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General information about X2IPI

X2IPI — 2D electrical resistivity tomography processing tools that allows you to:
e check and correct field data,
e analyze IP data,
e merge or separate data sets,
e optimize ERT sequences,
e prepare files for 2D inversion and analyze the result of 2D inversion,
e prepare files for 1D interpretation of VES curves from ERT data.

Copyright

© Alexey A. Bobachev, 1999-2017. All rights reserved. All trademarks and all registered trademarks
mentioned throughout this manual are the properties of the corresponding owners.

System requirements

X2IPl is supported by any PC with Windows XP — Windows 10 operating system installed.

Overview of the X2I/PI toolbox

X2IPI is a toolbox designed for data processing of 2D Electrical resistivity tomography. This software
helps you to
e configure ERT unit protocols (sequences) for optimal measurements procedures
e test and evaluate the quality of the field data
e prepare the input files for programs of two-dimensional inversion
X2IPI works with field data formats of some ERT units:
e |RIS Instruments (France): SYSCAL-PRO, SYSCAL-R2
e ABEM (Sweden): TERRAMETER LS, SAS4000/SAS1000

X2IPI supports RES2DINV (Geotomo Software) and ZONDRES2D (Zond Software) data formats. It is
possible to export tomography data and inversion results to IPI2WIN (Alexey A. Bobachev) software for 1D
VES curves interpretation.

Input files formats

X2IPI software works with different input file types. Three main types are
e protocol (sequence). It describes the order in which measurements are performed
o field data (output file from the ERT instrument). Data have usually binary and closed-proprietary
format. Before opening it has to be converted to [.txt] format
e input file for the inversion software (RES2DINV). Roughly speaking, it is the result of field data
processing
e input file that contain IP data. This type is designed specifically for the IP decay curve processing

Protocols (sequences)

The primary type of ERT protocols has [.txt] format that used by IRIS Instruments in ELECTRE Il
software <SEQ from Elecell (IRIS Instruments)>. This format is supported by the current version of the
program — ELECTRE PRO.

A [.txt] file consists of two parts. Coordinates of all electrodes are described in the first part
(electrode number, X-, Y-, Z- coordinates).
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(Note!) X2IPI reads only the electrode number and its X-coordinate.

The second part describes electrode numbers for each fx YZ o o
measurement (number of the present quadripole, A-, B-, M-, N- 2 1.00 0 0
nAn 3 2.0000
electrode numbers). For a remote electrode null ("0") must be 1 3.00 0 0
. . . . . . . 5 4.00 0 0O
specified in a corresponding column. This format is compatible with |5 500 00
different instruments: SYSCAL-PRO, OMEGA-48, SibER-64. When you &80 6 o
export a [.txt] protocol from ELECTRE PRO the third part is added to 3, R
the result file. It contains information about the changes of the initial 13 10.00 09
file that happed before the export. This part is not supported 12 120000
by X2IPI yet. 15 14.0000
X2IPI supports the old ELECTRE [.seq] format also (<Syscal 17 16.00 0 0
sequences>). 19 18.00 0 0O
. 20 19.00 0 0O
X2IPI can work with ABEM (Sweden) protocols of 21 20.00 0 O
TERRAMETER LS instrument, <Protocol from ABEM (XML)> (see % Peeen
TERRAMETER LS (ABEM, Sweden) ) Paemooo

1 1 2 12 11

2 2 3 13 12

3 3 4 14 13

4 4 5 15 14

Field data 5 5 6 16 15

S

The basic field data file has a [.txt] type and came from s 8 o 19 {g

PROSYS Il format (IRIS Instruments, France): 10 10 1 2 20

<Menu — File — Export and save — Spreadsheet...> 12 12 13 23 22

13 13 14 24 23

All data must be saved in different columns. The order of these

columns is arbitrary and some columns may be missing. The type of column is defined by name in the first

line.

# Data point number

Spa.1 X-coordinate of electrode A (C1) for a specific measurement line in protocol
Spa.2 X-coordinate of electrode B (C2) for a specific measurement line in protocol
Spa.3 X-coordinate of electrode M (P1) for a specific measurement line in protocol
Spa.4 X-coordinate of electrode N (P2) for a specific measurement line in protocol

Note! Value 99999.99 is reserved for a remote electrode

Vp Measured primary voltage (in mV)

In Injected current intensity (in mA)

Rho resistivity value (in Ohm-m)

Dev standard deviation (quality factor, in %)

M global chargeability value (induced polarization parameter, in mV/V; "=0" if only

resistivity data)

M1/M20 partial chargeability values (induced polarization window, in mV/V; "=0" if only
resistivity data)

The field data file can be opened in X2IPI by two ways:
<Data from Prosys (Iris Instruments)>
<Data from Syscal-Pro (Prosys)>
The second way allows to remove non-labeled linking measurements.

TERRAMETER LS field data should be read by another file type — <Data from ABEM (txt)>.


http://nemfis.ru/?lang=en
http://www.geotechru.com/market/geophysical_equipment/electrical_exploration_instruments/resistivity_system_omega-48/
http://www.geotechru.com/market/geophysical_equipment/electrical_exploration_instruments/resistivity_system_omega-48/
http://www.iris-instruments.com/Product/Brochure/syscal.html
http://www.iris-instruments.com/Product/Brochure/syscal.html
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Input file for the inversion software (RES2DINV)

There are two main goals in X2IPI usage: field data processing and preparation of data file for the 2D
inversion software. That is why X2IPI output file has RES2DINV input format [.dat]. The format is supported
by the most of 2D ERT inversion software solutions.

There are two different formats for RES2DINV: standard format supports basic arrays (e.g.
Schlumberger, pole-dipole etc.) and general format allows user to work with any electrode configuration.
General format is a very easy way to combine measurements obtained with different electrode arrays into
one data file readable by RES2DINV. Moreover, it is impossible to do in RES2DINV when [.dat] file contains
data of more than one electrode array type.

X2IPI solves the problem. It analyzes and divides [.dat] file into parts by the type of electrode array.
Then it plots apparent resistivity pseudosection for each array type found in the file.

X2IPI can also work with data from inversion results file [.inv] of RES2DINV.

Induced polarization decay curve data

Standard way to save IP decay curves is the format of company GEOSOFT <Save — Data — GEOSOFT>.
Also there is a modification of RES2DINV data format proposed by Torleif Dahlin. The option
<Menu — Save — Save options — Remove IP decay> allows to remove IP decay curves from the data.

Main menu
Load menu
[ﬂ] Save Exchange Optic
[ Mew protocol Ctrl+N F
= Open Ctl+0  f
MRUD bl
= Append Ctrl+A
Synthetic curves
Extract duplication
i Bt AlteX |
e New protocol (Ctrl + N) Create a new sequence file
e Open (Ctrl + O) Open input files
e MRUD The list of Most Recently Used Directories, open file in another catalog
e Append (Ctrl +A) Append a protocol, a data file or a [.dat] RES2DINV file to already
opened files of the same type
e Synthetic curves Replace field data by synthetic data from [.inv] file
e Extract duplication Divide data set with repeated measurements in some data sets. For
example, forward and reverse dipole-dipole data into files
o Exit (Alt + X) Exit X2IPI


http://www.geosoft.com/products/oasis-montaj/overview

Save menu - SEQ
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Save | Exchange Options Contours  About

SEQ €] Elecre Ctri+s |
DATA ¥ oa Elecrell |
Borehole " B Lund protocol (ABEM) |

Remote electrode Make Long protocol

Save options r Clear electrodes
Res2dmod(td) Switcher

Sorting r Worksheet

Bxtract array Quadripoles 959

= A

Merge SEQ r
Reciprocal SEQ r

_zima] 2202y

IE2DP r

Electre

Electre Il

Lund protocol (ABEM)

Make Long protocol

Clear electrodes
Switcher
Worksheet
5131 335
[32] 340
70 345
71 350
72 355
# na
1 1
2 1
3 1
4 1
5 1
G 1
7 2
& 2
a9 2
10 2
11 2
12 2
13 3

Save binary protocol file for old ELECTRE program (IRIS Instruments)

Save [.txt] protocol file for ELECTRE Il and ELECTRE PRO programs (IRIS
Instruments)

Save Lund [.org] protocol file (ABEM). TERRAMETER LS TOOLBOX
software (supplied with the equipment) can convert [.org] file into
modern [.xml] format to work with TERRAMETER LS and TERRAMETER
LS2

Make protocol with odd (!!!) electrode numbers only — LONG32 type
for ABEM 4x21 spreads system

Remove unused electrodes from protocol

Prepare protocol for COMx64 switcher box (Nord-West, Russia)

Text protocol file with additional columns (see figure below)

00

00

00

00

00
ne nm nN X AB/2 MN
16 70 55 172.5 135 75 10145
16 66 51 162.5 125 75 7941
16 62 47 152.5 115 75 6073
16 58 43 142.5 105 75 4513
16 54 39 132.5 a5 75 3234
16 50 35 122.5 85 75 2210
17 71 56 177.5 135 75 10145
17 67 52 167.5 125 75 7941
17 63 48 157.5 115 75 6073
17 59 44 147.5 105 75 4513
17 55 40 137.5 95 75 3234
17 51 36 127.5 85 75 2210
18 72 57 182.5 135 75 10145


http://www.nw-geophysics.com/index.php?a=0

Save menu - DAT

——yry -
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-

e Res2dinv (Ctrl + R)

e Res2dinv general
(Ctrl + G)

e Sensinv2d

e GEOSOFT

e [Pl (Ctrl +I)

Save menu

Load | Save | Exchange Options Contours About

O E s PR FRe| e[S
DATA BB Res2dinv Ctrl+R
Borehole » nﬂeﬁ Res2dInv (general) Ctrl+G
Remote electrode # | Sendmvid
Save options »| % GEOSOFT

SEQ Res2dmod(bd) #Fl  ipi2win Ctrl+I

=01 Sorting » ferse pole-dipoleThMNE]

OB le %5?.5 Ovetapping 17

Export file to RES2DINV inversion software with specified electrode
configuration format (Schlumberger, pole-pole, pole-dipole, etc.)

Export file to RES2DINV inversion software with general electrode
configuration format. This feature of RES2DINV is to cater for
electrode arrangements that do not fall under the usual array types or
electrode arrangements, or unusual ways of carrying out the surveys

Export files to SENSINV2D inversion software

Save data in GEOSOFT format, mainly for managing IP data
Note! Available for [.txt] data only

Export file to IPI2WIN software for 1D interpretation

Save | Exchange Options Contours About

e Borehole

e Remote electrode

SEQ rREEE iR | 2
DATA F D2\pdS.bet
Borehole L

Remote electrode

Save options Save resistance
Res2dmod(bd) v RemovelP decay
Sorting r Make pole-dipole
Extract array ints 0  Cluadripoles
Merge SEQ L 22024

Reciprocal SEQ) v BN

IE2DP »

Work with ERT measurements obtained in boreholes

Input coordinates of remote electrode for pole-dipole array.
Apparent resistivity will be corrected then according its

position
e Save option — Save resistance Save resistances instead apparent resistivities
e Save option — Remove IP data Remove IP data from data set

e Save option — Remove IP decay Remove IP decay for 2D inversion in RES2DINV software

-8-



e Res2dmod(txt)

e Sorting

e Extract array

e Merge SEQ

e Reciprocal SEQ
e |E2DP

Exchange menu
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[.dat] format of RES2DMOD software. It works with any non-
conventional and allows you to calculate 2D sensitivity
pseudosection for arbitrary array

Optimize the order of measurements in protocol for specific
equipment

Save data or protocol for selected array only
Merge protocols files into one protocol file
Save protocol file for reciprocal array

Convert protocol file into RES2DINV format. Geometrical factor
(K) is saved as apparent resistivity

Exchange | Options Contours  About

e AandB
e MandN

e  Mirror Profile

e Amn2mnB

e AMN->MNB

e Remove

e Folded cables

Folded cables 2(98)

Remove doubled points

AandB ; | 2 ~[E)HE
Mand N | 768 [0 o i
Mirror profile | |
Shi
Amn2mnEB L De
AMN->MNB - =
Remaove Remove cdd A f

Remowve even &
Remove odd MN

Remowve even MN

Save doubled =

Exchange A and B electrodes in protocol file
Exchange M and N electrodes in protocol file

Reverse coordinates of electrodes in protocol or data files. For
example, if 1% electrode coordinate is 0, 2" is 1 and the last one is
N, then the modified file will have 1% electrode coordinate at N,
2" at N-1 and the last one at 0

Transform AMN [.seq] file (forward pole-dipole) to MNB [.seq] file
(reverse pole-dipole)

Transform AMN [.seq] file (forward pole-dipole) to MNB [.seq] file
(reverse pole-dipole) using electrodes numbers only

Remove some electrodes for pole-dipole array protocol to
decrease time of measurements or work with non-polarizing
electrodes

Transform protocol for work with folded cables to decrease inter-
electrode spacing twice (see picture below)

Note! This procedure is available for one electrode array type only
(e.g. only forward pole-dipole, only Schlumberger, etc.)




e Remove doubled points

e Save doubled

Options menu

e Interpolation

e Round off

e Model refinement

e Topography key

e [P caption

e Pole-dipole

e Asymmetrical as ...

e Array animation

e Save animation
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Remove repeated measurements from data set

Save repeated measurements into [.dat] file

Interpolation + ” 2 "DF:q i"y
/68 b o h

Styles r

Contours  About

Reound off L W Abs.
Madel refinement Shitt (rm) _[
Topography key ¥ Delete

IP caption v |Line 0 last lines
Pole-dipole y o8 5m first lines
Asymmetrical as ... @ Gradient |
Array anirnation Sae |

Force PD

Save animation

Force Dipole-dipole

GEOSOFT LINE

@ Schl->A_MNB
Schi->AMN_B

maximum number of missing points in pseudosection to
interpolate contours. If number of missing points in closed area is
higher than specified number, the area will be blanked

round off electrode position to decrease number of spacing (can
be useful in case of irregular unit electrode spacing)

If enabled, initial width of model cells in RES2DINV will be equal to
half of the unit electrode spacing. There are other possible ways
to change the width of model cells

The first way is implemented in RES2DINV itself by using the
"Mesh refinement" option (<Change settings — Mesh parameters
— Mesh refinement>). The second way is to modify the [.dat] file in
a text editor directly

the key of topography for RES2DINV

If actual horizontal and vertical coordinates of topography data
points along the survey line are given, choose “1”. In most surveys
distances of the points are measured along the ground surface (by
a tape or a ERT cable itself). It is not true horizontal distances. In
this case choose “2” for the topography data flag

IP data caption for RES2DINV data file

Horizontal position of reference point for pole-dipole array data.
Reload data set to see changes

The variants of asymmetrical (gradient) array data plotting. Reload
data set to see changes

animation of measurements order corresponding to the protocol
file

save a [.bmp] file for each measurements to X2IPI catalog
Note! If enabled, hundreds of files will be saved

-10-
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Geosoft line line number variable for data file in GEOSOFT format

Styles

menu

Choose one of pre-defined window themes

Contours

11 colors

Increase (41 colors)
Decrease (11 colors)
Pale

Contour menu allows you to modify the color scale of plotted pseudosections (Display window).

