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Figure 5.1 Workspace Manager
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This is a description of the MT data
handling, processing and inversion
system implemented in the Work-
bench as an embedded module.

The MT module consists of three
main parts:

8. An importer, importing the MT
raw data ascii files to a database.
The raw data files are linked to
spatial positions through a loca-
tion file listing station names and
utm-positions for all data.

9. A processing part. The processing
displays the imported data and
allows the user to remove bad

The Workbench is a relatively newly
developed program. The program is
the HGG platform for presentation,
processing and inversion of geophysi-
cal data. It is divided into modules for
GERDA database management,
import of existing data into GERDA
(TEM, HEM, MT, PACES, and CVES),
data presentation of geophysical
theme maps and statical analysis of
models. Most users work with only
parts of the program. Geophysicist
uses the data processing modules
while geologists/hydrologists use the
theme maps and interpretation facili-
ties.

The program is built around a work-
space which is managed in the Work-
space Manager (Figure 5.1). The man-
ger gives access to geophysical theme
layers, gridding, statistics and some
map functions.. Themes can be pre-
sented on the map together with
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data points and/or specify extra
noise to specific data. The chan-
ges are saved to a database.

10.An inversion part. The inversion
part has many features for laterally
constrained inversion, vertical
smoothing of models and adding
a priori information allowing the
user full control of the setup of the
inversion process.

11.Visualization of inversion results.

The following part will describe each
part individually, without going into
too many details. But first a short
introduction to the workbench pro-
gram itself.

standard background themes as
roads, buildings, and streams. The
maps have similar facilities as found in
the well known GIS programs, Map-
Info and ArchView. Data points can
be toggled on and off, and grids can
be presented as images or as colored
points.

The geophysical models from TEM,
HEM, MT, PACES and CVES data can
also be presented on profiles. This
presentation can be combined with
geological logs.

Specifications for GERDA are available
at www.gerda.dk while the Work-
bench can be downloaded from
www.hgg.au.dk. GERDA is developed
by the Geological Survey of Denmark
and Greenland (GEUS), Danish con-
sultants, the Danish counties and
HGG. The Workbench is developed
by the HGG programming team.
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5.2

RAW DATA IMPORT
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First the raw data are imported to a
GERDA database handling the data in
the Workbench. The main window of
the raw data import is displayed in
Figure 5.2. The left panel shows the
contents of the location file that has
been loaded. The left panel shows the
ascii-files with raw data that have
been loaded. The Check Match-bottons
checks for inconsistencies between
data files and location file. Before
import, Settings regarding the data-
set need to be set. These are found
clicking the Settings-botton displayed

The dialog has two tabs. The first tab
is called Processing and holds informa-
tion on dates and name of processing
person and most importantly the
name of the data set as it will be iden-
tified in the database. The second tab
is Acquisition, holding information on
the coordinate system and on uni-
form standard deviation on the data.

When this information has been
entered, the data are ready for import
by clicking Impert on the main dialog
(Figure 5.2).

in Figure 5.3.
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Figure 5.2 Import main dialog
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Figure 5.3 Import settings

5.3
DATA PROCESSING

The data processing starts by loading
the imported data from the database.
The main dialog is displayed in Figure
5.4. The panel lists all MT stations
(soundings) found in the selected

database. Under Settings the user
defines what information is displayed
for the data (e.g. line number, station
number, station name, polarization,
strike angle, position, etc.).

(M MT Position Explorer M=l E
Save | Settings... | hll
Line Mumber | Station Name | ITMX | uTHy |«
2 1 RE4.074.0 E.224 5120
2 1 RE4.074.0 B2240120
2 2 hE4.093.0 E.224511.0
2 2 5E4.099.0 E.224511.0
2 3 BE4.124.0 E.224.510.0
2 3 hE4.124.0 E224.510.0
2 4 RE4.150.0 E.224.503.0
2 4 RE4.150.0 E.224.503.0
2 ] BE4175.0 E.224 507.0
2 ] BE4175.0 E.224 507.0
2 B RE4.133.0 E.224 50E.0
2 5] RE4.133.0 E.224 BOE.0
2 7 BR4 2230 E.224 505.0
2 7 RR4 2230 E.224 BOB.0
2 a8 RE4 2R0.0 E.224 RO5.0
2 g RE4.250.0 E.224 B05.0
2 9 RE4.275.0 E.224 504.0 ;I
Figure 5.4 Processing
Llose Help | main dialog
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Figure 5.5 Processing x,y-plot og data

