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Importing and using inversion results from
Res2DInv and Res3DInv in Aarhus
Workbench

This is a guide on how to export inversion results from Res2DIna and Res3DInv for use in Aarhus
workbench, and to how the results can be imported and used in Aarhus workbench
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Global coordinates

To make full use of the features in Aarhus Workbench it is necessary to include global coordinates in

the .dat files prior to inversion. These coordinates ensure that the inversion results are located correctly on
the GIS map, and that the individual inversion results as well as additional information, such as boreholes,
are located correctly relatively to each other.

It is recommended to use a coordinate system where the positions are given in meters, such as the UTM
system. It is important to note the UTM zone and datum of the coordinates in the .dat files as these must
be specified when importing the inversion results in Aarhus Workbench.
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Coordinates are included in the .dat files in different ways for Res2DInv and Res3DInv:

Res2Dlnv

In Res2DInv the coordinates are entered at the end of the file as seen in the example below, see section
7.11 of the Res2DInv manual for further details.

.44 138.0700 Last data

794 4 235.00 4.82 355.00 7.41 305.00 8.33 315.00 8
795 4 235.00 4.82 355.00 7.41 315.00 8.44 325.00 g.28 134.3600 |ines’ or end
4 235.00 4.82 355.DD 7.41 325.00 8.28 335.00 8.00 138.9900
235.00 35 335.00 8.00 345.00 7.72 138.6200 Of topography
> Indicating no topography mformatlon |n thls case section

Global Coordinates present

pamber ot comrdinete poincsj Header indicating global coordinates
17 Number of coordinate points

Local Longitude Latitude Header ||ne
85.00  572080.12 ¢-s7 X-coordinate along profile, Longitude/UTMX, Latitude/UTMY
90.00 572088.28 6222421.58
110.00 572088.591 6222401.60
115.00 572085.07 622239€.61
120.00 572089.23 62223591.62
125.00 572085.35 6222386.66
1e0.00 572090.50 6222351.66
165.00 572090.66 6222346.67
170.00 572050.82 6222341.68
175.00 572090.98 ©222336.68
200.00 572091.77 6222311.72
205.00 572091.53 622230€.74
250.00 572093.36 6222261.85
255.00 572093.52 £22225¢.88
260.00 S572093.67 6222251.91

325.00 572098.11 €222187.28
355. 572100.26 6222157 .44
o End of file
Res3Dlnv

In Res3DInv there are two options for including global coordinates:

1. Use the actual UTM coordinates in the electrode definitions and data sections of the file. This is the
recommended method as is has less possibilities for coordinate transformation errors.
2. Add the coordinates at the end of the file in the same way as for Res2DInv, see the example below.

20.000, 6.000 10.000, 6.000 30.000, 6.000 40.000, 6.000 31.263 Last data
12.000, 6.000 0.000, 6.000 24.000, €.000 36.000, 6.000 27.378 |ines, or end
14.000, 6.000 2.000, 6.000 26.000, €.000 38.000, 6.000 29.334 of topography
16.000, 6.000 4.000, 6.000 28.000, 6.000 40.000, 6.000 31.758 section

Global coordinates information present Header indicating global coordinates
Type of global coordinates information (O=point-to-point) Header indication type of g|oba| coordinates
0 Currently 0 (point to point) is the only option

Numker of points

4 Number of coordinate points

3 Local =-y Global =-vy

637 Q,0000, Q.0000 2390137.00, 4686631.00 LOCBI X-Y coordinates and
38 0.0000, &.0000 2390137.00, 4686637.00 UTMX-UTMY Coordinates

40,0000, €.0000 2390177.00, 4686637.00

4 40,0000, Q.0000 2390177.00, 4686631.00

641 0 End of file

642 0

64 0

Exporting inversion results from Res2Dinv and Res3Dinv

Res2DInv

The format for transferring inversion results from Res2DInv to Aarhus Workbench is the VTK file. To export
a VTK file containing inversion results from Res2DInv, open Res2DInv and select ‘Display -> Show inversion
results’:
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B RES2DINVx64 ver. 4.9.1:- 902
File Edit Change Settings Inversion  Display Topography Options  Print Help

Show inversion results

This will open the Res2DInv display window. Now select ‘File -> Read file with inversion results’ and select
the .inv file created by the inversion. If the inversion has just been carried out the .inv file will be loaded
automatically. Once the reading of the .inv file have been completed select ‘File -> Model export -> Model
output file in VTK format’

5! RES2DINVx64 ver, 4.9.1 :- 902 : Display Sections Window - C:\Dropbox (Aarhus GeoSoftware)\KW\tstd
File Display sections Change display settings  Edit data Print  Exit

Read file with inversion results
Read DO files >

Model export » Save data in XYZ format
Save data in SURFER format
Model eutput file in LUND format

Trace program execution

Cuit display window
JUU CULLBLY MULUUY e
Electrode locations are  0.00 and Maodel output file in VTK format
Minimum and maximum electrode locations are =4au.uuand Z5U.0U;

Maodel cutput file in MOD format

You will then be prompted to select which iteration to export, and where to save the files.

