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1. General information about X2/PI

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

1.1.1. Copyright

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

1.1. System requirements

X2IPI may be run on any IBM PC compatible computer with Windows XP - Windows 10
operating system.

2. Overview of the X2IPI tool box

x2ipi is toolbox to process the data of 2D Electrical resistivity tomography. This software helps you
¢ configure ERT unit protocols (sequences) for optimal measurements procedures,
¢ 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:
¢ [IRIS Instruments (France): Syscal-Pro, Syscal-R2
e ABEM (Sweden): Terrameter LS, SAS4000/SAS1000

x2ipi supports Res2dinv and ZondRes2d data formats. It is possible to export tomography
data and inversion result to ipi2win software for 1D VES curves interpretation.

21. Input files formats
x2ipi software works with different input file types. Three main  5yscal data (*.0% *.mod)
types are Syscal sequences (*.seq) 1

e protocol (sequence). It describes the order in which 5ens2Dinv (*.ars;™.imp;".ui)
measurements are performed,; . |

o field data (output file from the ERT instrument). The iggm data (AMP format) (*.amp) I

. . protocel (ORG) (F.org: ™ up ™. dwn)

data are usually binary and has closed proprietary i fom Prosys (Ifis Inctruments} (*.bd)
format. It has to be pre-converted to .txt format; SEQ) from Electre I (Iris Instruments) (*.txt)

e input file for the inversion software (Res2dinv). Datafrom Syscal-Pro (Prosys) (*.bd)
Roughly speaking, it is the result of field data Datain Geosoft IPDATA format (*.dat)
processing; Data from ABEM (bd) (*.bdt)

e input file that contain IP data. This type is designed .Fretocel from ABEM (XML) (*xml)

specifically for the IP decay curve processing.

2.1.1. Protocols (sequences)

The primary type of a ERT protocol 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. The .txt file consists of the two parts. Coordinates of
all the electrodes are described in the first part (electrode number, X-, Y-, Z-coordinate). It should

-3-



X2IP| — User Manual 2017

be noted that x2ipi reads only the electrode number and its X-coordinate. The second part
describes electrode numbers for each measurement (number of the present quadripole, A-, B-, M-,
N-electrode numbers). For a remote electrode null ("0") must be specified in a corresponding
column. This format is compatible with some instruments: Syscal-Pro, Omega-48, SibER-64.

When you export a .txt protocol from the Electre

PRO the third part is added to the result file. It |# X ¥ Z
contains information about the changes of the initial % E' gg g g
file that happed before the export. This part is not |z 2.00 0 O
supported by x2ipi yet. 4 3.00 00O
PP y Py 5 4.00 0 0
.. 3] 5.00 0 0
x2ipi supports the old Electre .seq format also |- 6.00 0 O
("SEQ (Syscal sequences)"). 8 7.00 00
9 §.00 00O
x2ipi can work with ABEM (Sweden) protocols ﬂ Efgﬂﬂﬂﬂﬂ
for Terrameter LS instrument ("Protocol from |13z 11.00 0 0
ABEM (XML)"). Such protocols have XML format. |13 12.00 0 0
To convert a newly created protocol into actual ﬁ ﬁ'gg g g
ABEM format you first has to save it into .org file |15 15.00 0 O
("ABEM protocol (ORG)"). The .org file extension |17 16.00 0 O
was used in earlier versions of software for the |18 7.00 00
. 19 18.00 O O
ABEM instrusments. Terrameter LS |55 15.00 0 0O
Toolbox software (supplied with the equipment) |21 20.00 0 O
can convert .org file into .xml. Here, in the .org file, |22 21.00 0 0
you just need to specify the correct file (spread) that %i %% gg g g
describes the ERT cable. Earlier, this spread-file |# o B M N
had an .adr extension and now it has .xml too 1 1 2 12 11
2 2 3 13 12
3 3 4 14 13
. 4 4 5 15 14
2.1.2. Field data 5 5 6 16 15
L . . 3] 6 7 17 16
The basic field data format is text file from Prosys |7 7 B 18 7
I (IRIS Instruments, ®paHums): Menu - File - Export g g iﬂ %g %g
and save - Spreadsheet... 10 10 11 71 20
All data are saved in different columns. The order of |11 11 12 22 21
these columns is arbitrary and some columns may ﬁ ﬁ ﬁ %i %%

be missing. The type of column is defined by name
in the first line.
e # - Data point number (corresponding to the memory zone of the resistivity-meter)
e Spa.1 .. Spa.4 - spacing parameters (corresponding to the electrode array A-B-M-N in
meter) (value 99999.99 for 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))
e 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:
e Data from Prosys (Iris Instruments)
e Data from Syscal-Pro (Prosys)
The second way allows to remove non-labeled linking measurements.

The field data from Terrameter LS is read by file type Data from ABEM (.txt).
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2.1.3. Input file for the inversion software (Res2dinv)

The main goal of x2ipi is field data processing and the preparation of data file for the 2D inversion
software. That is why the result output file has Res2dinv format. There are two different formats
for the Res2dinv: standard format for the basic arrays (e.g. Schlumberger, pole-dipole etc.) and
general format that 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. However, it is inconvenient to use this format when plotting the
pseudosection of apparent resistivity (moreover, it is impossible to do in Res2dinv). x2ipi solves

this problem. It analyzes and divides the file into parts by type of the electrode array. Then the
program plots apparent resistivity pseudosection for every individual part (array type).

The most of 2D ERT inversion software supports Res2dinv format. x2ipi program can also work
with data from inversion results file (*.inv) of Res2dinv.

2.1.4. Induced polarization decay curve data

Standart way to keep IP decay curves is the format of company Geosoft. Save-Data-GEOSOFT.
Also there is the modification of Res2dinv data format proposed by Torleif Dahlin. The option
Menu-Save-Save options-Remove IP decay allows to remove the IP decay curves from data

2.2. Main menu

2.2.1. File menu

Load | Save Exchange Optic

[1 Mew protocol Cirl+N F
@ Open Ctl+0 P
|
MELID 4
IE7+ Append Ctrl+ A
Synthetic curves

Extract duplication

KL Bt Alt+X

New protocol (Ctrl+N) : Create a new sequence file.

Open (Ctri+0O) : Open input files.

MRUD : The list of Most Recently Used Directories, open file in another catalog.

Append (Ctrl+A) : Append a protocol, a data file or a [*.dat] RES2DINV file to already

opened files of the same type.

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
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2.2.2. Save menu - SEQ

Save | Exchange Options Contours  About

SEQ 8] Elecre Ctr+5 |
DATA b a Elecrel |
Borehole | B Lund protocol (ABEM) |

Remote electrode we Make Long protocol

Save options r Clear electrodes

Res2dmod (i) Switcher

Sorting r Worksheet

Extract array Cluadripales 953

Merge SEQ il zima 172202,
Reciprocal SEQ) r

IE2DP r

Electre : Save binary protocol file for old Electre program (IRIS Instruments)

Electre II: Save text protocol file for Electre Il and Electre Pro programs (IRIS Instruments)
Lund protocol (ABEM) : Save Lund protocol file org (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 Long protocol : Make protocol with ODD electrode number only - LONG32 type for
ABEM 4x21 spreads system.

Clear electrodes : Remove unused electrodes from protocol.

Switcher : prepare protocol for COMx64 switcher box (Nord-West).

Worksheet : Text protocol file with additional columns.

68 335.00 0 O

69 340.00 0 0O

70 345.00 0 0

71 350.00 0 0

72 355.00 0 0

# na ne nm nN X AB/2 MN K

1 1 16 70 55 172.5 135 75 10145
2 1 16 515} 51 162.5 125 75 7941

3 1 16 62 47 152.5 115 75 6073

4 1 16 58 43 142.5 105 75 4513

5 1 16 54 39 132.5 95 75 3234

G 1 16 50 35 122.5 85 75 2210

7 2 17 71 56 177.5 135 75 10145
& 2 17 a7 52 167.5 125 75 7941

9 2 17 63 48 157.5 115 75 6073

10 2 17 59 44 147.5 105 75 4513

11 2 17 55 40 137.5 95 75 3234

12 2 17 51 36 127.5 85 75 2210

13 3 18 72 57 182.5 135 75 10145

2.2.3. Save menu - DAT

] r -

Load | Save | Exchange Options Contours About

DE s rfpee e | 2 V[
DATA G Res2dinv Ctrl+R
Borehole L4 nEEE Res2dInv (general) Ctrl+G

-

IE* Senslnvdd
, 2 GEOSOFT

Remote electrode

Save options

SEQ Res2dmod(td) Pl ipi2win Ctrl+I
R=0L Sorting » fErse pole-dipaleTMNE]
OE le &5?.5 Creeflapping 17
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Res2dinv (Ctrl+R) : Export input file for RES2DINV interpretation software with specified
electrode configuration format (Schlumberger, pole-pole, pole-dipole...)

Res2dinv general (Ctrl+G) : Export input file for RES2DINV interpretation 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.

Sensinv2D : Export input files for SENSINV2D interpretation software

GEOSOFT : Save data in GEOSOFT format, mainly for IP data.

ipi2win (Ctrl+l) : Export input file for 1D interpretation in IPI2WIN software.

2.2.4. Save menu

Save | Exchange Options Contours About

SEQ rPRmEiee|
DATA ¥ DZ\pds.txt

|
Borehole k

Rernote electrode |

Save options Save resistance
Res2dmod(td) v RemovelP decay
Sorting » Make pole-dipole
Extract array ints 0 Cluadripoles
Merge SEQ bolzroa,

Reciprocal SEQ) » E

IE2DP r

Borehole : Work with boreholes ERT measurements.

Remote electrode : Input remote electrode position for pole-dipole array and apparent
resistivity correction for remote electrode position.

Save option — Save resistance : save resistance instead apparent resistivity.

Save option — Remove IP data : remove IP data from data set.

Save option — Remove IP decay : remove IP decay for 2D inversion in Res2din software.
Res2dmod(txt) : TXT format of res2dMod software for work with non-standard array. It
allows to calculate 2D sensitivity pseudo-section for arbitrary array.

Sorting : Change the order of measurement in protocol.

Extract array : Save data or protocol for selected array only.

Merge SEQ : Merge protocols files in one protocol file.

Reciprocal SEQ : Save protocol file for reciprocal array.

IE2DP : Convert protocol file into RES2DINV format. Coefficient of array (K) is saved as
apparent resistivity.



2.2.5. Exchange menu

Exchange | Options Contours  About

AandB ﬂ
Mand N |

I
Mirror profile

AmnZmnB |

D
AMM->MNE |

Remove
Folded cables 2(96)

Remove doubled points

Save doubled -

|2 -[JHA
0 1

763 |0
Shi
De
Line 0 las
Remove odd A f

Remove even A
Remowve odd MM

Remove even MN

A and B : Exchange A and B electrodes in protocol files.

M and N : Exchange M and N electrodes in protocol files.
Mirror Profile : Reverse the coordinates of electrodes in protocol or data files. For example,
if 1 electrode coordinate is 0, 2™ is 1 and last is N, the modified file will have 1% electrode

coordinate at N, 2" at N-1 and last at 0.

X2IP| — User Manual 2017

Amn2mnB : Transform AMN [*.seq] file (forward pole-dipole) to MNB [*.seq] file (reverse

pole-dipole)

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

pole-dipole) using electrodes numbers only.
Remove :

measurements or for work with nonpolarizing electrodes.
Folded cables : Transform protocol for work with folded cables to decrease inter-electrode

spacing twice ( see picture below).

1 2 3

remove some electrodes for pole-dipole array protocol to decrease time of

o—4

IR

o—4

I

10 9 8

7

Remove doubled points : remove repeated measurements from two datasets.
Save doubled : extract control readings from two datasets.
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2.2.6. Options menu

Options | Contours  About

Interpolation k H @ vDF:i "

Round off {68 o o [ Abs.
v | Model refinement Shitt rri)

Topography key ¥ Delete

IP caption v [Line 0 lastlines

Pole-dipole 3 B first lines

Asymmetrical as .. @ Gradient |

Array animation HC TR

Force PD

Save animation

Force Dipole-dipole
GEOSOFT LIME

@ Schl-=A_MMNE

[ 3
A= Schl->AMN_B

Interpolation : maximal number of missed points in pseudo-section to interpolate contours.
Differently there is blank space on pseudosection.