11 colors

11 value levels will be used to plot pseudosection

Increase (<NUM colors>)  <NUM> value levels will be used to plot pseudosection (<NUM> is

larger than the currently used number of levels)

Decrease (<NUM colors>) <NUM> value levels will be used to plot pseudosection (<NUM> is less

Pale

than the currently used number of levels)

Less saturated colors will be used to plot pseudosection

Note! More options are available in Advanced Display window

Icon Bar

The following icons are available in the icon bar:

EETAR T

=E
2B

»

"

Create a new protocol file

Open file

Append file to already opened file of the same type ([.seq], [.txt], [.dat], [.inv])
Save [.seq] protocol file for old ELECTRE program (IRIS Insruments)

Save [.txt] protocol file for ELECTRE Il and ELECTRE PRO programs (IRIS Insruments)

Save [.org] protocol file for ABEM instruments. Use TERRAMETER LS TOOLBOX software
(supplied with the equipment) to convert [.org] file into modern [.xml] format

Export file to [.dtg] or [.dat] for 1D interpretation in IPI2ZWIN

Export file to [.dat] for RES2DINV inversion software with specified electrode
configuration format (Schlumberger, pole-pole, pole-dipole, etc.)

Export file to [.dat] for RES2DINV inversion software with general electrode
configuration format

Export files to [.gem] for SENSINV2D inversion software
Save data to [.dat] in GEOSOFT format (mainly for IP data)
Redraw pseudosection in Dispay window

Contours map in Display window ON/OFF

Display window ON/OFF

Table window ON/OFF

Multi section window ON/OFF

-11-
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E Open Advanced Display window (only available for data files)

Open Advanced Display window for data set with topography

Tl',ﬁ*r Open Filtering Field Data window (available for [.dat] or [.inv] files of RES2DINV format
only)

Eﬁ Show apparent resistivity or IP data in Display window

Sp Show self-potential window

I Exit X2IPI

Main window

X2IPI has different windows. The first three (Main, Display, Table) are default windows.
r Read Res2Dinv format T — T o

Load Sawve Exchange Options Contours About

D@~ WE | »Paew el - b %hse i

G:hworkdirvalex_zima.17\2202001.dat | Abs. values

Delete
lastlines 0 =
SEQ - ABMM Electrodes - 71 Distance 1.m weles W Y
R=00%2 Type ofaray - dipole-dipole (ABkM) =
00Y length (19 fram 1 to 27 Owerlapping 4 AgB Mg:N
Data points - 875 Cuadripales 8§75
D01 .dat - Giywarlk
x=(B+M)/2
Ps.Z=0072
Section mode
@ App. resistivity Yoltage Accuracy Senth. resist Charg. misfit

Chargeability Current Resist. misfit Senth. charg.

-12-
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General Information of file

Read Res20inv format — O *
Load 5ave Exchange Options Contours About
0 &~ |mEee el -8 H - thseq
a\Gaxuncapai\proc\pid\s2\dat\ple_s2_pr1_pdf.dat Abs. values
Diwarkd2017-09_CrimealSaxuncapaiiproc Shift
WplBis2pla_s2_prl_pdf TXT ft ()
Deleta
lastlines EI:
SEQ- MMNB Electrodes - 43 Distance 1.m wnfnes EI .
R=0B Type of array - reverse pole-dipole (MMNE) =
OB length (18) from 1.5t0 31.5 Owerlapping 2 MgN B
Data points - 927 Quadripules 459

Section mode
(®) App. resistivity Woltage Accuracy Sunth. resist. Charg. misfit
Chargeability Current Fiesist. misfit Swynth. charg.

This part of the main window contains general information about opened files. The first line shows
the name of the last opened file. In this first line, you may check <Abs. Values> button (for binary [.seq]
SYSCAL files only).

Next goes textbox for comments. It can be edited and saved after to the first line of RES2DINV data
file. Next few indications are shown concerning the configuration of electrodes: the name of the [.seq] file
used, the number of electrodes, the unit electrode spacing, the type of array, the number of AO lengths,
the number of overlapping measurements (for Schlumberger, pole-dipole and dipole-dipole measurements
only), the total number of quadripoles. None of these indications can be changed.

3 textboxes are placed in a square dialog box at the right part of the window

o  Shift (m) shift of all electrodes (coordinates) by a constant value
e Delete — last lines remove a chosen number of bottom lines of the pseudosection
e Delete —first lines remove a chosen number of top lines at the top of the pseudosection

At the bottom you can see the list of selected files and arrays. It allows you to choose data (type of
electrode array), which is currently visible in the Display window.

Finally, at the right bottom corner, there is a small picture that indicates the default convention for
reference point chosen for the plottlng of apparent resistivity pseudosectlon
o IO

B A

OB Iength (44) frl:um Tto51.5 Dverlappmg B Mg N B
Data points - 3340 Cluadripoles 1207

préed.dat - Ghwarkditalex_zima 1 A2202,

Hreed. dat - G‘-,wurkdm,-f-‘alex 2|ma1?‘52202‘5

arded.dat - Gy

List of selected flles and arrays

Section mode

There are two common parameters that characterize field data: apparent resistivity and
chargeability. Other field parameters, such as Voltage, Current or Accuracy, can be plotted also. Select
parameter you want to plot in Section mode
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VDB
Sechon made

@) App. resigtivity Yoltage Accuracy Synth. resist. Charg. mizfit

Chargeability Current Rezizt. misfit Synth. charg.

It is also possible to open [.inv] files (i.e. output files from RES2DINV software) in X2IPI. It will allow
you to analyze the difference (Resist. misfit) between field data (inversion input) and the direct problem
solution of the final model (inversion output) (see Analysis of inversion result ([.inv] files)).

Display window

Display Window gives a plot of data contained in opened files. Electrode positions are shown by the
triangles at the top of the pseudosection.

The conventional positions (reference points) of each measurement is shown by a cross. Bold cross
means that two readings have the same reference point. For example, see next picture where two readings
of dipole-dipole array have the same OO’ spacing, but different MN lengths (00’/2 = 20, 35, 55, 85 m).

Configuration of array @
¥=92,5Ps.Z=45 M=256 nA=8nB=13nM=31nN=26 Delete || Double
|_"‘5_+++++++++++—++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ i

. B S o b o o a2t o b R R R e S S A o o o S

1R B o e ok s o e B
2281 R S s e R R e N s I ST

- B L R R e E e i o Tk o T o S O o O A R A

20 R R A A R R R T R R R T L R E
75 R R R e 2 S R A A N e 1

. B ot s a o o R s

AR B 1 e i t T a2 R A A S R e e B
525l B kot TR 1

- B L L Y.

B0 b

fa B o o kb i i ot o T2 S R S N R

=E7.5- b

O 75 B R R T Y E

9251 L R 1
0= b

R o R e s

975 b
105+~ +H++t R+ E

125 FEEEF R T
120+ b

+++++++

12751 b

13]: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 =20 40 B0 80 100 120 140 160 180 200 220 240 260 280 300 320 34

You can select any particular measurement by clicking on a cross. You will see then information
about the measurement at status bar at the top of the Display Window (protocol number of measurement,
X- and Ps.Z-coordinates (Pseudo-depth or spacing) of the reference point). Then the measurement number
After selecting one measurements by clicking on one cross, the number of the line in the protocol file and
the reference numbers of A, B, M and N electrodes, are shown in the status bar of the default display
window (Note! works for one sequence only). Positions of A, B, M and N electrodes will be highlighted by
squares also (gray color for M and N; blue color for A and B). You can remove the selected point by “delete”
key, by “delete” button at the status bar or by mouse double-clicking.

An electrode may be selected by clicking on the top triangles. All measurements made using this
electrode may then be deleted by clicking on the “delete” button at the Tables window (see Tables

window).

Electrodesi | Spacings | Soundings

|x|K'Q;»— 10 = || X x

P At Al
-45  |Delete selected electrodesi
-35 0 ]

There is a “double” button at the status bar of the Display Window. It will be enabled if two protocol
files are opened. Clicking it will result in deleting repeated measurements.
Note! This action deletes all repeated measurements from the last opened protocol file!
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All mentioned above will be available for data files but the “double” button. Additionally, apparent
pseudosection behind the crosses will be plotted.

Data and quadripoles configuration |
¥=22.5 Ps.Z=8 N=268 ---- 208.1 (q=0) Delete | Double
A B M N Aii resistivity|
o 0 W o S O A A T ST A TRy ++ 1000
2+ + 4+ + PR ++ -+
+ ++ FEEEtE +
4k + * ek Y ARt 4t 4 B 735.6
+ PRSI N e
Bl PO PO SR R 1
L o A R T R R 541.2
8- ENHINSNENIHENEN - NENSHENENENNENEHNNENSN NSNS NENEN NSNS SHENN i
B A A R R R R R I R A e S ey 208.1
10k OISR RIS M S A MM M 5 L M i .
FAEFEFFEELEE R AR AR S R R e
12F 1 292.9
o~ R R R R R T
= 14F b
[e) DR A AR A R AR 215.4
16 b
O B R
18 E 158.5
S
20+ 1
S bRt i 1166
22r 1
+ bttt Rt 85.77
24F + .
R R+ -631 I
26 \ . , , , | | | , | | | , L .
] 5 10 15 20 25 a0 35 40 45 50 55 B0 65 70

It is possible to remove pseudosection from Display Window by “Map ON/OFF” button on the icon
bar of the main window. Also you can remove data points from Display Window (see Display window ).

ons Contours About
IR EEEY SN
& Map On/Off

Section On/Off

£ Table On/Off
¥ Data points On/Off

Note! The color scale in Display window is always selected automatically. You can increase the range
by <Menu — Contours — Increase or Decrease> (see Contour menu ).

X- and Ps.Z-coordinates of every measurement depend on the array type. Different array types and
reference points are shown below.

A  MN B AyB Mg:N A M A M N B A MN B A MN B
- ..

X=(M*N)/2 - ‘
x=(M+ x=(M+N})/2
PsgﬂNgé Ps.z=AQ .. Ps.Z=AB/2

X=(B+M)/2 x=
X=(M*+N)/2 M)/ A
ps.z=ABlz  Psz=oo0vz  Ps.Z=

X-coordinate of reference point of pole-dipole array can be set to the center of MN, center of the
electrode array, position of the current electrode (<Menu — Options — Pole-dipole>) (see Options menu ). All
these ways for one pole-dipole data set are shown below.

AB/Z.m Apparent resistiviy psedasection [AMN] 2 Qml
5 ) .
464
- 383
10-
316
261
18 215
178
20- 147
. 121 .
100
Center of MN dipole
30- 681
56.2
35 6.4
383
400- 316
| 261
|}
45 | 215
178
|} 147
50 [
125 25 375 50 525 75 875 100 113 125 133
>3
ABIZ.m Appatent resistiviy psedosection (kN 2 Qml
562
5 g |
- 383
10-
316
261
18 215
178
20- 147
% 121
100
Center of array
30- a1
56.2
35 6.4
383
40- 316
|| 367
|}
45- | 215
- 178
0- 147
|
125 25 375 50 625 75 875 100 13 125 133
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®
a8z m Apparent esisivty psedosection (4MN] e
E — b
s
E
e e
1
15 215
78
Ey 147
121
= 100 C I d
@s urrent electroade
k! 621
562
E £
23
o =2
5 25
= 78
a0 147
|
0 18 5 s w65 g5 prs o0 133 135 13

You can change the X-coordinates of reference point for asymmetrical array (<Options —
Asymmetrical as ...>) (see Options menu ).

[
BB72,m Apparent resistivity psedosection [VINT 0_Gradients-Asymmetr] % [Qm
o

<Asymmetrical as ... — Gradient array>

classic presentation of Multiply gradient
array data m 5
A MN B o L AR g, b M OB | 22

100 2
o 392
= ®5
120 2
[ B
130 ]

X=(M+NJ."{2 2% B0 75 100 126 150 175 200 225 250 275 300 325 /0 IE M0 4% 450 45

H H arent resistvity psedosection |_Giradients&spmmeti] m] E
<Asymmetrical as — Gradient 2> ) . R R R .
» B

presentation of gradient array data with o N et
pseudo depth depending on AB length 7“ s
A MN B W AF W Il e ST

:':—{M+N:]|'IE 25 B 75 100 125 150 175 200 205 250 2/5 300 325 30 3G A0 4% 450 475

4
. _ AB 422 n pparent resistivit psedosection (AMN_BJ h[f‘l‘ ;]
<Asymmetrical as ... — Force PD> T — =
50- 738
presentation of gradient array data like = )
pole-dipole data. It is optimal way tosee all | ‘1‘ =

25 80 75 10 125 150 175 200 25 250 25 300 325 [0 IS 400 425 450 475

data of Multiply Gradient array &

ABI2,m Apparent resistivity psedosection (A__MNB) pe[Qm
| =
20
26
A MN A N 0 y %4
60 68.1
56.4
8o 50.1
100 43
== 369
120 =316
=
50 100 150 200 250 300 350 400 450

x=(M+N)/2 x=(M+N)/2
Ps.Z=A0 Ps.Z=0B

<Asymmetrical as ... — Force Dipole-dipole>

presentation of dipole-dipole data with
different lengths AB and MN dipoles
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Tables window has different pages : Data, Electrodes, Spacing, etc.