If the inversion result contains global coordinates, four files will be exported: “xxx.vtk”, “xxx_Elec.vtk”,
“xxx_global.vtk” and “xxx_global_Elec.vtk”, where xxx is the file name selected by the user (the default is
the name of the .inv file).

“u.

The “xxx_global.vtk” and ““xxx.vtk” file holds the inversion results and are the ones that are imported into
Aarhus Workbench, always use the “_global” version to have the inversion model located correctly.

The “xxx_global__Elec.vtk” and “xxx_Elec.vtk” file includes the electrode positions and can also be
imported into Workbench for displaying the electrode positions in the 3D Viewer.

Res3DInv
The format for transferring inversion results from Res3DInv to Aarhus Workbench is the VTK file. To export

a VTK file containing inversion results from Res3DInv, open Res3DInv and select ‘Display -> Display results’:
ﬁ RES3DIMNYxEd ver. 3.16.0 Professional - |0, Mo, : 915
File Change Settings Inversion  Display Help

Display results

This will open the Res3DInv display window. Now select ‘File -> Read file with inversion results” and select
the .inv file created by the inversion. If the inversion has just been carried out the .inv file will be loaded
automatically. Once the reading of the .inv file have been completed select ‘File -> Model Export -> Export
model to Paraview VTK ASCII format’
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B ' RES3DIMVxE4 ver, 3.16.6 Professional - 1D No. : 913 - Display Window : C\Dropbox (Aarhus GeoSoftware]\ K\ \tstc
File Display Change display settings Edit data Print Help  Exit

Read file with inversion results

Model Export » Export model to XYZ format

Export model to XYZ format (without topography)
Export model to CTech C5V format

Export model to RockWorks XVZG format

Trace program execution

Exit from this option

Export model to Slicer/Dicer format

Export model to Slicer/Dicer format with topography
Export model to Paraview VTK ASCI format

Export model to Voxler XYZC format

Export data to Voxler XYZC format

Save model with glebal coordinates

You will then be prompted to select whether to export resistivity or conductivity values, which iteration to
export, and where to save the files.

If option one for adding coordinates to 3D .dat files is used two files will be exported: “xxx.vtk” and
“xxx_Elec.vtk”, where xxx is the file name selected by the user (the default is the name of the .inv file).

The “xxx.vtk” file is the one that includes the inversion model and is used for import to Aarhus Workbench.
The “xxx_Elec.vtk” file includes the electrode positions and can be imported into Workbench 3D Viewer for
displaying the electrode positions in the 3D Viewer.

If option two for adding coordinates to 3D .dat files is used four files will be exported: “xxx.vtk”,
“xxx_Elec.vtk”, “xxx_global.vtk” and “xxx_global_Elec.vtk”, where xxx is the file name selected by the user
(the default is the name of the .inv file). In this case always import “xxx_global.vtk” to Aarhus Workbench.

Importing and using Res2Dinv and Res3DInv inversion results in Aarhus
Workbench

Aarhus Workbench help pages
Note that in most parts of Aarhus Workbench it is always possible to press the “F1” key to be taken to the
relevant page in the online help wiki: http://www.ags-cloud.dk/Wiki/Workbench

Importing inversion results
After opening the workspace navigate to the “WORKSPACE’ ribbon and select ‘External Grid’

Workbench - [C\Dropbox (Aarhus GeoSoftware)\K\M\RESxTIIWE\Demo_WS] -aXx
m WORKSPACE ‘ GIS 3D SECTIONS VISUALIZATION DATA PROCESSING NVERSION DEBUG @
& Multiple Deletes T Maove Up Edit Display l_—‘ I Layer
g: Delete ¢ Mave Down Refresh % ’__‘FI Save as Image ’@Sj Elevation Model Data
EI] Rename Properties Show Hide E?} xyz Data Edit Show Link to Database Database
Mode Management Map Add Caolor Scale Model Selection Export To

Select the VTK file from Res2/3DInv and select ‘Open’, provide at name for the imported inversion result
when prompted and select ‘OK’, select the coordinates system when prompted:

5]


http://www.ags-cloud.dk/Wiki/Workbench

-
’0
<,

253 Aarhus GeoSoftware

@ coordinate system selector — | x

Select coordinate system

WGES 84 UTM zone 7N (epsg: 32607) -
WGES 84 UTM zone 8N {epsg: 32608)
WGES 84 UTM zone 9N (epsg: 32603)
WG5S 84 UTM zone 10M {epsg:32610)
WG5S 84 UTM zone 11M (epsg:32611)
WG5S 34 UTM zone 12M (epsg:32612)
WGES 84 1UTM zone 13N (epsg:32613)
WG5S 84 UTM zone 1404 (epsg:32614)
WG5S 84 UTM zone 15M {epsg:32615)
WGES 34 UTM zone 16M (epsg:32616)
WGES 34 UTM zone 17M (epsg:32617)
WGES 84 1UTM zone 18N (epsg:32618)
WG5S 84 UTM zone 19M {epsg:32619)
WGES 34 UTM zone 20M (epsg:32620)
WG5S 34 UTM zone 21M (epsg:32621)
WGES 84 1UTM zone 22N (epsg:326232)
WG5S 84 UTM zone 23M (epsg:32623)
WG5S 84 UTM zone 240 (epsg:32624)
WGES 34 UTM zone 25M (epsg:32625)
WG5S 34 UTM zone 26M (epsg: 32626)
WGES 84 1UTM zone 27M (epsg:32627)
WG5S 84 UTM zone 28M (epsg:32628)
WGES 84 UTM zone 29M (epsg:32629)
WG5S 34 UTM zone 30M (epsg:32630)
WGES 84 UTM zone 31N (epsg:

WGS 84 UTM zone 32M (epsg:
WIGS 24| MM zane T3 fanen 326270

Search string |

System types |Projected systems (Unit=meters)

Caral

This must be the same as coordinate system as the global coordinates entered in the .dat file prior to
inversion. Repeat this for all the VTK files you wish to import in the workspace.

Once imported the grids/VTKs/Inversion results will show up in the workspace explorer under ‘External
grids’, in the below example three 2D inversions and one 3D inversion have been imported:
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Workbench - [C\Dropbox (Aarhus GeoSoftware)\K\\RESxTIIWE\Demo_WS] -aXx
— p
m_l WORKSPACE ‘ GIS 3D SECTIONS ZATION DATA PROCESSING NVERSION DEBUG @
= Multiple Deletes T Move Up %) Mew Hif External Grid Layer
g= Delete ¢ Maove Down FFI Save as Image '@ ElevationModel Data
=i Rename Propertie: Sho Hide E?: oz Data Edit Show Link to Database Database
Mode Management Map Add Color Scale Model Selection Export To 3
= >
= £ Extemal Grids &
# 2D VTK 1 2
# 2D_VTK_2 I
# 2D_VTK_3 g
& 3D_VTK_1 -
j=)
o
o
g
&
m
k=1
E)
a a
£
3 1]
z n
z
Mode Info 7
ModeText: MyMap
QriginalT ext: Mybdap
DataType: MAPS Filter:
InsertUser knud.lassen ‘Yé
InzenDate: 27-05-2019 15:43:47 All Layers ~ "{'} L
‘wiorkspace: 100 Al - @h E
Wnrkspace\f'ersi_nn: a3 o
‘workbenchersion: £.0.0.0 %070
Notes PN Update ~ WGS_B4_UTM_zone_32N

Creating model selections

In order to further work with the imported inversion results they must be turned into model selections. To
do this navigate to the ‘INVERSION’ ribbon, highlight the ‘External Grids’ group in the workspace explorer

and select ‘New Model Selection’:
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‘workbenchiersion: 6.0.0.0

Workbench - [C\Dropbox (Aarhus GeoSoftware)\K\\RESXTIIWE\Demo_Ws] -aXx
FILE WORKSPACE GIS 3D SECT! ALIZATION DATA PROCESSING '\NVERSIONI | DEBUG @
a
1
o—o
Invert Data  Show Resull MNew Add
Laterally Constrained Spatially Constrained Model Selection Elevation Model
=L Ao § ¥
[ERE— Fxtemal Grids é’
el ﬁ
2D VTK 2 g
# 2D_VTK_3 g
& 3D_VTK_1 C
o
o
o
g
&
m
k=1
B
g
=
5
g
H
8
Mode Info 7
ModeText: Extemal Grids
OriginalText: External Grids
DataType: EXTGRIDPARENTDT Filter: ‘Té
InsertUser knud.lassen
InserDate: 28-05-2019 15:11:17 All Layers R "E
‘workspace: 101
‘wiorkspacet'ersion: 83 Al e @

Motes i

Update

Xoy:o
WGS_84_LITM_zone_32N

In the new window select which grid to turn into a model selection, it is possible to select more than one

grid at a time by holding down the ‘Ctrl’ or ‘Shift’ key while selecting the grids.

Whether to create one big model selection for all inversion results, or several smaller model selections for
each inversion result, depends on which visualizations are to be made. For drawing profiles, it is easier to
have one models selection for each inversion result, but to make horizontal maps, like mean resistivity
maps, all results must be in the same model selection. It is usually a good idea to keep all imported
inversion results in the same database:

@ Create Madel Selection From External Grids - O *

3D grid D _VTK 2
2D_VTK_3

E

Search |

Import To

(O Existing database:

(®) New database: Models_From_Grid ;

cares

Once the model selections have been created, they are found in the Workspace explorer:

L [
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Workbench - [C\Dropbox (Aarhus GeoSoftware)\K\\RESXTIIWE\Demo_Ws] -aXx
MEE vorkseac G 3D ECTIONS  VISUALIZATION DATA PROCESSING | INVERSION | DEBUG @
g o
1
o-o
] New X
£ Laterally Constrained Spatially Constrained Model Selection Elevation Model
i
= MyMap H >
E £ External Grids é’
7 2D_VTK_1 2
m
-1
g
It
9 Q20 VIK 1 o
¢ Q20 VK. 2 g
g
N§ Q20 VTK 3 g
9 Q3D VTK g
E
3
3
H
8
Maode Info 7
Filter: %
All Layers ~ "E
Al v @&
Xi 572123, Y: 6222300
Motes R Update v 50m

WGS_84_UTM_zone_32N

Once model selections have been made for all imported inversion results it is possible to do nearly the
same things with the results as with inversions carried out with Aarhus Workbench. It is off course also
possible to add more inversion results later. In the following a few examples of what can be done with the
inversion results in Aarhus Workbench are demonstrated:

- Adding a background map and plotting the location of inversion results on a map (p. 8)
- Creating profiles showing the inversion results, possibly together with other data types such as
borehole data or logs (p. 10)

- Creating horizontal mean resistivity maps, and other horizontal maps based on inversion results (p.