Round off : round off electrode position to decrease number of spacing.

Model refinement : There are two possible ways to reduce the width of the model cells.
The first method is implemented in the Res2dinv itself by using the "Use model refinement"
option on the "Inversion" menu. The second method is to modify the data file directly using
a text editor. The unit electrode spacing, given in the second line of data file, will be twice
less inter-electrode spacing.

Topography key : the key of topography for res2dinv software. In the case where the
actual horizontal and vertical coordinates of topography data points along the survey line
are given, enter 1. In most surveys the distances of the points are measured along the
ground surface with a tape or using a cable with takeouts at regular intervals. It is not true
horizontal distances. In this case, enter a value of 2 for the topography data flag.

IP caption : IP data caption for RES2dinv data file.

Pole-dipole : Reference point for pole-dipole array data. Reload dataset to see changes.
Asymmetrical as ... : The variants of asymmetrical (gradient) array data presentation.
Reload dataset to see changes.

Array animation : animation of order measurements in protocol file.

Save animation : save a BMP file for each measurements in x2ipi catalog (hundreds of
files!!!).

Geosotft line : line number for data file in Geosoft format.

Styles : Change the theme of programs windows.

2.2.7. Contour menu

Contours

11 colors

Increase (41 colors)
Decrease (11 colors)
Fale

This menu allows to modify the color scale of the Display window.

11 colors : Display using 11 value levels.

Increase(<NUM colors>) Display using <NUM> value levels (KNUM> is larger than the
currently used number of levels).

Decrease (<NUM> colors) Display using <NUM> value levels (<NUM> is less than the
currently used number of levels).

-O-
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Pale : Display using less saturated hues.

More option for color scale in Option of pseudo-section window.

2.2.8. Tool Bar

The following icons are available in the icons bar :

[ : Create a new protocol file.
= . Open input file.

+
== : Append a [*.seq] file, a SYSCAL® data file or [*.dat], [*.inv] RES2DINV file to already
opened files of the same type
: Save binary protocol file for old Electre program (IRIS Insruments)

el

: Save text protocol file for Electre Il and Electre Pro programs (IRIS Insruments)

L : Save Lund protocol file org (ABEM). Terrameter LS Toolbox software (supplied with
the equipment) can convert .org file into modern .xml format.

#1 - Export input file for 1D interpretation in IPI2WIN data format.

ﬁ: Export input file for RES2DINV interpretation software with specified electrode
configuration format (Schlumberger, pole-pole, pole-dipole...)

W Export input file for RES2DINV interpretation software with general electrode
configuration format.

i 1 Export input files for SENSINV2D interpretation software
: Save data in GEOSOFT format, mainly for IP data.

: Redraw pseudosection in Dispay window.

(W

N : Contours map in Display window ON/OFF
: Display window ON/OFF

E : Table window ON/OFF

= : Multi section window ON/OFF.

H

: Open advanced Display window (only available for data files)
: Open advanced Display window for dataset with topography.
fe- : Open Median smoothing window (only available for RES2DINV [*.dat] or [*.inv] files)
i : Show apparent resistivity or IP data in Display window.
: Show selfpotential window.

AL - Exit x21P1

2.3. Main window

The program has some windows. The first three (Main, Display, Table) are default windows.

-10-
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Read Res2Dinv format — --l = | S
Load 5ave Exchange Options Contours  About
0@ - | # Gp o g PR EEYEEr
GiworkdinAlex_zima. 12202001 dat Abs. values
DA22024007 txt Shift (m) m
Delete
lastlines 0 =
SEQ - ABMN Electrodes - 71 Distance 1.m firstlines 0 y
R=00%2 Typeofaray - dipole-dipole (ABMM) =
00Y length (19) from 110 27 Owerlapping 4 AgB Mg:N
Diata points - 875 Cuadripoles 875 “'{'\ 7_'
DO dat difAlex_zima 4
x=(B+M)/2
Ps.Z=00%2
Section mode
@) Ao, resistivity Yoltage Aocuracy Sunth. rezizt. Charg. misfit
Charge ability Current Resist. misfit Senth. charg.
2.3.1. Status

This part of the main window is general information about the opened files.

& x2ipi, verd.0a _I— _ID il
File Conwverter Exchange Contours About
j = Fmm B g i
| new_amn | Madified [768 FF 1 [~ Abs. values
Operator IHenri Area ID Line ID
i ID
AN Tm o R
LI Delete
SEQ - new_amn Electrodes - 64 Distance 1. m lastlines ID ZI
R=40 Twpe of array - forward pole-dipale (ARMN) first lines ID ﬂ
AD length (20 from 1.5t0 205 Owerlapping 4 Fil 1
iles -
“ES locations (317 from 2510 62.5 withinterval 2
Cuadripoles  B1Z2
NE_AFTIN
The first line shows the name of the last opened file

In this first line, you may check a “Abs values” button (only useful for binary SYSCAL® files)

Next are shown the name of the operator, the reference number of the area, the reference
number of the line and some commentaries. All those indications may be edited and changed, but

they were used only in old binary data form
Res2dinv data files.

at of Syscal. The first line of comments is used in

Next are shown indications concerning the configuration of electrodes: the name of the
[*.seq] file used, the number of electrodes, the unit inter-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 number of vertical sounding locations, the interval
between VES and the total number of quadrupoles. None of these indications may be changed.

3 buttons are placed in a dialog box at the righ

of the pseudo section.

the pseudo section.

t part of the status windows

A “shift (m)” button which allows to shift by a constant X coordinate of all electrodes
A “Delete last lines” button which allows to remove a chosen number of lines at the bottom

A “Delete first lines” button which allows to remove a chosen number of lines at the top of

-11-
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Finally at the right bottom corner, a small plot indicates the default convention of reference point,
chosen for the drawnlg of gpparent rgg@tl\iltyup§gyrgdcl)us\eqt!on
OE length (44) frn:um 1ta 515

Data points - 3340
préed.dat - Ghworkditdlex_zima 172202
rEEd dat - G"-,Wl:urkdn"-.ﬁ.lex 2|ma1?"-,22|]2"-,

Crverlapping &
Cluadripoles 1207

MgN B

" List of selected flles and arrays

The list of selected files and arrays allows choose a data, which is visible in Display window.

2.3.2. Type of data in Display window

There are two common parameters that characterize obtained ERT data: apparent resistivity and
chargeability. The most common way to visualize such data is plotting pseudosections, i.e. map
of the parameter in (Distance-Spacing) axes.

There are other parameters that characterize the field data also, such as Voltage, Current or
Accuracy. The presentation of these parameters is less common. However, their use allows to
analyze the ERT field data also. The user of x2ipi could view and analyze field data using

specified parameter
VOB

Charg. rizfit

Section rmode
@) App. resiztivity
Chargeability

Synth. resist,
Synth. charg.

! Accuracy
Resigt. mizfit

1 Waoltage
! Current

It is also possible to open .inv files (i.e. output files from Res2dinv software) in x2ipi. This option
allows user to analyze the pseudosection of difference between the field data (inversion input) and
the direct problem solution of the final model (inversion output).

24. Display window

The default display windows gives a plot of data contained in the opened files. Electrode positions
are shown by the triangles at the top of the pseudosection

The conventional positions of each measurement is shown by a cross. Bold cross means that two
readings have the same position on pseudo-section. By example, two readins of Dipole-Dipole
array have the same OO’ spacing, but different MN lengths.

Configuration of array

=

X=92.5Ps.Z=45

MN=256

nA=3nB=13nM=31nN=26

Delete || Double

15

1245
120
1275
135

7.ar-

A AR RS
B i s o T o o e s
B e o o L e it T B e e A
B R R R A S S s s
B b T e b X
B L e o T R e R L
B Y R
B O e o R et o o kb S S
B 1 e R LR R e R R R R s
B e R e L R o Ry
B R N N N N s
B i o b o e o

B o o e A
B N Y L
L e R R s
B LS b n
+H+t bt

+H+

1]

20 40 B0 80 100 120 140 160 180 200 220 240 260 230 300 320 340

After selecting one measurements by clicking on the 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
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the default display window.The position of A, B, M and N electrodes are also highlighted by
squares (blue color for M and N; aqua color for A and B). The selected point may be removed from
data file by clicking on the “delete” button in the status bar of the default display window or by
double click.

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

ectrodesi | Spacings | Soundings

i.lx'x'i;»— 10 -] X x

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

The “double” button is used when two protocol files are opened. The “double” button in the
status bar of the default display window removes the repeated measurements from the last
protocol file.

The same possibilities are available to edit data files. But for such files the apparent
resistivity pseudo section is also displayed.

Data and guadripoles configuration |.E3
X=22.5PsZ=8 | N=268 — 208.1 (g=0) [Delete| D
x A B 1] N . resistivity
FYEETRYY TEFPF XEFTETEEIY TRTYE HJ_LLLMLM_LP_Luq_LLLLy_LLrJq_t_LqMLL;
Rk gt o ot bt g g okttt e bbb Foboht 4y 1000
2k e i - ok okt + b =
B + + - -+ ;e
Els R L L e B 735.6
+ E b e
G- . St T W i PR ;
B o i 541.2
8- B 1 e e L S S e e S e A SR -
e T B e e e A o s J98.1
10+ B R o i o Tl i S e S e S SRR S S S S C
i R ) S
o~ B T T e R S 292.9
14 1
b B et S S e S e S S S S S e 215.4
16 ‘
B e
18- - 158.5
o T e —
PSR . 1166
22t -
e 85.77
) | =
S+
e — i ‘ B Lo
0 5 10 15 20 25 30 35 40 45 50 55 G0 65 70

It is possible to remove pseudo section from Display window by “Map ON/OFF” button on the
tools bar of the main window. Also you can remove data points from Display window.

ons Contours About

[ECEEET LY
& Map On/Off

Section On/Off

= Table On/Off

/ Data points On/Off

Attention!!! The color scale in Display window is always selected automatically. You can
increase the range by Menu-Contours-Increase/Decrease (2.2.7).

Spacing (Pseudo Z) and X coordinate of each measurements depend on array and they are
shown by picture at the right bottom corner of Main window (2.3.1).

A MN B AgB MyN A MN B A MN B
._T. ;—p—.
\J/ W
X=(B+M)/2 ' X=(M+N)/2 -
X=(M*N)/2 (B+M) Fe 7RG (M+N) x=(M+N)/2

Ps.z=Ag/2  Ps.Z=0072 PS.Z=AO . Ps7=ABI2

You can change the reference point (X coordinate) for asymmetrical array.

Pole-dipole can be presented using MN center, center of array or position of current electrode
depending on Menu-Options-Pole-dipole (2.2.6). All these three variants are shown below.
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ABJ2m Apparent resistivity peedosection (AMM] E[Q m]? 2B/, m
562
5 ) = 54 5
383
10, I 10,
15 25 15
178
20 147 20
21
251 10 251
25 2
L B81 L E81
562 562
= 6t = 6t
8|3 8|3
1) E 10 6
= 261 = 67
45 —Ei a5 . 215
[ 178 — 178
504 | 504 -
125 25 375 50 625 Kl 875 100 n3 125 138 125 25 375 50 625 Kl 875 100 n3 125 138
(]
BB m Apparent resistivity peedosection (M) E[Q )
& [ 562
e
383
. =
1 25
178
0 147
21
25 100
25
L E81
562
3 464
8|3
o B
45 25
= 178
504 RN

0 125 % %5 S 625 735 85 100 113 1% 138

There are some variants for asymmetrical array data presentation - Menu-Options-
Asymmetrical as ... (2.2.6).