Data table

 Table =]

Data Electrodes | Multinodes | Spacings

. o (%)ﬁ| Min. dU[0 ||
Min 1[0 ]| |pin Re[01 || ex Rio5.0E +5|
Min 1P [10 ]| [Mas IP[25 |
M Ps.Z = bAM Koarr. -
408 175 1125 5 5278
409 165 255 20 1613
410 75 1125 5 G961
411 B2E 3175 3B 1267
12 175 1775 BB 2480
13 30 150 10 2030 L

m

Data page is formed from contents of the file if protocol (sequence) opened ([.seq], [.txt]):

e N Measurement number of the specific record in the protocol
e PsZ Ps.Z-coordinate (Pseudo depth) of the data point (in m)
o X X-coordinate of the data point (in m),
e MN MN length (in m)
e Karr. Geometrical factor of the electrode array (in m)
Table ™ » &l
m Electrodes | Spacings | Soundings | Frofiling | X correction
Mex. g (a5 @) Min.dU[0 || Min 1[0 || Min Ral0.1 || [Max Ro[5.0E+5]| [Min IP[10 || Max. IP[25 |
|| Decay che|/——
I Fs.Z * MM App Res g W | IP Mdata SP .
04 175 7.25 05 1664 D2 22 49.85 1408 438 =32
05 125 778 06 1672 02 4423 4985 151 439 27
406 075 825 05 1786 01 1417 4985 914 440 25
407 728 1.25 15 1622 1.3 3718 4994 1081 443 14 3
406 575 275 15 1721 04 B312 4994 978 444 54
09 425 425 16 17E4 0 1202 4994 307 445 523
410 378 475 05 1786 04 -50R3 4994 294 44k 494
411 4785 375 15 1747 04 -9466 4994 504 447 247
A2 625 225 16 1643 12 5242 4394 9714 444 224
413 65 2 1 1BBE  0F 3153 4994 1053 449 24 -

Data page is formed from contents of the file if data file opened ([.txt]):

o N

o PsZ

o X

e MN

e App.Res
* q

Number of the data point. Usually it equals to measurement number in the

protocol

Ps.Z-coordinate (Pseudo depth) of the apparent resistivity data point (in m)

X-coordinate of the apparent resistivity data point (in m)

MN length (in m)
Apparent resistivity value (in Ohm-m)

“Quality” factor given by SYSCAL instruments (in %). It is a dispersion of stacked
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measurements: the closer it to 0, the most stable are the measurements

Mean potential difference measured between M and N electrodes (in mV)

Note! Not available for [.dat] files (RES2DINV) ([.dat] files contain only resistivities)
Mean intensity of current injected between A and B electrodes (in mA)

Note! Not available for [.dat] files (RES2DINV) ([.dat] files contain only resistivities)
induced chargeability (units are determined by the instrument)

self-potential data if exists (units are determined the instrument). Can be plotted
by SP button (see /con Bar)

In case of [.txt] SYSCAL data files, the upper bar of Data page allows you to delete measurements of
poor quality following by one of the next criteria:

Max. q
Min. dU

Min. |

Min Ro
Max Ro
Min IP

Max IP

Quality factor (in %)

Minimum measured potential difference (in mV)

Minimum injected current (in mA)

Minimum apparent resistivity (in Ohm-m)

Maximum apparent resistivity (in Ohm-m)

Minimum induced polarization (units are determined by the instrument)
Maximum induced polarization (units are determined by the instrument)

Note! Data points with values higher or lower than selected threshold will be discarded.

|

You can remove data point by selecting corresponding line of the table and “Delete” key or “Delete”
button. Repeating this action will undo deleting.

Decay chart checkbox will be available if data set have IP decay data. Clicking on the box will activate
IP decay curve window for selected data point.

able

P docay curve &
Data Electrodes | Spacings | Soundings | Profiing | X correction
|Maxfmjhw S | Min ReD1 || [Mex Pef5 0E +5 > 35 ‘\
| — w
i Decaychf‘ § 201
[ ot W | [= Ndd | E \
34 1.25 14.25 05 2383 0 7487 5923 1.37 34 ; B \\
35 0.75 14.75 05 2288 0.1 2157 5923 315 35 § 20— ~—
= —
36 378 1126 05 1886 02 B443  B378 1721 38 = | Ll
s 19 ——]
37 izh 1175 06 1762 07 7938 6974 1884 39 = _""‘-'---_.______
10— —
36 275 12.25 05 1844 g2 117 ] 2254 40 o
39 225 1275 05 1886 0.2 1745 5578 2n.zz 51— —
40 1.75 13.25 05 2255 0 3577 597.8 4.69 0
41 125 1375 05 2434 0 F721 B9RE 271 400 600 800 1000 1200 1400 1600 1800

42
43
44
45
46
4

0.75
378
326
2.75

14.25
10.75
11.25
11.78

05
05
05
0

Relaxation time, ms

From M1.240  » [Log

[[Labels

[exprexp  To M201840 = [ marks

234 02227 5478 2.87
14.95 0.1 6696 6804 17 67
18.71 0.2 6374 5804 19.61
17.25 1081 5804 21.85

ll% Copy EMP] [EQ CopyEMFl l Copy l

s

| f2.2s

5
s ]|

41
1z
13
4
17
18
0z 13
1818 |[o3][70e | pena | [fese | o |
| 51

[ 75

275 Ilne Ihass | holbasy |lrena |bena

Toble

Data Electrodes | Spacings | Soundings

Mex a5 =] e, || [Mit
: = ’i‘,ﬁ'«—DecaycH —_— '_
N PsZ X W AppPecy P
I 1 3.75 13.25 05 2185 0 2288

Decay track bar will be available if data set contents IP decay data also. It allows to plot
pseudosection of partial chargeability in Display Window.
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Data Electrodes | Spacings

[5 @] Min.dU0 | |

= |- [l Decay che| =

o T Appld
Show IP times 5ect|ons| — pp
b 2 n0rc 172 7C nc anea

“Show IP times sections” button will show pseudosection of partial chargeability for all decay time
windows. “Filtering IP time data” button allows to filter partial chargeability data for each time window
separately.

Table . - 2 O
Data Electrodes | Spacings | Soundings | Frofiling | = correction
B R B R W K | E-ETEY
M = Alt -
1 -10 12325 = 1220
2 0 1232.3 1200
3 5 12322
4 10 : 1180
5 15 1231 467 1160
B 20 12305 1140
7 25 1229 667
8 30 1228 667 1120
g a5 1227 457 - 0 200 400 600

Electrodes page indicates:

N

X
Alt

Reference number of the electrode. In the case of one opened SYSCAL, the
reference numbers fixed by the used multinodes are precised. In the case of
several opened SYSCAL data files, the electrode reference numbers are
generally put in the simplest way beginning at 1 and ending at N (N, total
number of used electrodes). But if the same multinode layout is used for all
the opened SYSCAL data files (e.g. time laps monitoring) the reference number
will be the same than in the case of only one opened SYSCAL data file. In the
case of one or several opened [.dat] or [.inv] RES2DINV file, the reference
numbers of electrodes are always put in the simplest way.

X-coordinate of the electrode (in m)

Elevation of the electrode (in m)

Tool bar of Electrodes page allows:

AT ¢

copy all electrode positions (X and Alt) to the clipboard

paste electrode positions (X and Alt) from the clipboard.

Note! Be sure to past same number of electrodes

paste topography data (X and Alt) from the clipboard and calculate electrode
elevations by linear or square interpolation

delete all data points associated with selected (faulty) electrode

delete all data points associated with selected potential electrode
remove selected electrode and shift all following ones. This is of great use to
modify quickly a [.seq] file when one electrode line in a multiconductor cable
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is broken without possibility of repairing it easily in the field. It works only for
protocol files.

multiply by a coefficient the unit electrode spacing. Apparent resistivity will be
recalculated also

copy the vertical electrical sounding data closest to selected electrode
position to the clipboard. The copied data will have a header corresponding to
the VES location along the profile and then three columns with AO length (in
m), MN length (in m) and Apparent resistivity (in Ohm-m)

B e~
Data Electrodes || Spacings | Soundings | Profiling | » correction
&% 30
V755 i 52.5-25 v 202.5-25
V1255 v 62.5-25 | 202.5-75
v 1755 v 52.5-25 V| 222 5-75
V12255 V1 102.5-25 V| 242 5-75
v 2755 v 1225-25 V| 262 5-75
V3255 v 142.5-25
v 4255 v 162.5-25
V5255 v 182.5-25

Spacing page shows all spacings and lengths of potential lines available in data set. You can remove
data points corresponding to specific spacing by clicking on checkboxes. The icon bar of the page allows you

to:
.
o F
e 3D

copy data for selected spacing to the clipboard
copy mean VES curve for the data set to the clipboard

Create a [.pIn] data file for 3D visualization software (e.g., GOLDEN SOFTWARE
VOXLER). Input file - [.pIn]: X of data file, two reserved values, plan coordinate
X and Y of data point. Output file has 4 columns: plan X- and Y-coordinates of
data point, minus pseudo depth and logarithm of apparent resistivity.
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Soundings page

Table £

Data ‘ Electrodes ‘ Spacings |INVresmm ‘ISDundmgs 4|

}
' 1000 i
2=
> ——*
.
o
T
t
100 .- f Bl
I = HH
& T
4
¥
1 0

All data points are shown in bilogarithmic scale here (vertical axis — apparent resistivity, horizontal
axis — spacing). Each data point can be selected by clicking on it (red square). Then, all data points with the
same X-coordinate will be marked as well (blue squares). You can delete bad data points by double clicking.

Profiling page

Data | Electrodes | Spacings | INY results | Soundings | Profiling | » correction |
[W] Al

HIE IR IR O

L0 L L3 NI RS R RS RI D = b 3 3 2 00 00 O U = LO RS

App. resistivity, Ohm.m

I I I O B I

o RO BN Sy Gy onen o
i LT T T T T T T
LoL Ll Lhdndndnddndndnidn

AR RIRIRIRIRRIRIRD

All data point is shown like profiling line plots (vertical axis — apparent resistivity, horizontal axis —
X-coordinate, color — spacing). You can delete data points corresponding to specific spacing by clicking on
checkboxes (identical to Spacing page). Again, bad data points can be removed by double clicking. If IP

p'-l
mode is active, fl button, (see /con Bar ), then IP data will be plotted.
INV results page

The page is available when [.inv] file is opened. Here, you can copy/export resistivity model
obtained in RES2DINV, average resistivity model, resistivity model corresponding to specific depth interval.
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X correction page

X correction page allows you to modify manually position of electrode if its real X-coordinate (by
field measurement) differs from its initial value (by protocol). After the correction procedure all apparent
resistivity values will be recalculated.

Note! Irregular positions of electrodes create a great number of additional spacings.

Multinode page

Multinode page is available for protocol ([.seq], [.txt]) files only. It allows to transform file prepared
for some electrode reference numbers to another set of electrode reference numbers. For instance, a
[.seq] file has been prepared for multinodes 1, 2, 3 and 4 giving electrode reference numbers from 1 to 64.
Now it may be transformed to a new [.seq] file using multinodes 5, 6, 7 and 8 giving electrode reference
numbers from 65 to 128. This is useful if a set of multinodes are split in two parts in order to
simultaneously undertake surveys on two different sites.

Table =
Data Electrodes || Multinodes | Spacings

Segments length
16 O O @18 Oof | g |

Number of used electrodes: 72
Murmber of multinodes: 4
Used multinodes: 1-2-3-4

1936 | 3764 | 5E-72

Mesw multinode number

@1|1-18 5| 7390 9]145-162 13]217-234
2| 19-36 £]91-108 10]163-180 14| 235-252
3|37-54 71109-126 11]181-138 15]253-270
4| 5572 B|127-144 121199-216 16| 271-288
BEeverse

This page can be useful to indicate cable numbers in Electrodes page.

Advanced Display window

Advanced Display window is used to work with data set including different arrays or with different
data files. It allows to plot pseudosections in one color scheme and horizontal scale. Also there are
pseudosection options in this window. Advanced Display has three modes (see /con Bar).

rs About
-B =z _-»}»f;ﬁ

lat

= Advanced Display window is visible under Table window (lower right corner of the
screen). There is no menu or special buttons in this window. It only helps to view data
and to choose data set to be plotted in Display window

. M Advanced Display window is shown separately from the main interface. It has its own
menu and options and it is useful for exporting pictures of field data

o M Topography Display window is shown separately from the main interface. It has menu

and options also. All pseudosections is plotted here with topography

Using Advanced Display window you can plot several pseudosections of different electrode arrays
side by side, while Display window allows you to plot only one selected electrode array.
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Options Close || amn | MNB [wennera wemers |

1995

o 1259
a 7343
b 3981
0 = 512
0 = 165

— 100

T 20 @ 4 s 60 70 & 9 100 10 120 13 14 ik 1 170__1&0
(MNB)

o] —— =
! 3162
1995

o 1259
@ 7943

50 38
0 = 512
= 1585

7 =

10 20 Et) 0 50 60 7 80 9 00 0 120 13 140 160 10 170180

4 fennerA)

5 =10
8 3182
10 199
12: 1259

14 7943
18 3981
2 = 512
2 = 1585
=100
T 20 @ 4 s G 7 e % 10010 10 10 11w 1010 160
P ferner®)
5. = 6
H = 3,
o 2512
I3 1565
I 1000
I 631
18 =
s =2
2 == s
4 = 100
T % 4 s @ s e e o0 130 10 10 1w 1% 16010180

If several opened data files correspond to a roll-along survey (one protocol, but different X-
coordinates) Advanced Display window plots pseudosections separately.