12)

- Visualizing results in the 3D viewer (p. 16)
- Creating PDF reports using the report tool (p. 18)

Adding a background map and plotting the location of inversion results on a map
Background maps and other GIS layers are added by selecting the “open folder” button at the lower right

corner and selecting the file in the window that opens, The supported formats

are: .tab, .mif, .shp, .tif, .jpg, .jp2, .ecw and .kml:
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Workbench - [C\Dropbox (Aarhus GeoSoftware)\K\\RESXTIIWE\Demo_Ws] -aXx
[ | ]
m WORKSPACE GIS Ely SECTIONS VISUALIZATION DATA PROCESSING INVERSION DEBUG @
A . - o
ST !
] Invert Data  Show Result MNew New Add
- Laterally Constrained Spatially Constrained Model Selection Elevation Model
i
= MyMap H >
E £ External Grids é’
7 2D_VTK_1 2
2D VTK 2 g
# 2D_VTK_3 g r
& 3D_VTK_1 C 4
9 Q20 VIK 1 o
¢ Q20 VK. 2 g
g E
N§ Q20 VTK 3 g F
M9 Q3D VTK_1 g
E
3
3
5 E
_ F
8 £
Maode Info w7 E
]
Filter: %
All Layers ~ ’T}
Al v @&
X: 572123, Y: 6222300
Notes S S0m WGS_84_UTM_zone_32N
LLJ w kil 1L g T T | jr—

The different GIS/MAP layers can be toggled on and off in the GIS layer controller to the right on the
screen, it is also possible to edit the order of the layers by dragging and dropping the layers in the GIS layer
control. To add the locations of the models in the model selections to the GIS map check the checkbox next
to the model selection in the Workspace Explorer, here an aerial photo and the three imported 2D
inversions are shown on the map:

Workbench - [C:\Dropbox (Aarhus GeoSoftware)\KV\RESXTilWB\Demo_WS] G | S I t ” -oX
— ayer controlier
X [WorKsPaCE | GIS 3D SECTIONS  VISUALIZATION  DATAPROCESSING _ INVERSION  DEBUG Y | s
B Multiple Deletes ~ Move Up e EditDisplay | New External Grid Layer
1 G 4 24 — .
&= Delete L J Move Down Refresh ] é [sg save as Image & Elevation Model < [ pata
F EIT Hetiiie Properties Show Hide E?) xz Data Edit Show Link to Databa: = Database
9 Node Management Map Add Color Scale Model Select Export To
[
= MyMap £ v ‘ﬂ
= £ Extemal Grids ) [F @ 2D VIK 3 |
» 2D_VTK_1 2 & [ Q_2D_VTK_ 2
» 2D_VIK_ 2 ) M Q_2D_WTK_1
g =1
- / 2D_VTK 3 3 Eskelund_2
& 3D_VIK 1 &
F @ Q2D VTK_1 o
FQ Q2D VIK 2 g.'
A Q 2D V1K 3 8
M9 Q3D _VIK 1 g
3
£
3
g
H
)
Node Info 4
NodeText: 0_2D_VTK_3
OriginalTexst: O_2D_YTK_3
DatabasePath: C:\Dropbox (4arhus GeoSoftware) Filter: I ) /4
AKVARE SxTilwB\Dema_wWS'WorkspaceData ~ ©
AModels_From_Grid.gdb All Layers v|le
DatabaseSize: 19.8 MB Al V,E@
- ———
Notes A |Update v 100m

K ITZILS; VT OLLLIT L T
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It is also possible to use a web map service (WMS) as a background map instead of an offline image file, to
do this select the little globe % in the lower right of the screen and either select the default WMS or press
“F1” for further instructions.

