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1. Introduction

The survey data reduction program DAT38-4 is designed for use with Geonics EM38-4 ground conductivity
meter data and operates on MS Windows 10, 11, and later versions. DAT38-4 supports EM38-4 data files,
including Global Positioning System (GPS) data recorded directly on the Mesa2, Mesa3, Mesa4, or similar
MS Windows 11/10-based field computer logger, under the control of the EM38-4 program.

1.1 About DAT38-4

The DAT38-4 program is designed to process data collected on the field computer using the EM38-4
data acquisition program. It allows users to display, edit, recalculate inversions, and print data files.
Data can be plotted on any Windows printer. Additionally, the program includes an option to create
XYZ files that can be used as input for GEOSOFT, SURFER, or other contouring software. The
format [X, Y, datal, data2, data3, ...] is suitable if three or more columns are required.

This Windows-based version of DAT38-4 provides an intuitive interface with on-screen information.
The number of readings is limited only by the capacity of the computer's hard drive. It supports
any printer or plotter compatible with Windows.

EM38-4 readings are organized into profile lines. Each profile line can consist of an unlimited
number of readings and may contain up to 11 separate profiles, including:

. Eight Quadrature (Conductivity) and In-phase components for each of the EM38-4 coil
separations (0.5 m, 0.75 m, 0.88 m, and 1.0 m) labeled as Coil #1, Coil #2, Coil #3, and
Coil #4.

. Three optional real-time or recalculated inversion results (Thickness, Conductivity for

Layer #1, and Conductivity for Layer #2).

Note: The Quadrature component is generally referred to as "Conductivity" in this manual.

1.2 Contents of the DAT38-4 Distribution Disk

The DAT38-4 program is supplied on a USB memory module or CD, or it can be downloaded
from the Geonics website. The USB/CD contains the following files and directories:

. SetupDAT38-4.exe: Setup program for DAT38-4.
. Documentation: Directory containing manuals in PDF format.
. SetupEM38-4.exe: Setup program for the data acquisition software for the field computer.

1.3 DAT38-4 Software Installation

To install DAT38-4, exit all Windows applications before beginning the process.

1. Use Windows Explorer to locate the SetupDAT38-4.exe file in the USB/CD folder or the
download location (Figure 1.1). Double-click the file to launch the setup program.

1. Introduction 1



Home Share View ~ @
N =y . n
» = Ij o Cut Moveto - 3 Delete ~ By - Hsetectan
%l Copy path - [;1 BE selectnone
Pin to Quick Co Paste  _ = Hew Properties
e o [F] Posteshortaut COPY10 =] Rename G e £ Invert selection
Clipboard Organize New Open Select
-
<« v 4 ||« ProgramsGeonics » EM38-4_programs » Setups v o O Search Setups
Gtem_Data *  Name Date modified
inetpub B Sdlﬁ)lﬂ&&d.ﬂ(z 2020-11-02 10:16 PM
Intel
MyDocuments
Perflogs
Photo
Program Files
Dranram Filac fr8R1 il 1
Titem  State: @& Shared ==

Figure 1.1 Starting setup program

2. 'The Welcome window will appear After determining your computer’s configuration (Figure
1.2). Click Next to proceed.

Geonics DAT38-4

Welcome to the installer for DAT38-4 V1.01.

It is strongly recommended that you exit all Windows programs
before continuing with this installation.

If you have any other programs running, please click Cancel,
close the programs. and run this setup again.

Otherwise, click Next to continue.

= ool Next

Figure 1.2 Welcome window

3. Enter the serial number in the Serial Number window (Figure 1.3) and click Next.

serial number and click Mext to continue.

Serial Number:

[ | [y ] [ o

Figure 1.3 Serial Number Entry window
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4. 'The Installation Folder window will appear (Figure 1.4). The program will default install in
C:\Program Files (x86)\DAT38-4. Click Next to confirm, or use the Browse button to select a
different directory (Figure 1.5).

Cg DAT38-4 Setup

re would you like DAT38-4 to be installed ?

The DAT38-4 software will be installed in the folder listed below. To select a different location,
either type in a new path. or click Change to browse for an existing folder.

Install DAT38-4 to:
C:\Program Files (x861\DAT38-4 || Change...

Space required: 956 KB
Space available on selected drive: 236.00 GB

eme | [y ] [ o

Figure 1.4 Installation directory window

Browse For Folder

Install DAT38-4 to:

W Program Files (x86) ~
> Adobe
> Android

> Apple Software Update
Application Verifier
bin

Bonjour

Brackets

Cisco

Commeon Files
Corel

DAT3TW

DAT34W

DATE1LX2
DATEIMEZ
EMITwin

WOW W W W W W W Y Y

Folder; | Program Files (x88) |

oy ) [

Figure 1.5 Select Shortcut Folder window

5. Once the directory is confirmed, click Next. The Select Shortcut Folder window will open
(Figure 1.6). Customize or accept the default folder for the program menu. Click Next.

1. Introduction 3



e would you like the shottcuts to be installed?

The shortcut icons will be created in the folder indicated below. f you dont want to use the default
felder, you can either type a new name, or select an existing folder from the list.

Shortcut Folder:
[DAT384 v

(7 Install shortcuts for cument user only
(®) Make shortcuts available to all users

| <Back | | mex>,L\‘!J| Cancel |

Figure 1.6 Select Shortcut Folder window

In the Ready to Install window (Figure 1.7), click Finish to begin the installation. A progress

are now ready to install DAT38-4 V1.01

The installer now has enough information to install DAT38-4 on your computer.

The following settings will be used:
Install folder: C:\Program Files (x86)\DAT38-4
Shorteut folder:  DAT38-4

Please click Next to proceed with the installation.

e ||

Figure 1.7 Ready to Install window

Installation Successful
The DAT38-4 V1.01 installation is complate.

Thank you for choosing Geonics instrumentation and softwane!
Please click Finish to exit this installer.

Please visit us at http-//www geonics.com ..

 Back (Carce|

Figure 1.8 Finished window
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7. 'The End of Installation window will appear when the installation is complete. Click Finish.
The setup program will create a DAT38-4 program group and shortcuts in the Start menu.
Restarting the system may be required.

1.4 Data File Transfer

Data files with the extension .384 are saved in the logging computer. They can be transferred to a
desktop PC using a USB module, network connection, or other methods.

. Binary .384 files are raw data files and must be converted to the DAT38-4 format (F38)
using the "Convert" option in DAT38-4. Files in F38 format can then be loaded and
processed in DAT38-4.

. Avoid opening binary .384 files in a text editor, as accidental saves may corrupt the file.
If viewing is necessary, make a copy of the file first.

. Retain raw binary files until the end of the project. They contain all the necessary infor-
mation for troubleshooting potential issues

1.5 Program Overview

You can start DAT38-4 by double-clicking its icon in the Start menu, Windows Explorer, or a
desktop shortcut. Upon launch, the program occupies 80% of the screen (Figure 1.9) but can be
resized, maximized, or minimized to access other applications.