Selecting one or more of the
soundings enables two types of dis-
play - 1) a traditional x-y-plot of the
data (Figure 5.5) or 2) a tabular view
of the data (Figure 5.6). On either of
the two displays four bottons enable
activation/deactivation of the four

2. E1/H2 Phase
3. E2/H1 Rhoa
4, E2/H1 Phase

The appearance of the x-y-plot can
be adjusted to suit the preferences of
the user. By default the axes are sca-

types of data:
1. E1/H2 Rhoa

led to cover the range of the data to
be dispayed. It is also possible to
make prints of the plots.

(& sounding Data M=l
Stations Data
; Pl g [ H1/E2 Rihoa|H1/E2 Ph. |H1£E2 Fhoa STD|H1£E2 Ph. 5TD |
Line 2, Station 1, Pol. 2
Line 2, Station 2, Pol. 1 19563 45.31 1.05 3.00
Line 2. Station 2, Pal. 2
L oS el | 22087 367 45.94 1.05 3.00
Line 2. Gtation 3, Pal, 2 51918 49,27 43,54 1.05 3.00
Line 2, Station 4, Pol. 1
Line 2. Stalion 4, Pol 2 80956 4829 44.41 1.05 300
Line 2, Station 3, Pal. 1 2779 4828 42.04 1.05 3.00
Line 2, Station 5, Pal. 2
Line 2. Station 6. Pal. 1 170896 43,55 45.72 1.05 3.00
Line 2. Station B, Pol. 2 198059 4335 45 45 105 2.00
Line &, Station 7, Pol. 1 ) ) : )
Line 2, Station 7, Pal. 2 221863 37.38 45.11 1.05 3.00
Line 2. Station 8. Pal. 1
e & 21aon 8. 70 2243715 42.00 46.20 1.05 2.00
228271 3890 45.95 1.05 300
252075 4912 4617 1.05 3.00
5490011 45.71 3207 1.05 3.00

Figure 5.6 Processing tabular view of data
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Figure 5.7 Editing
tools for processing
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The editing of the data is done using
any of the select tools available (Fig-
ure 5.7). Entire soundings can be
deleted as well as individual data
points and extra noise can be
ascribed to the data. In the presented
example (Figure 5.5) The phases
measured for the highest frequencies
have been deleted and some meas-

The inversion shares most of its fea-
tures with the inversion modules for
other data types such as TEM and
CVES data.

First the user selects which part of the
data that he or she wants to invert. It
is possible to invert on all data or a
subset. The subset can be defined
both by polarization (E1/H2 or E2/
H1), data type (Rhoa, Phase or both)
and line number (e.g. only profile 3 n
a data set with 10 profiles). The dia-
log for these settings are displayed in
Figure 5.8. Different polarizations are
always inverted to different models,
whereas Rhoa and Phase-values for
the same polarization can be inverted
together for a common model.

After the data section the settings for
the inversion has to be set. The Inver-
sion Settings-window has 5 tabsheets
as displayed in Figures 5.9 to 5.13,
each controlling different aspects of
the inversion setup.

The first tab, Model, controls the setup

of the model. This includes the
number of layers, resistivities and

5. MT-Module

ured rhoa values have had extra noise
ascribed. Extra noise can be ascribed
on the tabular view as well by direct

text-editing in the table.

If changes are made to the datase
during processing the changes are
written to the database and the data
set is ready for inversion.

Data Selection | X|

Select polarization for lnversion

¥ E1/H2Rhoa | E1/HZ2Phase
[T E2/H1Bhoa [~ E2/H1 Phase

Lire Murmnber IW "I

ok | LCancel | Help

Figure 5.8 Choose data for inversion

thicknesses of the starting model and
inclusion of a priori information.

The second tab is Constraints and it
controls the lateral and vertical con-
straints regularizing the model. If no
constraints are applied models are
inverted as individual soundings.