Creating profiles from inversion results

In Aarhus workbench a profile/section is the main way of displaying a 2D inversion result, to create a
section from a model selection highlight the model selection in the Workspace Explorer, navigate to the
‘SECTIONS’ ribbon and select ‘Models’ in the ‘Create New’ group:

Workbench - [C:\Dropbox (Aarhus GeoSoftware)\KV\RESXTilWB\Demo_WS] -oX
REW WORKSPACE  GIS 3DI | secTioNs \I\::swu:m‘am DATAPROCESSING  INVERSION  DEBUG @
S ® ]
N N y Models ,¢5 Grid as Line iy Image
S ¥ 8 4 ; / B
7 g A ; e / [l Lithological Logs 3D Grid A Batch r
Draw Draw Multiple Coordinatgl Models External Grid Section Shift Section Layers : GeophysicalLogs i‘ Interpolated 3D Grid
Create New Copy Add Layers v
=[] MyMap = >
= £ Extemnal Grids 3 # 4 Q_2D0_VTK 3
»/ 2D_VIK_1 # M Q_2D VTK 2
» 2D_VIK 2 o [F 1@ 2D VTK 1 |
/ 2D_ _3 ET M Eskelund_2
-— ' o
=]
2
s g
¥ Q2D VK3 8
m
9 Q3D_VIK_1 8
S
g
£
-]
g
H
g
Node Info N4
NodeText: G_2D_VTK_1
OriginalText: G_2D_WTK_1
DatabasePath: C:\Dropbox (sarhus GeoSoftware) Filter: ‘Yé
AKVARES=TilwB\Demo_WS\WoarkspaceData |
AModels_From_Grid.gdb All Layers v|fe
DatabaseSize: 19.8 MB al V,‘@
= ——— X: 571887, Y: 6222299
Notes A |Update v 100m WGS_84_UTM_zone_32N

In the new window select the name and direction of the profile, as well as whether to plot results in
resistivity or conductivity:

Profile Settings

Profile Mame (Prefix)
|Pro |

Profile Direction

|Da13 Recording Order ~ |

Flot Bars as
(®) Resistivity [Ohm-m]

(O Conductivity [mS/m]
(O conductivity [mSfcm]

Merge SkyTem Lines for different Dataset

oK Cancel

In the next window select from which model selection to add models to the profile, specify the color scale
for the different parameters (resistivity and possibly chargeability) and whether to select the models as
bars or interpolated sections:

10
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Add Models to Section: Pro

Model Parameters

ity
Chargeability

Maodelz/Inversions
(® Model Selection Modes

() Irwersion Modes

C:ADropbox [Aarhus GeoSoftwareWKASBuldsiworkbenchEd_26-04-194Colorscales'B esistivity. awc

1.0 100

100.0 1000.0
Madal Display
S_EB_E$E_12 Search Distance l:l [m]
L ® | Model Display Sett
0 1 Show Bars () Show Interpolated Bars odel Lizplay sethings...

D0l Lines on Model S ection

[ DOl Conservative

100! Standard | Lire Dizplay Settings... |

| (1]4 || Cancel |
T TTF
Once the profile is created it can be found in the workspace explorer under ‘Profiles’, the different
parameters can be toggled on and off under the individual profiles:
Workbench - [C:\Dropbox (Aarhus GeoSoftware)\KV\RESxTilWB\Demo_WS] -aX
WORKSPACE GIS 3D SECTIONS ‘ VISUALIZATION DATA PROCESSING INVERSION DEBUG @
,i Models 5 Grid as Line | Image
// e y/ P B 3D Grid A Batch
Draw Draw Multiple Coordinates External Grid Section Shift Section Layers ; Geophysical Logs i‘ Interpolated 3D Grid
Create New Copy Add Layers -
B MyMap E >
= £ Extemal Grids é’ [ 14 Pro ]
» 2D_VTK_1 2 # M Q_2D_VTK_ 3
/ 2D-VTK_2 m Y| Q_2D_VTK_ 2
w4 2D_VTK—3 ‘gi M @ 2D vTK 1
8 DO g [ Eskelund_2
P Q2D ViK1 o
FQ Q2D VIK_2 g
FQ Q2D VIK 3 H
9 Q3D VIK 1 g
& , Profiles A E
=17, Pro
Pl E
"N 1_Char ) g
e e e .
8
Node Info ¥
NodeText: 1_Char
OriginalText: 1_Char
DataType: MAPSPROFDBADT Filter: Yé
InsertUser: knud.lassen
I\;\’seEDate: 31 i055-201914:15:28 All Layers v|fe
orkspace: ]
Workspace\/ersipn: 83 Al M @
WorkbenchVersion: 6.0.0.0 - ) X: 571893, 1: 6222174
Notes {Update:¥2| 100m WGS_84_UTM_zone_32N

To display the profile, check the checkbox next to it in the ‘workspace explorer’:

11
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@ Profile: Pro [Unit: Ohm-m] - m] X

Help | | GIS Symbol... | Syncronize | <Select profile> ~ | [#] Statushar Show | <Select profiles g GED

T

Elervation [m]

o 0 20 30 40 B0 &0 TO 8O 80 100 110 120 130 140 150 180 170 180 180 200 210 220 230 240 260 260

Distance [m]
Calorscale |‘I_F|esi v| Edit ... (O] m UTM: < 572091.3,%: 6222307.4 |
1.0 10.0 100.0 1000.0 Distance: 117, Elevation: -93 L

It is also possible to draw “freehand sections” and adding models, boreholes etc. to them afterwards. To do
this select ‘Draw’ in the ‘Create New’ group instead of ‘models ’, and draw the section in the GIS map. To
add content to the drawn section, highlight the profile in the “Workspace Explorer’ and select either
‘Models’, ‘Lithological logs’ or ‘Geophysical Logs’ in the ‘Add layers’ group. It is now possible to select a
search radius defining what is added to the profile, this is especially useful for creating 2D profiles from 3D
inversion results.

