














we believe that there is potential for high altitude observations to
be eliminated completely with associated cost saving in
acquisition. The resulting conductivity model correlates well
with downhole log conductivity data and conceptual
geological models. It has also mapped the watertable elevation
satisfactorily.

These results demonstrate that the holistic approach is not
reliant on a sophisticated conceptual model or direct inclusion of
survey-area specific prior conductivity information. The ‘softer’
regularisation constraints that were used might be expected to be
applicable in a broad range of situations. Our use of independent
prior information to assess the accuracy of the results has however
provided extremely valuable feedback on the suitability of the
parameterisation and constraints used for the specific example
presented in this paper.

The success of this work should not be interpreted as an
argument for neglecting prior information in AEM inversions.
On the contrary, the information that is recovered from an
inversion is always enhanced by appropriate prior information,
and indeed we would always prefer it to be available and used as
we did in Paper 1. However, here we have demonstrated the
suitability of our algorithm in the less desirable situation where
explicit prior information is lacking.

Acknowledgments

The Riverland data were acquired by the South Australian Salinity Mapping
and Management Support Project, which is jointly funded by the
Commonwealth and South Australian Governments under the National
Action Plan for Salinity and Water Quality. We thank that Project for
permission to publish this work. The inversions were carried out on the
Terrawulf computational facility which is supported through the AuScope
initiative. AuScope Ltd is funded under the National Collaborative Research
Infrastructure Strategy (NCRIS), an Australian Commonwealth Government

Programme.We also thankGeoscienceAustralia for supporting this research.
Brodie publishes with the permission of the CEO of Geoscience Australia.

References

Balay, S., Buschelman, K., Eijkhout, V., Gropp, W. D., Kaushik, D.,
Knepley, M. G., McInnes, L. C., Smith, B. F., and Zhang, H., 2005,
PETSc Users Manual: Technical Report, Argonne National Laboratory,
ANL-95/11-Revision 2.3.0.

Beamish, D., 2002, The canopy effect in airborne EM: Geophysics, 67,
1720–1728. doi: 10.1190/1.1527073

Brodie, R. C., Green, A. A., and Munday, T. J., 2004a, Calibration of
RESOLVE airborne electromagnetic data – Riverland and East
Tintinara, South Australia: Cooperative Research Centre for
Landscapes, Environment andMineral Exploration, Open file report 173.

Brodie, R. C., Green, A. A., andMunday, T. J., 2004b, Constrained inversion
of RESOLVE electromagnetic data – Riverland, South Australia:
Cooperative Research Centre for Landscapes, Environment and
Mineral Exploration, Open file report 175.

Brodie, R. C., and Lane, R., 2003, The importance of accurate altimetry in
AEM surveys for land management: Exploration Geophysics, 34, 77–81.
doi: 10.1071/EG03077

Brodie, R., and Sambridge,M., 2004, Holistically calibrating, processing and
inverting frequency-domain AEM surveys: Preview, 111, 100.

Brodie, R. C., and Sambridge, M., 2006, A holistic approach to inversion of
frequency-domain airborne EM data: Geophysics, 71, G301–G312.
doi: 10.1190/1.2356112

Constable, S. C., Parker, R. L., and Constable, C. G., 1987, Occam’s
inversion: a practical inversion method for generating smooth models
from electromagnetic sounding data: Geophysics, 52, 289–300.
doi: 10.1190/1.1442303

Deszcz-Pan, M., Fitterman, D. V., and Labson, V. F., 1998, Reduction of
inversion errors in helicopter EM data using auxiliary information:
Exploration Geophysics, 29, 142–146. doi: 10.1071/EG998142

Dongarra, J., Lumsdaine, A., Pozo, R., andRemington,K. A., 1994,A Sparse
Matrix Library in C++ for High Performance Architectures: Proceedings
of the Second Object Oriented Numerics Conference, 214–218.

Section ANW SE
E

le
va

tio
n 

(m
)

0

50

100

Conductivity (S/m)

0.01 0.1 1

Section BSSW NNE

BKP16BKP18

E
le

va
tio

n 
(m

)

0

50

100

Section CW E

GDN35

RIV9HC

E
le

va
tio

n 
(m

)

0

50

100

Distance (m)

Section DSW NEPIEZO−2 RIV2HC

E
le

va
tio

n 
(m

)

0  2000  4000  6000  8000 10 000 12 000 14 000 16 000 18 000 20 000

0

50

100

Fig. 8. A selection of conductivity sections through the holistic inversionmodel. The locations of the sections are shown on Figures 5 and 6. Any boreholes that
havedownhole conductivity logs and arewithin 300mof a sectionhavebeen indicatedon the section.The topof thewatertable surface is shownby theblack line at
~15–20m elevation.
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