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• Short presentation of AGS and our software packages 

• Short walkthrough of the ERT and IP method

• Short introduction to inversion theory

• Introduction to options and file formats in Res2DInv

• Live demo of Res2DInv

• Introduction to Res3DInv

• Live demo of Res3DInv

• A few examples from Aarhus Workbench Essentials

• Further reading

• (Very) short break and questions

Program



• Aarhus Geosoftware is based in Aarhus, Denmark

• Commercial spin-off from the geophysical community 

at the Geoscience Department at Aarhus University

• Customers worldwide

• 9 employees – 5 software developers & 4 

geophysicists

Aarhus Geosoftware – Who are we?



Software for processing and inversion of E&EM data
SPIA

• Processing (removal of bad or noisy data 

points) for single site TEM and VES 

soundings

• 1D inversion for smooth and layered 

models

• Simple presentation of inverison results

• Map display of sounding positions



Software for processing and inversion of E&EM data
Aarhus Workbench
• Data management, processing, 

inversion, interpretation, GIS, 

visualization and presentation in 

one program

• Handles ERT/IP, TEM, GCM, 

Airborne TEM and HEM data



Software for processing and inversion of E&EM data
Res2DInv and Res3DInv
• Processing, inversion and 

visualization of ERT and IP data

• 2D and 3D inversion for all 

configurations with many advanced 

options



The resistivity and induced polarization method

• 4 Electrodes – 2 for current injection – 2 for measurement!

• Current electrodes: AB or C1 and C2

• Potential electrodes: MN or P1 and P2



The resistivity and induced polarization method

• 4 Electrodes – 2 for current injection – 2 for measurement



The resistivity and induced polarization method

• Sensitivity 

• Acquisition speed

• Equipment

• Ease (price) of fieldwork



The resistivity and induced polarization method

• 4 Electrodes – 2 for current injection – 2 for measurement

• Nearly all imaginable electrode configurations are 

supported

• Cross borehole

• Combination of surface and borehole electrodes

• Electrodes in water

• Combination of land and water electrodes

• Water layer modelling

• Long electrodes



The resistivity and induced polarization method

What do we measure, DC:

Resistance: 𝑅 =
∆𝑉𝑀𝑁

𝐼𝐴𝐵
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IAB – Transmitted current 

t

T on

T off

VMN - Voltage at receiver electrodes 

t

VDC

VDC

The resistivity and induced polarization method

What do we measure, IP: Example with NO IP effect
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IAB – Transmitted current 

VMN - Voltage at receiver electrodes 

IP measurement

VDC
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IP measurement

The resistivity and induced polarization method

What do we measure, IP: Example WITH IP effect



Brief inversion theory

What do we have?

A series of measurements of resistivity

(and possibly induced polarization)



Brief inversion theory

What do we want?

A model of the resistivity (and chargeability) distribution of the subsurface:



Starting model Forward calculation Comparison of forward 

calculation and measured

data, is stopping criterion

reached? 

Update starting model

Yes
Done!

Brief inversion theory

No



Input: .dat file

- measured data

- a priori information

- coordinates, topography

.ivp file

- Inversion settings

Output: .inv file

- Models and forward 

calculations from all 

iterations

- Inversion settings

- Data

Res2DInv and Res3DInv



Overview of options
• Fixed regions

• Water and streamed surveys

• Boreholes

• Topography modelling

• Global coordinates

• Fixed regions

• Known boundaries

• Induced polarization
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BORERAPPORT

Danmarks og Grønlands Geologiske Undersøgelse

Borested : Eskelund

8260 Åbyhøj

Bor. K21-1, K21-2

Kommune : Århus

Amt
 : Århus

Boringsdato : 1/12 1987

Boringsdybde : 25 meter

Terr
ænkot

e : 2.09 meter o. DNN

Brøn
dbo

rer :
 Aqua Teknik

MOB-nr
 : 

BB-journr  : 

BB-bornr  : K 21-1,-2

Prøv
er

- modtaget  : 15/6 1988

- beskrevet  : 16/6 1988

- antal gemt : 

antal : 8

Form
ål

 : Monitering/kontrol

Anvendelse  : Pejleboring

Boremetode : 

Kortblad
 : 1314 IVNØ

UTM-zone  : 32

UTM-koord. : 571910, 6222398

Datum

 : EUREF89

Koordinatkilde
 : Amt

Koordinatmetode : Differential GPS

Tørboring/slagboring

(seneste)
1.28 meter u.t.