. =1
e [[10201441 10291657 10291859
10291441) .
5 =
10 Q = o
is am
u om0
o 1663
[ o5
L w 146
15 1o
50 =n
5 =i
| WA W B % m s s ke o v 1B 1l v 1k 1% 1k 1l # 2o 7B 2 7 %
(10291657) .
5 -— —. 3085
o ki
ik I “ =
u om0
o 1063
® 165
0 1453
e 1o
50 =n
5 =i
WA W B % w &% % i 1o v 1k 1w e 1k 1% 1k 1ho #o 2o 7B 20 7w %
(10291858) .
5 ‘—J—*—=mss
1 ¢ =0
i ~ - om0
i 210
s 1063
3 o
“ 1453
® =
5 =i
5 =
R T R N T T N 1 NN OO N TN T T O T T

Use United section option in Options (see Advanced Display window. Options) to plot pseudosections
for different files with different arrays.

— ¥ B
Section options M
Axis labels Contour levels Color Scale
[¥] Left Axis Sutolg a2 Show Color Scale =
D Right Axi L Mo . D Show Contours |
i is .
= i Maximum 1238 Colors pumber 21 | = —
Bottom Auds Difference (+/) Eill colors
(I® GREEATm @) Rainbow
Titles Gradient
|| ] Show tties Fant ... ] O Loke
AB{2. m Apparent resistivity pse  Rho_a, [OHm
v|Name Apparent chargeabilty | Etta_a, [%]
— .
Auto middle color [ |
[ |
ttiite) —
[ |
|
Scale Contours A
|| Turn profilefround || United sections @ Linear (@) Standart
[ Levels from file positive IP
FAUFA.1\aquatbdiDAT\aaa. vl i
et (o ]
L

Next, example of 3 opened files of one roll-along profile is presented below (each data set includes
forward and reverse pole-dipole electrode arrays).
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c Pseudo-sections E@u
Options Close Close all Copy 1pd-AMN | 1pd-MNB
[2pd_m-wnB[2pd_m-AMN] 3pd-MNB | 3pd-AMN | D-transt
AB2. m Apparent resis‘ﬂw% psedosection (1 pd-AMN) s [£2m)
10 T e _EWOOO
20 . I 300
30 F
100
40 L
| I —
20 40 60 80 100 120 140
ABI2. m Apparent resistivity psedosection (1pd-MHB) a [C2m)
Pr=w % =7 - -'%' h 1000
10 F
20 I 300
30 F
l 100
40 F
0 S
20 40 60 80 100 120 140
AB2. m Apparent resistivity psedosection (2pd_m-MNE) s [£2m)
10 - # L h 1000
Il 20 . r 300 |
100
40 F
I .
20 40 60 80 100 120 140
ABI2. m Apparent resistivity psedosection (2pd_m-AMN] a [C2m)
10 Y i I h 1000
20 . gl I 300
100
40 F
1N BN
20 40 60 80 100 120 140
AB/2 m Apparent resistivity psedosection [3pd-MNB) s [Q2m]
y 1 h 1000
10 =
20 r 300
30 F
100
40 F
50 ‘ : . I ; ; 1
20 40 60 80 100 120 140
[
AB/2. m Apparent resistivity psedosection (3pd-AMN) = [Qm]
o it o
20 200
30
100
40
20 e -
L 20 40 60 80 100 120 140
r\,- Pseudo-sections —— L ~ = |5 ﬂ‘
Options  Close Closeall Copy [ AMN [ AMNIP | MNB | MNB-IP | D-transt
B2, Apparent resistivity [BMN) [ m] " 242, Apparent chargeabily [AMN-F] na [%]
1138 17E+5 1138
125 [} ] 1ES i
e y 59948 EE
1100
e " I
1075, ‘ﬁ 7® 1075
1063 \ 1 P
1050 | 12916 1050
1038 ‘ 0000 103%
1025 | 1025
1013 = gggg 13
1000 [ E L
988 = 968
il 150 225 300 3rs 450 525 600 B75 750 825 500 /5 1050 k) 150 225 300 kria) 450 525 =) E7S 750 825 300 975 1050
B2, Apparent resistivity [MNE) [ AR Apparent chargeabity [MNE-IF] 1]
i Na
Iy 1140 — 1.7E+5 1140
1120 } SE:E 1120
| FR4ZE
1100 ggg?g 1100
| ool o ™
: 1060 ﬂgg? 1060 ¥
|| 1040 }Egég 1040
1020 T g
|| 1000 = gggg 1000-
- 5
980 - 980
— 2154
L 75 150 225 300 375 450 525 600 B75 750 825 HEI‘EI 975 1050 75 150 225

Topography Display window ™ plots field data using “effective” depth for each measurements. In
the table below you can see effective depths that are used in X2IPI for typical electrode arrays.

Array Effective depth
Schlumberger AB/2 /2.63
Pole-dipole AO /2.63
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Dipole-dipole

00'/2/2.05

Wenner-alpha

a/1.93 (AB/3/1.93)

Wenner-beta

a/2.404 (AB/ 2.404)

Pole-pole

AM /1.153

Advanced Display window. Menu

& Pseudo-sections { = |E| ‘ﬂh‘
Options Close Closeal Copy AMN MNB | D-fr... AMNB |¥| Mean only
3¢
MBI e Anmarant racictivibe neadncaction FARRD s 1Y el
e Options Options of pseudosection plot (axes labels, color scale, titles, etc.)
e (lose Close Advanced Display window
e (lose all Close all pseudosections
e Copy Copy pseudosections pictures without menu and frame to the clipboard

e File name / array name

e D-transform

e AMNB
e Mean only

On/Off switch for specific pseudosection to be drawn

Plot the pseudosection of differences between two data sets in percents.
It is a simple way to analyze control measurements

Calculate Schlumberger array from pole-dipole array

On/Off switch for including pole-dipole data into calculated
Schlumberger array (AMNB)

Advanced Display window. Options

Here you can change default settings for pseudosection plots in Advanced Display window (axes
labels, titles, color scale, etc.). Changing one you may need to close and reopen Advanced Display window

to changes take effect.

Section options = - [ﬁ
Axis labels Contour levels Color Scale
V| Left Axis Autu_ ) +| Show Color Scale .
= Mininum 1418 [ ]
Right Axi Show Contours I
i is .
=4 i Maximum 1.3E+5 Colors number 21 =
V| Bottom Axis v | Difference (+/-) Fill colors
1 IP maximum 4.76 Q! Rainbow Iﬂl
Titles Gradient Iﬂl
/| Show titles ‘ Font ... ‘ Loke | Read |
ABf2. m  -esistivity psedosection Rho_a. [OHm Maximum
/| Name ugeabilty psedosection Etta_a. [%] Minimum
Auto middle color .
[ ]
[
Scale Contours
Turn profile round  [V| United sections Q) Linear Q) Standart |
Contour levels file Logarithmic Min-max
= Load || E Save | .
Levels from file /| positive IP
FAUFA.17haqua DATiaaa.lvl
3 \nquatbADATY l/ 0K ” X Cancel Help

X2IPI automatically select color scale range depending on data by default. But you can choose your
own color range. Just type new Minimum and Maximum values of new color scale or use [.Ivl] file. The [.Ivl]
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file has three lines (empty line, minimum, maximum). Uncheck Levels from file box to return default values
(here, you will need to reopen Advanced Display window).

Turn profile round || United sections

Contour levels file

= Load ‘ ‘ Si
Levels from file p]
e Difference (+/-) set the range for D-transform pseudosection (in %)
e positive IP if checkbox is checked then minimal IP level is zero.

e Contours — Standard / Min-max If <Contours — Standard> is selected, then color scale will be
based on values of 10° 10%, 10% 10° etc. If <Contours — Min-max>
is selected, then contours values will be exactly between
Minimum and Maximum values. Below you can see an examples
of color scaling for the range from 15 up to 2000 Ohm-m

h[ﬂ m] h[ﬂ m]

1668 | 2000
= 12592 ] 1546
1000 | 1195
774 324
714
i
q 427
330
278

Contours — 215 Contours — Min- 123?
Standard 12; max 152
I 118

1
74 70.3

539

b =
354 325
- .
= 215 = 194

- - C

There are three reserved strings to indicate special symbols:
lthO” = IIpII
”Etta” — lln!!
“OHm” — “Q”

Also use underline symbol (_) to indicate a subscript.

For example: "Rho_a, [OHmM m]" will be printed as "p,, O m"

Filtering field data window (Median window)

Apparent resistivity and induced polarization data can be filtered, smoothed in Filtering Field Data

window (hereafter, “Median window”) fi- (see Icon Bar). Median window allows you to filter out “P” and
“C” effects in data caused by inhomogeneities in the upper part of geoelectrical media.
Note! Median window is available for [.dat] and [.inv] files only.
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_ =]

Smoothed R | Removed part

* Decomposition  Smoothing and recanstiuction | Saving |

Creffect | P-efiect| Resiciual |

Window with = &

e ———

& Median

Smoothedd
5
10

15 2462
20 ™~ 2228
2015
1823
1650
. 1D-part sast 1482
== eres 1380
1o = 1202
15 1108
20
160 180 200 220 240
25 =
an -
o 0 —dipole 2
0 P —dipole 5
5 104-7 2= = A dipole 14
50 a N i avd 1 7 — dipale 30
i . 7= —A
55 -0 \_A(/
Fi 0 [ 80 100 120 140 160 180 200 22 240 -0 s
o
a0
7
0 -40
% N — dipole 2
—dipole B 0 10 20 30 40 50 B0 70 B0 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
0 2 Neul \ A\\ At dipale 14 =
— dipole 30
ok A J/ /A /V P\ \\ﬂ% \ - ; . Smoothed R —
bl |7/ Vel AVE ¥y AR A A - 2
0 s 7 g 15 by - - |
6
ol f AN Amly V[ zn - - 1
26
S / v ! : - o )
2 \ E - - iy
. N -1
Y 1 p = - i
0 10 20 30 40 50 B0 70 B0 90 100 110 120130 140 150 160 170 160 190 200 210 220 230 240 250 50 J iy
x 55 —
K8_AMN - 10-pan - PAC effects . - r = 28
5 = 533 20 an 60 80 100 120 140 160 180 200 220 240
= ]
o =53 Removed part
15 4333 5
333 10
o 2333 15
& 1333 20
an 0.3333 25
35 - 3
an 2 3% b
45 =1 e H
50 —F 50
55 = ; 55
=

40 100 120 140 160 180

200

2en 240

a0 100 120 140 160 180 200 220 240

A synthetic examples of these effects is given below. It has been calculated with Res2dmod forward
modeling software (Geotomo software, M.H. Loke). The model has two layers with p,=10 Qm, h;=8 m and
P,=500 Qm. A small block with p,= 100 Qm L,=2 m and h,=0.5 m is placed at the center of the profile at
0.5m depth. With an AMN array (1m unit electrode spacing), two strong anomalies caused by the block: a
vertical anomaly (“P” effect), related to MN dipole if dipole is close to the block, and an inclined anomaly
(“C” effect), related to A pole if pole is close to the block.

™ pseudo-sections

| modaLb\oc‘

Options ~ Close

- ol x|

3]

"P" effect

model_bloc]

14.44
1376
13.08
12.47
1187
13

1076
10,25

o 758
[ B

"C" effect

It is clear that a bunch of these effects coupled to subsurface inhomogeneties may hide smoother
effects related to large and deep targets. The median processing allows you to reduce this “noise” and,
further, to recover clearer 2D apparent resistivity section. It will be described step by step later (see
Filtering field data (Median processing)). To smooth IP data you need to open IP data in Display window (

R ) (see Icon Bar).
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VF\W*- Median filtering for IP data - ! ‘- ) 7 - l'=' =l g‘

Options Close “ 170717 [ Smoothed [Remuvedpartl
Areatype hethod

Rectangle () Median dx=5; dv=3 Ll

4 Smooth ;

®

3 Replace original data. () Cross @ Mean .

ABfZ. m
50
100
150
200

e
s B.S

250
I 333 BB7 100 133 167 200 233 267 300 333 367 400 433 467 500 533 567 500 B33 6B7 700
ABSZ m Apparent chargeabilty psedosection (Smoothed

50
100
150
200
250

333 667 100 133 167 200 233 267 300 333 367 400 433 467 500 533 567 B00 B33 667 700

ABf2. m Femoved part %

50{ = - ¥
100
150
200
250

S144

333 667 1 133 167 200 233 267 300 333 367 400 433 467 500 533 567 B00 B33 6B7 700
- = - =
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Work with X2IPI

Creating [.seq] files

To create a new [.seq] file (electrode configuration file for multielectrode measurements with

SYSCAL equipment), press icon [ “New sequence” in the main window, or the “Ctrl + N” short cut or <Load
— New protocol>. A dialog window will be opened:

Noel 72 B 5w .%t..ef.'.g AWM Spacing K_aray es/No Readings'Numb
| = [ [ 108
Type of array 5 | 15 | 5 | 35
@) Pole-dipole (") Dipale-Dipole v 55 75 (B2 70 -
P ) 7105 125 (1ag) B9 -
(I Halwenner () Switcher - AkdN JI 1565 175 (377 G
(C)wenner-Alpha () Fast gradient J120/5 225 (B28) 67 |
- - 7|25/ 275 (342) 66 L
(wenner-Betan () Switcher-Short V1305 325 (1319) E5 T
7] 355 375 (1759) B4
(BT 7] 40/5 425 (2262) 53
. 45/8 475 (2827 R
Dipole lengths B0/ BOE E3456% I
MM=E; nLines=8 558 B7E (4147 |
MIN=15; nLines=0 60/5 62.5 (4301)
MN=25; nLines=0 ggig o Eg;;g
MM=35; nLines=0 75/5 775 (7540)
bM=45; nLines=0 g0/s G625 (6545)
tN=75; nLines=0 gg::g g;g E?g;iL)
tMN=105; nLines=0 855 975 (11938)
nCuadropoles=532 100/5 103 (13135) - | ¥
10R/A 108 (14514
[% Show l X Cancel l l ? Help l

The number of electrodes is selected in No el. Choose the unit electrode spacing there as well.

