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TRAVEL GRANT REPORT 
Dr John Triantafilis is a Senior Lecturer in the School of Biological, Earth and 

Environmental Sciences at the University of New South Wales. 
He works in the area of Digital Soil Mapping (DSM) which involves the computer 

assisted generation of soil maps using statistical and mathematical methods which couple 
remote (e.g. gamma-ray spectrometry) and proximal sensing (e.g. electromagnetic [EM] 
induction) data to soil information and for the ultimate purpose of mapping the soil and 
regolith in 2- and 3-dimensions. 

A Conference Travel application was granted by the CRDC and in order for Dr 
Triantafilis to attend the 24th Symposium on the Application of Geophysics to Environmental 
and Engineering Problems between April 10-14 (2011) in Charleston, South Carolina USA. 
 

2. What were the: 
a) major findings and outcomes 

The application was made in order to present oral research papers pertaining 
predominantly to DSM of cotton growing areas and using legacy EM and soil data collected 
from various CRDC, Australian Cotton CRC and Natural Heritage Trust projects. The 
presentations included four oral (1-4) and one workshop presentation (5) and as follows: 

i) Mapping Soil and Regolith Properties in 3-Dimensions Using Electromagnetic Imaging in the 
Lower Gwydir Valley, NSW, Australia, Kira Bruzgulis, John Triantafilis and Fernando Acacio 
Monteiro Santos; 

ii) Digital Soil Class Mapping at the Regional Level Using Gamma-Ray Spectrometry and a 
Numerical Clustering Algorithm, John Triantafilis and Nina Earl; 

iii) Digital Soil Mapping with Depth Using EM38 and EM31 Signal Data and a 1-D Laterally 
Constrained Inversion Model, John Triantafilis, and Fernando Acacio Monteiro Santos; 

iv) Digital Soil Mapping of Available Water Content In the Lower Macquarie Valley, Australia, 
John Triantafilis, and Liam Gooley; and, 

v) DSM: applications in 2-d and 3-d soil and regolith mapping in cotton growing areas using 
legacy soil and ancillary data, John Triantafilis. 

 

b) other highlights 
The major highlights were that several of the oral presentation papers described above 

were subsequently written up into research papers with some published in the Geophysics 
Special Issue based on papers presented at the Symposium and during the Workshop. In 
addition, several other papers have been published or are in review with a couple of others 
nearing the final stages of preparation. This includes: 

i) Triantafilis, J., Monteiro Santos
, 
F.A. 2013. Electromagnetic conductivity imaging (EMCI) of 

soil across a prior stream channel in the lower Gwydir valley. Geoderma, in prep, 
ii) Triantafilis, J., Terhune IV, C.H., Monteiro Santos

, 
F.A. 2013. Generating an electromagnetic 

conductivity image (EMCI) using a DUALEM-421 and EM34 signal data and inversion 
software (EM4Soil). Environmental Modelling and Software, in review, and 

iii) Triantafilis, J., Gibbs, I.D., Earl, N.Y., 2012. Digital soil pattern recognition in the lower Namoi 
valley using numerical clustering of gamma-ray spectrometry data. Geoderma, in press, 

iv) Woodforth, A., Triantafilis, J., Cupitt J., Malik, R.S., Geering, H., 2012. Mapping estimated 
deep drainage in the lower Namoi Valley using a chloride mass balance model and EM34 
data. Geophysics, 77, WB245-256, and 

v) Buchanan, S.M., Triantafilis, J., Odeh, I.O.A., 2012. Digital soil mapping of compositional 
particle-size fractions using proximal and remotely sensed ancillary data. Geophysics, 77, 
WB201-211. 

 

In addition, inversion software (EM4Soil Software) which is being used to develop 2-d 
and 3-d models of legacy EM data which can be calibrated using legacy soil data was also 
show cased. Some details of the software are provided (see Page 3). 

The work indicated above was recently presented as oral and poster presentations 
(see Page 4) at two international research conferences held in Australia (July and August, 
2012). 
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EM4Soil Software 
 

  
 
 The EM4Soil software is currently available from the EM-TOMO website 
(http://www.emtomo.com/home/) and is being used by students here at UNSW as part of 
various honours projects.  
 The software is increasingly being purchased by geophysical, environmental and 
earth science consultants (e.g. Precision Agronomics, Australia) and for use in natural 
resource management and mineral exploration. The software will also be extended and in 
the near future will be capable of developing 3d models of the regolith. 
 It is further envisaged that the software will be enhanced by various postgradaute 
students and will be used in developing teaching modules in first (GEOS1211-Environmental 
Earth Science) and third year (GEOS3721-Australian Soil Use and Management) courses.  
 

 
 



CRDC Travel Grant Report: Attend SAGEEP 2011 

 

4  

 

Poster presentations 
 
21th EMIW, Darwin (25-31 July) 34th IGC, Brisbane (5-10 August) 

  
 

3. Detail duration of visit and purpose of visit to people/places. 
Attend  

24th Symposium on Application of Geophysics to Environmental and Engineering Problems 
April 10-14, 2011 
Charleston,  
South Carolina, USA. 
 

4. a) Are there any potential areas worth following up as a result of the travel? 
The potential to exploit the development of EM inversion software, and as 

demonstrated during the oral and poster presentations, is substantial owing to the large 
amount of legacy EM data collected as part of several CRDC, Australian Cotton CRC and 
Natural Heritage Trust Grants. This is because the results can be calibrated against 
extensive legacy soil data bases collected and compiled from the same grants.  

 

b) Any relevance or possible impact on the Australian Cotton Industry? 

The significance and relevance of this to the Australian Cotton Industry is that the 
results have widespread application and with respect to natural resource management.  

In the first instance, and owing to the diminishing amount of water available for 
irrigation owing to pressures from other users (e.g. coal mining) and for environmental flows, 
one of the most important priorities is identifying where there are inefficiencies in the water 
distribution network on-farm and in water storage reservoirs. The problems arise where there 
is connectivity between prior stream channels and underlying palaeochannels or where there 
is insufficient depth of clay above a palaeochannel (Jim Purcell, private communication).  

One way of generating information about the connectivity between prior stream 
channels, depth of clay and the location of palaeochannels is developing 3-d models of the 
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regolith using legacy EM data (and EM4Soil Software) which can be calibrated and validated 
using existing legacy soil data. Using this approach it should be possible to identify where 
susceptible water reservoirs are currently located and where improvements can be made to 
water distribution networks and/or where more suitable locations exist for their relocation.  

The approach also has applications to potentially identify the presence of good 
quality and/or saline ground water whose extent can be mapped in 3-d. 

 

5. How do you intend to share the knowledge you have gained with other 
people in the cotton industry? 
 It is envisaged that Australian Cotton Grower Articles will be written in the near 
future. 
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