For information about how to import lithological and geophysical logs please refer to the online help
pages: http://www.ags-cloud.dk/Wiki/Workbench.

Creating horizontal mean resistivity maps, and other horizontal maps based on inversion

results

Themes are the tool for visualizing results on the map e.g. the mean resistivity of a given depth interval, the
depth to a good conductor, the resistivity of the third layer in the model, or thickness of a body with a given
resistivity.

A theme contains these values in the discrete points at which the models are located, they can be
visualized either as colored icons at these points (See: Point themes) or as surface covering interpolated
grids (See: 2D grids).

A theme is created from a model selection. After creating the model selection, the actual theme can be
created by highlighting the model selection in the workspace explorer and selecting “Theme” in the
“Visualization” ribbon:

Workbench - [C\Usersiknud.lassenyDocumentsitest data\skyTEM\Kasted_big] -oX

FILE WORKSPACE GIS 3D SECTIONS l‘ VISUALIZATION I} DATA PROCESSING INVERSION DEBUG @
wu | ww ; = =

aib ] uf N ﬂ% [] s =l {.J

Theme [ Model

] -F
Quality Point Theme Image  2DGrid 3D Grid  Batch Gridding Images New Template EditTemplate New Report EditReport

Create New Visualization Quick Review Report Toals

The following dialog box will then appear:
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@ Geophysical Theme for ModSec_1

Theme Type
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@ Mean Parameters
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() General Layer Search
() Cumulative Layer Search
O Low Resistivity Layer

() Clay Thickness

DOI {Depth of Investigation)
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From this list the type of theme must be selected, the simplest theme is the “Layer Parameters” theme, this

theme simply contains the value of the selected layer at the different positions, we will continue by
creating a mean resistivity theme by selecting “Mean Parameters”. For a comprehensive walkthrough of
the different types of themes use the F1 help from this window. In the next menu the property to be

extracted, the number of intervals and the thickness of the layers must be specified:

@ Geophysical Theme for 2D _all

Mean Parameters

Blinding Settings

] x

Theme Type
Property to Extract
[settings | Vertical Resistivity

(O)Elevation (@ Depth

Top Interval Length No of Intervals

(EI] |

Surface Slope Correction (by DEM)

(®) No Blinding
Blind at DOT Conservative
Blind at DOI Standard

O Biind atFactor 1.5

<MNo DEM nodes>

Interval 01: Top: 000m
Interval 02: Top: 002m
Interval 03: Top: 004m
Interval 04: Top: 006m
Interval 05: Top: 008m
Interval 06: Top: 010m
Interval 07: Top: 012m
Interval 08: Top: 014m
Interval 09: Top: 016m
Interval 10: Top: 018m
Interval 11: Top: 020m
Interval 12: Top: 022m
Interval 13: Top: 024m
Interval 14: Top: 026m
Interval 15: Top: 028m
Interval 16: Top: 030m
Interval 17: Top: 032m
Interval 18: Top: 034m

Bottom: 002m
Bottom: 004m
Bottom: 006m
Bottom: 008m
Bottom: 010m
Bottom: 012m
Bottom: 014m
Bottom: 016m
Bottom: 018m
Bottom: 020m
Bottom: 022m
Bottom: 024m
Bottom: 026m
Bottom: 028m
Bottom: 030m
Bottom: 032m
Bottom: 034m
Bottom: 036m

~
Edit Display

he Histogram

<< Back Apply Cloze
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The themes are created by selecting “Apply” and providing a name for the theme, once created the theme
can be found under model selection in the Workspace Explorer:

=" Mres_002m_004m
=" Mres_004m_006m
=" Mres_006m_008m
=" Mres_008m_010m
=" Mres_010m_012m
=" Mres_012m_014m
=" Mres_014m_016m
* Mres_016m_018m
* Mres_018m_020m
* Mres_020m_022m
=" Mres_022m_024m
=" Mres_024m_026m

= 24 nAAc.. nAo

nggaooaaooaoo

\

|| Node

NodeText: Mres_038m_040m
OriginalText: Mres_038m_040m
DataType: MAPSDBOUERYGPT
InsertUser: knud.lassen
InsertDate: 31-05-201915:13:35
‘Workspace: 137
WorkspaceVersion: 83
WorkbenchVersion: 6.0.0.0

Notes A

Q_2D_VTK
Q_2D_VTI

~3
2
1

Eskelund_2

Workbench - [C:\Dropbox (Aarhus GeoSoftware)\KV\RESxTilWB\Demo_WS] -oXx

FILE WORKSPACE GIS 3D SECTIONS VISUALIZATION DATA PROCESSING INA DEBUG N
s 4 = M :'—I:‘
i w Al & %’% . D : ¥4

Theme Model Quality Image 3D Grid Batch Gridding Images New Template EditTemplate New Report EditReport
Create New Visualization Quick Review Report Tools
I Tq[{ T_Char S
[E 542D all |
@ 20_al =5 I Pro b
=" Mres_000m_002m M @_2D_vTK

' |Filter: Yo
b | All Layers v|fe
Al Vi@
= X: 571766, Y: 6222468
Update v 100 m

WGS_84_UTM_zone_32N

The themes can now be visualized as points or 2D grids.