Step corresponds to the density of data points along the line. Step = 1 is for the maximum horizontal
density. If Step = 2, data points will 2 times sparser along the line. An examples of pole-dipole array with
different Step values are given below.

|

. AMINwWith Step=1

e AMN with Step =2

You can choose any available electrode array type:
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e Pole-Dipole

e Half Wenner
e Wenner-Alpha
e Wenner-Beta
e Schlumberger
¢ Dipole-Dipole

The table in the right part of the dialog window allow you to specify quadripoles (spacings, potential
line lenghts, geometrical factor). You can find several pages in the table with headers indicating the length
of MN dipole. For Wenner arrays (half, alpha or beta) there is only one page in the table.

Use the first column of checkboxes in the table to include or exclude particular spacing. The second
column indicates the ratio between AM and MN lengths. The third column indicates the spacing. The fourth
column indicates the geometric factor for the selected spacing. When the first column is checked, the last
column indicates the number of measurements corresponding to the selected spacing.

For some arrays (Pole-dipole, Schlumberger and Dipole-Dipole) another column at the right indicates
that selected spacing is checked at different page. It helps to easily understand the overlap between
measurements with different MN lengths. This allows to determine easily the overlap between segments of
different MN in the pole-dipole VES. Usually one spacing of overlap is sufficient to check data quality.

While checking desired spacings, left part of the dialog box indicates the total number of
measurements and the number of spacings (“nLines”) for each MN length.

Then, all data points can be displayed (or refreshed) in Display window by clicking on the “Show”
button.

Press “Ok” button to return to Main window and save protocol file to desired format (<Save — Seq>):

e Flectre [.seq] save binary protocol file for old ELECTRE program (IRIS
Instruments)
e Flectre ll [.txt] save text protocol file for ELECTRE Il and ELECTRE PRO programs

(IRIS Instruments)

e Lund protocol (ABEM) [.org] save Lund protocol (ABEM) file. TERRAMETER LS TOOLBOX
software (supplied with the equipment) can convert [.org] file into
modern [.xml] format.

Lol

Note! We recommend to keep all protocols file in [.txt] format of ELECTRE Il software

Sequence optimization for multi-channel instruments

Today, most of modern ERT systems are multi-channel. We have to optimize protocols to take
advantage of this feature. First, quadripoles should be sorted by current dipole. Use <Sorting> menu to
change the order of measurements (see Save menu).

Save | Exchange Options Contours About

SEQ > | @~
DATA b F'nsquip_b{t
Borehole P

Remote electrode
Save options r
Res2dmod(txt) Area 0

Sorting Syscal-Pro
Extract array AE% lengths
Merge SEQ » Switcher

There are three ways of sorting:

Syscal-Pro mode is for sorting by current dipole or electrode. It’s better to sort reverse pole-dipole
array (MNB) in reverse order. It results in improving of data quality because electrode charge-up effects will
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be much lower that way (Dahlin T., 2000. Short note on electrode charge-up effects in DC resistivity data
acquisition using multi-electrode arrays. Geophysical prospecting, 48).

AB lengths mode starts with sorting by length of current dipole first and only then by current dipole.
We recommended this mode for Dipole-Dipole and reciprocal Schlumberger arrays.

Switcher mode is for sorting measurements by current dipole or electrode.

Optimization for Schlumberger array

The Schlumberger array is a classic array and it is used very often. In order to measure in multi-
channel mode you should use reciprocal Schlumberger array.

AMNB MABN
* & & © & & o 0 e @& & @& & 0 0 0
12345678 >
A MN B M AB N
® & & & o o 9o @ ®* & ¢ & © ¢ o o
_—
A M N B M A B N
® & & & o & o @ .......\.
.

Use menu <Reciprocal SEQ> (see Save menu) to convert array in reciprocal one. Reload file with
reciprocal array before sorting (see Sequence optimization for multi-channel instruments).

Modifying [.seq] file

Several modifications of [.seq] files are available: modifying electrode unit spacing, shifting
electrodes, removing a faulty electrode, removing measurement lines (spacings), sorting measurements
and changing multinodes.

Modifying electrodes unit spacing

| g The unit electrode spacing can be changed using the “multiply by a coefficient all
distances” button in the icon bar of the electrode table. The coefficient is chosen using the scrolling
window at right or tapping the exact number in the coefficient field. Multiplication is performed by clicking
the button at left.

Once the unit electrode spacing has been modified, the [.seq] file can be saved using the “save’
button in the main window.

)

Removing a faulty electrode

Any electrode used in a [.seq] file can be removed and the electrodes coming after it will be shifted.
So there will not be any space in place where the deleted electrode was. This is of great use to modify
quickly a [.seq] when one node in a multinode or one line of a multiconductor cable is broken without
possibility of repairing it easily in the field.

5 . 6%
| !
1 2 3 4 5- 8 9 10
! ! L L
7
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& To select electrode in electrode table click on the corresponding line. Another way to do that is
to click on top triangle in the Display window. Push <Broken electrode> button at the icon bar (see
Electrodes page) to remove selected electrode. Suppose [.seq] file has N electrodes and you remove
electrode d. Then modified [.seq] file will have N-1 electrodes with numbers from (1 to d-1 and from d+1 to
N). See the example os setup when 7th electrode is broken.

Note! Pseudosection will not have empty space related to the removed electrode (see following figure). Of
course, such a [.seq] file, skipping a node, has to be coherent with the actual connections of the SYSCAL
multi-electrode system.

© 0 0 0O 000 00 0
(o]

A W S W WA T W "

ttttt

X Alternatively, bad electrode can be removed by clicking on the <delete selected electrode>
button. Consequently, all measurements corresponding to the faulty electrode will be removed from the
[.seq] file. In this case you can see an empty space in Display window in place where the electrode was. The
removed electrode and all related measurements will be highlighted in Data table and in Display window.

Once faulty electrode has been removed or skipped, the modified [.seq] file can be saved using
<save> button at the main window.

Note! There is no explicit <undo> button in X2IPI. But since the modified [.seq] file is not saved, re-opening
of the same [.seq] file will restore the accidentally removed electrode. Furthermore, saving a modified [.seq]
file with removed electrode automatically creates a backup file [.~eq] with previous sequence version in the
active directory. You can recover the previous version by changing the extension.

Shifting electrodes

By default the first electrode is located at X=0 in [.seq] files generated with X2IPI. All electrodes
coordinates can be shifted by entering a value in the <shift (m)> dialog box at the right upper corner of the
main window. The position of electrodes will automatically updated in the electrode table.

Once electrodes have been shifted, the modified [.seq] file can be saved using <save> button at
the main window.

Note! It is highly recommended to use save button with one opened file only.
Removing measurement lines

Measurements lines (spacings) can be removed from the top or bottom of the pseudosection using
the <Delete first lines> or <Delete last lines> dialog box placed at the right side of the main window. The
deleted lines will be highlighted in the Data table and in the Display window. It is better to use Spacing

page.

—
Once measurement lines have been deleted, the modified [.seq] file can be saved using the
<save> button in the main window.

Note! It is highly recommended to use save button with one opened file only.
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Preparing a “roll-along” [.seq] file.

Roll-along technique consists in acquiring progressively a long pseudo section by moving the
electrode along the profile. Generally, a multielectrode array is being shifted by half of its length. So
merged data obtained from 2 roll-along cable spreads gives us [1, 2N] electrodes for cable spread 1 and
[N+1, 3N] for cable spread 2. Total profile includes 3N electrodes.

"Roll along" survey

Sometimes it is very time consuming to measure twice resistivities corresponding to the overlapping
part of two pseudosections. Hence, a second [.seq] file corresponding to roll-along acquisition which does
not include the measurements already made at the preceding station position, can be generated using the
following procedure:

e Open a[namel.seq] file (with 2N electrodes and unit electrode spacing a)

oShift [namel.seq] file by N*a

eSave [namel.seq] as [name2.seq] (active file will be [name2.seq])

eOpen [namel.seq] and append it to [name2.seq]

eIn the main window, select [name2.seq] (measurements will be highlighted green if they
are not in [namel.seq] and blue if they are doubles)

eIn the display window, click on the “Double” button (double measurements will be
highlighted red now and in the display window and in the date table)

eSave the [name2.seq] file

Changing multinodes

The “Multinodes” table helps you to change numbers of the multinode used in a [seq] file, i.e. hard
reference numbers of electrodes.
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-lolx|

Data IEIeerdes Multinodes

Segrments length
16 24
Murnber of used electrodes: 64

MNumber of multinodes: 4
"1-2-3-4"

10116 | 211732 | 3]33-48 4]49-64

Mew multinode number

C1]1-15 5| B5-79  9]129-143 13| 193-207
2173 G| 8195 10| 145-159 14| 209-223
33347 797111 11161175 15| 225-239
4| 49-63 o8 |113127 121177191 16| 241-255
I Beverse

& Make SEQ for "5-6-7-6" [

First, you need to choose the number of electrodes per segment (16 or 24, both available with
SYSCAL equipment). The number of electrodes and multinode used in the [.seq] file is given then.

The bottom box allows you to select which multinode will be used for the first 16 electrodes (first
tab), which will be used for the 16 next (second tab), etc. When all tabs are correct, click on the “ Make SEQ
for ...” button.

Note! Modified [.seq] file has to be saved using the “save” button at the main window.

The “reverse” button allows you to reverse the order of electrode hard reference numbers for each

multinode, e.g. for mutinode 1 (hard reference numbers from 1 to 16), it may be useful to have hard

reference numbers from 16 to 1. For example, if the multinode is placed next to the electrode 16 and not
next to the electrode 1.

Transforming AMN to MNB

Exchange

Aand B
M and M
Mirrar profike

Amnzmng

To transform AMN [.seq] file (forward pole-dipole) to MNB [.seq] file (reversed pole-dipole) use
“Amn2mnB” procedure (<Main window — Exchange — Amn2mnB>). The procedure is the following:

e Click on the “Amn2mnB”

. Select a [.seq] or [.txt] file with AMN array in the “open...” dialog box

° Specify name of [.seq] file with MNB array in the “save as...” dialog box

° After that, the newly created [.seq] file with MNB array becomes active in the main
window

You can also use “AMN - MNB” procedure (<Main window — Exchange — AMN->mnB>). It is an old
version of Amn2mnB and in most cases works as good as Amn2mnB.
Working with data files
Opening data files
3 types of data files are supported by X2IPI as input files (see Field data):
e SYSCAL measurements files: [.Oxx], with xx comprises between 00 and 59

e Field data (output file from the ERT instrument) pre-converted to [.txt]
e RES2DINV input data files: [.dat]

e RES2DINV output data files: [.inv] with calculated resistivities and 2D resistivity model as well.
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Note! Resistivity model cannot be displayed but you can save it in [.res] file for IPI2ZWIN

Read SysCal ProSys TXT format ] L
Loa g _a\.fe+ Exc _ange Opti _——_
DE~= @™ o 28 ..v w8 l.os
)G TERRAMETERZX21\Dipolel g@ﬂ |« abem » CATALOG TERRAMETER » 2X21 | 4 || Mouck 2x21 Pl
-
A description of the protoca YHopAZounTs ~ W ToT = - 1 ﬁ
————— L i Wmn - llata nsmeHeHuA Tan %
[ Operator  2X21 xml % Usbpannae
SEQ- ABMN Elo #& OneDrive & 2%21xml 12/08/10 13:08 Jlokym
R=00Y2 Type of array - 14 3arpysku 2] 2X21overlap.xml 17/09/10 11:04 Jokym
00 length (8) from 11 «» HepasHue mecTa &) 2X21RemoteC2xml 12/08/10 13:08 Jokym| =
Bl Pagoumii cTon £ 2X21RemoteC2P2xml 13/08/10 10:18 Llokym
2 2X21wRemoteC2.xml 11/08/10 15:48 Jokym
w4 Brbmorexn £ 2%X21wRemoteC2P2.xml 11/08/10 15:32 Noxym—
%, Buaeo £ DipoleDipole2x21.xml 12/08/10 13:43 Nokym
<~} [lokymeHTBl £ DipoleDipoleReversed2x21.xml 12/08/10 13:43 Nokym
., WNso6paxerua & Gradient2x21xml 12/08/10 13:44 Jlokym
d’, Mysmxa ' Dalalimalade? wmal 13/N0 /AN 1240 LV
-~ ] 1l | »
= Wms daiina: iipole2x2Lxmi ~ [ Protocol from ABEM (XML) (*xml) H'E
Configuration of a
Syscal data (*.0%; *mod) |
| x=13.5Psz=1 | n=313 Syscal sequences (*.seq) |
¥ ¥ ¥ Sens2Dinv (*.ars;*.imp;*.ui) |
a5L — Res2dInv format (*.dat; *.inv)
1F + + + + + + + + + + + (] + + + + ABEM data (AMP format) (*-amp)
15 ABEM protocol (ORG) (*.org;*.up;*.dwn)
2r 4 4 b 4+ 4 s+ s+ 4+ 4 s 4+ + + + + 4 + + + + + 4 + 4+ + 4+ +Datafrom Prosys (Iris Instruments) (*.txt)
25l SEQ from Electre II (Iris Instruments) (*.txt)
3L + . . + . . + . . . + . . + Data from Syscal-Pro (Prosys) (*.txt)
35l Data in Geosoft IPDATA format (*.dat)
41 b 4 b 4+ 4 b 4 v 4 4+ 4+ 4+ + 4+ + 4+ + m + + + 4+ +DatafromABEM (txt) (*.txt)
451 Protocol from ABEM (XML)

Please, specify correct data type (RES2DINV, Data from Prosys, etc.) when choosing file to open.

+
To append a file to already opened one, click on the “append” icon L= (or <Load — Append>, or “Ctrl
+ A”) and select file you want to append. Data files of different types can be opened simultaneously. You
can choose then what data to plot by selecting it in the list of main window.
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Shifting data file

The electrode positions can be shifted by a constant using the dialog box at the right of the main
window. This is particularly important for roll-along surveys when one [.seq] file used for different station
positions.

Note! R

ra

¢ it is recommended to export shifted data file instead of altering original SYSCAL data files.