Geonics Limited

Figure 1.9 DAT38-4 Initial window

Initially, most menu items are disabled until a profile data file (F38) is loaded. The user can:

. Convert single or multiple raw binary .384 files to F38 format (In-phase units in ppt or
mS/m).
. Convert multiple .384 files to XYZ format.

1. Introduction 5



. Load DAT38-4 profile files (F38) and display them as stacked profiles.
. Exit the program.
When a profile file (F38) is loaded, all menu options become available. The program supports a

single-document interface, but users can display additional data files in new windows or add them
to the current data set using the "Add DAT38-4 Profile File" option.

The DAT38-4 data can be displayed as stacked profile (Figure 1.10), and if inversion results are
available data presentation can be also viewed as vertical cross-section (Figure 1.11) or combined
stacked profiles with associated vertical cross-section (Figure 1.12).
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Figure 1.10 DAT38-4 screen after profile file is loaded
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Figure 1.11 DAT38-4 screen with vertical sections after profile file is loaded
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Figure 1.12 DAT38-4 screen with profiles and vertical sections after profile file is loaded

In the profile view, users can:

. Save or "Save As" files after editing.

. Print profiles using any Windows-supported printer.

. Manage survey lines (select, rename, or delete lines).

. Display profiles with specific parameters (e.g., component, coil separation).
. Specify value ranges and axis ticks for stations and components.

. Customize grid lines and line colors.

. Shift data sets up or down in user-specified steps.

. Correct data drift (if the Drift Control Procedure was used during data collection).
. Edit survey geometry (set limits, shift lines, position markers).

. Perform inversion using original or edited data sets.

. Export data to XYZ format (grid-based or GPS-based coordinates).

. Export data for the EM4S0il-G inversion program.

. Convert up to 50 .384 files simultaneously to F38 or XYZ format.

1. Introduction






2. Quick Start

This 'Quick Start’ section is designed to provide a streamlined guide for downloading and editing an EM38-4
survey. It serves as a starting point for users who want to quickly get familiar with the basic functions of the
program. Later sections will delve into more detailed explanations of all program functions.

2.1 Converting Binary Instrument Files to DAT38-4 and XYZ Formats

The data acquisition program EM38-4, running on the field computer, saves readings in a raw
binary file format with the extension .384. These raw files must be transferred from the Mesa3 (or
another data logger) to a desktop PC using a USB memory module, network connection, or other
transfer methods.

The DAT38-4 program utilizes ASCII-formatted data files with the extension .F38. Since the raw
binary files (.384) are not directly compatible, they must first be converted to the DAT38-4 (F38)
format. The program's Convert Files menu allows users to convert raw data files (.384) into ASCII

files (.F38).
To convert .384 files, navigate to the Convert Files menu and select one of the following options:

1. Convert EM38-4 File (.384) to DAT38-4 (.F38) Format — This option allows for the conver-
sion of a single data file (Figure 2.1).

Convert Instrument File (384) to DAT38-4 Format (F38)

Input File | IC:\Data\Dat338-4\GradFiles\‘l 00119A.384

Qutput File: IC:\Data\Data384\GradFiles\1 D0119AF38

Select Inphase Units:  |ppt A | |
Cancel OK Process
Select EM38-4 dta file (384) [
Figure 2.1 Convert EM38-4 Files to F38 Format dialog
(Inphase units in ppt)

2. Convert Multiple EM38-4 Files (.384) to DAT38-4 (.F38) Format — This option simultane-
ously enables batch conversion of up to 50 files. After clicking the Process button, all selected
files will be converted to the F38 format (Figure 2.2). The converted file names are not specified
in the dialog; however, each file name is displayed during processing (Figure 2.3).

Convert Multiple Instrument Files (384) to DAT38-4 Format (F38)

SelectFiles [! ISe\ected 6 data files to be converted
[

SelectInphase Units:  [ppt A
Cancel oK Process

Select EM38-4 datz files (384)

Figure 2.2 Convert Multiple EM38-4 Files to F38 Format
dialog (selected Inphase units in ppt)

Conversion to the selected Inphase units is independent of those used during data collection.

2. Quick Start o



Convert Multiple Instrument Files (384) to DAT38-4 Format (F38)

SelectFiles | ISe\ected 6 data files to be converted

]

Processing file 1: 030413A.384

SelectInphase Units:  |[ppt -
Cancel oK Process

Wiiting file: T of 6

Figure 2.3 Convert Multiple EM38-4 Files to F38 Format
dialog during conversion procedure

To select files for conversion:

. Click the Select Files button to open a file selection window displaying available .384
files.

. Choose one or multiple files (in the Multiple Files dialog).

. Once files are selected, the Process button will become active.

. Click Process to initiate the conversion. The converted files (.F38) can then be loaded

into the program as Profile files.

A third option in the Convert Files menu allows for conversion to XYZ format:

3. Convert Multiple EM38-4 Files (.384) to XYZ File Format - This option opens a dialog win-
dow (Figure 2.4). Chapter 7 (Export Data Files to XYZ Format) provides a detailed explanation
of its parameters. Users can select up to 50 files for conversion.

Convert Multiple 384 FILES to XYZ Format Based on GPS Positions

~ Specify Output File Name
File | INO Selected Files
~File Format Column Delimiter-  ~Coordinates (Datum WGS84)——— - GPS Time Gap
Cleen=ot = [Geodstic DDD.dddddd ] [500 " seconds
" Comma
© Surfer s
. pace —Data Cormrections————————— - GPS Comections ——
 Generic i Tab
™ Correctfor Coils Offsets IAGPS (Raw) vl
~Inphase Units ——————————————— " System Time Constant Delay ~HDOP Mask
ppt M IW seconds (max 2s) IT HDOP
Cancel 0K Process
Specify the File Format and then select up fo 50 dats files [ 384)

Figure 2.4 Convert Multiple EM38-4 Files to XYZ Format

dialog
To proceed with the XYZ conversion:
. Click Select Files to open a file selection window displaying available .384 files.
. Choose the desired files.
. The Process button will become active.
. Click Process to convert the selected .384 files to XYZ format.