5/1 2006

(første)
3.97 meter u.t.

1/12 1987

Indtag 1

1.2 m³/t

10.6 meter

(seneste)
1.68 meter u.t.

5/1 2006

(første)
3.39 meter u.t.

1/12 1987

Indtag 2

Ro-vandstand
Pejledato

Ydelse

Sænkni
ng

Pumpetid

Notater : Se kortbilag 89.1117 
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Dannelsesmiljø
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Klimastratigrafi

o

f p

hp

hs

ml

ml

di

dl

0 FYLD, (fyld). Prøve udtaget ved 4 m.

6.5 GYTJE (DYND), sortbrun, kalkfri. (p
ostglacial ferskvandsgytje). Prøve udtaget ved 7 m.

7.5 GYTJE (DYND), svagt sandet, mørk olivengrå, glaukonit-holdigt, få foraminiferer, kalkholdig. 

(postglacial saltvandsgytje (inkl. diatomegytje)), U
dført: analyseslemning. Prøve udtaget ved 

9 m.

11 SAND, mest groft, svagt gytje-holdig, olivengrå, mange skalfragmenter (kantede), mange 

snegle, kalkholdig. (postglacial saltvandssand). Prøve udtaget ved 12 m.

12.3 LER, siltet, olivengrå, kalkholdig, "moræneler". Prøve udtaget ved 13 m.

14 LER, siltet, olivengrå, kalkholdig, "moræneler". Prøve udtaget ved 18 m.

20.5 SILT, sandet, olivengrå, kalkholdig, "smeltevandssilt". P
røve udtaget ved 22 m.

23.5 LER, siltet, mange slirer af silt, olivengrå, kalkholdig, "smeltevandsler". Prøve udtaget ved 24 

m.
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The .dat file – simple example

Header lines

Data lines

ቐ

Comment/title line
Unit electrode distance
Array type (General array) 
Array sub-type (unspecified) 

Header
Measurement type indication
Number of data points
Format of x-coordiantes (0 or 1 for true horizontal distances)
Flag for IP data

Number of electrodes, x and z coordinates of C1, C2, P1 and P2 

electrodes, apparent resistivity or resistance

End all files wit a zero



The .dat file – IP data

Comment/title line
Unit electrode distance
Array type 
Array sub-type 

Header
Measurement type indication
Number of data points
Format of x-coordiantes (0 or 1 for true horizontal distances)
Flag for IP data

Type of IP data
IP data unit
Delay, Integration time

IP data



The .dat file – extra options

Last 4 data lines, or topography sectionൠ

Header linesሽ
Number of corrdinate points

Header line
X-coordinate along profile, Longitude/UTMX, Latitude/UTMY

End of file



Res2DInv live demo!



Res3DInv vs Res2DInv

• More complex than Res2DInv because 

everything is 3D

• Inversion settings and running inversions 

very similar

• Much more computationally demanding

• Data format is simpler in some ways and 

more complex in others



Live demo of Res3DInv with 3D viewer!



Extra option: Aarhus Workbench Essentials
Overview of all inversion results on GIS interface



Extra option: Aarhus Workbench Essentials
Advanced 3D Views 



Extra option: Aarhus Workbench Essentials
Advanced 3D Views 



Extra option: Aarhus Workbench Essentials
Automatic generation of PDF reports



Further reading

• Res2DInv and Res3DInv manuals https://ags-

cloud.dk/AGS/Geotomo%20Manuals/

• Dr. M. H. Lokes electrical survey course notes http://www.ags-

cloud.dk/Wiki/W_GeotomoNotes

• Workflow guides for Arhus Workbench http://www.ags-

cloud.dk/Wiki/W_GeotomoGuides

https://ags-cloud.dk/AGS/Geotomo%20Manuals/
http://www.ags-cloud.dk/Wiki/W_GeotomoNotes
http://www.ags-cloud.dk/Wiki/W_GeotomoGuides


Questions? 