=

Trimming bad measurements

Data Electrades | Spacings | Soundings | Profiling | > correction

| : |Max. o ()5 %| |Min. dU||:| || |Min.|||:| || |rv|in Ru|u_1 || |Max RD|5E|DDD|J|| |rv1in. IF>|_5|:|D|| |Max. IP|4D|:|[|
I Fsd > MM AppRe: g W | IP MNelata
1 225 2725 b 118E+5 0 375.4 2 1.604 239

Any measurement (low quality) can be removed from the data set in the Data table following by next
criteria (see OwwWBKa: UCTOYHUK MEPEKPECTHOM CCbIIKM He HahgeH.OwmnbKa: UCTOYHUK MNepEKPecTHOM
CCbIJIKW He HangeH):

e Max.q Quality factor (in %)

e Min.dU Minimum measured potential difference (in mV)

e Min.| Minimum injected current (in mA)

e MinRo Minimum apparent resistivity (in Ohm-m)

e MaxRo Maximum apparent resistivity (in Ohm-m)

e MinlP Minimum induced polarization (units are determined by the instrument)
e MaxIP Maximum induced polarization (units are determined by the instrument)

Note! Data points with values higher or lower than selected threshold will be discarded

You can remove data point by selecting corresponding line of the table and “Delete” key or “Delete”
button. Repeating this action will undo deleting.

When criteria fixed, all outliers will be automatically highlighted red and removed from the data set.
The total number of removed points will be shown in the main window.

X If bad measurements are caused by broken electrode, all the measurements made with this
electrode can be deleted. Select faulty electrode in the electrode table or in the display window and press
this “delete” button.

X | Use this button in the electrode table to delete all data points associated with selected potential
electrode.

Merging data files

All opened data files can be merged into one single file. There are two possibilities:

TR Tuk .
. I 7 For a roll-along measurements with one array, complete data set can be exported to

any of the formats provided by X2IPI (RES2DINV or SENSINV2D). Doubling measurements to
overlapping parts in a roll-along survey will be automatically replaced by their mean.

o5& If measurements was obtained by different electrode arrays, complete data set can be
exported to “general array” format of RES2DINV.

Generating Schlumberger data from AMN and MNB data

For forward and reverse pole-dipole data it is possible to calculate and save Schlumberger data. Open
pole-dipole data files and go then to Advanced Display window and click on “AMNB” button in right upper
corner of the window. If “mean only” is checked, only overlapping parts of the AMN and MNB
pseudosections will be used. If it is unchecked, parts where AMN and MNB don’t coincide will be added to
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to the Schlumberger pseudosection. Save newly created pseudosection (data) by “Save” button in the right
upper corner (RES2DINV [.dat] format).

Opening pole-dipole data in Advanced Display window allows you see the difference between
forward and reversed arrays data (“D-Transf”). It indicates “1D” parts of the sections (small values of the D-
Transf) and “2D” parts (high values of the D-Transf). Furthermore, values of the D-Transf can give you some
information about the depth and the size of the “2D” objects.

_iolx|
Options  Close \ AMN MNB | D-transt AMNEIl Save [ feangniy

)

10 : —
2 5162
30 1638
40 L 179
50 7197
p 5179
‘ 70

110 120 130 140 150 160 170 180

10 20 30 40 50 B0 70 fili} a0 100 110 120 130 140 150 160 170 180

AMN-ANE

Filtering field data (Median processing)

“Median” procedure is only available for RES2DINV data files [.dat]. The following shows the
processing chart of the procedure:

Residual
|

Residual
Il

Step | : section smoothing

Step Il : P & C extraction from Residual |

Residual
Illa

Residual

Step lll : P & C and Residual Il smoothing b

Step IV : Reconstruction of smoothed data

First two steps of the flow correspond to [Original data] decomposition into 3 parts: (1) [“1D” part]
(smoothed pseudosection), (2) [P & C effects] and (3) [Residual ll]. On third step [P & C effects] and
[Residual II] are being smoothed. The last step corresponds to the reconstruction of [Smoothed data] which
is composed of (1) [“1D” part], (2) [Smoothed P & C effects] and (3) [Smoothed Residual]. The table in the
right upper corner helps you to do all these steps.
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Pseudosection decomposition

Decomposition | Smoothing and reconstruction ISavingI

Window with = 13 Find P&C again

s
4 Go

1D part calculation
" Median

" tean

&+ dean in window

First, you need to decompose (Steps | and Il) selected pseudosection. Set parameters of the [“1D”
part] calculation on the decomposition page. You can calculate it by averaging resistivities in a horizontal
window of constant width (“Mean in window”).

10-pa)

15 2315
20 2136
3 1968

™
i
r
&

20 a0 60 80 100 120 140 160 180 200 2zn 240

“Median” or “Mean” options allows you to vary smoothing windows along the line by clicking on
pseudosections. If you misclicked and created a window boundary you didn’t want, just click on the
boundary again and it will be deleted. Mean (or median) 1D values are placed at the center of the
smoothing windows. Data between window-centered values are obtained by linear interpolation between
windows.

1D-pa]

ra
[}
a2
5

20 40 [ a0 100 120 40 16D 180 | eon 220 240

When the configuration of smoothing is defined, press “Go” button and 3 components will be
recalculated and you will see 4 plots:

e [Original data] pseudosection
e [“1D” part]

e [P & C effects]

e [Residual]
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Note! when [P & C effects] plot is not active in the status bar, the [Residual] plot corresponds to [Residual 1],
when [P & C effects] plot is active in the status bar, the [Residual] plot corresponds to [Residual I1].

KG_AhdM

|

—dipole 2
—dipole &
dipole 14
— dipole 30
—A
1] 1ID ZID EID dID SID EID 7ID BID BID WdD 11‘D 12|D 13|uD 1AD 15|D 1EID 1?:D WEID WF;D 250 21‘D 22h 23‘10 EAiD 25|D
|
K8_AMMN - 10-part - P&C effects
5 -
10 F
45
15 -
= Sy |
20 3
25 3
15
£l — L - k|
-0.78
35
e e A& o
45 F E
- o 375
30 s
55 q
& L 4 |

an 40 3] a0 100 120 140 160

[P & C] effects are calculated from the pseudosection.
[Residual 1] = [Original data] — [“1D” part].

180

200

220

240

For pole-dipole and Schlumberger arrays, different P effects relate to different MN dipoles used at
each VES. They correspond median values calculated for each vertical line in the pseudosection [Residual I].

For AMN array, C effect, related to electrode A, corresponds to median values calculated for each line
with slope -1 in the pseudosection [Residual I]. For MNB array, C effect, related to electrode B, corresponds
to median values calculated for each line with slope +1 in the pseudosection [Residual I]. For Schlumberger
array, both C effects at electrodes A and B are calculated. They correspond to lines with slope —1 and +1,
respectively, in [Residual I]. For Wenner-alpha array (AMNB), there is no P effect (MN dipole changes at
each pseudodepth) but only C effects at electrodes A, B, M and N. They are calculated respectively for each

line with slope —2/3 (A), +2/3 (B), -2 (M) and +2 (N).

“Find P & C again” can be used to refine [P & C effects] calculation as some interference between P

and C effects generally occur.
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Components smoothing

Once three components ([“1D” part], [P & C effects], [Residual Il]) are separated, the last two are
smoothed using the “Smoothing and Reconstruction” page, with which you perform steps lll and IV at the
same time.

Decomposiion  Smaothing and recanstruction | Saving |

C-effect | P-effect I Fiesidual |

- Method Window with = &

& Median

1 Hew 1D —
("Mean L

Decomposition  Smoothing and recanstruction | Saving |

C-effect F-effect | Residual |

- Method Window with = &

& Median

1 ey 1D f
 Mean o o H o000 000

C and P effects can be smoothed using a median or mean method. Choose the width of the
smoothing sliding window using the scroll bar “Window width = ...”

Decomposition  Smoothing and recanstruction |Savmg|

Ceeffect| P-efiect Resiclus |

Voo :
di=4; dv=4 |_ z

@ hedian & Rectangle =

Z Mew1D L) — r:

" hean " Cross

Residual can be smoothed using a median or a mean method also. The applied matrix for that is a
rectangle or a cross (for apparent resistivities with chequerwise layout for Wenner array measurements).
The width of the smoothing sliding matrix can vary in X and in Y directions by “dX =...” and “dY = ...” scroll
bars.

Press “Smooth” if the smoothing configuration is set right and new 4 plots will be displayed:

e reconstructed [Smoothed data] pseudosection

e [Smoothed P & C effects]

e [Smoothed residual]

e [Removed part] = [Residual Ill_a] + [Residual Ill_b].
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7|

5 o 2934
10 §— R
15 f r 2404
Z0 2154
25
= 1931
s 1730
e I 1551
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50 b 12495
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20 240
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m
=
N
™
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A new estimation of [“1D” part] from the reconstructed [Smoothed data] pseudosection may be
performed by clicking on “New 1D”. It allows you to refine [P & C effects] calculation. Actually, it provides a
feedback step in the flow chart shown above, allowing to recalculate [Residual I] = [Original data] — [“1D”
part] and then [P & C effects] from recalculated residuals.

Finally, [Smoothed data] pseudosection can be saved using the “Replace original data by smoothed”
button on the “Saving” page.

Decumpusmunl Smoothing and reconstruction Savmgl

‘ ‘2 Replace original data by smoothed |

After “replacing original data by smoothed” close the median procedure window. You will find that
[Smoothed data] pseudosection has been exported to the default display window.

Note! At this stage the [Smoothed data] pseudosection is only recorded in RAM and needed to be saved.
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Exporting to inversion programs

X2IPI allows to export ASCIl files supported by RES2DINV, SENSINV2D and IPI2WIN. These
interpretation softwares are subject to liabilities. Demo versions and user manuals may be downloaded
from the following sites:

e RES2DINV http://www.geotomosoft.com/
e SENSINV2D http://www.geotomographie.de/
e IPI2WIN http://geophys.geol.msu.ru/ipi2win.htm

Here, one may take reference to the user manual of these programs in order to have information
about the format of the files exported by X2IPI.
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HOW TO USE X2IPI WITH...

TERRAMETER LS (ABEM, Sweden)

Creating protocol files for 4x21 cable set

TERRAMETER LS is a 64-electrode instrument with two 32-pole connectors for electrode cables
(2x32). However the basic recommended set supplied with the equipment is the set of 4 cables with 21
electrodes each (4x21). Since the last and the first electrode take-outs shall overlap at the cable ends, the
equipment allows to measure with 81 electrodes for the system layout (4x21 — 3). It provides increasing of
the depth of ERT investigation up to 25%.

Protocol consists of two types of measurements. The first type — shallow measurements (small
electrode spacings). The second type — measurements for deeper parts of geoelectrical section (large
electrode spacings). For example, having cables with 5m spacing between electrode takeouts, LONG32 type
(41 electrode with 10m unit electrode spacing) and SHORT32 type (41 electrode with 5m unit electrode
spacing) can be used. These are two protocols with constant spacing between electrodes each.

X2IPI provides preparing ABEM protocols for 61-electrode measuring scheme. The following is
example for Schlumberger array. The first step is to create LONG protocol for long spacing.

1. [ create a new protocol file with 41 electrodes and 5-meter unit spacing (see /con Bar) and save

it to ELECTRE Il [.txt] format | "=,

[ New SEQ file = |[=11" 22 | configuration of array
Noel 41 |2 5« i“iﬂ 2 AMMN ABf2 (K_array/a) res/No N_reading | _
| 45 | 75 | 105 IEEEREEEES SR E NS EEEEEEEE S S REEREEE RSN N E S |
Typa of ama: 5 [ 1 [ = [ s * 3333 ]
o 4 BTN + s s vt bk et h e et b e r et e et T
Pole<ipole ) Dipole Dipcle pes a7 (571 ves Tl it
Hali#/enner Switcher - AbdM 32::5? j?g Eggggg Yes 15.28* B R h R R T h T R R R b b h E b E E b E b b E b bbb 4 d T
WernerAlpha Fast gradient «Zgﬁg g;g Sggg Yes 20 2333 o E b Attt ]
WernerBeta Switcher-Shart 71 5025 555 2 16 = ‘ Zﬁ-ggi FR R R hE R R E h o h b EEh h b b b bk bt ]
® Schiumberger «ggﬁg%g Eg:gg; " ‘gggg_ Y il
- r B T T T T T S S B
B5/25 775 [7351) - 4
Dipole lengths 71720/25 825 (836.7) 5 43.33- e il
MN=5; nLines=g 7525 875 (3425 ‘j‘ﬂEgEj ]
MMN=15; nLines=0 53331 B L L R 4
MN=25; nLines=5 ggﬁg e ”d;?n SBE7- i
MN=35 nLines=0 wes 107e (1433 sal PN 1
MM=45; nLines=0 T00/25 1125 (1671} BBE7- ki
MN=75; nLines=0 105/25 1176 (1718) ;3357 e 1
MIN-105:Lines=t Hsfes 175 (2029 77 ]
s 12 Al = e :
BEE7- 4
il 4
sh l oK I ‘ 2 Hal ‘ . ‘ ‘ . ‘ , ‘ , ‘
= v i 0 i 4n Bl i 00 1en  14n 1&0 1a0

2. <Save - SEQ - Make Long protocol>. It creates [.txt] protocol file with new numbers of electrodes
and 10 meter unit electrode spacing.
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Load [Save| Exchange Options Contours About D | I =t | hTLeIEE
0O = SEQ Elecre Ctr+S | i~ P sP Ry BDRBB Y X G |||
DATA »| % Elecrell o b [T] Abs. values M ¥ Alt
Borehole P& ERA-Multi — 1-1 i i
. o :
Remote electrode s Make Long protocol b Shift (m) | 1 _: ﬁ
Save options b Creareisetrotes="" Delete 1-7 30 0
Cpe 5 0 ' B
p Res2dmod (txt) Switcher lastlines O 1-g a0 0
Sortin 4 Worksheet _r 1-11 B0 0
SEQ <! i firstlines 0 1-13 Bl 0
R=A, Extract array chlumberger (AMNE) 1-15 70 a
ABf2 Merge SEQ » 2185 Overlapping 1 A MN B 117 a0 0
Reciprocal SEQ ¥ Quadripales 328 W 2-19 an i
Im [E2DP > 2-21 100 ]
x=(M+N)/2 2-23 110 D
Ps.z=AB/2 2-2h 120 1]

3. Shift X to get Om coordinate for the central (n=21) electrode (Shift(m) = -200). Save it to ELECTRE Il

T
L]

[.txt] format again.

| B T

Load Save Exchange Options Contours About

e~ HEZE "PFegEml c-BEAMse D
- new_amnb | Modified 768 0 [0 [1 L

[Metate
last lines

Operator  Arlene Area 0 Ling 0

SEQ - new_amnb Electrodes- 41 Distance B.m srstlines [ =
R=AB/2 Typeofarray -  Schlumberger (AMNB)

AB2 length (18 from 75t0 925 Overlapping 1 A MN B

Quadripoles 328

The second step is to create a SHORT protocol for the central part of profile.