As with the F38 conversion, the file names are not specified within the dialog, but each converted
file’s name is displayed during processing (Figure 2.5). The generated XYZ files contain unprocessed
field data, preserving the raw values acquired during data collection. This option provides a quick
way to convert field data into XYZ format for further analysis.
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Convert Multiple 384 FILES to XYZ Format Based on GPS Positions

-~ Specify Output File Name

~Coordinates (Datum WGS84)——

~GPS Time Gap

|Geodetic DDD.dddddd ~|

—Data Corrections

™ Correctfor Coils Offsets

[~ System Time Constant Delay

030 seconds (max. 2s)

File | |Se|ected19dataﬁlesto be converted
~File Format Column Delimiter
@ Geosoft @ Fixed
© Comma
i Surfer
" Space
i Generic  Tab
~Inphase Units
ppt hd

IS.{}O seconds

~GPS Corrections ——

AGPS (Raw) ~|
~HDOP Mask

4.0 HDOP

Checking quality and pre-processing GPS positions

Cancel CK Frocess

Processing file 17 GracefarmXXX - Copy (26) 384

Figure 2.5 Convert Multiple EM38-4 Files to XYZ Format
dialog during conversion procedure

2.2 Displaying Data as Profiles

Loading and Displaying Data Files

To display data, navigate to File | Open Profile File in the DAT38-4 program menu. This action
will open the Select Profile File window, which is the first step in the process of displaying data

I Select Profile File
« v > ThisPC > Windows(C:) > Data > Data3s-4 » NaszNewC v O P Search NaszNewC
Organize v New folder v M @
Name Date modified Type Size
s Quick access _

| Grace farm_New.F38 F38 File 6,738 KB
& This PC 7 GracefarmSM_New 1.F38 F38 File 26KB
3D Objects ) GracefarmSM_Newl2F38 F38File 51kB
§ Apple Phone Hminrse F38 File 32K8
I Desktop | ModVOS2.F: F38 File 634KB
» 'y‘ ModV092119E4.F38 F38Fil, 634 KB

Documents e i
Donnlond TlanF3s F33File 6738 KB
¥ Downloads (i nn3sF38 F33 File 548
b Music 7l nn3sOtherF38 F38 File 54KB
=] Pictures TlnnnF3s F33File 6738 KB
B videos T nnsF38 114 Fa8 File 154 KB
&, Windows (G TlacF3s 2022-07-311220PM  F38File 54KB

¥ Network
File name: ‘ v ‘ DATI8-4 Profile Files (“F38)

Figure 2.6 Open EM38-4 File window

1. Choose the desired directory and file name.

2. Click Open or double-click the file or press Alt + O on your keyboard.

The Select Profile File window displays available files with the .F38 extension. Once the file is loaded,
the data is shown in a stacked profile format (Figure 2.7).

Survey lines are organized into panels, each containing recorded data. Generally, each survey line is
assigned to a separate panel. However, if multiple survey lines share the same line name and instru-
ment mode, they will be placed in individual panels.

2. Quick Start 11
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Figure 2.7 DAT38-4 screen with stacked profiles

Below the program menu, a set of small windows displays:

. Current Line Name
. Station
. Reading values for the survey line and station under the mouse cursor

The data file name (excluding the extension) is displayed in the top-right corner of the profile plot

window.

Each panel includes one or more data types (channels) defined by a combination of components,
coil separation, and other parameters. Access the Select Data Type window via Display | Select
Data Type to configure data types. (See the "Select Data Type" section below.)

EM38-4 Data Type Descriptions

The program uses standard abbreviations for each data type (channel):

C #1 - Conductivity,
I/P #1 - Inphase,

C #2 - Conductivity,
I/P #2 - Inphase,

C #3 - Conductivity,
I/P #3 - Inphase,,

C #4 - Conductivity,
1/P #4 - Inphase,

Coil Separation 0.50 m
Coil Separation 0.50 m
Coil Separation 0.75 m
Coil Separation 0.75 m
Coil Separation 0.88 m
Coil Separation 0.88 m
Coil Separation 1.00 m
Coil Separation 1.00 m

In addition, if available, inversion results (such as first layer thickness, conductivity of layer #1, and
conductivity of layer #2) can be plotted. However, numeric windows are not provided for these

parameters.

All Conductivity and Inphase channels are displayed for all survey lines by default.

. The left vertical axis corresponds to apparent conductivity (Quad-phase component) and
is labeled in millisiemens per meter (mS/m).

12
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. The right vertical axis represents the Inphase response, labeled in parts per thousand (ppt)
of the Primary Field or mS/m (depending on how the file was converted).

. If Inversion Results are selected, Inphase options are disabled. The right Inphase axis is
replaced by a Thickness axis (in meters). Inversion Conductivity values are scaled accord-
ing to the left Conductivity axis.

Selecting and Managing Survey Lines

Selecting Survey Lines

When a data file is loaded, all survey lines are displayed. To choose specific lines, navigate to Dis-
play | Select Lines in the program menu. This opens the Select Survey Lines window (Figure 2.8).

. Click on survey line names in the Available Lines list to select or deselect them.
. Use the Select All and Unselect All buttons for bulk selection.
. After finalizing your selection, click OK to update the display.

Available Lines Selected Lines Rename Line Number of Lines —

1 1 Total: 4
25 3

Selected: 2
4 Rename Line |

Deleted 0

Mode

5 Select Lines Reverse Order

Cancsl
Delete Lines

&
T Rename Lines
e

Click to Select Click fo Unselect .

Undo Delete oK
Select All Lines Unselect All Lines

Figure 2.8 Select Survey Lines window
Deleting and Renaming Survey Lines
To delete or rename survey lines, use the Select Lines window (Figure 2.8).
Deleting Lines

1. Click the Delete Lines radio button under Mode.

2. Select the line name in the Available Lines list. A D will appear next to it, indicating it will not
be displayed or saved.

Renaming Lines
1. Click the Rename Lines radio button.
2. Select a line name in the Available Lines list.

3. Edit the name in the Rename Line text box and click Rename Line.

Note: Deleted and renamed lines remain valid only for the current session. To save changes perma-
nently, use Save or Save As. You should use Save As to retain an unedited copy of the original data.

2. Quick Start 13



Selecting Profile Data Type

Go to Display | Select Data Type in the program menu to specify which data types to display. This
opens the Select Data Type window (Figure 2.9).

Select Data Type x

Show Profiles

¥ Conductivity #1 ¥ Conductivity #2 ™ Conductivity #3 ¥ Conductivity #4

W Inphase #1 ¥ Inphase #2 ¥ Inphase #3 ¥ Inphase #4

Inversion Profiles: I Thickness " C Layer #1 " C Layer #2

Selection of any Inversion Profile disables Inphase profiles display options

Cancel OK
N

Figure 2.9 Select Data Type window
EM38-4 Data Type Descriptions

Conduct. #1 - Conductivity, Coil Separation 0.50 m
Conduct. #2 - Conductivity, Coil Separation 0.75 m
Conduct. #3 - Conductivity, Coil Separation 0.88 m
Conduct. #4 - Conductivity, Coil Separation 1.00 m
Inphase #1 - Inphase, Coil Separation 0.50 m
Inphase #2 - Inphase, Coil Separation 0.75 m
Inphase #3 - Inphase, Coil Separation 0.88 m
Inphase #4 - Inphase, Coil Separation 1.00 m
Thickness - Inversion: Thickness of the first layer
C. Layer #1 - Inversion: Conductivity of the first layer
C. Layer #2 - Inversion: Conductivity of the second layer
. Inversion profiles can only be displayed if inversion was applied.
. If an inversion profile is selected, Inphase profiles are automatically disabled.

