslope, and

(ii) Rotation cropping to use water in
landscape year round.
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Characterisation of field-scale salinity with depth
by quasi-3D inversion of DUALEM-1 data

Huang J, Kilminster T,
Barrett-Lennard, E, Triantafilis J
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Mapping salinity in three-dimensions
using a DUALEM-421 and EM inversion software

Zare E, Huang J,
Monteiro Santos FA, Triantafilis J
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Want to know more?
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