1. [ create a new protocol file with 41 electrodes and 5 meter unit spacing and save it to new file in

T
ELECTRE Il [.txt] format ™|, There is no need in big number of spacings — 4 lines will be enough.
e T = [ -

Delete | Doubl
Noel 41 & 5 - %?f @2 AN ABfZ (K_arrayfa) Yes/Mo MN_reading eele ] Joghe ‘
@1 @ = . e | et ey rrigrrrpetryr Ty ey oy
Type of anay 5 | 15 [ 25 | = ;:
() Pole-dipole () Dipole-Dipole ¥ 85 75 (314 38 - 3t
) HaliWenner () Switcher - AMN %1?;; b E?SEZ)) : B :
(C)Wenner-Alpha () Fastgradient %20/5 225 (314 32 6l
(Wenner-Beta () Switcher-Short [30/5 325 (B6O) 1 ;’ B L T
71355 375 (980) F
© Sehlumberger 4065 425 (1131 [
[1455 475 (1414) 4 0}
Dipole lengths [ 50/ 525 (1728) o~k
MN=5; nlines=4 [1555 575 (2073) &2 —
M5 L Hlous wrs () R L L R S R TR R R
MH=25; nLines=0 e o 1t
MIM=35; nLines=0 [1756 775 (3770) ]‘g:
MN=45; nLines=0 [180/5 825 (4273)
MN=75; nLines=0 %85/58?-5 a807) 1; e ey
105, nLines= 905 825 (5372) L
hh=108; nLines=0 [955 975 (5963) 18-
nGuadropales=140 1005 103 (8657) 1 al
1105/ 108 (7957 a1l
) .
Show m m | 20 40 50 B0 fo0  ded - {4b 1e0 a0
2. Shift X to have Om coordinate for central (n=21) electrode (Shift(m) = -100). Save it to ELECTRE Il
r;l'fu
[.txt] format again.

L
3. = Add file with LONG protocol and save two files into one be <Save - Merge SEQ - Merge TXT>.
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-
Load Exchange Options Contours About Delete | Double
0O & SEQ PEF | 2 - SHE Ak e 757---,---‘---‘ ; : y : s rrrrerrrae
DATA » [ amnoL ixt 768 0 0 [t []Abs. values T L LR R h o an e e e iyt LLLLLE
Borehole 4 25¢ pammEEEE WYY e s ee s e ]
Shift (m) 0 30F
Remote electrode 75
Save options 4 ) Delete 45+
Opel Res2dmod(txt) Area 0 Line 0 lastlines 0 = 5%3:
SEQ Sorting * bdes- &1 Distarce 5, m ot = 575 EE NN EEEEEEEEEEEEEEEEEEEEEEER
Irstiines 0 ~ 75k EEEEEEEEEEEEEEEEEEEEEEEEEE
N EEEEEY chiumbergor (AMNE) 82.5- EEEEEEEEEEEEEENEEEEEEEEE
ABI2 Merge SEQ Merge SE lapping 1 A MN B o9
i es 328 a5
eI HEY C W {105+ CENERENEEEEEEEEERERER
3 a 113
| x=(M+N)/2 120
= Ps.Z=AB/2 1281 EEEEEEEEEEEEEEER
135+
1;;: EEEEEEEEEEER
158+
165+ EEEEEEER
1731
1800 1 It It | Il " I I Il It It
Merge several SEQ files into one large one -200 167 133 100 -BG7 333 a 333 BBE7 100 133 167

Now we have protocol file for 4x21 cable set. We need to open and optimize it for multichannel
receiver. The third step is optimization.

1. Make reciprocal Schlumberger array <Save - Reciprocal SEQ - Electrell (txt)> (see Save menu) and
open saved file.

Load | Save | Exchange Options Contours About
D& S O IR R
DATA * hergedR ixt 768 0 0 1 ["] Abs values
Barehole 4
Remote electrode Shift (m) E
Save options 4 Delete
Ope Res2dmod(txt) Area 0 Line O lastlnes 0 =
Sorti 4 - i =
SEQ orting des- 61 Distance 5.m frstines 0 |
R=A Extract array chlumberger (AMNE)
ABf2 Merge SEQ » D185 Overlapping 1 A MN B
Reciprocal SEQ oles 463 W
Elecrell (txt)
Im IE2DP X=(MAN)/2
Ps.2=AB/2

X=-65 Ps.Z=45 =27 nB=20 nM=18 nN=37 |
AB, N_5
| rrere Brrere S
750 g
TE- bva e b e s o TEPERRERRRA R L

SRR S AR A A s i PP
B R R R R AR Rk R Akt
e
Y
R AR R R AR et
T

R Rk T A I A A A e

L R R R L R XY

P I I R R

P Ty

e

Load [Save Exchange Options Contours About

Remote electrode
Save options
Res2dmod (txt)
Sorting

Extract array
Merge SEQ

Reciprocal SEQ
IE2DP

Quadripoles

0@ s rE@EE| ¢ -lE
DATA ¥ hergedR.txt 76
Borehole L4

Now we have optimized protocol file for 4x21 cable set. We need to convert it into [.xml] protocol file
for TERRAMETER LS. The fourth step is creating [.xml] file.

1. We need to open the protocol and save it to [.org] ABEM format.
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= m Configuration of array

. T S

Load Save Exchange Options Contours About

DE~cEaN MPoFEl ¢ -MEANther i

[ I

Delete | Double
u u u

SEQ- AMNB

mergedR txd - dirHoBaa nankay

G WworkdirHosan nankaimergedR bxt | 768 0 0 [ []Abs.values | [
e 225
Shift (m) 0 0k
375
Delete a5
Operator  Elecrell Area 0 L — = Ry
Long or short -
Electrodes- 61  Distance
R=AB/2 Typeofaray -  Schlumberger (AMNB) U (G - = =
AB2length (17)from 7510 185 Overlappif |~ Sher2 (] AR (J
Quadripole: () Long32 @ ax21 () 4x21RemoteC2 ()

["] Save UP & DWN

180
J]L_e00 150 b0 -tap -1on fon 0 fn 4 #0 0° 2n 4o 60 80 100 120 14 160 1a0

Name of spead file (cable set)

We do not need change number of channels in Long or short Dialog (it was important for SAS4000

ABEM unit). But we have to indicate a correct spread file in [.org] file.

e 4x21.adr — 4-electrodes array for 4x21 cable set
e 4x21RemoteC2.adr — pole-dipole array for 4x21 cable set
e 2x21.adr —4-electrodes array for 2x21 cable set
e 2x21RemoteC2.adr — pole-dipole array for 2x21 cable set

The correct spread file depends on cable set (2x21, 4x21, 4x16, 2x32 etc) and four or three electrodes

array.

Qain [lpaeka @opmat Bwa Cnpaeka
lumberger (AMNB)

11

9
15
13
11
19
17

YO W W T AN
T T W

L
LW W W~ ™~

We can also indicate correct spread file in [.org] file on the second line of [.org] file.

2. Use TERRAMETER LS TOOLBOX software to convert [.org] file to [.xml] file.

B ferameter 5 Tooox i
File | Tools | View Help

o (@ Spread and Protocol LS Convert ADR to XML Spread File...

e ”U?I Lrotps & Convert ORG to XML Protocol File... -
: [ - = =

~ b[ StrataGem

‘5 LS Instrumenits|

File 4x21.adr does not exist actually. It results that error messages will be issued, but it does not

mean that there is any error in the protocol file (see "6.2 Conversion of ORG to XML Protocol file" in
the TERRAMETER LS TOOLBOX manual).
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Terrameter LS Toolbox léJ

ERROR: The address file 4x21.ADR not found!

A
rTerrameter LS Toolbox u

ERRCOR: Failed to read Gl\workdir\Hoeaa nanka\4x21.ADR!
Cannot check that protocol matches address file!

Despite the errors, a new [.xml] protocol file with with correct spread name was created. Now it can
be used with TERRAMETER LS and it can be read by X2IPI software also.

<?xml version="1.0" encoding="UTF-8"?>
- <Protocol>
<Name> merged </Name>
<Description> A description of the protocol can be written here </Description>
<Arraycode> 7 </Arraycode>
<SpreadFile> 4x21.xml </SpreadFile>
- <Sequence>
- <Measure>
<Tx> 35 </Tx>
<Rx> 17 </Rx>
</Measure>
- <Measure>
<Tx> 57 </Tx>
<Rx> 1 11 </Rx>
<Rx> 3 9 </Rx>
</Measure=>
- <Measure>
<Tx> 7 9 </Tx>
<Rx> 1 15 </Rx>
<Rx> 3 13 </Rx>
<Rx> 5 11 </Rx>
</Measure=>

Note! There is no information about inner-electrode spacing in [.xml] or [.org] files.

Read TERRAMETER LS field data

TERRAMETER LS TOOLBOX software can export field data to [.txt] file which is supported by
X2IPI.
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File Tools View Help

4 (C:\Users\Bobayes\Downloads) Project16 Project summary
(= Project Groups No [Name |Date & Time
== 1| WENXXLR_1 01/07/15
4= StrataGem 2 |pdd64M3c_1 01/07/15
4.9 A) Project1s 3|Selftest 1 01/07/15 ¢

% 1) WENXXLR_1 4 [od64M3c 2 0107715 -
. - 5|pdd64M3c_3 01/07/15 *
% 2) pd464M3c_1 H{WEroos 2 Juivrits |

- 3) Selftest_1
% 4) pd464M3c_2
% 5) pd464M3c_3
» 6) Wi
LS Instruments Summary
Pseudosection

IP Decay Curves

Full Waveform
Electrode Contact Test
Table

Show on Map

Edit Electrode Coordinates
port...

Export Project: Project16 Task: WENXXLR_2

Data fiter options IP windows export options
[] All arrays (@ Export all
Nested array Sum IP windows 1 throughj 1 _
Rediprocal nested array Export individual time window [-1 &3 (©) Res2Dinv (.dat)
Dipole-Dipole: Export IP in msac (© Res3Dinv (.dat)
e e
Pole-ole SASLOG (/as)
Gamma
[C] Accept negative resistivity data Coordinate export options
Include IP data (@) Don't use topography
Pad BH-data with NULL (SASLOG) Use local coordinates
& Include settings and measurements sme i TS - -
l [ Export only visible columns (TXT)
{
M Fitered datapoints: 8 of 291 ‘
| s:ft;:e\’;u pﬁ?tn fitter datapoints individuall in table view Export

L

Use <Data from ABEM (txt)> format to read data from TERRAMETER LS TOOLBOX.

Syscal data (*.0% *.mod)

Syscal sequences (*.seq)

Sens2Dinv (*.ars;*imp;*.ui)

Res2dInv format (*.dat; *.inv)

ABEM data (AMP format) (*.amp)

ABEM protocol {(ORG) (*.org;*.up;*.dwn)
Data from Prosys (Iris Instruments) (*.txt)
SEQ from Electre I (Iris Instruments) (*.txt)
Data from Syscal-Pro (Prosys) (*.txt)

)atadndzaes iel-Anbou,
-~ Data from ABEM {bd) (% bet)
ProtocoT TronT Aoy Y xml)

SYSCAL-PRO (IRIS Instruments, France)

Creating sequence file for SYSCAL-PRO
1. [ create a new sequence file for correct number of electrodes (see /con Bar)and save it to

FF
ELECRE Il [.txt] format | ™=/,
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[ New SEQ file (

Noeld8 = B - Step AMMN AB/2 (K_anayfs) Yes/No N_reading Delete | Double
°e - @10z & [ 18
Typa of anay 5 | s I S 5
)Pole-dipols () DipolaDipole 2525 375 (157.0) ves n 1gj Y
Ororsmer  Oswerwab | |FRE B2 R VY o CIIIIlIIIiiiiiiiiiiiiiiiiioiiiiiiiiiii
)Wenner-Alpha () Fast gradient %:Egg 25 gggg 27 SE
Oamerdn O SiEieSi %gg@g g;g (g;;g) 23 r 33 et h r b bt e h e Et b bt e r e bttt
@ Schlumberger Zﬁn;ﬁ?z&Emag " e ettt ettt sttt ettt e e

[1B5/25 775 (7351 5ok
Dipale lengths 825 (83579 15 el R R E e E R R Rk e e R Rk ke
MN=E; nLines=8 876 (342.5) Sel
MN=15; nlings=0 925 (1058) il Ll
MN=25; nlines=8 18;255 (1178 ' L
MN=35: nLines=0 g 5l
hhN=45; nlines=0 |
MN=7E; nLines=0 85
MN=105: nLines=0 11025 1225 (1886) 9L

2 [1115/25 1275 (2023) 95l I

nQuadropoles=440 [1120j26 1325 (2187) - 100

[112R/7R 1376 (23RR 105k RO

126 25 376 G0 K25 75 875 100 1125 126 1375 150 1625 175 1875 200 2125 225

2. Optimize sequence for  SYSCAL-PRO. Make reciprocal Schlumberger array
<Save - Reciprocal SEQ - Electrell (txt)> (see Save menu) and open saved [.txt] file.