Setting Profiles Display Parameters

To adjust the display range of profile parameters, go to Display | Set Profiles Display Parameters
(Figure 2.10).

This allows you to modify:
. Survey line length (stations displayed)
. Amplitude scaling for Conductivity, Inphase, and Inversion results
. Major tick intervals and minor tick frequency (used for grid lines and labels)

Set Vertical Section Parameters

To change the display mode and adjust vertical section settings, go to Display | Set Vertical Section
Parameters (Figure 2.11).
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Set Profile Display Parameters

- Stations

Minimum: |0.00

Maximum: |g79 oo

!

Major Tics Value: |100.00

Minor Tics Frequency:

~ Conductivity [mS/m]
Minimum: |0.00

Maximum: |100.00

B

Major Tics Value:

—_
=]
4

Minor Tics Frequency:

~Inphase [ppt]
Minimum: |-50.00

Maximum: |250.00

90

[ |
=
o
=]

Major Tics Value:

—_
=]
4

Minor Tics Frequency:

Minimum: |0.00

Maximum: |2 0o

~ Thickness [m] (for Inversion plot)

1

Major Tics Value:

.O
(1) |
(=]

—_
=]
4

Minor Tics Frequency:

Cancel OK b

Figure 2.10 Set Profile Display Parameters dialog

This window contains:

1. Plot Type: Choose Profiles Display Only (Figure 2.7 above), Vertical Section Only (Figure

2.12), or Both (Figure 2.13).

2. Conductivity Range (mS/m): Adjust the color scale for the vertical section.

3. Depth Settings: Define maximum depth, major tick values, and minor tick frequency (minimum
depth is fixed as zero - representing soil surface).

Set Vertical Section Parameters

-200.00

-150.00

-100.00

-50.00

-0.00
mSim

~ Plot Type

&~ Profiles Display Only
" Vertical Section Only
" Both, Profiles and Vertical Section

~ Conductivity [mS/m] (Inversion)

Minimum Conductivity: ID_DD
Maximum Conductivity: I200_00

~ Depth [m] (for Inversion section)

Maximum Depth [m]: I2.00

Minimum (Fixed - Surface): |0.00

Major Tics Value: 1.00
Minor Tics Frequency: 10 <
Cancel OK

Figure 2.11 Set Vertical Section Parameters dialog
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Figure 2.13 The DAT38-4 screen set to the Both, Profiles and Vertical Section type of display

Setting Profiles Graphic Attributes

To modify profile colors and line thickness, go to Display | Line Attributes (Figure 2.14).
. Click a color button to open the Select Color window.

. Choose a color and adjust thickness as needed.
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Setup Display Options

Component Coils

Conductivity Coil #1

Inphase Coil #1

Conductivity Coil #2

Inphase Coil #2

Conductivity Coil #3

Color (click to change)

Thickness

7| I‘I pixel
7| I‘I pixel
—l |2 pixels
—l |2 pixels
_l |3 pixels

Inphase Coil #3

_l |3 pixels
| |4 pixels
| |4 pixels

_l |3 pixels
| |2 pixels
| |2 pixels

oK [y

Conductivity Coil #4
Coil #4

Inphase

Inv. Thickness #1
Inv. Conductivity #1
Inv. Conductivity #2

Ledladfled Ledled Ledlaf Lellef Lefle]

Cancel |

Figure 2.14 Selecting attributes for profiles

2.3 Editing Data

The Edit Data option allows for adjustments to entire survey lines, including response level shifting,
applying linear corrections, and smoothing data for selected survey lines and components. To access
this option, select Edit Data from the main menu at the top of the screen (Figure 2.15).

The Edit Data menu contains four key functions:

msim,

msim,

0

7000

2000 3000 w0 5000 5000 7000 000
uuuuu

Figure 2.15 Edit Data menu

Shift Data Set — Adjusts the amplitude level for a selected survey line and component.

Linear Correction — Removes possible linear drift effects from selected survey lines and
components.

Smoothing — Applies smoothing to data with a selected degree of intensity for specific
survey lines and components.

2. Quick Start
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Drift Correction Using Control Points — Corrects drift based on control point measure-
ments taken during the survey (available in EM38-4 version 1.06 or later).

These options are only available when using the Profiles Display Only mode. If another display
mode is active, an appropriate notification will appear.

2.4 Editing Survey Geometry

The Edit Geometry option allows for adjustments to survey profile geometry, including repositioning
start and end stations, shifting survey lines, and modifying stations marked with fiducial switches.
Select Edit Geometry from the main menu (Figure 2.16).

ExportFiesConvertFiles _ About

ct ] Comment Svp wesLsm
[

i 12500
2000

1500

1000

00

— 00

4 L L la == - 500

msim 12500
W = ~7 \ 4,—:_\_’\/—/\ -

mSim

0

7000 2000 3000 00 5000 5000 7000 2000
Stations

Figure 2.16 Edit Geometry menu

The Edit Geometry menu includes three functions:

Set Line Limits — Modifies selected survey lines' start and end stations.

Shift Survey Lines — Moves selected survey lines along the profile axis in a positive or
negative direction.

Position Markers — Aligns fiducial markers and adjusts survey lines' start and endpoints.

Editing data positions is generally unnecessary for surveys conducted without fiducial markers.
However, common field errors—such as incorrect start stations or line directions—can be corrected
using the Set Line Limits or Shift Survey Lines options.

If fiducial markers were used, the following two-step adjustment process is recommended:

1.
2.

Adjust survey line start and end positions using Set Line Limits or Position Markers.

Align fiducial markers using the Position Markers tool.

Even when fiducial markers were not used, the Position Markers tool can still effectively adjust
survey line start and end stations.
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2.5 Inversion

This option allows users to calculate inversion results if the inversion setting was not enabled during
data collection or to re-calculate inversion after data value modifications, mainly when using the

Data Shift or Smooth Data options.

When the Inversion menu item is selected, the Inversion Setup dialog appears (Figure 2.17). This
dialog and its parameters are identical to those in the data acquisition program, with one key dif-
ference: it allows users to modify the EM38-4 Height (always in meters) and displays the EM38-4
Height value specified during data collection. A detailed description of all parameters in the Inver-
sion Setup dialog can be found in Chapter 6.

Inversion Setup

. Constrained Inversion Parameters | EM38-4 Height

" Enable Constrained Mode = v TR

38-4 Height: |0. m
Thickness: & |0_4[] m
EM38-4 Height in Data File:
Cond #1: |20_00 mS/m 19
030m

Cond. #2: © I‘IDD.DO mS/m

Select one of above parameters T Enable Previous Data Mode
[

Cancel | Accept and Exit Process h

Figure 2.17 Inversion Setup dialog
Clicking the Process button initiates inversion calculations for each data point. A progress bar
(Figure 2.18) indicates the status of the process, which may take several minutes for large data files.
Once completed, the results are updated according to the settings in the Set Data Type, Set Profiles
Display Parameters, and Set Vertical Section Parameters dialogs.