Asymmetrical as - Gradient - classical oy
presentation Multiply gradient array data

A MN B

619

n 0 .. .. 8. ... A ... B TN e
.................................... o

o 023
o 0 CESEEER . ARE 8. .. bW D0 ER T | nr
o 53

X={M+HJIII|'2 :‘22 ! ﬁ ....................... = %ég
Ps.Z=AO . m. . =
min

% s 75 fo 135 150 175 200 225 250 275 30 WS B0 35 400 435 450 475

Asym metrical as - Gradient 2 - sz,ﬁ; Apparent resistivity psedosection [VINT(1_Gradients Asymmetr) h[nﬂ,]E
presentation gradient array data with “ CE

pseudo depth from AB length - n
A MN B : ‘
o ‘ —+

- 33

x=(M+N)/2 - BN
PS Z:ABJI'E % S0 75 100 15 160 175 a0 25 20 25 W0 W5 B0 A5 40 45 40 45

Asymmetrical as - Force PD - e —y———— — e

. . . 25 -y 100
presentation gradient array data like pole- |

dipole data. It is optimal way to see all
data of Multiply Gradient array A\A —F

% s A 0 125 150 195 200 2265 260 275 300 325 W0 5 40 4% 450 475

1

B2, m Apparent resistivi (A__MNB) . [Om)
A MN A N . i~ —— L
926
40 - 794

60 68.1
584
80 50 1

100 43
== 369
120 = 316

E

FrM'l'N,LI"’z X‘=|(M+N,j,|"l2 50 100 150 2# 250 300 350 400 250
Ps.Z=A0 Ps.Z=0B

Asymmetrical as - Force Dipole-dipole -
presentation for dipole-dipole data with
different lengths AB and MN dipoles
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2.5. Tables window
The Table window has some pages : Data, Electrode, Spacing etc.
2.5.1. Data table

Table Ed
IW Electrodes | Multinodes | Spacings

e, o (%)j_: Iin. [0 || .

Iin 10 ]| [Min Ro[0.1 || [hMax Rafs DE+5||

Min P10 || Mex IP[25 |
Il Ps.2 pa ksl K arr, =
408 175 1125 & B27E
409 165 255 20 161H
410 75 1126 & Baf
411 E25 HFE 3B 1267
412 1175 1775 BR 2480
413 30 150 10 2030 -

[m]

The Data table indicates for protocol (sequence) file:

N : the number of the record in the data file,

Ps.Z : the pseudo depth of the apparent resistivity measurement (m),
X : the X coordinate of the apparent resistivity measurement (m),

MN : the MN length (m)

K arr. : the geometrical coefficient of the array (m),

' Table k 4 A ™ x|

Data Electrodes | Spacings | Soundings | Profiling | * correction

Max. g )5 2] pin.dUi0 || Min 10| MinBoll1 ] [ax Fol5.0E+6|| [Min. IR[-10 || Max. IP[25
i~ | Decay che|!
Ml FsZ # MM AppRes g W | IP Mdata  SP =
04  1.75 #:25 05 1664 n2 zz 43.85 14.08 438 -3.2

405 125 775 05 1672 02 4423 4985 151 439 27
406 075 825 05 1786 01 1417 4385 914 440 25
407 725 125 15 1622 1.3 3718 4994 1081 443 19
408 575 275 15 1721 04 B312 4394 978 44 54

|

409 4.25 4.25 15 1764 0 1202 49.94 3.07 445 523
410 375 475 05 1786 0.4 -5063 4994 2.94 44k -49.4
M1 475 3.75 15 17247 0.4 -9.468  49.94 5.04 447 24.7
I 112 625 2.25 15 1643 1.2 -5242 4994 919 443 -224
13 65 2 1 16.66 0.6 31583 49.94 10.59 443 -2.4 x

The Data table indicates the next information for data files:

e N : the number of the record; it is usual the same as the number of record in the data
file,

Ps.Z : the pseudo depth of the apparent resistivity measurement (m),

X : the X coordinate of the apparent resistivity measurement (m),

MN : the MN length (m)

App.Res. : the apparent resistivity value (Q.m),
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q : a “quality’ factor given by SYSCAL® equipment (dispersion of stacked
measurements : the closer to 0, the most stable are the measurements). This value is
put to 0 for RES2DINV data file that only contain apparent resistivity values.

V : the mean potential difference measured between M and N electrodes (mV), not
available for RES2DINV data files that only contain apparent resistivity.

I : the mean intensity of current injected between A and B electrodes (mA), not
available for RES2DINV data file that only contain apparent resistivity

IP : induced chargeability

Ndata : the number of the record in the data file, could be different from N due to
sorting data in x2ipi software

SP : self potential data if there is such data in data file. This data could be plotted by

sP button.

In the case of SYSCAL® data files, the status bar of the data table allows to discard
measurements of poor quality following by one of the next criterions :

Max. q : the quality factor. Data points with g higher than the fixed threshold will be
discarded.

Min. dU : minimum measured difference of potential (mV) Data points with V lower
than the fixed threshold will be discarded.

Min. | : minimum injected current (mA). Data points with the current lower than the
fixed threshold will be discarded.

Min Ro and Max. Ro : the range of acceptable values of apparent resistivity.

Min IP and Max IP : the range of acceptable values of apparent chargeability.

The selected line could be removed from data set or protocol file be Delete button. Repeated
press of Delete button will restore this line in data set.

Table T o e T o
| Al IP decay curve @

Data Electtodes | Spacings | Soundings | Profiling | * correction

Mo icale (e bndlin Lbin Ul || pinRa01 ]| Mex Ral5 05+

35 —‘\
30

a7
k!
Kt
40
11
Il 4z
13
44
45
||| 48
)L

iz2h
2.75
225
175
1.25
0.78
375
325
2.75

” 4
Decaych&" 2
] - e | P I E \
M 128 1425 05 2383 0 7487 8923 1W 34 z B \\
/075 1475 05 2288 01 2157 8923 315 35 T 20 ~_]
o ~—
B 375 1125 05 1898 02 6443 5978 1721 38 2 o5 L | | |
5
=
=
=
o

1175 06 1762 01 7933 6978 1689 39
1226 06 1844 02 117 6878 22584 40

nl L

1275 0.5 1886 0.2 1745 5497.8 2022 41 51— —
1325 0.5 2255 0 3577 5437.8 4.69 42 0
13.78 05 2434 0 77 5978 271 43 400 600 600 1000 1200 1400 1600 1800

Relaxation time, ms
1425 05 234 02227 547.8 287 44

1075 05 1995 01 G696 5904 1767 47 L Clase & [Ptimes Help 1P window Options
[E Fram #1240« [ |Log

1M25 05 1871 02 8374 5604 1981 48 FlLotels
1175 05 175 1081 5904 215 Ial C“WBMPHIaél CDWEMFHCDW‘ Ceprap  To M2OLIBN w = 0

.25

02 Q@
|fzzs |5 | is1s |3 fros | psna | fssz | o]

fizm

lfo7e 1lns Ihaae 1holbany |Rana |1Bbrng 1R

The decay chart check box is available if data set contents the IP decay data. The click in this
box will activate IP decay curve window for selected data point.

Teble

Data Electrodes | Spacings | Soundings
Max i (%5 =) | ettt || Mir

: = ’i‘p‘h—Decayc'}d = l

N PsZ X N AppPe:q P

1 375 1326 05 2188 0 2288

The decay track bar is available if data set contents the IP decay data. It allows to plot
pseudo section of partial chargeability in Default Display window.
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Data Electrodes | Spacings

prmemegs =) Mindud || b

= - [ Decay che] =

T = - Appl
Show IP times sectlonsi pp

1 T TIEE T TrE (21.88

n 2anc 1270 nc aneT

[Show IP times sections] button will show pseudo section of partial chargeability for all decay
times. [Filtering IP time data] button makes the filtration of partial chargeability data for each time
separately.

2.5.2. Electrodes table

Data Electrodes | Spacings | Soundings | Frofiling | = correction
@B XXl ~|[[(F]
M X Alt =
1 -10 12325 = 1220
7 0 1232.3 1200
3 5 1232.2
4 10 ; 1180
3 15 1231.467 1160
B 20 12305 o
7 25 1229667
A 30 1228.667 1120
9 35 1227467 ™ 0 200 400 600

The Electrodes table indicates :

e N : the reference number of the electrodes. 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 MULTINODES® 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.

e X :the X coordinate of the electrode (m),

e Alt: the elevation of the electrode (m).

The tool bar of the Electrode page allows :

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

: to paste electrode positions (X and Alt) from the clipboard. Note that the pasted
table should have the same number of electrodes.

o to paste topography data (X and Alt) from the clipboard and to find each
electrode elevation by linear or square interpolation.

X - to delete measurement made with a selected (faulty) electrode.

X : to delete measurement, when selected electrode is used as potential electrode.
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e 5% :to remove a selected electrode and shift the next ones. This is of great use to
modify quickly a [*.seq] when one line in a multiconductor cables are broken without
possibility of repairing it easily in the field. It works only for protocol files.

o _Fxu2lp ﬂ: to multiply by a coefficient the inter-electrode spacing. Apparent
resistivity will be recalculated.

e Bt copy the vertical electrical sounding closest to one electrode position to the
clipboard. The copied data has a header corresponding to the VES location along the
profile and then three columns with “AO” length (m), MN length (m) and Apparent
resistivity (Q.m).

2.5.3. Spacing page

rabe . W
Diata Electrodes | Spacings | Soundings | Profiling | X corection
&5 30
V|7 55 V| 52.5-25 ¥ 202.5-25
V1255 v 62.5-25 ¥ 202.5-75
vi1755 | 82 5-25 W 222 5-75
V| 22.5-5 /| 102 5-25 v 242 5-75
V| 27.5-5 V| 122 5-25 ¥ 262.5-75
V| 32.5-5 V| 142 5-25
V| 4255 | 162.5-25
V| 525-5 182 5-25

The Spacing page allows to work with different spacing from data file or protocol file. Check
boxes allow to remove data from selected spacing. The tool bar of the Spacing page allows :

. : to copy data for selected spacing in clipboard,.

. % to copy in clipboard mean VES curve for data set.

e 0 :to create data file for 3D visualization (like 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 coordinate X and Y of data point, minus pseudo depth and logarithm of apparent
resistivity.
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2.5.4. Soundings page

Data | Electrodes | Spacings | MY results ||SoundMgs «ib_
Del
-
1000
| <
< 3 i
(@]
= +
E
8] t
8 E_ ¥
;[
T
Pl o#
100 o al
3+ ! 1]
I == i
]
-
1 10

All data points is sho-wn in bilogarithmic scale. We can selected data point (red) and all data
points with the same X coordinate will be plotted by blue squares. Bad data points could be
removed by double click.

2.5.5. Profiling page

INY results | Soundings ‘ Profiling | % carrection

A2 s A Mﬁ&
1000 A a ﬁ-
e I X oz
n . i n 7
1 s | s i
) 1Y hi ! bt T
| F TAVAETAT N
/ A

| Electrodes | Spacings

LI 0 A K K )

IO LRI PRI RIRI I 4 4 4 & L 00D O LN LI &

SUEBSRERNSEHRGS

L en On o gnnkn
T8 NN

LN LN LN LN 6N O En LN e Gn G enen

LI B |

App. resistivity, Ohm.m

RTINS

LAaLn L L hdndndndndndndnin

EE s

t 414

All data point is shown like profiling graphs. You could remove some spacing. Bad data

paints could be removed by double click. If active mode is IP ( fi ), then IP data will be plotted.
2.5.1. INV result pages

This page allows to work with the model after 2D inversion by Res2din software. You need
to read INV file for such processing.

2.5.1. X correction page

This page allows to modify position of electrodes if they differ from protocol file during field
measurements. After correction X coordinate all apparent resistivity values will be recalculated.
The problem of irregular positions of electrodes is the great number of different spacing.
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2.5.2. Multinode page

This page is only available for [*.seq] files. It allows to transform a *seq files prepared for
some electrode hard reference numbers to another set of electrode hard reference numbers. For
instance a [*.seq] file prepared for MULTINODE® 1, 2, 3 and 4 giving electrode hard reference
numbers from 1 to 64 may be transformed to a [*.seq] file using MULTINODE® 5, 6, 7 and 8 giving
electrode hard reference numbers from 65 to 128. This is particularly useful if a set of
MULTINODE?® is split in two parts in order to simultaneously undertake surveys on two different
sites.

Table @
Data Electrodes | | Multinodes | Spacings

Segments length
D1 O ©1 @18 Oot | g |
MNumber of used electrodes: 72

Number of multinodes: 4
Used multinodes: 1-2-3-4

MNew multinode number

@1]1-18 15| 73-40 9] 145-162 113217234
12]19-36 )G ]91-108 10| 163-180 114 235-252
(13]37-54 7109126 11181-138 15| 253-270
4|55-72 8127144 12199-215 16| 271-288
[T Beverse

This page could be useful to indicate cable numbers in Electrodes table.