Read Electrell sequence in TXT fc onfiguration of arra
o[ Exchangem @ptions GontourssrAbionts | x=102.5Ps7=32.63 | =215 | nA=21n=22 ni=15 nN=28 Double
- = = = = T M AB N
0O & SEQ rEFEE| e - i -thse | . T ¥ T ¥ T ' T - ' T u T u A e
G DATA » Imnb_sh bt 768 0 0 [ [] Abs. values L TTTTTTTerrs e s e
Borehole ) I R IR
F T
Remote electrode Sh\ﬂ(m)ﬂ ggi e
Save options » Delete J ok B I S
rOpg Res2dmod(ix) Area 0 Line 0 Bstines 0 = (M 3 et b Bl E b h b b h bbb e b et
- ) - F
SEQ Sorting des- 48 Distance 5. m fistines 0 = 45: et r et a et et e ettt ettt e
R=A Extract array chiumberger (AMNE) - ol
A Merge SEQ , b1125 vertapping 1 e sl T
| Reciprocal SEQ Electre (seq)  [0185 440 W g%gg
'
(287 = x=(MeN)/2 L
Ps.Z=ABr2 5r
80 L L
85
90 L R
95+
1001 L
W osl
W o-
I 125 25 375 50 625 75 85 100 1125 125 1375 150 1625 175 1875 200 2125 226

Load iSave Exchange Options Contours About
0@ S rEFER 2 -lE
DATA * hergedR.txt 76

Borehole »

Remote electrode
Save options
Oper  Reszdmod(txt)
SEQ Sorting

R=A Extract array
ABIZ Merge SEQ
Reciprocal SEQ  * Quadripoles

I IE2DP ’

3. Now we want to prepare sequence file for SYSCAL-PRO so we need to add gapfiller (dummy)
quadripoles. We can use ELECTRE PRO (IRIS Instruments) software for that.
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E Electre Pro
File Help
Do &G | 0| # Creation | | Configuration | Wiew Graph | Wiew Sheet

. . Create with Imparted file < new_amnb_sh.tit >
Avtomatic creation ) L = - -

-

== B

|
Specal parameters @
Sequence name on Original sequence statistics Optimized sequence statistics
turay Huadripole : 440 Quadripale : 758
EL Avray: @ Injection : 440 Injection : 122
Channel used 1 Channel used : 9
Estimated acquisition time : 0:30:17 Estimated acquisition time : 0:02:23

Maximum number of chal

Grid of the depth levels

ulti-channel optimization

[

channel : = I:‘ Del polarization effect T

; illes : Standard compute lek k Create rall along se:
/| Aliows gapfiller quadipoles 23 P UASEIAENE EEfEME L1313

I:‘ Feverse quadripoles [ ABMN->MNAE ]

t axirnum investigation depth on % : 0o onY orZ: 0o Level:| O Quadiipole 440 Injection : 440 Channel used : | 1 E stimated acquisition time : 03017

G:hworkdirt\Hosaa nankatnew_amnb_sh.sqz (=]

Here we made optimized sequence file [.sqz], which should be uploaded to SYSCAL-PRO for field
measurements.

Also we can use OPTIPRO software (IRIS Instruments). We need uncheck sorting checkbox ( “Allow

sorting of the quadripoles before optimization”), because we have already sorted quadripoles. X2IPI uses
different algorithm of sorting quadripoles.

@ OptiPro - Finished ! _ ol x|

‘ 2 Open sequence file

Inputfile:  GiworkdinHoeas nankainew_amnb_sh ted
Outputfiles | GhworkdifHosas nankal\Pro-new_amnb_sh td
GhworkditHosas nankaiLinePro-new_amnb_sh txt

Allow optimal inserion of dummy quadripoles

#llow sorting of the quadripoles befare optimization

Setthe maximum number of channels to he used (2to 107 |10 -5

== | [

Original sequence statistics

Quad. number: 440

Injection:  Dipale Only heasure : Dipole Only

Optirmized sequence statistics
Quad. number: 758 MNumber of injection: 121
MNurber of channels finally used : 9

Optimization gain: 3.6

OPTI-PRO creates [.txt] file with long file name. We recommend to rename it short because SYSCAL-
PRO supports only 10 characters in the file name.

Finally we have two sequence file: original [.txt] file and optimized [.txt] or [.sqz] file. However, we
can use original file for SYSCAL-PRO data processing.

Note! There are many other options to prepare sequence file (see Modifying [.seq] file).

Read field data from SYSCAL-PRO

PROSYS Il software can export field data to [.txt] format, which can be read by X2IPI.
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File Communication Processing View Tools Help
LU Open.. F2 | B
£ Open last file.. F3 2| E Spad| B Spat| B Rha | E Dev |
= Save as.. Fq 10 0.00 15.00 g5.29
u} (alnlnl b ~Muly] A 48
o EEETETEE]  Fledmager. 5
Import file... 03
Geosoft...
Import Electre file... 43
Add. Res2dinv / Res3dinv... 21
Split in files... IaAD.. -
LADIP.. o
Batch p——— -
Display options... Resix IP... 4
¥ Quit Winsgv... 18:
14 20,00 2 5readsheet... (2]
[15 2000 - sounding... o5
18 20.00 5 Spreadshee‘c separator P 49
=17 25.00 a0 20
13 2500 30, Track (pcx3).. 72
19 25.00 0 Track (gpx).. 37
20 25.00 30.00 ROTO0 oo 1474

01
01
01
03
01
03
03
03
03
01
01
01
01
01
03
0z
01
01
01
01
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We have to remove gapfiller measurements before data processing. If optimization was made
optimization in ELECTRE PRO, then we can reject gapfillers by PROSYS Il before export spreadsheet.

?—n Prosys Il -

File Communication |Erocessing View Tools Help
|0 @ 86 | & | 3 Keep selected data

# == Ignore selected data

=1 500 Delete ignored data

; 1333 Select channel...

1 10,00 Select level...

=5 1500 Select Y location...

& 15.00 Automatic filtering

; 1: EE Filtering 4
g 1500 Absolute Rho value

10 000 Re!ect overload data

1 20,00 Reject node...

mlz | 2000

13 AN | Reject gapfiller

[ 14 2000 -

15 0,00 Change El. array...

16 20,00 Transform spacing XYZ

17 2500 Modify spacing...

18 2500 Lat/Long to Distance...

‘23 00 Adjust GPS position...

- - Insert topography...

22 2500 Compute Cole-Cole parameters...
23 2500 3 TSI AT I5ET
[ Y] a8 NN an nn Annn Annn a0 ao

{sml
s:!s:s:s:s:ns:s:s:s:s:s:|g|

=N N

If sequence optimization was made in OPTIPRO, then we can reject gapfillers in X2IPI. There are two
options to read data from PROSYS II. <Data from Syscal-Pro (Prosys)> option allows to reject gapfillers from

[.txt] data file. We read the data file first and the original sequence file.

Syscal data (*.0% *.mod)

Syscal sequences (*.seq)
Sens2Dinv (*.ars;*imp;®.ui)
Res2dInv format (*.dat; *.inv)
ABEM data (AMP format) (*. amp)

ST
Data from ABEM (Dct) {* t)ct)
Protocol from ABEM (XML) (*xml)
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RES2DINV data format (Geotomo software, Malaysia)
RES2DINV format is the basic for ERT data.

Remove bad points from data file
There are many options to remove bad point from data file.

1. Trimming bad measurements signal level, quality factor, apparent resistivity or chargeability
range (see Trimming bad measurements).

2. Remove data of bad electrodes X or (X! (see Electrodes page).

3. Remove bad points of pseudosection in Display window (see Display window), on Profiling
page (see Profiling page) or Soundings page (see Soundings page).

4. Remove spacing lines on Spacing page (see Spacing page).

All removed points can be restored.

Correct X-coordinate

X-coordinate can be corrected by following ways:
e Change inter-electrode spacing on Electrode page (see Electrodes page).
sP

0o [ ] Abs. values

e Shift profile by X-coordinates last limes 1 LS
e Mirror profile by Exchange menu (see Exchange menu).

Merge different array and different cable setup to one data set

To merge different data sets to one file just open all sets and save them to RES2DINV format 'ﬁeﬂ#,
X2IPI can show data for different arrays on different pseudosections. This is the example of one data set
with three arrays: dipole-dipole, forward and reverse pole-dipole.

= —
\ Read Res2Dinv f Pseudo-sections H— E
[
Load Save Exchange Op‘t\ons Contours About AO,m _TCeBOOpazpes KaXYIErocH ConpoTHENEHUA (ABMN p= [ m]
o = - = | == 251
D&~ EEX T Ik C-EEVEEY g;gg"‘u'% “*"_ o
5-workdir\Alexandrovka. 161190616'all_topo.dat Abs_values 1313 r 145
: = r 110
: 16.7 = L
GiiworkdinAlexandrovka 181 9061 Bipd2 txt Shift () O o [ ggi
23.3 e
Delete 26.7 ‘ i i . R
lastlines 0 - 20 40 60 80 100
- 5
- _ X . AOD, MNceBaopaspes KaxyLLEerocs conpoTHeneHua (MNB = [C)m]
SEQ- ABMN E\eotrgdes . 108 Distance 1.m firstines 0 * 7'45 w-,,_L.L’M—F—,ﬁ,_LL 3a1
R=00"2 Typeofaray -  dipole-dipole (ABMMN) i ' [ 101
QoY length (441 from 110 61 & Overlapping 6 AgB  MgN | 145
e 22.5 z F 110
Data points -b73b Quadripoles 1613 :\ y 30 L
.- 5 ' 37.5 b 822
all_topo.dat - G WAlexal X=(B+M)/2 45 p E— ji—é
all Topo dat G\workdlr\AIexandrovka 16\190616\. Ps.Z=00'2 ="
all_topo dat - G workdifalexandrovka 161180618} 20 20 & 80 100 B
AQ,m __TceBaopaspes KaKyWerocs conpoTnenedus (AMN [CY m] ;
10 )'.; = " h 200
Section mode 20 E 140
(@) App_ resistivity Yioltage Accuracy Synth. resist Charg. misfit 30 r ;SD
s B 40 L
Chargeahility Current Fesist. misfit Synth. charg <0 \ [ - 50
20 40 60 80 100
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The simplest way to include topography data is to prepare table X- and Altitude- coordinates table in

a spreadsheet application (e.g. MICROSOFT EXCEL) and copy it to clipboard.

A B

1 0 1172
2 40 1172
3 100 1170
4 145 1172
5 205 1175
6 300 1182.5
7 505 1198.7
8 600 1204
8

Use one of these buttons to paste topography data (X and Alt) from th
each electrode elevation by linear or square interpolation.

e clipboard and to find

Table T 020 O e [rabee - = o« " =]
Data || Elochodes,| Spacings | Soundings | Prefiing |  carrectian Dats. || Elochodes:| Spacings | Soundings | Profiling | X comection

o @ W KW ]| - F ok axxv |70 ~ [ xx1

N ® A <1 o0 N 3 At -

1 -0 1172 E 1 -0 171833 (2]

2 [ 1172 1200 z 0 ne 1200

3 5 1172 3 5 1172058

4 0 1172 1185 4 10 1721 1135

5 15 1172 5 1 172125

B m 1172 1190 6 20 1172133 110

7 x5 1172 1185 7 2 1172125 s

B an 1172 & 30 172

3 35 1172 1180 9 35 1172.058 1180

n an 1172 n 4 1w

11 45 1171833 175 11 45 171777 "

2 &0 1171 7 1z 50 1171565

= 55 11715 170 i 55 1171363 17

a o T B 0 10 200 300 400 500 600 14 o el 0 100 200 300 400 500 60O

Analysis of inversion result ([.inv] files)

The inversion results can be improved usually, if one removes data points with la

rge misfit. There is an

option in RES2DINV to remove such point — <Menu — Edit data — RMS error statistics>.

# | RESZDINV : Display Sections Window - G\workdir\Alexandrovka. 1707101 7\seminar)
File Display sections Change display settings | Edit data | Print  Exit

RMS error statistics
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X2IPI can plot misfit pseudosection to analyze inversion results and remove data points with large misfit.

00/ length (38) from 540 172 5 Overlapping & Ao WM N O U O W 1 e Urelappiy o AgH  Mg.N
Data points - 1845 Quadripoles 921 N / | Data points - 1845 Quadripoles 821 \\L/
SH_DD.INY - G fworkdinAlexandrovka 1 7407101 TiseminarDATAL X=(B+)2 8 [SH_DDUNY-GiworkdinAlexandrovka 1707101 TiseminanDATAL x=(B+M)2
SH_DD INV - G tworkdinAlexandrovka 1 7W07101 Tiserninar DATAL Ps.2=00%2 g [SH_DDINV - GiworkdinAlexandrovka 1 A07101 Tiseminan DATAL Ps.Z=0072
10
1
M| 12 | section mode
App. resistivity Voltage ACTuracy () Synth, resist Charg. migfit 13 ‘7 | App. resistivity Violtage A _ Synth. resist. Charg. misfit
Curtent *) Resist. misfit Synth. charg 1 Chargeability Current @ Peesist, misfit ) Synth, charg
L
Data anH qua!n’poles configuration E
Double Double
App. resistivity| Resist. misfit
AN ! ! U UM A f T f 1 ++‘.+I+o i i i i i i i Freerl i i i i
75+ tEES 657.9 75 TEtE i 1133t
s A . el S 25
25 1P - i TiET 20
3 4329 2251 +2{ b3 ¥
30k : 4 e 5557 < i T 175
3751 351.1 L 3 + s
ol IITE 2ans ‘ 3745: i
525- EETO ) i 12.5
60 187.4 i 10
751 RO o i i 6751 L
1233 75 5
o825 R R s R e ey
a0 100 oB2s- wabr o ” pabes 25
Gorel 8111 g 2.5
Cios +eeerer s UEERERRRERRR + ++ e 65.79 s . . -5
1125 5337 105+
Teor F Y U TONTNNN | [ RERE"F % g
127.5- bl lan By T T FYVNNANN
ghlg 1275+
1425 135
1501 1425+ F
1675 150 FTUS
Teal 1575
1725 Jes
25 E) 75 100 125 150 175 200 225 250 300 305 1728
——— 25 B0 75100 125 150 176200 275 250 75 300 325
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