Users can either accept the new inversion values (Accept and Exit) or discard them (Cancel). If
canceled, the display will revert to the original inversion values. Use the Save or Save As options to
save the new inversion values in the data file permanently.

3 Geonics DAT3E4.

Data_Edit Data_Edit Geometry_Inversion EiportFies _ConvertFiles_About
Svp_main_sm

e[ J on[__J om[__] cm[_] comen
wen [ e[ ] e[ ] e[ ]

700

Inversion 138-4 Height
I™ Enable Constrained Mode

Thickness: & 040 m

Cond.#1: € [000 mSim EM38-4 Height n Data File:

047
Cond.#2 € [10000 msm || °¥™ |
Seloct one of above parameters | I~ Enable Previous Data Modo.

Cancel | Accoptand Exit | Process |

EM3g-4 Height [047 m

T O

10000.0

LR eeeeeee—— L) Satons

Figure 2.18 Inversion procedure during processing
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2.6 Export Files

To access export options, select Export Files from the main menu. This menu contains four options

(Figure 2.19):

7000 2000 300
uuuuuu

Figure 2.19 2Export Files menu

1. Create a Grid-Based XYZ File

2. Create a GPS-Positioned XYZ File

3. Create Grid-Based EM4Soil-G File

4. Create GPS-Positioned EM4Soil-G File

The first two options generate standard XYZ files for various mapping systems, while the latter two
create input files for the EM4Soil-G inversion program (developed by EMtomo). The EM4Soil-G
file formart is similar to XYZ files but uses the gxyz extension.

Grid-Based Export Options

The Create Grid-Based XYZ File and Create Grid-Based EM4Soil-G File options generate files
based on survey lines arranged in an N-S or W-E configuration. These options assume data was
collected along a predefined grid, and it is strongly recommended that each file contains parallel
lines surveyed in one direction (either W-E or N-§).

The program interprets survey stations along the lines as one coordinate (X or Y) and the line names
as the other coordinate. Line names can be adjusted using the Rename function in the Select Sur-
vey Lines window if they do not match the expected coordinate. Before generating the XYZ file,
use the Edit Geometry menu options to properly organize station positions (e.g., line endpoints,

fiducial markers).
GPS-Positioned Export Options

The Create GPS-Positioned XYZ File and Create GPS-Positioned EM4Soil-G File options are
available only when EM38-4 data is collected with GPS positioning. The GPS receiver must be
connected to the Mesa3 (or another field computer logging EM38-4 readings) via a serial port, and
GPS data must be recorded in the EM38-4 file.
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Create Grid-Based Files

Selecting Export Files | Create Grid-Based XYZ File opens the Create Grid-Based XYZ File dialog
(Figure 2.20). Similarly, choosing Export Files | Create Grid-Based EM4Soil-G File opens the
Export EM4Soil-G Format with Grid Layout-Based Positions dialog (Figure 2.21). The EM4Soil-G
dialog is more straightforward since its format and content are fixed, requiring only the File Name
and Survey Lines Orientation.

Create Grid Based XYZ File

~Specify Output File Name

File | C:\Data\Data38-4\NaszNewC\Newxyz.xyz
~Survey Lines Orientation
@ Lines along West-East " Lines along North-South
~Component Inversion Results
@ Conductivity and Inphase ™ Thickness Layer#1
" Conductivity ™ Conductivity Layer #1
" Inphase ™ Conductivity Layer #2
~File Format Column Delimiter Options
" Geosoft & Fixed ™ File Header
 Comma i
& Surfer ¥ Include Time Stamp
" Space ™ Correctfor Coils Offsets
" Generic  Tab " Separate Files for Each Coil

Select File Format and then Specify Output File

Cancel | OK Process

Figure 2.20 Create Grid Based XYZ File dialog

Export to EM4S5oil-G Format with Grid Layout Based Positions

~Specify Output File Name
File | C\Data\Data38-4\NaszNewC\NewFile02.gxyz

~Survey Lines Orientation
@ Lines along West-East " Lines along North-South
|
Cancel | oK Process
Figure 2.21 Create Grid Based EM4S0il-G File dialog
Several parameters must be specified for the XYZ file:
. Survey Line Orientation — Choose W-E or N-S. If W-E is selected, the program assumes

the line name represents the Y (N-S) coordinate and that stations are aligned along the
X (W-E) axis. If survey lines are incorrectly labeled, rename them in the Select Lines
window. If a line name starts with a number followed by a letter (e.g., 10N), only the
number is recognized as the Y coordinate.
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Component Selection - Select the EM38-4 data type and the components to be included
in the output file. The data is arranged as follows: X coordinate, Y coordinate, followed
by components for each coil separation (four total).

Inversion Results - This is enabled only if the inversion mode was active during data
collection. Inversion results always follow the selected data components.

File Format — Choose the appropriate format for contouring software. Options include:

0 Generic — A multi-column format without text headers, compatible with software
like Geosoft and Surfer.

0 Geosoft — Uses the .xyz extension by default.

0 Surfer — Uses the .dat extension.

0 Generic — Uses the .asc extension.

Column Delimiter - Choose the delimiter format required by your application. The
Fixed option provides a consistent field width with spaces between columns, ensuring
compatibility with most text editors.

Additional Options - Enable headers, timestamps, or date columns. If the Create Ad-
ditional File option is checked, a separate file containing comments (with associated
coordinates and timestamps) is generated. If no comments exist, this option is disabled.

Clicking Process starts file creation, with a progress bar displaying the completion status.

Create GPS-Positioned Files

To export EM38-4 files containing GPS data:

Select Export Files | Create GPS-Positioned XYZ File to open the Create XYZ File
Based on GPS Positions dialog (Figure 2.22).

Select Export Files | Create GPS-Positioned EM4Soil-G File to open the Export to
EM4Soil-G Format with GPS-Based Positions dialog (Figure 2.23).

Since the EM4S0il-G format has a fixed structure, only coordinates and GPS quality parameters
must be specified.

Before creating the XYZ file, specify:

Output File Name — Click File to open the Select XYZ File window, choose a file name,
and click Save. The selected file name appears next to the File button.

Component Selection - Choose the EM38-4 data type and components to include. The
data is arranged as X coordinates, Y coordinates, and components for each coil separation.

Inversion Results — Enabled only if inversion mode was active during data collection.
Inversion results always follow the selected components.

Additional Options — Enable headers, GPS quality, elevation, timestamps, or comments.
The GPS Quality parameter includes:

0 Quality — Degree of differential corrections.
0 Number of satellites.
o HDOP parameter — A measure of horizontal accuracy.