The third tab sheet is Sections defining
the length of sections used in one
inversion job. The computational
time needed for inversion will
increase rapidly for model sections
with more than 1000 model parame-
ters.
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(= Inversion Settings =]
| Enﬂstraint&l §ectinns| Eroiectl gdvancedl

Humber of Model Layers |5 ﬂ Calc. Depth |

Fes  |RestpriGTD|Thk  |ThképiSTD [Dep  [DepaprSTOD|

Layer 1 99,000 2000 99.000 20,0 93.000

Layer 2 [50.0  99.000 200 99.000 40.0  99.000

Laper 3 [50.0  99.000 200 99.000 BO0.0  99.000 S qve Model. |

Layer4 [50.0  99.000 200 99.000 20.0  99.000 Load Madel |

La_',JE[ 5 |50.0 93.000 W alidate |

Bun | LCloze | Help |

Figure 5.9 Inversion Settings - Model

(™ Inversion Settings =]
Model ﬁectinnsl Eroiectl &dvancedl
Reference Distance |20 [m] PowerLaw Depend |05 ™
ResVer5TD [ResHorSTD | ThkHoSTD |DepHorS TD |
Laver 1 1.100 33.000 1.100
Laper 2 [39.000 1.100 93.000 1.100
Layer 3 [99.000 1.100 99.000 1.100 & ave Model. |
Layerd 33000 1100 33000 1.100 Load Model. |
La_',JEI' |} 1.100 validate |
Bun LCloge | Help |

Figure 5.10 Inversion Settings - Constraints

(™ Inversion Settings M=] 3

Project I Advanced I

Model I Constraints

Mumber of Models

Length IEU [nurnber of soundings]
Owerlap IU [number of zoundings]

tdax Sounding Gap | 100 [m]

Save Model... |
Load Model... |

Yalidate |

Bun Cloze | Help |

Figure 5.11 Inversion Settings - Sections
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Figure 5.12 Inversion Settings - Project
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Figure 5.13 Inversion Settings - Advanced

The fourth tab, Project,holds informa-
tion on the project and the software
used.

The fifth tab, Advanced, is intended for
those that want to control more

When the inversion has finished the
results can be viewed and evaluated
using dialogs very similar to the ones

5. MT-Module

parameters of the inversion. The
defaults will do for most people.

When the settings have been entered
as desired by the user the inversion is
started by clicking Run.

used under processing with the addi-
tion of plot of models and data fits.
All forms are linked to the GIS-map,
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{® Model Position Explorer - [inversion3 - line ... =]
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Close Help Figure 5.14 Main dialog.

which means that a selected sound-
ing on any of the forms shown will
appear selected on the GIS-map as
well (and vice versa).

The main dialog (Figure 5.14) is very
similar to the one used for processing,
though with a few extra bottons. The
arrow-bottons in the upper left corner
are used for various autoplay func-
tions which come in handy for very

(™ Sounding Curve - [3] [_ (O]

|v EZ/H1 Rhoa [ E2/H1Fh

[¥ E1/HZRhoa
1e+02

v E1/H2 Ph

large data sets. The main bottons for
evaluation are the four bottons in the
upper-right corner.

The first botton (Figure 5.15) enables
display of oberved data versus for-
ward data of the inverted models.
Curves can be shown for a single
sounding as well as for a full suite of
soundings. .

70
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Figure 5.15 Observed data and forward data.
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The secqnd bot.ton (Figure 5.16) dis- [ Line Model - [3] M= E3
plays a simple line plot of the result-

ing models. [# E1/HZ ¥ E2/H1

0
The third botton (Figure 5.17) is a 5
profile plot of the soundings plotted 10
individually as a bar. The Settings-bot- 15
ton gives access to full control of bar- 20
width colorscale and a number of 2
other parameters. Residual curves an = a0
be shown on this plot as well. , C 35
B
& 40
The last botton enables a table view 45
of the model parameters from the 50
inversion. The tabular view includes a 55
model parameter analyses allowing &0
detailed evaluation of the inverted &5

mode. 0

Resistivity [Dhmm]

[B: 1.01e402 lLiozge+n

Figure 5.16 Inversion results as line

models.
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Figure 5.17 Inversion result as bar-model plot.
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