2.6. 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 some pseudosections in equal colors and horizontal scale. Also
there are pseudosection's options in this window. There are three forms of Advanced Display
window. All of them are controlled by main tool bar.

rs  About
2 1[E= .--ﬂ»ex‘]

lat

= Advanced Display window is visible under Table window. There is not menu in this
window. it helps quick to analyze data and to choose data set in Display window.

M Advanced Display window is shown in new window with menu and options. It is good to
prepare report pictures of field data.

" Topography Display window is also shown in new window with menu and options. All
pseudosection is show with topography.

In case of several opened data files using the same electrode configuration (“roll along”
survey) the advanced display window allows to display separately each data file.
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In case of several opened data

files using different electrode configurations the advanced

display window allows to separate each pseudosection, while the default window only allows to
visualize part of the opened data files with the same electrode configuration than the active data

file.

M pseu tions —|ofx|
Options Close || AMN_ | MNB__|[WennerA Wenner |
(A
10 =m0
2 a2
P 1995
@ 1259
7343
b 3881
& =2
m = 1505
— 100
T e 3 4 s 60 70 & % 0 19010 13 1w 10 i 170 180
(INE)
10T =0
20 atez
k! 1995
b 1259
7343
b 3881
60 =512
7n = 1585
—_— 10
T % 4 5060 70 8 % 100 190120 13 140 150 10170 180
4 ernerA)
a =0
o 3162
10 1995
12 1259
14 7343
I 3881
20 = 512
22 = 1585
— 100
T & 4 50 60 70 8 9 100 190120 13 140150 10170 180
erner)
: =
B == s
1 2512
IS 1585
14 1000
I 631
b 381
n =
2 = 1585
— 100
@0 3 4 50 60 70 e % 00 19010 13 1w ik 170180

Use United section options

different files with different arrays.

Section options i
‘s labels Contour levels Color Scale
Lot Axis G 7] Show Color Scale S
& Mininum 1.2 —
[ Bight Axis || Show Contours —1
I Botiom As tmsmm W Colors pumber 21 21
K Dotiom Ads [7] Difference (+/-) Fill colors
1P maximum © Rainbow
Titles ©) Gradient
|| [¥showiities [7 Font O Loke
AB2.m  Apparent resistivity pse Rho_a., [OHm
[7|Name  Apparent chargeabilty | Etta_a. [%] —]
Auto middle color
—
(Lmage ] —
— |
—_—
Scale Contours
[ Tum profilefound | United sections © Linear © Standart
Contour levels file | O Logarithmic ) Min-max
[ ILevels fromfile ) L= V! positive IP
FAUFAT \agaiv =
\ [V ok ] % cancet | © wein
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‘:Pseudofsections e (=) ﬁ
Options Close Close all Copy 1pd-AMN | 1pd-MNE
[2pa_m-mnB2pa_m-AMN| 2pa-MNE | 3pd-AMN | D-transt
AB2. m Apparent resis‘ﬂwg psedosection {1 pd-AMN) s, [€ m]
o LN T L 1000
20 'ﬂ [ 300
30 r
100
40 r
I S
20 40 60 80 100 120 140
ABI2. m Apparent resistivity psedosection (1pd-MMB] a [ m]
10 == % = - L 1000
20 r 300
30 r
40 [ 100
LI _—
20 40 60 80 100 120 140
AB2. m Apparent resistivity psedosection (2pd_m-MNEB) a, [€2 m)
2 L 1000
10 4
Hl 20 o r 300 ||
100
40 r
C
20 40 60 80 100 120 140
ABI2. m Apparent resistivity psedosection (2pd_rm-AMN) a [Q m)
10 . L 1000
20 a 2 & 300
100
40 H
. S
20 40 60 80 100 120 140
ABI2. m Apparent resistivity psedosection [3pd-MNB) a [Q )
¥ L 1000
10 3
20 r 300
30 r
100
40 r
B0 ; ; . ¥ ; ; 1.
20 40 60 80 100 120 140
AB/2.m Apparent resistivity psedosection (3pd-AMN) s [QAm]
10 B 1000
20 zgg
30
100
40
20 . -
20 40 60 50 100 120 140

The example of 3 opened files with forward and reverse pole-dipole array in each one for

r N
& Pseudo-sections — L] = l =B g
Options Close Close all Copy AMN | AMN-IP MNB-IP | D-transf
5
4872, Apparent resistivity (AMN) Ragloml 482 Apparent charge ahilty [#HN-P] M (%]
1138 T 1TES i3
125 125
IIE 1113
1100 4 1100
1087 N ﬁ f 1087
1075 1075 3
1063 l‘ 1063 ‘\

1050
1038
1025
03
1000-

988

1050
1038

AB/2.

75 150 225 300 35 450 525 GO0 675 790

Apparent resistivity (MNE)

825 150 225 W5 45 55

Apparent chargeabily

600 675 750

[MME-1P)

1140
1120
1100
1080-
1060

1040
1020-
1000-

AL
W/, |
v ! f}" '

980+

75 150 226 300 375 450 525 GO0 675 790

825 900 975 1050 75 150 295 300 375 450 525

600 675 750 8725

Topography Display window plots field data using effective depth for each measurements.

Array | Effective depth
Schlumberger | AB/2 /2.63
Pole-dipole | AO /2.63
Dipole-dipole | OO'/2 / 2.05
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Wenner-alpha | a/1.93 (AB/3/1.93)

Wenner-beta | a/2.404 (AB /2.404)

Pole-pole | AM/ 1.153

2.6.1. Menu of Advanced Display window

I: Pseudo-sections l:' | [=] |%I
Options Close Closeall Copy | AMN | MNB | D-r. AMNBE [¥] Mean only
(5
AR e Anmarant racictivite neadacartion FAR RN s 1Yl

Options - Section options window to control how to plot pseudo sections;

Close - close Pseudo-sections window;

Close all - close all pseudo sections;

Copy - copy window without menu and frame to clipboard;

File-name/array name - switch On/Off some pseudo section to increase the size other ones;

D-transform - plot the differences pseudosection between two data set in percents. It is
simplest way to analyze control measurements;

AMNB - calculate Schlumberger array from pole-dipole array;

Mean only - this option adds pole-dipole array data to calculated Schlumberger array.

2.6.2. The Section Options window

The Section Options window allows to fix some options of the advanced display window (Axis
labels, Titles, Color scale). The most of items are simple. in some cases you have to close and
reopen Advanced Display window to see the result with new options.

8 =
- . =
Section options e o
P [ L
Axis labels Contour levels Color Scale
V] Left Axis il [v] Show Color Scale ]
e Mininum 1418 [—
Tl Right Axi | | Show Contours —
[ i is )
—— 2 ; Maximum 1.3E+5 Colors number 21 =
|| Bottom Axis [7| Difference (+/) Eillcolors
4 1IP maximum 4.76 @ Rainbow lﬂ'
Titles ) Gradient | Pale |
V] Show titles ‘ EI Font .. ‘ ) Loke | Read
ABf2. m  -esistivity psedosection Rho_a, [OHm | Maximum
[¥|Name rgeabilty psedosection Etta_a. [%] | Minimum
Auto middle color =
I
Frrell
Scale Contours
["]Turn profile round  [] United sections 9/ Linear @) Standart H
Contour levels file | _| Logarithmic () Min-max
- & Load Save =
"] Levels from file | | || positive IP
FAUFA 17 aqua DAT\aaa.lvl
\ danuetnbi iy ‘J 0K ” X Cancel ‘ 7 Help

x2ipi software can automatically select colors scale range depending on data. But you can
choose your own color range. You can type new Minimum and Maximum values or use your LVL
file. The LVL file has three lines (empty line, minimum, maximum). Uncheck Levels from file box
return default values (Reopen Advanced Display window to see the changes).
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Turn profile round || United sections

Contour levels file

= Load H & s

Levels from file ]

Difference (+/-) - set the range for D-transform pseudosection.

positive IP - if check box is

Contours - Standard - Min-max options. Standard way of contours' selection is using the
values like 10, 100 in the range of values. If Min-max option is selected, then contours values are
exactly between minimal and maximal values. The example of two variants for levels in range from

15 up to 2000:
(€2 m] [Cm]
in 1668 % 2000
] 1292 | 1546
1000 s
i 324
714
254 552
259 427
7 330
255
215 .
Standard levels - 167 Min-max levels - 197
129 12
100 19]8
77.4 204
59.9 54.4
= 464 = 42
| LR | 325
e —E3
| 215 | 19.4
— | 16.7 ] 15
There are three reserved strings to indicate special symbols:
Rho - p;
Etta - n;
OHm - Q.

Also use underline symbol (_) to indicate subscript symbol. For example:
"Rho_a, [OHm m]" will be printed as "p,, Q m"

2.7. Median window

There are two kinds of Median window” for apparent resistivity and for IP data. "The median
processing" is available for DAT file in Res2din format.

The median window (r‘ﬁ") allows to remove from the pseudo sections of apparent resistivity
the “P” and “C” effects linked to close to surface inhomogeneities.
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A synthetic examples of these effects is given below. It has been calculated with RES2DMOD
program (Geotomo software, M.H. Loke). The chosen model has two layers with p;=10 QQ.m,
E+=8m and p,=500Q2.m. A small bloc with p,= 100 QQ.m L,=2m and E,=0.5m is placed at the center
of the profile at 0.5m depth. With an AMN array, two strong effects linked to this small
inhomogeneity appears : a vertical anomaly, called “P” effect, for the vertical electrical sounding
(VES) with MN dipole close to the inhomogeneity and an inclined anomaly, called “C” effect, for all
VES with A electrode close to the inhomogeneity.

M pseudo-sections

Options  Close || modsl_bloc |
rodel_bloc =
2
3
4 e
5
B
! "G" effect
8 "Pr effect
9
10
2 4 B 8 10 12 14 16 18 20 22 24 2B 28 30 32

It is clear that a bunch of these effects linked to close to surface inhomogeneities may hide
smoother effects linked to large and deep objects. The median processing allows to reduce a lot
the response linked to the close to surface inhomogeneities and consequently to recover clearer
2D responses linked to deep and large inhomogeneities. It will be described step by step in the

section 3.6.

Median window allows to smooth data of apparent chargeability:
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W\- Median filtering for IP data

- -

=)

Options Ciose [ 170717

I Smoothed IRemuvedparl]

Areatype

4 Srmooth @ Rectangle

‘: Replace orginal date () Cross

ABf2, m

50
100
150
200

Method

@ Madian dx=5; dv=3

I 250

==
=1
=

I
=

300 333 367 400 433

Removed part

50 - -
100
150
200 -
250 - -

N
=

167 200 233 267

300 333 367 400 433
T =

467 500

600 633 BE7 700

333 BB.7 100 133
T am——

IP data have to be in the Display

window for filtration
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3. Work with X2IPI

3.1.

Creating [*.seq] files

X2IPI — User Manual 2017

[ To create a new [*.seq] file (configuration file for multielectrode measurements with
SYSCAL equipment), the icon “New sequence” of the icon bar in the main window, or the “Ctrl+N”
short cut or the popup menu “File”+’New” may be used. A dialog window is then opened :

51 New SEQ file

Moel 72 |= B

Type of array

@ Pole-dipale

("I Haltwenner
~iWenner-Algha
'Wenner-Beta

I Schlumberger

Dipale lengths
bMN=5; nLines=8
bM=15: nLines=0
fM=25; nLines=0
bM=35; nlines=0
tM=45; nLines=0
MMN=7E; nLines=0
tAM=105; nLines=0

nQuadropoles=532

S_t_e

@1 @2

() Dipole-Dipole
(7)) Switcher - AN
) Fast gradient
() Switcher-Shart

| % ]

| 18

| 15

25

| a5

V| 5/5
Z110/5
71155
v 20/5
/1255
7130/5
V355
714075
1455
15045
] 55/5
16075
1 65/5
17045
] 75/5
18075
~185/5
19075
195/

75
125
175
25
275
325
375 (1759

[

It

[

[

=
ra
0

425
475
R2E
575
B25 (4907)
75
725
75
825 (B545
875
925 |
475 |

1100/ 103 (13195)
NGRS 1NA (14R14)

70
69
lifs}
67
i3]
B5
B4
63

m

I X Cancel | ‘ ? Help I

= |

The number of electrodes is selected in the No el. input field. Close there is inter-electrode

spacing.

The “Step” group allows to fix the density of vertical electrical soundings (VES) along the
profile. Step 1 corresponds to a VES at each inter electrode location. Step 2 corresponds to a VES
at each second inter electrode location. An example is given below for pole-dipole array.