XYZ Format — Choose the appropriate format for contouring software. If the Header is
enabled, the file includes a comment describing column contents and coordinates.
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Create XVZ File Based on GPS Positions

-~ Specify Output File Name
File | C\Data\Data38-4\NaszNewCiNewxyz xyz
- Component——————————— ~Inversion Results —————— Options
& Conductivity and Inphase ™ Thickness Layer #1 ¥ File Header
 Conductivity ™ Conductivity Layer #1 ¥ Elevation
" Inphase [~ Conductivity Layer #2 ¥ GPS Quality
. File Format Column Delimiter, - Coordinates (Datum WGS84) - GPS Time Gap
' Ezve = [Geodetic DDD.dddadd ~] [500 " seconds
 Comma
& Surfer s
pace Data Corrections—————— [ GPS Corrections——
= Generic " Tab
™ Correctfor Coils Offsets IAGPS (Raw) -
rAdditional Files —————————————— ™ System Time Constant Delay “HDOP Mask
™ Separate Files for Each Coil 030  seconds(max 2s) IT HDOP
[
Select File Format and then Specify Oulput File
Cancel oK Process %

Figure 2.22 Create XYZ File Based on GPS Positions dialog

Export to EM450il-G Format with GPS Based Positions

~ Output File Name

C\Data\Data38-4\NaszNewC\NewFile02 gryz

Geodetic DDD.dddddd vl IAGPS (Raw) - I™ System Time Constant Delay

~Coordinates (Datum WGSEA—)—‘ ~GPS Corrections —— Data Corrections

~GPSTimeGap—— ~HDOP Mask
030 seconds (max 2s)
5.00 seconds I4—D HDOP
f
Specify Quiput File
Cancel oK Process

[

Figure 2.23 Export to EM4Soil-G Format with GPS Based

Positions dialog
. Column Delimiter — Select a delimiter format (fixed-width fields are recommended for

easy viewing in text editors).

. Coordinate System — Output can be in:
o Geodetic coordinates (Latitude/Longitude, in degrees).
o UTM coordinates (in meters, feet, or US Survey feet, using the WGS1984
datum).
. GPS Time Gap — Specifies the maximum interpolation time (in seconds) between GPS
positions. A value 2-5 times the GPS acquisition frequency is typically appropriate.
. GPS Corrections — Select the minimum GPS differential correction level required.
. HDOP Mask — Set an HDOP threshold; readings with higher HDOP values are excluded.
. Correct for Coil Offsets — Adjusts for varying measurement center positions for differ-

ent coil separations (0.50m, 0.75m, 0.88m). The program interpolates readings based
on system movement direction and transmitter coil position.

. System Time Constant Delay - Enter a correction value for time delays in the EM38-4
and GPS receiver system. Set it to zero to disable it.

Clicking Proceed starts file creation, with a progress bar showing progress.
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3. Loading/Displaying Data

The DAT38-4 software displays files as stacked profiles before allowing editing, reorganizing survey lines, or
exporting to grid- or GPS-based XYZ data files. Files containing EM38-4 readings use the F38 extension.
This section describes these files. Conversion from binary raw (384) format to F38 format is explained in
section 2.1. The formats for instrument binary files (extension 384) and DAT38-4 files (extension F38) are
detailed in Appendix A.

3.1 Loading Profile Files

Loading Data File

Loading a Data File
. Startup: When the DAT?38-4 starts, most menu items are disabled. They become enabled
once a data file (F38) is loaded.
. To Load: Choose File | Open Profile File (see Figure 3.1).

Geonics Limited

Figure 3.1 DAT38-4 File menu before any data file is loaded

. File Selection: The Select Profile File dialog appears (Figure 3.2). Navigate to the desired
directory, select the file, then click Open (or double-click, or press Ale+O).

. Progress Indicator: A progress bar may indicate the loading percentage for large files.

. Display: Once loaded, data appears as stacked profiles (Figure 3.3). Each survey line is

shown in a separate panel—even if lines share the same name.

In each panel:

. The default display profiles the Conductivity and Inphase components for all four coil

separations.

3. Loading/Displaying Data 25



7 Select Profile File X

A4 s ThisPC 5 Windows(C) » Data » Datae-4 5 MaszNewC v B P Search NaszNewC
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8 30 Objects ) GracefarmSM_Newl2.F38 F38 File S1KB
B Deskiop ImnF F32 File 32kB
Documents ] Mpdvosz.F3e F33 File £34KB
& Dowrloads 7] medvooz 1584738 F38 File 634 KB
TnnFs F32 File 6738KB
D Music e
I an3sF3e F33 File 31KB
=] Pictures 7 nn3sOtherF38 F38 File 54 KB
Z nnn, ile X
B videos 7 nnn.F38 Fa8Fil 6738 KE
i Windows (C) I ans.F38 F33 File 154KB
TxcF3e F38 File saKB
= Network 4
[ JUREK1D
File name: ‘ModVO‘JZ.Fi& v| DAT38-4 Profile Files (F38)

Figure 3.2 Select EM38-4 Profile File dialog
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Figure 3.3 DAT38-4 screen with stacked profiles

. Inversion results can be selected.

. The left vertical axis shows EM38-4 conductivity (in mS/m), while the right axis shows
the Inphase component (in ppt of Primary Field or mS/m, based on conversion settings).

. When Inversion Results are chosen, Inphase profiles are disabled. The Inphase axis is
replaced by a Thickness axis (in meters), while the Conductivity axis is used for layer
conductivity profiles.

Loading Additional Data Files in the Same Window

. Select File | Add DAT38-4 Profile File (Figure 3.4).

. The file selection dialog (Figure 3.2) appears. After choosing a file, a new stacked profile
window appears below the previous data set (Figure 3.5).

. Multiple files can be combined and then saved as one data set.
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Figure 3.4 Add DAT38-4 Profile File menu
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Figure 3.5 DAT38-4 screen after additional file is loaded

Loading Additional Data Files in Separate Windows

. To open another data set (even the same file) in a new window, choose File | Open New

Window (Figure 3.6).

. A new program window appears with a slight offset (Figure 3.7), where you can load a
new file.

. Note: DAT38-4 is a Single Document Interface; each data set opens in its window with
an independent menu. Windows can be re-sized, moved, and arranged freely—even if
they display the same file.
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Figure 3.6 DAT38-4 File menu, Open New Window

Fle ViewDats EdtData EdtGeometry Inversion ExportFiles Convertfiles About
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T AddDATIS-4 rofile File:

Geonics Limited

F. igure 3.7 New DAT38-4 Program Window on top of previous data set

3.2 (losing Profile Window and Saving Data

Closing a Window

. To close an active window, select File | Close (Figure 3.8) or click the window’s close
button.

. If unsaved changes exist, a Save Changes dialog appears (Figure 3.9).
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Figure 3.8 DAT38-4 File menu, Close item

Warning

Do you want to save changes?
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Figure 3.9 Save Changes dialog

Saving Data

Save: To update the current file, select File | Save (Figure 3.8). The window’s caption
shows the file name.

