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AEM – AIRBORNE
GEOPHYSICAL SURVEYING
The AEM system, SkyTEM is an airborne. electromagnetic method (AEM)
developed in Denmark to map aquifers at a regional scale.

The geophysical system is carried
beneath a helicopter, making it
possible to survey large areas that
would otherwise be difficult to
access or very expensive to cover
using alternative methods. Data are
typically gathered along parallel
flight lines, resulting in a detailed
3D description of the subsurface at
depths of up to 1,500 ft, depending
on subsurface conditions.
SkyTEM is often performed prior to
drilling to provide additional well siting
data. The cost for an AEM geophysical
survey is typically equivalent to the
cost of a single well. Based on the
survey results, the location of additional
wells can be economically selected.
The AEM method
Different geologic layers have varying
electrical resistivity responses which

can be mapped with the airborne
electromagnetic method. Salinity
variations in the fluid occupying
the pore spaces will also result in
resistivity variations that can be
mapped by AEM.
The system generates a magnetic
field by applying a current in an
antenna that is carried 100 ft below
a helicopter that travels at speeds
of 50-85 mph. When the current
is turned off, eddy currents are
generated in the subsurface. The
eddy currents decay quickly over
time. The speed at which the currents
decay represents the electrical
resistivity at different depths. The
helicopter flies along pre-determined
survey flight lines determined by the
Ramboll geophysicists.

The system can be configured for
different applications and offers
penetration to depths up to 1,000 ft
below ground surface. The depth of
investigation can reach as much as
1,500 ft and can also be limited to
300 ft in areas with very conductive
saline conditions.
As an airborne system the method
is independent of surface properties,
e.g. soils, and useful where ground
access is prohibited.
Relevant Applications
The AEM method is relevant in cases
where accurate information on
subsurface lithology is required, such
as:
• Mapping aquifers (e.g. buried
valleys, basins, channels)
• Mapping landslides
• Mapping fresh/saline water
interface along coastlines
• Mapping extent of landfills and
contaminant plumes
• Geological mapping for
geotechnical investigations
• Bathymetry in shallow waters
• Localizing mineral deposits
• Mapping peat thickness
• Mapping permafrost

SkyTEM
SPECIFICATIONS:

• Maximum penetration depth: Up
to 1,500 ft depending on geology,
background noise and system
setup
• Typical line spacing 300 ft to
1200 ft
• Strengths: Large scale structural
mapping, independent of surface
properties, high resolution and a
densely covered dataset
• Limitation: Distance of up to 650
feet from all power lines must be
kept
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CASE STUDY: INDIAN WELLS VALLEY
To improve the Indian Wells Valley Sub-basin hydrogeological
conceptual model, SkyTEM was utilized to acquire data. A total of
500-line miles of data were collected as shown on the map. The
survey plan was designed based on an evaluation of available data
including selected well logs, regional and basin-specific geology,
information about brackish water, other geophysical surveys,
seismic sections, and regional structure and known faults within
the basin. The line directions and spacing were also chosen to cross
the main geological structures to achieve long, straight survey lines.
The objective when setting line spacing was to cover the entire
basin, and, obtain the highest resolution data in the areas where
most of the groundwater is extracted. Additionally, significant
focus was placed on the boundary between the China Lake and
El Paso areas, where the groundwater flow model calibration was
challenging, and therefore a higher density of SkyTEM survey lines
were flown.
The data underwent quality control followed by in-depth
processing and modelling where noisy data due to interference
from manmade installations (e.g. powerlines, metal fences, etc.)
were masked out of the dataset.
The output from this processing and inversion was used as
data input into the development of a model describing the
hydrogeological framework.
The vertical cross-section of SkyTEM resistivity measurements
combined with the lithology from wells in the Indian Wells Valley
basin. The last figure shows the translation from resistivity to
hydrogeology.

01

Health & Safety and Permits
The helicopter company and SkyTEM work together with the
aviation authority to get permission to fly. When the aviation
authority has approved the operation there is no need for further
approval.
For health and safety reasons the helicopter is not allowed to fly
over urban areas or traffic. There may also be noise sensitive or
military areas that may restrict flight paths.
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Even though the transmitted electromagnetic field will penetrate
deep into the subsurface the electromagnetic signals will have a
health for humans or animals in the area being flown over.
Ramboll’s Role
Ramboll has a team of geophysicists who have worked with all
phases of AEM projects from the very early planning phase to the
selection of drilling locations based on interpretation of AEM data
and borehole and other geological information.
An important part of the planning phase is the evaluation of
the expected outcome. This is done by looking into borehole
information and geophysical wireline logs. Availability of this
type of information makes it possible to predict the most likely
geological setting and how it will be recorded by the AEM system.
Expected depth of investigation is determined as is vertical
resolution.
In the planning phase the flight lines are designed to minimize the
number of lines too close to powerlines and other noise sources
that could affect data quality.
Flight line direction(s) is chosen to achieve the best possible
resolution of geological structures. The flight line spacing is
determined based on complexity of the geological setting in the
area and reflects the desired lateral details. Typically, a line spacing
between 300 ft and 1200 ft is applied.
Once project objectives and the scope of work have been
determined survey boundary areas, flight line direction and the
number of flight lines are finalized. Based on these criteria the
helicopter company and SkyTEM Surveys prepare a proposal.
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If questions arise regarding the contract between the Client and
SkyTEM Surveys, Ramboll is often used as third party to help with
clarifications and survey management.
While the survey is taking place Ramboll’s responsibility is to carry
out daily data evaluation and QA/QC, by receiving data onsite or
directly from SkyTEM Surveys on an FTP server.
Ramboll performs an evaluation of the data each evening after
the days survey making it possible to compare the results with
expectations. This rapid data check makes it possible to adjust the
flight lines (eg. in-fill lines or by extending some lines) before the
next day’s data acquisition begins.
When the data have been collected Ramboll carefully inspects
all data and rejects any data influenced by noise from man-made
installations.
Finally, the data are modelled using a geophysical inversion
scheme. The output are resistivity models that are combined with
existing information typically presented as vertical sections or
horizontal slices.
The Client’s Role
Our client’s are responsible for very few tasks. These include
posting an ad in the local newspaper to make people in the area
aware of the survey. Also, the local police and fire department
should be advised to make them prepared for any calls of concern.
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