Some types of arrays are available :
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Pole-Dipole
Half Wenner
Wenner alpha
Wenner beta
Dipole - dipole

The tables in the right part of the dialog window allow to select the different quadripoles that
will be used. For Wenner arrays (half, alpha or beta) there is only one table. For other arrays there
are several tables with header indicating the length of MN dipole.

The first column with check boxes allows to select the used spacing. The second column
indicates the ratio between AM and MN lengths. The third column indicates the spacing. The fourth
column indicates the geometric coefficient for 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 also indicates if a
measurement using the same spacing is also made with another MN measuring dipole (checked in
another table). This allows to easily determine the overlap between the successive segments in the
pole-dipole VES. Usually one overlapping points are sufficient to check data quality.

While selecting the desired quadripoles, the dialog box indicates in the left part the total
number of measurements and in the case of pole-dipole array the number of AO lengths (“nLines”)
for each MN length.

The [*.seq] file may then be displayed (or refreshed) in the display window clicking on the
“Show” button.

Press "Cancel" button to return in Main window to save Protocol file in desired format (see
2.2.2):
e seq - Electre : Save binary protocol file for old Electre program (IRIS Instruments)
e txt - Electre II: Save text protocol file for Electre Il and Electre Pro programs (IRIS
Instruments)
e org Lund protocol (ABEM) : Save Lund protocol file org (ABEM). Terrameter LS Toolbox
software (supplied with the equipment) can convert .org file into modern .xml format.

We recommend to keep all protocols file in TXT format of Electre Il software | ==,

3.2. Sorting the measurement to use modern multi-channel
receivers.
The most of modern receivers are multi-channel. We have to optimize our protocol file to use

this option. We need the order of measurements, when quadripoles are sorted by injection dipole.
Use Sorting menu to change the order of measurements (2.2.4).

Save | Exchange Options Contours About

SEQ > |2~
DATA ¥ HseqDip.txt
Borehole b

Remote electrode
Save options !
Res2dmod(txt) Area 0

Sorting Syscal-Pro
Extract array AB_ lengths
Merge SEQ > Switcher

There three variants of sorting

Syscal-Pro mode is sorting by injection dipole or electrode. Sorting for reverse pole-dipole
array (MNB) is in reverse order. It allows improve quality of data because we escape the electrode
charge-up effects (Dahlin T., 2000. Short note on electrode charge-up effects in DC resistivity data
acquisition using multi-electrode arrays. Geophysical prospecting, 48).

-28-



X2IP| — User Manual 2017

AB lengths mode is sorting measurements by current dipole length first and after by currrent
dipoles order. We recommended this mode for Dipole-Dipole and reciprocal Schlumberger arrays.

Switcher mode is sorting measurements by injection dipole or electrode. It could results in
fastest measurements

3.3. Optimization for Schlumberger array

The Schlumberger array is a classic array and it is used very often. Reciprocal Schlumberger array
allows to use multi-channel receiver.

AMN B MABN

e & & & & o & 0 e & & & . 0 & 9
12345678 —>
A MN B M AB N

® © ® @ ° @ @ 0 * @ © o o ° @ 0
S

A M N B M A B N

® ©® ©® & ° 9 @ 0 .......\.

*
Use menu Reciprocal SEQ (2.2.4) to convert array in reciprocal one. Reload file with reciprocal

array before sorting (3.2).

3.4. Modifying [*.seq] file

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

3.4.1. Modifying electrodes unit spacing
_Fxx2fp | The unit electrode spacing is 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 and the multiplication is performed clicking the button at left.
Once the unit electrode spacing has been modified, the [*.seq] file may be saved using the
“save” button in the main window.

3.4.2. Removing a faulty electrode

A faulty electrode used in a [*.seq] file may be removed and the ones coming next, shifted of
one inter electrode spacing. This is of great use to modify quickly a [*.seq] when one node in a
MULTINODE® or one line in a multiconductor cable is broken without possibility of repairing it
easily in the field.

& The electrode is selected in the electrode table by clicking on the corresponding line or in
the display window by clicking on the top triangle. The removal is then performed using the
“Broken electrode” button in the icon bar of the electrode table. If there were initialy N electrodes
used in the [*.seq] file and if electrode n is removed, the modified [*.seq] file will have N-1
electrodes (with number 1 to n-1 and n+1 to N) but the pseudosection will not have the hole
corresponding to a faulty electrode n, showed on the 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.
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X Alternatively, the selected electrode may be skipped clicking on the “delete selected
electrode” button. i.e. only the measurements corresponding to the faulty electrode will be removed
from the [*.seq] file. In this case the hole in the pseudo section will remain. The removed electrode
as well as the measurements using this electrode are marked in the electrode and in the data
tables and in the display window.

Once the faulty electrode has been removed or skipped, the modified [*.seq] file may be
saved using the “save” button in the main window.

Note that if the “Broken electrode” button is clicked accidentally, there is no explicit “undo”
button. But since the modified [*.seq] file is not saved, a re-opening of the same [*.seq] file will
restore the accidentally removed electrode. Furthermore, if the [*.seq] file with removed electrode
has been saved, a backup file [*.~eq] with the previous version is kept in the active directory and
may be recovered by changing the extension name.

3.4.3. Shifting electrodes

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

Once electrodes have been shifted, the modified [*.seq] file may be saved using the
“save” button in the main window.
Note that this button should preferably be used with just one opened file.
3.4.4. Removing measurement lines

Measurements lines may be removed at the top or at the bottom of the pseudo section
respectively using the “Delete first line” or “Delete last line” dialog box at the right of the main
window. The deleted lines are marked in the data table and in the display window.

Once the lines electrode has been deleted, the modified [*.seq] file may be saved using
the “save” button in the main window.
Note that these buttons should preferably be used with just one opened file.
3.4.5. Preparing a “Roll along” [*.seq] file.

The Roll along technique consists in acquiring progressively a long pseudo section by
moving the electrode along a profile. Generally, the multi electrode array is shifted by half of his
extent, for example with an even number of electrode 2N, each electrode will be shifted by N+1
positions. When the two pseudosections acquired successively are merged, the total profile
includes 3N electrode positions.
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=1olx|
|

"Roll along" survey

It is not useful to measure twice the apparent resistivities corresponding to the overlapping
part of the successive pseudo sections. Hence a second [*.seq] file corresponding to “Roll along”
acquisitions which do not includes the measurements already made at the preceding position, may
be generated using the following procedure :

Open a [name1.seq] file (with 2N electrodes and unit electrode spacing a).

Shift [name1.seq] file by N*a

Save [name1.seq] as [name2.seq] (the active file is now [name2.seq])

Open [name1.seq] and append [name2.seq]

Select [name2.seq] in the main window (the measurements appear in green if they are

not in [name1.seq] and in blue if they are doubles)

¢ Click on the “Double” button in the display window (the double measurements are marked
in red color in the display window and in the date table)

e Save the [name2.seq] file

3.4.6. Changing Multinodes

The “Multinodes” table allows to change the numbers of the MULTINODE® used in a [*seq]
file, i.e. the hard reference numbers of the electrodes.

-lolx|

Data IEIeerdes Multinodesl

Segments length
1B 24

MNumber of used electrodes: B4

Murnber of rmultinodes: 4

*1-2-3-4"

11-16 | 2[17-32| 3|33-48 44964

Mew multinode nurmber

C 1]1-18 " 5| B6-79 9129143 13 193-207
o273 " B|81-95 10145159 14]209-223
33347 797111  11]161-175 15| 225-239
4] 49-63 w 8113127 C2 1719 16| 241-255
[ Eeverse

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

The first box allows to select the number of electrode per segment (16 or 24, both available
with SYSCAL® equipment).

The number of electrodes and MULTINODE® used in the [*.seq] file is given.

A box allows to select which MULTINODE® shall be used for the first 16 electrodes (first
table), which shall be used for the 16 next (second table) and so on and so forth. When all the
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tables are correct, the button “Make SEQ for ...” may be clicked. Note that the modified [*.seq] file
has then to be saved using the “save” button of the main window.

The “reverse” button allows to reverse the order of electrode hard reference numbers for
each MULTINODE®, e.g. for MULTINODE® 1 giving hard numbers from 1 to 16, it may be useful to
have hard reference numbers from 16 to 1, e.g. if the MULTINODE® is placed next to the 16"
electrode and not next to the1% one.

3.4.7. Transforming AMN to MNB

Exchange

Aand B
M and M
Mirrar profile

AmMnZmne

The “Amn2mnB” option of the “Exchange” menu in the main window, allows to transform
AMN [*.seq] file (forward pole-dipole) to MNB [*.seq] file (reverse pole-dipole). The procedure is the
following :

¢ Click on the “Amn2mnB” button.
e An “open” dialog box is displayed where a previously created AMN [*.seq] file may be
selected
¢ A “save as”dialog box is then displayed where the name of the new MNB [*.seq] file may
be specified
¢ The new MNB [*.seq] file becomes the active file in the main window.
Alternative way is to use the “AMN -> MNB” option of the “Exchange” menu. The result file in the
most of cases is the same.

3.5. Working with data files

3.5.1. Opening data files
3 types of data files are supported by X2IPI as input files :

e SYSCAL measurements files : [*.0xx], with xx comprises between 00 and 59.

e RES2DINV input data files : [*.dat]. Note that the general electrode configuration
format labeled 11 by Loke (see RES2DINV manual) is not supported by X2IPI.

e RES2DINV output data files: [*.inv], in this case the 2D resistivity model is also
imported, in order to export it to input files for IPI2WIN software. Note that the
imported resistivity model cannot be displayed with X2IPI, but it could be save in RES
file for ipi2win program.

o 2/x]

Rechercher dans : I@X?IPI_manual j - ek Eav

=] 10291441,040
 |=l 10291442003
=] 10291657.059
=] 10291658.002
=] 10291859.003
] 10291859.007

MNom de fichier : Inewﬁamn.seq

Type: IData Annuler

Data & sequences
Sequences
Fes2dlny format

The procedure to open a file is the following :

¢ Click on the “open” icon =
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e Select the directory

e Select the type of file : Data corresponds to SYSCAL [*.0xx] files and Res2dInv to
[*.dat] or [*.inv] RES2DINYV files.

e Select the file

¢ A “double click” on the file name in the list or a click on “open” button will load the data
file in X2IPI. Note that several files may be selected in the list and then opened in a
single step procedure.

The procedure to append a file to already opened files is the following :

+
e Click on the “append” icon &= .
e Select the directory

e Select the type of file : Data corresponds to SYSCAL [*.0xx] files and Res2dInv to
[*.dat] or [*.inv] RES2DINYV files.

e Select the file. Note that several files may be selected and then appended in a single
step procedure. Also note that SYSCAL and RES2DINV files may be opened
simultaneously.

The opened files are listed in the main window. A click on one file allows to display the data
corresponding to the selected file.

Note that by default, all the files corresponding to measurements made with the same
electrode array than the last data file in the list, are displayed.
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3.5.2. Shifting data file

The electrode positions may be shifted by a constant using the dialog box at the right of the
main window. This is particularly important for “roll along” surveys for which the same [*.seq] file
with generic electrode positions, is used.

¥ 8 it is recommended to export the shifted data file instead of altering the original
SYSCAL® data files.

3.5.3. Trimming bad measurements

I . e -® |

Data Electrodes | Spacings | Soundings | Profiling | = correction

‘ Max. g (26]5 ,%‘| Min. dU|D || Min. I|D || Min Ru!m || e RD|EDDDDD|| [bdin. IP|_5DU|| M IP|4|:|D[|
M Fs.Z * MM AppRes g W | IF Mlata
1 225 2725 5 118E+5: 0 3754 2 1.604 234

In the case of SYSCAL® data files, the status bar of the data table allows to discard
measurements of poor quality following criterions :

e Max. q : the quality factor. Data points with q higher than the fixed threshold will be
discarded.

e Min dU : minimum measured difference of potential (mV) Data points with V lower
than the fixed threshold will be discarded.

e Min | : minimum injected current (mA). Data points with | lower than the fixed
threshold will be discarded.

¢ Min Ro and Max Ro : the range off apparent resistivity.

¢ Min. IP and Max. IP : the range off apparent chargeability.

