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1. Create a new EMIGMA database
Remember to create a new subdirectory for the datab

2. Import Data
In this case, the data in file arlit1.100 contaénsasefrequencies and
thus needs to imported 3 times to create 3 surveys

3. Examine the data from each basefrequency
Pay careful attention to the decays

4. Perform some initial modelling
To get a feel for the data and to use to help gilndenversions.

5. Perform controlled Marquardt or Occam Inversions

6. Create Sections
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5. Perform controlled Marquardt or Occam In

6. Create Sections

GEONICS TEM Import Wizard, Step 1: Input File Specification.

System type
’Vf‘ Fised spstern ' Movingsystem  © Borehals spstem

Components——
i
=
vz

Detect

I Borehole data measured only along hole avis (Z component]

Input Filenanme:

b

IC:\mlelp\\GT\mgel\arlltT .00

|mput Filename of Original .rav Dats (Mot De-Fotated)

Browse
Wiew

I~ Multiple Surfacs Profiles

Filenames

| Components |

< Back Mext >

Cancel Help

GEONICS TEM Import Wizard, Step 2: Corrections
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Notej start of Ch1l will update automatically with basefrequency

Note: Multiple ramp times can be imported with a canmon ramp time
Otherwise, ramp times can be imported separately
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3. Examine the data from each basefrequency

4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

EONICS TEM Import Wizard. Step 4: Run and Output. |
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Note: Restart will not work to import the other basefrequencies (sorry we will fix this)
You must restart the import and repeat 2 more timego import all basefrequencies
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2. Import Data

3. Examine the data from each basefrequency
4. Perform some initial modelling,

5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

Some problems to invert A lot of probletmsnvert

Note: theoretically, there are no sign changeslfba inside the loop for a layered earth
environment. These data indicate either instrundatg collection or 3D effects or

possibly IP effects
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“Configuration”,
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Note: The sign of the data to be inverted should be
checked with the simulation sign. If the sign ipasite,
s then the user can either reverse the data sigrData
Correction” or flip the direction of current in
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2. Import Data
3. Examine the data from each basefrequency

4. Perform some initial modelling,
5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

data

/
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50 over 25 m

6.25Hz Basefrequency
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2. Import Data
3. Examine the data from each basefrequency

4. Perform some initial modelling,
5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

data

30 m

2.5Hz Basefrequency
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3. Examine the data from each basefrequency

4. Perform some initial modelling,
5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

Inversion style
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Inversion style:

There are 2 distinct styles which are now
prevalent in geophysical inversion and both
are offered here — Marquardt and Occam.

Marquardt Inversion:

This is anunderparametrizetechnigue meaning

that there are to be less model parameters than
data. In TEM Inverse, each layer per datapoint
consists of 2 model parameters namely its
thickness and its resistivity. The basement has

one parameter. At the present time, each data
window consists of one datum as only 1 component
may be inverted at a time. The software restricts
the number of layers in the model

Occam Inversion:

This is anoverparametrizedhversion but each layer
has a fixed thickness and the inversion only irs/ert
for resistivity.
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2. Import Data
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T

. TEM Inverse
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Forward Technique:

All inversion techniques consist of a series ofvard
models which are guided by the inversion styles to
bestmodel.

Traditional TEM (TDEM) inversion has utilized an
approximate technique to provide the response of
the forward solution during the inversion process.
This approximation has consisted of a number dbfac
but most important are the location of TX and RX an
the nature of the current waveform. Traditionathg
loop has been replaced by a circle of equal arddlan
RX was in the exact center of the loop. The wavafor
was considered a perfantpulseresponse with

infinite frequency bandwidth and was considerelddo
causal( i.e. turned on once and then always off). This
approach is provided here by theproximatetechnique.

General Technique: As EMIGMA is able to model faibitrary loop and TX-RX configurations,
we utilize our normal forward algorithms in this d® This allows the user to utilize in-loop and
out-of-loop configurations but also varying pogitsainside the loop. As in our forward simulations,
the user should specify the bandwidth and accurétye transform to time-domain. In this case,
we are using the true periodic waveform and attempeproduce the system bandwidth.
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Choose time windows for inversion

After examining your data, choose which time
windows you wish to utilize for inversion. The best
model will be computed for all time windows for
comparison.

Inversion Controls

If you have measured more than one data component,
then you must chose which one you wish to fité th
inversion process.

There may be more than one data response
(especially when testing with synthetic data.)

As this inversion process is suitable when the gdou
Is smoothly varying laterally, you may chose to use
the previous datapoint’s final model as the stgrtin
model for the next point. This also will speed bp t
process.
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Generate a Starting model
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Create a Starting Model

Import Layers: If you have created a
forward model that you like you may
Import it as a starting model or if you have
a previous inversion that you like you

may import it as a starting model.

Insert a layer: You may insert additional
layers at any stage.

First select how many layers in total that you wddike in the model, set the initial
resistivity and thickness. Then click “Generatefomn Layers”.