Save As: It is recommended to use Save As (Figure 3.6) to preserve the original file. In
the Save As dialog (Figure 3.10), choose a directory, enter a file name, and click Save
(double-click or press Alt+S). Files saved this way use the F38 extension.
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Figure 3.10 DAT38-4 Save As dialog
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3.3 Project Settings

Some parameters can be adjusted in the loaded data set:
. Distance Units: Critical for grid-based XYZ file creation.

Inphase Units: Can be set to mS/m or ppt. Adjust the range to properly display Inphase
profiles.

EM38-4 Height: The default, recorded during data collection, is used in inversion cal-
culations. Update if necessary.

Instrument Orientation: Specify the transmitter (TX) antenna position. The standard

mode assumes the TX antenna is at the front. If it is at the back, check the appropriate
option.

Survey and Data Settings

Distance (Stations) Units: Imetres 'l

Inphase Units: ppt -

Default Value of EM38-4 Height: I{]'.3{]'

[~ Check if EM38-4 oriented with TX on the back

TX is located on the front of EM38-4 if instrument is
operated in standard mode. Check above bution if the
EM38-4 was reversed during survey.

Cancel 0K

Figure 3.11 Survey and Data Settings dialog
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Access these settings via File | Project Settings (Figure 3.11 above). All changes remain active until
the program is closed. Use Save or Save As to make changes permanent.

3.4 Reset Parameters to Default

To restore all settings to their default values:

. Select File | Reset Parameters to Default (Figure 3.12).
. A warning dialog appears. Clicking OK will close the program. On the next startup,
default settings are applied.
T g el gl Je e — =
e - — e —

Program settings will be reset to default and the program
will close

Cancel OK

A el wJLV W”WWWM-WMWWWUM

| u Y I

o T n J o ‘.u.}! e L 00
o 47 g T G WY WAMWWWW%WWM%M%%

f23

| Ml TR W ¥ L

uuuuuu

ssssss

Figure 3.12 Reset Settings to Default dialog

3.5 Select, Delete and Rename Survey Lines

Selecting Survey Lines

. When a data file is loaded, all survey lines appear.

. To filter lines, choose View Data | Select Lines (Figure 3.13).

. In the Select Survey Lines dialog (Figure 3.14):
o The top right shows counts for Total, Selected, and Deleted lines.
o The left list box displays all available lines, while the right shows the selected ones.
o You can click line names to select/deselect them, use Select All/Unselect All, or

reverse the order (Figure 3.15).

. Note: This selection only affects display; saving operations include all non-deleted lines.
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Figure 3.13 DAT38-4 View Data menu

Available Lines Selected Lines —— Rename Line

Number of Lines—
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jry
—

IS
" Rename Lines
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" Delete Lines
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Figure 3.14 Select Survey Lines dialog
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Figure 3.15 DAT38-4 screen with selected survey lines
32 DAT38-4 Operating Manual




Deleting Survey Lines

J In the Select Lines window, switch to Delete mode (Figure 3.16).

Select Survey Lines

Available Lines Selected Lines

Rename Line Number of Lines—

1 1 Total: 4
25 25

Selected: 2

3 -D
Rename Line
EP | ——_—
Mode
Select Lines Feverse Order |

~
" Rename Lines
Cancel
* Delete Lines
Click to Select Click fo Unselect
" Undo Delete OK
Select All Lines | Unselect All Lines |

Figure 3.16 Select Survey Lines dialog during Delete Line procedure

. Click a line in the Available Lines list. A “D” appears next to its name (Figure 3.14) and
will be omitted from display and saved files.

. To undelete, choose Undo Delete mode and click the line with the “D.”

Renaming Survey Lines

. In Rename mode (in the Select Lines window), click a line name. The name appears in
the Rename Line box (Figure 3.17).

. Edit the name and click Rename Line.

. Note: Changes are temporary until saved with Save As.

Select Survey Lines

Available Lines Selected Lines

Rename Line MNumber of Lines

1 1 .
Total: 4
25 25 2.30
Selected: 4

3 3
4 4 Rename Line
4[}J Deleted: 0
Mode
Select Lines Feverse Order |

(ol
% Rename Lines
Cancel
" Delete Lines
Click to Select Click to Unselect
" Undo Delete OK
Select All Lines | Unzelect All Lines |

Figure 3.17 Select Lines window during Rename Line procedure

3.6 Seledt Profile Data Type

J Choose View Data | Select Data Type (Figure 3.13) to choose which data channels to
display. The dialog appears as shown in Figure 3.18.

. Available data channels include:
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o Conductivity:
#1 (Coil Separation 0.50 m)
#2 (Coil Separation 0.75 m)
#3 (Coil Separation 0.88 m)
#4 (Coil Separation 1.00 m)
o Inphase:
#1 (Coil Separation 0.50 m)
#2 (Coil Separation 0.75 m)
#3 (Coil Separation 0.88 m)
#4 (Coil Separation 1.00 m)
o Inversion Results:
Thickness of the first layer
Conductivity of the first layer (C. Layer #1)
Conductivity of the second layer (C. Layer #2)

Inversion profiles are available only if inversion was applied during data collection. Select-
ing any inversion parameter automatically disables Inphase profiles (Figure 3.19), and a
Thickness axis replaces the Inphase axis.

Click OK to apply or Cancel to exit without changes.

Select Data Type

Show Profiles
¥ Conductivity #1 W Conductivity #2 ¥ Conductivity #3 ™ Conductivity #4

v Inphase #1 W Inphase #2 ¥ Inphase #3 V¥ Inphase #4

Inversion Profiles: " Thickness " C Layer #1 " C Layer #2

Selection of any Inversion Profile disables Inphase profiles display options

Cancel OK

Figure 3.18 Select Data Type window

Select Data Type

Show Profiles

¥ Conductivity #1 W Conductivity #2 W Conductivity #2 ™ Conductivity #4

¥ Inphase #1 F Inphase #2 I Inphase #3 I Inphase #4
Inversion Profiles: W Thickness ¥ C Layer #1 W%C Layer #2

Selection of any Inversion Profile disables Inphase profiles display options

Cancel OK

Figure 3.19 Select Data Type dialog with Inversion selected
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3.7 Set Profile Display Parameters

Open the Set Display Parameters dialog via View Data | Set Display Parameters (Figure

3.13 and Figure 3.20).

Adjust the following:

o Line length (stations displayed)

o EM38-4 conductivity amplitude (mS/m)
o Inphase amplitude (ppt or mS/m)

o Thickness for Inversion (m), if applicable

You can also set major and minor tick intervals, with labels and grid lines at major ticks

only.
Click OK to update the display.