Once the criterions have been fixed in the dialog boxes, the outlier data are automatically
removed. The number of removed data is shown in the main window and in the display window,
the discarded measurements are mark in red.

) the outlier measurements correspond to a faulty electrode, all the measurements made
using this electrode may be discarded, with the delete button of the electrode table. The faulty
electrode is selected in the electrode table or in the display window.

X - to delete measurement, when selected electrode is used as potential electrode.
T %8 it is recommended to export the shifted data file instead of altering the original
SYSCAL® data files.

3.5.4. Merging data files

All the opened data files may be merged in a single file. There are two possibilities :
¥ 8& For measurements using different electrodes but made with the same array
(“Roll along”), the merged data set may be exported to any of the formats provided by
X2IPI (RES2DINV or SENSINV2D). In this case double measurements corresponding
to eventual overlapping parts in a “roll along” survey, are automatically replaced by
their mean.

o W& For measurements using the same electrodes but made with different arrays, the

merged data set may only be exported in “general array” format for RES2DINV.
3.5.5. Generating Schlumberger data from AMN and MNB data

In the particular case of several opened data files using forward or reverse pole-dipole
configurations, the advanced display windows also allows to show the difference between the two
pseudosections (“D-Transf”). This indicates clearly the “1D” parts of the profile (small difference
between AMN and MNB pseudosections) and the “2D” parts (strong differences between AMN and
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MNB pseudosections). Furthermore, the amplitude of the differences may give some indications
about the depth and the size of the objects giving “2D” responses.

The “mean only” button allows to calculate the half sum of AMN and MNB pseudo sections,
i.e. the Schlumberger pseudosection. When the “mean only” button is checked only coincident
parts of the AMN and MNB pseudosections are used. When the “mean only” button is not checked,
the parts where AMN and MNB are not coincident are added to the Schlumberger pseudosection.
The button “save” allows to export the Schlumberger pseudosection to RES2DINV [*.dat] file
format.

™ Pseudo-sections _ ol x|
Options  Close || AMN | MNB | D-transf | AMNE | Save [ Biean on
1
AN
101 = 194
. 3162
I 2275
30 638
a0 | 117
50 7197
ps 5174

| == o503
=
10 20 30 40 50 B0 70 &0 a0 100 110 120 130 140 160 160 170 180

10
20
30
40 1179

50 7187
50 5179

— 3
o = 2683
=

10 20 30 40 50 60 70 80 90 100 10 120 130 140 160 160 170 180

AbAN-MNE

10 =
=

20 0

30 40

40 10

50 30

60 = 50

70 —

10 20 30 40 50 1] 70 &0 a0 100 110 120 130 140 160 160 170 180

(AMNE)

10 — 3
= 2929

2 2154

30

3.6. Median Processing

The median option is only available for RES2DINV data files [*.dat]. The processing flow
chart is as following :

Criginal

data

Step | : section smoothing

[ Resicual |
L |

Step Il : P & € extraction from Residual | Residual

Smoothed Residual

Pand C

Step Il : P & C and Residual Il smoothing

Removed

Step IV : Reconstruction of smoothed data part

The two first steps correspond to [Original data] decomposition in 3 parts : (1) a [“1D” part]
(smoothed pseudosection), (2) [P & C effects] and (3) a [Residual Il]. The third step correspond to
a smoothing of [P & C effects] and of [Residual Il]. The last step corresponds to the reconstruction
of [Smoothed data] with (1) the [“1D” part], (2) the [Smoothed P & C effects] and (3) the [Smoothed
Residual].
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The decomposition window allows to perform Steps | and Il at the same time.
The calculation of the [“1D” part], may be performed in a sliding window whose width is
defined with the “Window width = ...” ruler.

= u5s
=

2512
2318
2138
1988
1818
1673
1543
1422
1311
1209
4
1027

20 40

B0

&0

i}

10-part]

120

140

160

180

200

220

240

2955
2728
2512
2316
2135
1968
1815
1673
1543
1422
=13
== 1208

== 1114

— 1027

When “Median” or “Mean” buttons are checked, it is also possible to define variable width of
smoothing windows by clicking in the “original data” or in the “1D part” plots. The removal of an
unsatisfying boundary is obtained by clicking again on the line. The mean or median values are
placed at the center of the smoothing windows and an horizontal linear interpolation is calculated
to pass from a smoothing window to the next one.

. R

= s
2512
2316
2135
1989
1815
1673
1543
1422
1311
1209
114
1027

20 40

&l

80

a0

10-part

1en

40

1

0

180 |

200

220

240

= pu55
== o7es
2512
2316
2135
1968
1815
1673
1543
1422
=
1209
=114

—_— 1027

When the configuration of the smoothing scheme is defined, the button “Go” may be pushed

and the three components are recalculated. Four plot windows are displayed :

the [Original data] pseudosection,

the [“1D” part],

the [P & C effects],

the [Residual]. Note that when [P & C effects] plot is not activate in the status bar, the
[Residual] plot corresponds to [Residual 1], when [P & C effects] plot is activate in the

status bar, the [Residual] plot corresponds to [Residual II].
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il

10-part
5 [ ]

B 2994
10 = ka3
15 2404
2 2154
2 1931
:2 1730
a0 1581
45 oy 1389
e o 1245
—
[ \ = 1116

— dipole 2
—dipole B

dipole 14
— dipole 30
—A

0 1ID 2ID 3|D 11ID EID EID FID EID EIID 1DID 11|D 12|D WELD 1!10 15|D 1EID 1'.;D 1BID 1E;D 200 210 220 230 240 250

Ki_AmM - 10-part - F&.C effects

5 -
10 ax
15
» B
20 3
25
15

30 -v i - A‘ k
5 -0.75
40 L' -2.25
45 - ‘ .‘ = 375
50 |
55 R

- 4 |

20 40 60 80 100 120 140 160 180 200 220 240
The P and C effects are calculated from the pseudosection
[Residual 1] = [Original data] — [“1D” part].

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

For of AMN array, the C effect at electrode A, corresponds to the median value calculated for
each line with slope -1 in the pseudosection [Residual I]. For MNB array, the C effect at electrode
B, corresponds to the median value 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
respectively correspond to lines with slope —1 and +1 in the pseudosection [Residual I]. For
Wenner alpha array (AMNB), there is no P effect (MN dipole length changes at each pseudo
depth) but only C effects at electrodes A, B, M and N. They are respectively calculated for each
line with slope —2/3 (A), +2/3 (B), -2 (M) and +2 (N).

A button, “find P & C again” may be used to refine [P and C effects] calculation as some
interferences between P and C effects generally occur.
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3.6.2. Components smoothing

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

Decomposiion  Smaothing and recanstruction | Saving |

C-effect | P-effect | Residual I

Methos

Windowewith = &
& Median

21 Hew D — |
("Mean ot n e e

Decomposition  Smoothing and reconstruction | Saving |

C-effect P-sffect | Fiesidual |

Method Window with = &
= hedian
22 ey D J
 Mean Pt

C and P effects may be smoothed using a median or a mean method. The width of the
smoothing sliding segment may be adjusted with the ruler “Window width = ...”
Decomposition  Smoothing and recanstruction | Saving I

Ceffect| Pefiect Pesidual |

athocs | v :
( dx=d; dr=4 |—:

 hedian ' Rectangle
& Mew1D

" Mean " Cross

Residual may also be smoothed using a median or a mean method. The matrix used is a
rectangle or a cross (for apparent resistivities with quincunx layout as measurements using
Wenner array) The width of the smoothing sliding matrix may be adjusted in X and in Y directions
with the two rulers “dX =..." and “dY = ...”

When the configuration of this second smoothing scheme is defined, the button “Smooth”
may be pushed. Four new plot windows are displayed :

the resconstructed [Smoothed data] pseudosection,
the [Smoothed P & C effects],

the [Smoothed residual],

the [Removed part] = [Residual llla] + [Residual llib].
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A new estimation of the [“1D” part] from the reconstructed [Smoothed data] pseudosection
may be performed by clicking the “New 1D” button. This allows to refine [P & C effects] calculation.

Actually, this corresponds to a feed back step in the flow chart, allowing to recalculate [Residual ]
= [Original data] — [“1D” part] and then [P & C effects] from this recalculated residual.

Finally, the [Smoothed data] pseudosection may be saved using the “Replace original data by
smoothed” button in the “Saving” window.

Decampaosition | Smaoothing and recanstruction SﬁVIngl

3 Replace otiginal data by smoothed

The median window may then be closed and the [Smoothed data] pseudosection is exported
to the default display window of X2IPI.

{EJ Note that at this stage the [Smoothed data] pseudosection is only recorded in RAM. To
be saved on a disk, the “Save” icon in the main window icon bar has to be clicked. A “Save” dialog
window then pops up to save the [Smoothed data] pseudosection in RES2DINV [*.dat] format.
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3.7. Exporting to inversion programs

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

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

Hence one may take reference to the user manual of these softwares in order to have
informations about the format of the files exported by X2IPI.

4. How to use x2ipi with Terrameter LS (ABEM, Sweden)

4.1. Creating protocol files for 4x21 cables set

Terrameter LS is 64-electrode instrument with two 32-pole connector 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 increase 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 the 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) were applied. Two protocols with constant spacing
between electrodes each.

x2ipi toolbox provide preparing ABEM protocols for 61-electrode measuring scheme. The
example for Schlumberger array. The first step is create LONG protocol for long spacing.

1. [ create a new protocol file for 41 electrodes with 5 meter spacing [3.1] and save it

Electrell txt format | ==/

New SEQ file \ = =] X _\| Configuration of array
Noel 41 2] 5w i‘e? 2 AMMN AB/2 (K_arrayfa) Yes/No N_reading | L2 55| el s
S 75 g T R R A e A AR
Type of array 5 15 & 3 X
Pale-dipole Dipole-Dipole gggg e gg;-;g e B B O
(=3
Haltirenner Switcher - AN I5/25 475 (2618 1535: ++++++++++++++++++++++++++++++++++
Wenner-Alpha Fastgradient 7140025 525 (3267) Yes 20 fl 2zl rr e
45/25 575 (395.5) L
\Wenner-Beta Switcher-Short S5 028 (4712 " 2 26 g; ++++++++++++++++++++++++++++++
55/25 675 (552.9) 1
@) Schlumb
(EEIEHETT 71 60/25 725 (640.9) 12 FEETE v e e e
Dipole lengths B5/25 775 (735.1) L
s | 7] 70/25 825 (335.7) ] ‘jgg;
MMN=5; nLines=9 =
. = m
hMN=15; nLines=0 v [ ; 3 gg §§§§§§§§§§§§§§§§§§§§
- = EGE7
M 90/25 1025 (1301 i
MN=35; nLines=0 95/25 1075 (1433 B333F 0 et e et rar et rreas
MN=45; nLines=0 100/25 1125 (1671) BB E7
W=75; nlines=0 10525 1175 (1715) 20
iy _ 110/25 1225 (1066) 73330 rrraaaasa s
hN=108; nLines=0 115/25 1275 (2023) 76 gg_
nQuadropoles=328 120/26 1325 (2187) g e
176/75 137 R (35R1 aar
a0
Show [ o 0K l | ? Help | , , , , L L , , L
& 20 40 50 &0 00 120 140 160 180

2. Menu-Save-Seq-Make Long protocol. It creates TXT protocol file with new numbers of
electrodes and 10 meter inter-electrode spacing.
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‘2 Read Electrell sequence in N | |
Load Exchange Options Contours About Data Electrodes | Multinode

0 &  SEQ Elecre Ctrl+S  fn SP | B Y X G|
. DATA P | T Elecrell 0o N [ ] Abs. values I % Alt
Borehole »| & ERA-Multimax — 1-1 ] 0
N i - i 0] =
Remote electrode Make Long protocol P Shift (m) | 1 g &
Save options 4 retestredes—"" Delete 1-7 30 0
Opet Res2dmod (txt) Switcher 0 lastlines 0 (= 1-9 40 0
Sortin s Waorksheet o = 1-11 50 0
SEQ 9 g, m firstlines 0 = 13 e 0
R=4A, Extract array chiumberger (AMNB] 1-15 70 0
ABIZ Merge SEQ » 180 Overlapping 1 A MN B 117 20 0
Reciprocal SEQ  * Qluadripoles 328 W 2-19 a0 0
IE2DP » 2-21 100 1]
2-23 110 1]
2-2h 120 1]

3. Shift X to have 0 coordinate for central electrode. Shift(m) = -200. Save it Electrell txt

73
format | =% again.