Editing Starting model:

After making a starting model (whether by importmggenerating), the user may edit either
the resistivity or the thickness of the layer. Siymouble-click on the parameter setting.
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TEM Inverse
16

Constrain Model Parameters

Resistivity Constraints:

It is useful to constrain the layer
resistivities to ranges that are
possible in the geological
environment.

Thickness Constraints

This option is only available
under the Marquardt technique.
Constraining the thickness not
be too large helps gain
resolution. Constraining the
thinness of the layer is a
guestion of geological
meaningfulness.
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Finally, click the Run button.
The total number of data points
in all the profiles will be shown
as well as the number of data
points completed to the right.
The left corner (white) window

shows each datapoints progress.

NOTE: When the inversions
are running, you may
minimize the window and the
processing will run in the
background allowing you to
continue to work on the
computer. Any extra CPU
cycles will be used by the
inversion process. For some
datasets containing 10’s of
thousands of datapoints, the
process may take many hours.



1. Create a new EMIGMA database TEM igverse
2. Import Data Executing the Inversion
3. Examine the data from each basefrequency
4. Perform some initial modelling, When utilizing Occam style, a window will
5. Perform controlled Marquardt or Occam Inversions POpP-up upon Run as below. Unless. the user is
6. Create Secti - : . .
reate Sectons familiar with these items then it is suggested

that the defaults be maintained.

Number of Iterations: More will
help ensure accuracy but execution
times increases

Target Fit: The residual between
the estimated data under the best
model and the data.

Model epsilon: Occam is a smooth
inversion and the model epsilon
controls the smoothness.
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Inversion Evaluation

After import, there will be several
surveys. In this case, 3 surveys , one for
each basefrequency

In each survey, there will be several
datasets after modelling, inversion and
processing. In this case, we have
performed several %2 space models and 2
inversions. Each of the forward models,
has a new dataset containing the
simulated data under the model.
Similarly, each inversion contains a new
dataset containing the simulated dataset
under the inversion model (for each
point) and attached to that dataset is the
inversion model.
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Inversion Evaluation

a window will open

Attached to the database in a
subdirectory called “Models” is
the inversion results in a simple
ASCII XYZ file ¢*.pex) which

' d here. This file

e imported to another

The 1D model for the final
datapoint is also included.

To view the results in EMIGMA
close the window.
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2. Import Data 23
3. Examine the data from each basefrequency

4. Perform some initial modelling, /

5. Perform controlled Marquardt or Occam Inversions . )
6. Create Sections Chose PEX to graphically view the results

The results for each datapoint are-showq (withatgrpolation) initially in log(Resistivity) with
“Equal Weight” display. A simple line drawing issal provided and you may'step along the
profile. If there is more than one line then otlees may be selected.

Note: If multi-lines are available the Contour nmas used to provide an interpolated 3D volume
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3. Examine the data from each basefrequency

4. Perform some initial modelling, /
5. Perform controlled Marquardt or Occam Inversion

S . ;
6. Create Sections Chose PEX to graphically view the results

T~

Use X or Y coordinate.

Shgw Legend Reset

Interpolate in Depth Interpolate acrosdu@ins 2D Interpolate ContourControls ShowGrid.

Equal Range: color intervals are equal in size

Equal Weight: color intervals are equally distridiin data
Save: Save settings

Load: Load settings
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3. Examine the data from each basefrequency

4. Perform some initial modelling, /
5. Perform controlled Marquardt or Occam Inversion

S . ;
6. Create Sections Chose PEX to graphically view the results

Axes may be edited by double-clicking
Interpolated may be repeated (note: the resulpsedfious interpolations are used
in the next interpolation so use with care.)






TEM Inverse

1. Create a new EMIGMA database Inversion Evaluation

2. Import Data . 21
3. Examine the data from each basefrequency Select the datasets required for

4. Perform some initial modelling, comparison and then “Load”

5. Perform controlled Marquardt or Occam Inversions
6. Create Sections

All seclected datasets are then loaded to
the plotter application and the plot
appears showing the the first channel of
the measured data.
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2. Import Data 28
3. Examine the data from each basefrequency

4. Perform some initial modelling, Th lect other dat s t
5. Perform controlled Marquardt or Occam Inversions € user may select other datasets 10

6. Create Sections plot by simply clicking on the plot.

Select for the ® plot, the same time
window and then modelled on inverted
data.
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2. Import Data 29
3. Examine the data from each basefrequency

4. Perform some initial modelling, H Itio| lot h f . . o
5. Perform controlled Marquardt or Occam Inversions ere, muitipie plots are snown for various invensian

6. Create Sections models in “Profile” mode. The user may step through

time windows by simply clicking the arrow.

‘  To show in “Decay”

mode use the “Domain
button.
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2. Import Data 30
3. Examine the data from each basefrequency

4. Perform some initial modelling, H q d f e b i
5. Perform controlled Marquardt or Occam Inversions ere, decays are compared 1or a singie datapoint in

6. Create Sections linear-linear mode. The user may move to other

datapoints by simply clicking the arrows.

The step-time function of
the arrows is now converted
to step position.

It is useful to compare in a
variety of log or linear

/ modes. This functionality is
accessed by double-clicking

either axis.