Visualizing themes

Points

=

To plot the gridded values as colored points in the GIS window highlight the theme and press “Point
Theme”. Select the color scale, point size and point shape in the dialog box and press “OK” and select the
name of the theme, the point theme can now be found in the workspace explorer under the theme, and

can be plotted in the GIS map by checking the checkbox next to it.

2D Grids

The other way of presenting themes are as surface covering interpolated grids, these are created by
highlighting the theme and pressing “2D Grid” :
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Workbench - [C:\Dropbox (Aarhus GeoSoftware)\KV\RESxTilWB\Demo_WS] -o0X
WORKSPACE  GIS 3D SECTIONS | VISUALIZATION | DATAPROCESSING  INVERSION  DEBUG o
oy > H B
ihe 8 : D) . / i i
Theme Model Quality Point Theme Image 2D Grid 3D Grid Batch Gridding Images New Template EditTe’mplate New Report Edit I{eport
Create New Visualization Quick Review Report Tools
Ik “Geological Surfaces A = >
S 4
=2V Q 2D_al z [ Mres_000m 002m_PT |
E 7" Mres_000m_002m E # ] 2D_all
; e e o M Pro
B Mres_004m_006m % Q_2D_VTK 3
G 8 M Q_2D_VTK 2
[Ti* Mres_008m_010m = - S—EDI—VJK{"
75" Mres_010m_012m g SHEUNC
[:=" Mres_012m_014m 2
[T%* Mres_014m_016m £
[T 3" Mres_016m_018m g
[T Mres_018m_020m #
[T=" Mres_020m_022m =
[T =" Mres_022m_024m 2
[T3" Mres_024m_026m H
[7:" Mres_026m_028m i
—— s NG ASA il @
1 || Node Info v
NodeText: Mres_004m_00Em
OriginalText: Mres_004m_006m _
DataType: MAPSDBAUERYGPT | |Filter: ]Yé
InsentUser: knud.lassen {
InsertDate: 31-05-201915:13:32 | All Layers ML
Workspace: 120
‘WorkspaceVYersion: 83 Al > @
WworkbenchVersion: 6.0.0.0 Resistivity X: 571966, 1: 6222686
Notes A Update ™| fohmm] o0 1000 e 100m WGS_84_UTM_zone_32N

The following menu box will appear:

Grid Settings [ModSec_1-> MeanResTheme_000m_020m]

" Search  Grid Interpolation

i Min number of data:

| [IMax rumber of data: 10

im]

|
| [ Max number per sectar. 5

[ Earce minimumn

| Search radius:

Cancel

1]

'
'
i
!

|

In this the search radius, grid spacing, and interpolation routine must be selected, refer to the F1 help for
further specification, after pressing “OK” the grid must be named, after the grid is calculated an image must
be created to display the grid. The first image is automatically created after calculating the grid, the color
scale and name for the image must be selected and the image can then be found in the workspace
explorer. Subsequent images e.g. with different color scales can be created by highlighting the grid and
selecting “Image” in the visualization ribbon. Once created the grid and image can be found in the
workspace explorer, and be to the map by checking the checkbox:
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Workbench - [C:\Dropbox (Aarhus GeoSoftware)\KV\RESxTilWB\Demo_WS] -0X
WORKSPACE _ GIS 3D SECTIONS [ VISUALIZATION | DATAPROCESSING _ INVERSION _ DEBUG o
¥* ¥z EEIN
e E - & HE ! / i HY A
Theme Model Quality Point Theme 3D Grid Batch Gridding Images New Template EditTemplate New Report EditReport
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B2 Mresi_014m_016m SLEES
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Node Info v L
.| |[NodeText: Mresi 008m_010m
= || OriginalText: Mresi_008m_010m
DataType: MAPSDBRUERYGPT Filter: lYé !
InsertUser: knud.lassen 1 E
InsertDate: 31-05-2019 15:22:43 | All Layers :’T) l
‘Workspace: 145 'A" | qn
‘WarkspaceVersion: 83 G _'
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It is also possible to make 2D grids and images for several themes in a model selection in one go by
highlighting the model selection and selecting “Batch Gridding”.