"2 Input file reading

Load Save Exghange Options Contours About
D& - )| |e~®EHE

new_amnb | Modified 768 0 0

Cperator  Arlene Area O Line 0 last lines -

SEG - new_amnb Electrodes - 41 Distance 5. .m i s 0

R=AB/2 Typeofaray -  Schlumberger (AMNB])

ABSZ length {13) from 7510 925 Overlapping 1 A MN B
Quadripoles 328 W

The second step is create Short protocol for central part of profile.

1. O create a new protocol file for 41 electrodes with 5 meter spacing and save it in new file

Noel 41 25w e AMMN ABF2 (- armayfe) Yese Nreading I et e e
ELR %5 [ [ 108 . ' '
Type of array 5 | 15 | 25 | 35 2:
() Pole-dipole () Dipole-Dipole V] 55 75 (34 38 - 3+
105 125 (347) 3 — a
CHalwenner () Switchar- AN J18E 178 (65 by a
()Wenneralpha () Fastgradient /205 225 (314 32 B-
(OWennerBeta () Switcher-Shart 30/5 325 (560) 3 ;' ¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢
@ Sehlumberger 33§§ i;g EWETBS)U 4
) 5/ 425 (1414) 1n-
Dipale lengths 506 525 (1728) s
MN=E; nines=4 SE5 575 (2073) dee -
M S0 625 (24o0) B e e
~ ~ G5 B75 (2659 L
MN=25; nLines=0 0 725 (3239) 14
MN=35; nLines=0 755 775 (3770 150
MN=45; nlines=0 B/ D25 (4273) 18-
MN=75: nLines=0 BE/E B75 (4807) :; e R R R R E R A R EE kR R R A h o h A b bk
MN=105: nLines-0 ggﬁ sl Egg;% 1l
nOuadrapoles=140 1005 103 (6537) ) 20~
1NRA 1NR(72R7 21+
2 22 . \ . . . . . , . 0
Bl 20 A &0 B0 " fob © e "~ iab " fe0 a0

2. Shift X to have 0 coordinate for central electrode. Shift(m) = -100. Save it Electrell txt
format o again.

+
3. [== Add file with LONG protocol and save two files in one be Menu-Save-Merge SEQ-
Merge TXT.
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SEQ 3
DATA 4
Borehole 4

Remote electrode
Save options. 4
Res2dmod(txt)
Sorting 4

Load | Save | Exchange Options Contours About
vEHEA M R
| amnbL.txt 78 0 0 | | Abs. values

FP | @

X2IPI -

User Manual 2017

| | T |pelete] poule

Area 0
des- 61

Extract array

chiumberger (AMNE)

Merge SEQ
Reciprocal SEQ c

Merge SEEE

Merge TXT

Line 0O

Distance 5.m

lapping 1 A
oS

Shiftim) 0 Bl
Delete
lastlines O

| [«
@
=1

firstlines 0 EEEEEEEEEEEEEENEEEEEEEEEEE

N4

x=(M+Ny/2
Ps.Z=AB/2

328

Merge several SEQ files into one large one

-167 133 100 BR7? -333 0 333 BR7 100 133 1k7

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

1. Make reciprocal Schlumberger array Menu-Save-Reciprocal SEQ-Electrell (txt) [3.3].
Open result file.

Load | Save | Exchange Options Contours About

0O &

SEQ
DATA
Borehole

Remote electrode
Save options
Res2dmod (txt)
Sorting

Extract array
Merge SEQ
Reciprocal SEQ

IE2DP

X=-65 Ps.7=45 Mnna 20 nM=19 nN=37 |

AB

JiiLIEA CERS:EY ) o B ore WSRRRLRES
> hergedR.ixt 768 0 0 [1 [ |Abs values 15l 4t vt s et + BEPRTTTEEETTE TS T v v v e v et s
3 2251 A
bbb TR e
shift (m) @ B
» Delete 45+ 1 L T e T T
Area 0 Line 0 lastlines 0 |2 525r B
b lgees 61 Distonce 5. ot — el
irst lines = 751 At hr e e ettt et
chiumberger (AMNB) aos|
e E R E R R bbb
» D185 Cwverlapping 1 A MN B o 90
oles 468 g sr
<105 LR R R
Elecrell (txt) 11251
x=(M+N)/2 120F
Ps.Z=AB/2 12758 Srr e iaas
135F
11253— P
167.5F
1651 -
17254
1807 1 1 1 1 1 1 L L 1 L L
-200 -166.7-133.3 -100 -66.67-33.33 0 3333 GE.67 100 133.3 1667

&

SEQ
DATA
Borehale

Remote electrode
Save options
Res2dmod(txt)
Saorting

R=4 Extract array

ABI2 Merge SEQ
Reciprocal SEQ
IE2DP

> Guadripoles
3 h

Now we have optimized protocol file for 4x21 cable set. We need to convert it in XML protocol
file for Terrameter LS. The fourth step is creating XML file.

1. We need to open protocol and Save in ORG format of ABEM.
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Read Electrell sequence in mfcrmr——mw“ Configuration of array i‘—- E
Load Save Exchange Options Contours About I [ [ Delete | Double ‘
DE-SEGE M FEEFgEl e -lA e R .y

G:\workdirHoeas nanka\mergedR.txt [ 768 ’07’07 1 ["] Abs. values | 158
] 225
Shift (m) @ s
378F
Delete 45
Operator  Elecrel| Area 0 Li o
Long or short ‘
SEQ- AMNB Electrodes - 61 Distance:
R=ABi2  Type ofarray -  Schiumberger (AMNB) et = - _
ABR2 lengih {17)from 7510 185 Overiappil ‘:‘Shnn32 '_:‘2x21 ‘:‘2x21ﬂemme[32 '_:‘2x32 444444444444444
Quadripoleg| | © Long32 © axa1 ) 4x21RemoteC2 () 4x16
Numberof chamnels e e s e e e s s e
mergedR Bt - GiworkdiriHosag nankal | ‘;T LT
4 G |
Qs [] Save UP £ DWN
- RIS

IBI]|>
Name of spead file (cable set) | -200 -180 -160 -140 -120 100 80  -60  -40  -20 0 20 40 kKO 80 100 120 140 160 180

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 correct spread file in ORG file.

e 4x21.adr - 4 electrodes array for 4x21 cable set

¢ 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.

| merged.org — ok

Davin [lpaska Qopmat Bwa Cnpaska
i blumberger (AMNB)

7

11
9
15
13
11
19
17

YD WD ] e N
T e = =

We could 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 in XML file.

£ Terameter 5 Tookox

File [Tools| View Help

" (C Spread and Protocol » Convert ADR to XML Spread File...

T ”UIJTW Braups & Convert ORG to XML Protocol File.. —=
| ©- StrataGem

{5 LS Instruments

File 4x21.adr does not exist. 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 manual of Terrameter LS Toolbox.
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Terrameter LS Toolbox &J

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

rTerrameter LS Toolbox u

ERROR: Failed to read G\workdir\Hoeaa nanka\4dx21.ADR!
Cannot check that protocol matches address file!

Finally we received protocol XML file with correct spread name, which could be used with
Terrameter LS and it could 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> 1 7 </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 not information about inter-electrode spacing in XML or ORG files.

4.2. Read field data of Terrameter LS

Terrameter LS Toolbox software can export field data txt format, which can be read by
Xx2ipi software

File Tools View Help

" (C:\Users\boBayes\Downloads) Project16 Project summary

4= Project Groups No [Name [Date & Time
ff 1[WENXKLR 1 01/07/15 *
4 StrataGem 2|pda6aM3c_t 01/07/15 *
153 ) Project16 3|Selftest 1 01/07/16 -

% 1) WENOIR_1 4[oda6aMEe 2 0107715

N 5 |pdd6aM3c_3 01707115
% 2) pd464M3c_1 5 IWENXKLR 2 01/07H5 -
-% 3) Selftest_1 a

% 4) pd464M3c_2
% 5) pd464M3c_3
® 6)
LS Instruments Summary

Pseudosection

IP Decay Curves

Full Waveform
Electrode Contact Test
Table

Show on Map

Edit Electrode Coordinates
XpOrt..

| |
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Export Project: Project16 Task: WENXXLR_2

==

Data fiter options
Al arrays

Nested array
Reciprocal nested array
Dipole-Dipole
Pole-Dipole
Poke-Poke:
Gamma
[ Accept negative resistivity data
Incude IP data
Pad BH-data with NULL (SASLOG)

] Include settings and measurements
(o)

[ Export only visible columns (TXT)

Fittered datapoints: 8 of 291

IP windows export options
(@ Exportal

Sum IP windows

-1

Export individual time window |-1

Export IP in msec

‘Coordinate export options
@) Don't use topography
Use local coordinates

Use world coordinates

Note: You can fiter datapoints individually in table view
before export

[2E100]

Mym
@) Text fle (:txt)
1 - ig Format (.usf)

(") Res2DinV (.dat)
Res3Dinv (.dat)

BERT/GIMLI Unified Data
Format (.udf)

SASLOG (Jas)

Use Data from ABEM (txt) format to read data from Terrameter LS Toolbox software.

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 II (Iris Instruments) (*.txt)

Data from Syscal-Pro (Prosys) (*.txt)

Protoco

-ﬁ D_a_ta from

at (*.dat)

ABEM (b) Cbxt)

5. How to use x2ipi with Syscal-Pro (IRIS Instruments, France)

5.1. Creating sequence file for Syscal-Pro

1. [ create a new sequence file for correct number of electrodes [3.1] and save it Electrell

txt format n .

EITII e ——— =

New SEQ file =l
[ - ﬁ.‘*:ﬂ - AMMN AB/Z (K_arrayfa) Yes/Na N_reading
45 [ 108
Tvpe of aray 5 | 15 | = 38
_ Fole-dipole _ Dipole-Dipole 25/25 375 (157.1) ‘es -
x . 73025 425 (2073) es 3
Helf4#enner Suitcher - AMN 365 475 12659
_\Wenner-Alpha (7 Fastgradient ¥140/25 525 (3267) 27
45/25 575 (395.8) L
WWenner-Beta Suitcher-Shert J50/25 B25 (4712) 2 =
55/25 675 (552.9)
©/Schlumberger V6025 725 (6409) 19
65/25 775 (735.0)
Dipole lengths 7| 70/25 B25 (8357) 15
MN=E: nlines=5 75/25 875 (3425)
MN=1E: nLines=0 7|80j25 925 (1056) 1
H o 85/25 975 (1175)
s 7/90/25 1025 (1301) 7
MH=35; nLines=0 95/25 1075 (1433
MN=48; nLines=0 v
MN=75; nLines=0 10525 1175 (1715)
b v 11025 1225 (1866)
MN=108: nLines=0 e 1578 aoon
nQuadropoles=440 12025 1325 (2187) _
19R2R 1375 (236R)

Delete | Double

TS

PEE -
PR
P
PR

.
.
-

P
$or et 4 s
$or et 4 s
$or et 4 s
PEE -
PEE -
PEE -
PEE -
PEE -
PEE -
PEE -
PEE -
PEE -
PEE -
PEE -

2

125 25 375 50 626 75 875 100 1125 125 1376 160 1625 17

1875 200 2125 225

2. Optimize sequence for Syscal-Pro. Make reciprocal Schlumberger array Menu-Save-
Reciprocal SEQ-Electrell (txt) [3.3]. Open result TXT file.
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D& s rE@EE| e -lE -t R o
G DATA * Imnb_sh ot 768 0 [0 1 []Abs. values ok
Borehole 4 — 15+
Remote electrode shitt(m) I 22:
Save options 4 Delete jl b

Opel Res2dmod(txt) Area 0 Line 0 lastlines 0 = | 15
Sorti , , - al
SEQ ) des- 48 Distance 5,.m frstines © |- ol
R=A Extract array chiumberger (AMNB) ol
Merge SEQ » 01125 Cverlapping 1 A MN B ~usE-
Reciprocal SEQ Electre (seq) 0les 440 od 60F

I

IE2DP

LT STSSICETE e — ]
Load [Save| Exchange Options Contours About | x-1025Pe7=3263 | W=215 | nA=21nB=22 nM=15 nN=2 Double
RGN . = = T M AB N

R e A e e

deEm e ~-BE
ergedR.txt W

0= SEQ 4
DATA
Borehale

-

Remote electrode
Save options
Opel  Res2dmod(ixt)
SEQ Sorting

R=A Extract array
ABIZ Merge SEQ

4
Reciprocal SEQ  * Guadripoles
IE2DP »

3. Now we need to prepare sequence file for Syscal-Pro and add gapfiller (dummy)

quadripoles. We could use Electre Pro software.