Visualizing results in the 3D viewer

Most of objects created in Aarhus Workbench can be added to the 3D viewer for intuitive visualization in
3D. To create a 3D view, navigate to the ‘3D’ ribbon, select ‘Create’, and provide a name for the 3D view
when prompted:

Workbench - [C\Dropbox (Aarhus GeoSoftware\K\\RESxTIIWE\Demo_WS]

WORKSPACE  GIS [3D | SECTIONS  VISUALIZATION  DATAPROCESSING  INVERSION  DEBUG

Create Add Layer Add GIS Map
3D View

The new 3D view can be found in the Workspace Explorer and opened in a separate window by checking
the checkbox next to the name. Objects from the workspace can be added by highlighting them in the
Workspace Explorer, navigating to the 3D ribbon and selecting ‘Add GIS Map’ (for GIS maps) or ‘Add Layer’
for everything else. In the below example the background map and 3 model selections have been added to
the view:
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C:\Dropbox (Aarhus GeoSoftware)\KV\RESXTilWB\Demo_WS\3DViewer\MyMap_3D_View.all -oX

FILE | MAIN EDIT DISPLAY ‘ CUT PLANE @ ’

Select Field [ color Scale Min. Value [0.381 & [« > 0381 - Elevation
red
ang:

Fesisiity v b{:j /] Ofansparengy |50% Max, Value [9619 & [< > 9619 29
=] Rename Edit ColorScale Solid Color Wire Frame  Apply
Value Threshold Image and Elevation

Eskelund_2.tf
Q_2D_VTK_1

Q_2D_VIK_2 |
Q20 VK 3 P
AN LResi

I/ Pro

I/ pro2

MQ Qa1

QI

Node Information v|

Min Value: 0.38

Max Value: 9619 j WGS 84 UTM zone 32N (epsa 32632)
: [ Show position
File Name: MyMap_3D_Viewd.vtks 10 100 100.0 1000.0

Cell Count: 683

In the example below an inversion result from Res3DInv have been gridded in 3D (Visualization -> 3D grid),
added to the 3D viewer and two dipping cut planes have been added. For a full walkthrough of the features
of the 3D viewer please visit our online help by pressing “F1” within the 3D viewer or by following this link:
http://www.ags-cloud.dk/Wiki/WH 3DViewerOverview.
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C:\Dropbox (Aarhus GeoSoftware)\KV\RESXTilWB\Demo_WS\3DViewer\MyMap_3D_View.all -oX
FILE | MAIN | EDITDISPLAY | CUT PLANE @
Select Field — [ color Scale Min. Value [0.864 ? [« > 0864 - Elevation
[Valuen v .;z /] Omansparengy [50% Max. Value [1986 & [< > 1986 o = Sk
T Rename EditColorScale SolidColor o e — Change
Value Threshold Image and Elevation

|V | &) Eskelund_2.4f

MY Qo vk 1

9 Qo vik2

©Q Qo Vi3

A LResi

" pro

I/ pro2

[19.0DViKi-____
2 F Q_30_VTK_1 Grid3D_3
i [ U0 view13
L U0 View14

Node Information

Min Value: 0.86
Mas Value: 198557 7 _] WGS 84 UTM zone 32N (epsg:32632)
J 2 ] Show position
1000.0

Cell Count: 227738
File Name: i
——

Creating a PDF report from template
The report tool is a tool to create high resolution, professional looking reports from the different data

found in the workspace, the reports can include maps, profiles, themes etc. The reports are generated from
predefined templates that defines the layout of the report e.g. paper format, location of logos, overview
maps, profiles and other objects. Once a template is created it is easy to recreate reports of the same type

for surveys at different locations, or to e.g. make a daily report from a long field campaign.

Templates and reports can be created and edited from the Visualization ribbon in the report tools box:
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Each report page is built from the following elements: frames, text boxes, maps, legends, map scales, north

arrows, images, profiles and color scales. By selecting either new template or edit template the template

editor is

opened:

) Template Editor - [CAProgram Files

, Portrait Ad_vwbt]

- = Fiter elements Paper Size o1
Fm = ]
[arypes V] [a4 V] L
id sae  loas  pant Build Portrait Increase Decrease  Reset
Tempiate Graphies eart Orientation and Paper Size Zoom
3 Fremet Line width [ ]
i
O Freme 2 Line width [ ]
.
3 Fremes Line width [ ]
t
N Frames Line width [ ]
p T Text Box_1 Project Title Aal [
A
d
i
I
T Text Box_2 [Mean Resistvity - Depth 0 m to 20 m (ohmm)| [aa | [
v
i
§ @ s
»
!
T [rextBox3 inversion and gridding specifics for the maps| [Aa | [ %
X
4
a @ Image_t ct\Program Files (x86)\HGG\Workbench'Repor tTo|
i
i
o] [Mep_t Show map

Project Title ki Rty - Depth 0 m ko 20 (o

465 Aarhus GeoSaftura

T ST

T

To the left the editor is shown, to the right a preview is displayed. It is possible to edit the size, location and

appearance of each element. New elements are added by selecting the icon to the left of an element and

selecting “Copy item”. It is also possible to change the type of the element or to delete elements in this
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way. The preview is updated by pressing “Build.” For further explanation of the different options use the
“F1” help. To use the template to create a report, save the template and select “New Report”.

The report editor is very similar to the template editor, but instead of editing the type and location of the
object it is now possible to edit the content e.g. which profiles are displayed and the text in the textboxes.
Changes take effect once “page” of “all pages” is selected in the “Build graphics” menu. It is also possible to
add or remove pages. A report can be saved and edited later. To create a PDF of the report, select “print”
and print the report to a PDF printer. Use the “F1” help for explanation of the individual features.

@ Report Editor - [2018-07-02_knud.lassen] - New report, not saved
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