9 Electre Pro l oo N NS S = =] B

Eile Help
Doy &8 | =G | 4 | Creation || Corfiguration | Wiew Graph | Wiew Shest

. . Create with Imported file <-- new_amnb_sh.tat -
amnb_sh.sqz Automatic creation L = _amnb,_

Syscal parameters

Sequence name on Original sequence statistics Optimized sequence statistics
Aray Quadripale : a0 Quadiipole R
EL Anray: | Mmied ang Injection - a0 Injstion : flez
Channel used : ’17 Channel used : ’97
E stimated acquisition time - ’W E stimated acquisition time - ’W

Mazximum number of chal

Grid of the depth levels

.( ghulti-channel optimization T [ | T £
S p——7

b channel I:‘ Del. polarization effect
Standard compute uncomplete compute Create roll along zeq.
.qﬂ Allow gapfiller quadnpo ez
DHeversa quadripoles [ ABMM->MMAE |

I aximum investigation depth on< | 00 onYorZ: | 0.0 Lewvel 1] Quadripole : ‘ 440 Injection : | 440 Channel used 1 Estimated acquisition time : |

0:30:17

G:\warkditHosas nankatnew_amnb_sh.sqz

=sa

We made optimized sequence file (SQZ), which should be upload in Syscal-Pro for

measurements.

Also we could use OptiPro software from IRIS Instruments. We need uncheck Sorting
checkbox, because we already sorted quadripoles. x2ipi uses different algorithm of sorting

quadripoles.
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@ OptiPro - Finished ! =] 4

‘ & Open sequence file

Inputfile:  GiworkdinHoeaa nankainew_amnb_sh
Outputfiles | GiworkdinHoeaa nankalFro-new_amnb_sh b
GlworkdiHoeaa nankailinePro-new_amnb_sh td

Allow optimal insertion of dummy quadripaoles

#llow sorting of the quadripoles before optimization

-

Setthe maximum number of channels to be used (210 10): 10 =

== | [

Original sequence statistics
Cuad. nurmber: 440
Injection: Dipale Only Measure . Dipole Only

Optirmized sequence statistics
Quad. numher: 75§ MNumber of injection: 121
MNumber of channels finally used : 9

Cptimization gain: 3.6

Opti-Pro creates TXT file with long file name. We recommend to rename and to short this file
name because Syscal-Pro supports only 10 characters in file name.

Finally we have two sequence file: original TXT file and optimized TXT or SQZ file. We could
use original file for Syscal-Pro data processing.

There are many other options to prepare sequence file [3.4].

5.2. Read field data from Syscal-Pro

Prosys Il software can export field data in TXT format, which can be read by x2ipi
software.

[

H; Prosys II

File Communication Processing View Tools Help
£4 Open.. F2 L]
=+ Open last file.. F3 2| =] Spa.3| =] Spa.4| E) Rho | [ Dev |
<) Ere aE gg 0 0,00 15.00 85.29 01
- u} (alnlnl he =M ulul .17.48 D‘I
4 TN Fiecmager. s o
Import file... 03 03
; Geosoft..
Import Electre file... 43 01
ResZdinv / Res3dinv... )| 03
Add.. ! 21 03
Splitin files... b1D.. 51 03
1D IP... m 03
» ~ 5
Batch ResiX... E0 01
Display options... Resix IP... 4 01
B . 94 01
X Quit _ |nsev... 13 0
14 20,00 5] Sreadsheet... 52 a
15 20.00 2 reAdSERTSoUNding. 8 03
{[&a1e 20.00 & Spreadsheet separator (e bz
17 25.00 30 20 01
18 26500 a0 Track (pcx3)... 72 01
I = RE] 25.00 M Track (gpx). GH 0.1
20 2500 30.00 S0 T 1.7 01

We have to remove gapfiller measurements before data processing. If we made optimization
by Electre Pro software, then we could reject gapfiller by Prosys Il before export spreadsheet.
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_,H‘; Prosys Il

File Communication | Processing View Tools Help

& A8y & | N Keepselected data

# = Ignore selected data ﬁ
1 500 Delete ignored data Py
M2 10.00 Select channel... 0
3 1o Select level o
4 10.00 - 0
E5 1500 Select Y location... o
5 15.00 Automatic filtering 0.
7 15.00 Filtering 4 U'f
g }:gg Absolute Rho value g
10 ZD:UD Reject overload data U
=11 2000 Reject node... o

ola =
Reject aﬁller

13 20,00 0.
14 20,00 N
15 2000 Change El. array... 0
=16 000 Transform spacing XYZ o
17 25.00 Modify spacing... n-
18 .00 Lat/Long to Distance.. g
;g 20 Adjust GPS position... 0.
7 2500 Insert topography... 0
22 26.00 Compute Cole-Cole parameters... 0:
o ek} 25.00 AN} TS50 LRI Lo R 0.
[ BT 2R AN 20 AN Annn 0 AN oo ao ne

If we made optimization by OptiPro software, then we could reject gapfiller by x2ipi software.
There are two options to read data from Prosys Il software. Data from Syscal-Pro (Prosys)
option allows to reject gapfiller 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)
ABEM protocol (ORGY (Fora:=up:®.
& Data from Prosys (Iris Instruments) (*.t

Pro_(Prosys) ()

3 i
Data from ABEM (txt) (*.txt)
Protocol from ABEM (XML) (*xml)

6. How to use x2ipi with Res2dinv format data (Geotomo
software, Malaysia)

Res2dinv format is the main format ERT data.

6.1. 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 [3.5.3].
Remove data from bad electrodes X or X [2.5.2].

Remove bad point on pseudo-section in Display [2.4], on Profiling page [2.5.5] or
Soundings page [2.5.4].

4. Remove some spacing on Spacing page [2.5.3]

All removed point could be restored.

6.2. Correct X-coordinate

X-coordinate could be corrected by the next ways:
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¢ Change inter-electrode spglgzin_g on Electrode page [2.5.2]
£ 58
0 | [] Abs. values

‘_.

Delete
¢ Shift all X-coordinate lactlines A 2
e Mirror profile by Exchange menu [2.2.5].

6.3. Merge different array and different cable setup in one data set

To merge some data set in one file just open all date sets and save them in Res2dinv format

@ The x2ipi software could show data for different array on different pseudosections. This is the
example of one data set with three arrays: dipole-dipole (ABMN), forward and reverse pole-dipole.

Read Res2Dinv format o Pseudo-sections * e
load Save Exchange Opt\ons Contours About AQ,m _C2BA0PAIPE3 KAKYLLEroCH conpoTHaneHia (ABMN p= [%ST]
D& -e LRI L IER RV 22 | | =
3 workdirAlexandrovka 161190616\all_topo dat Abs. values J 1312 145
. 110
- i 16.7 b
GhworkdinAlexandrovka, 1811906 16ipd2 bt Shift(m) 0 o ggi
23.3 ——
Delete 6.7 == 4.9
last lines o : 20 40 60 80 100 =
- - . : - AO, MNcesopazpes KaxyLWeroca conpotueneHns (MMB [} m] :
SEQ- ABMN E\ec’rrgdes . 108 Distance 1.m frstlines. |0 = 7M5“"_LL'M—P7_*L p=_ [ 391
R=00'12 Typeofaray -  dipole-dipole (ABMN) e ' 191
00 length (44)from 110515 Overlapping & AgB  MgN “ 2.5 145
. " - - - 110
Data points - 5785 CGuadripoles 1613 \J s 30 ot
o e a 37.5 )
all_topo.dat - G Bl x=(B+M)/2 45 ' = 2?;
all_topodat-G \workdu’xAIexandrovka 16\1 Q06186 Ps.Z=0072 ="
all_topo.dat - G workdindlexandrovka. 1611906161 2 A0 £ £ L =
AQ,M I'Iceap.DEa3ee3 Kagmerum CONPOTUBNEHUA AMN! ﬂc [ m] :
10 ‘ 200
Section mode 20 140
(@) App. resigtivity Yoltage ACCUracy Swnth. resist Charg. misfit 30 j};gu
Chargeability Current Fesist. misfit Synth. charg. ;E \ - 50
20 40 60 a0 100

6.4. Input topography

The simplest way is preparing table X and Altitude coordinate table in any spreadsheet
application (like 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
g

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

Table
Data rodes) | Spacings | Soundings | Profiing | X corection
WK W Bal10 ~ Xx1
Alt -
1 1205
nre 1200
"
n7e 1195
"
1172 1190
"z 1185
e
172 1180
1w
1171.833 175
171,867 .
e 0 100 200 300 400 500 600
1713313~

b S 2" Wes]
Dats | [Elochodes)| Spacings | Soundings | Profilng | X correction
B @ ¥ Kb B[ - [ & %
= = “| 1205
1 1171833
z 1172 1200
3 5 11721068
4 10 11721 1135
5 1 1172126
6 20 1172133 1130
7 2 1172125 s
& 30 11721
g 35 1172.058 1180
T 4 1172
11 45 171777 "
2 50 1171 565
& 55 1171363 170
14 o el 0 00 200 300 400 500 60O

6.5.

Analysis of inversion result (INV files)

The inversion results could be usually improved, if we remove data point with large misfit. There is
an option in res2dinv software to remove such point - Menu-Edit data-RMS error statistics.

. e
© | RESZDINV : Display Sections Window - G\workdir\Alexandrovka.17\071017\seminar\

File

Display sections Change display settings | Edit data

Print

Exit

RMS error statistics

x2ipi could plot misfit pseudosection to analyze inversion result and remove data pint with large

misfit.

00 length (39) from 510 1726 Overlapping 6 AgB Mo 6 S SN R L Aol M 2
Data points - 1945 Quadripolss 921 ’_(.\\I/H | 2 Data points - 1845 Quadripoles 921 .7 7
SH_DD INV - G iworkdinAlexandrovka 1 7107101 7iserninar DATAY x=(BM)2 8 |SH_DRINY - GiworkditAlexandrovka. 1 TH0T101 Piserninan DATAL x=(B+M)/2 d
SH_DD INV - GiworkdinAlexandrovka.] 07101 7iserninan DATAL Ps.Z=0072 9 [SH-DDINV-GiworkditAlexandrovka 107101 PiseminanDATAL Ps.z=0072 9
10 1
1" | IE
Wl 12 | Section mode 1
Voltage Accuracy (7) Bynth resist Charg. misiit 13 | O App. resistivity Valtage Acoyc () Synth. resist Charg. misfit 9

Current () Resist. misfit Synth. charg. 14 Chargeability Current G esist misfit ) Synth. charg

(=]
. resistivity| Resist. misfit
T £ - L 75| e i siiger | B, o
150 “HEEEE 16f *IHITH 11 % iz N
254 5337 Hith i 20
225- kRE4 432.0 225 s il 1T
PRI - o BS ¢ 1= T 17.5
- 3511 +13 o o 1
375 ¥
5 £341 [Eigeitataiaete S 375 & i -
1 45 R3] g 12.5
525 E= | N 1 tit .
5or 187.4 &0 - RAS SRS Y
SRS SSSS RS SIRAR RIS RS BE Ea | FEbE iRt Y
B75- 152 1 PRI b e e ey 7.5
T N @ = 675 v
1233 75 i H 11t 1 £ 5
B25- TP ST
oe SERRIEH R R R s 100 o825 % - - 25
Gl B 2 S 2 2 S A 8111 Fagl! 25
Coos| ARRRRARAS S355252 554522 S ARRARAAY 65.79 cre + f . 1 5
1125 P S S 53.37 105 FPLTTTE SRR
[ - -7.5
120 ay o 1125 st et SRS 4
r R e =4 == S ST LT 43.29 I 120
12751 B S s T
135l N - 351 1275
28.48 135 e
1425} PO
150 et earees | i;; 14]253 O
18756F g
165+ B 1575
1725 166
25 50 75 100 125 180 250 275 300 325 350 1725
- T ——T P e, ) 25 50 75 100 125 150 1756 200 226 260 275 300 325
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