Set Profile Display Parameters

—Stations
Minimum: |0.00 Major Tics Value: IW
Maximum: IW Minor Tics Frequency: |10 2
—Conductivity [mS/m)]
Minimum: IW Major Tics Value: W
Maximum: IW Minor Tics Frequency: |10 v
~Inphase [ppf]
Minimum: IW Major Tics Value: IW
Maximum: IW Minor Tics Frequency: |10 M
~Thickness [m] (for Inversion plot)
Minimum: ID.DD Major Tics Value: IDSD—
Maximum: IT Minor Tics Frequency: |10 M
Cancel OK

Figure 3.20 Set Display Parameters dialog
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3.8 Set Vertical Section Parameters

. To adjust vertical cross-section settings, choose Display | Set Vertical Section Parameters
(Figure 2.21).

. The dialog is divided into three sections:
o Plot Type:
Profile Display Only (stacked profiles, see Figure 2.22)
Vertical Section Only (vertical sections, see Figure 2.23)
Both (display both profiles and vertical sections, see Figure 2.24)
o Conductivity [mS/m] (Inversion):

Specify the conductivity range using a color bar updated in real time.
This range is used when a vertical cross-section is included.

o Depth [m] (Inversion):

Define maximum depth, major tick interval, and minor tick frequency.
The minimum depth is fixed at zero (the soil surface).

Set Vertical Section Parameters

" Profiles Display Only
" Vertical Section Only
% Both, Profiles and Vertical Section

s

- 120.00
~ Conductivity [mS/m] (Inversion)
Minimum Conductivity: IW
Maximum Conductivity: IW
- 80.00

~ Depth [m] (for Inversion section)

Maximum Depth [m)]: |2.DD
Minimum (Fixed - Surface): ID.DD

- 40.00 Major Tics Value: 0.25

Minor Tics Frequency: |5 'l

Cancel OK
-0.00
mSim

Figure 3.21 Set Vertical Section Parameters dialog
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msim

0. 200 o0 0

Figure 3.22 DAT38-4 screen set to the Profile Display Only type of display

300; 00

Statons

Figure 3.23 DAT38-4 screen set to the Vertical Section Only type of display

1000 - 00 - 00, o 4000
20000 Statons

Figure 3.24 DAT38-4 screen set to the Both, Profiles and Vertical Section type
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3.9 Line Attributes

. To change the color and thickness of profile lines, select View Data | Line Attribute (Figure
3.13).

. The Setup Display Options dialog appears (Figure 3.25, left):
o Each line is labeled by its data type (e.g., Conductivity, Inphase, and Inversion

Setup Display Options

Results).

Current color samples are shown as buttons. To change a color, click the button,

select a new color in the Color dialog (Figure 3.26), and click OK.

Setup Display Options

Component Coils

Conductivity Coil #1

Inphase Coil #1

Conductivity Coil #2

Inphase Coil #2

Conductivity Coil #3

Inphase Coil #3

Conductivity Coil #4

Inphase Coil #4

Inv. Thickness #1
Inv. Conductivity #1
Inv. Conductivity #2

Cancel | OK

Color (click to change)

Thickness

7| I‘I pixel

7| I‘I pixel

| |2 pixels

| |2 pixels

| |3 pixels

| |3 pixels

_l |4 pixels

_| |4 pixels

_l |3 pixels

| |2 pixels

| |2 pixels

[y

Ledbefbaf el Lo flef Lelle ] o]« ]

Component Coils

Conductivity Coil #1

Inphase Coil #1

Conductivity Coil #2

Inphase Coil #2

Conductivity Coil #3

Inphase Coil #3

Conductivity Coil #4

Inphase Coil #4

Inv. Thickness #1
Inv. Conductivity #1
Inv. Conductivity #2

Cancel | OK

Color (click to change)

Thickness

1 pixel
1 pixel

2 pixels
3 pixels

-]

| |3 pixels

| |3 pixels

_l |4 pixels

_| |4 pixels

_l |3 pixels

| |2 pixels

| |2 pixels

Ledlaflad Lafled Lafle]

Figure 3.25 Select Display Options dialog and selecting profile line thickness

Setup Display Options
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Conductivity Coil #1

Inphase Coil #1

Conductivity Coil #2

Inphase Coil #2

Conductivity Coil #3
Inphase Coil #3

Conductivity Coil #4

Inphase Coil #4

Inv. Thickness #1
Inv. Conductivity #1
Inv. Conductivity #2

Cancel | OK

Color (click to change)

Thickness
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7| I 1 pixel

| |2 pixels

| |2 pixels

| |3 pixels

| |3 pixels

| |4 pixels

| |4 pixels

_l |3 pixels

| |2 pixels
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Ledlefla f el Lo flef Lol [ fLe]

Setup Display Options

Inv. Conductivity #1
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Figure 3.26 Selecting colour for a profile in the Setup Display Options and Color dialogs
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o Change the line thickness using the corresponding combo box (Figure 3.25,
right).

. Click OK to update the display. These settings are saved to the configuration file and
used as defaults in future sessions.

3.10 Show Profiles Info

. Select this option to open a small window labeled Profiles Info (Figure 3.27) that displays
graphic attributes for each profile.

Click Exit to hide the window.
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Figure 3.27 DAT38-4 screen with displayed legend for each profile
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3.11 Grid Lines

. To display grid lines, select the following from the View Data menu:
o Conductivity Grid
o Inphase Grid

o Station Grid
o Thickness Grid (for inversion results)
. Grid lines are drawn at major tick marks as light grey lines (Figure 3.28). These lines help

examine anomaly alignment and compare anomaly amplitudes across survey lines.
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Figure 3.28 DAT38-4 screen with stacked profiles display while grid lines for conductivity,
thickness, and stations are enabled
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4. Edit Data

To access the Edit Data functions, select Edit Data from the main menu at the top of the screen (Figure
4.1). In the current version, this menu includes four options: Shift Data Set, Linear Drift Correction,
Smoothing Data, and Drift Correction using Control Points (the latter is available when drift control
points were recorded during data collection). These functions are enabled only when the profile plots display
type is active; a corresponding message will be shown if a vertical section is included.

Edit Data _Edit Geometry  Inverion ExportFies _ConvertFiles_ About

T sitduasa L] el commen
[—

Linar it Comection ] e

Modvos2

Smocthing

Drit Correction using Contrl Points

s00
- M /\«/\/\/V\/\\‘MVV%
200 SN e A\l'\' Man

N v

e NS

Stations

T T L S S R

BBt

2500

Sl

Figure 4.1 DAT38-4 Edit Data menu

4.1 Shift Data Set

To open the Shift Data Set dialog, select Edit Data | Shift Data Set from the main menu (Figure

4.1). The dialog appears as shown in Figure 4.2.

Shift Data
—— Available Lines — Select Type — Step and Shift Buttons — Total Shift——
6.0 Conductivity #1 Cond. #1: 000
70 'gphsse, , z; Cond:  [000 Inph. #1: 0.0
onductivi
Inphase ty#Z Inphase.: I{}.{}{} Cond. #2: Q00
Conductivity #3 Inph. #2.  0.00
S Igphssel . gi Shift UP Cond. #3 000
onductivi
ohase Y Inph. #3000
: Cond. #: 0.00
Click te Toggle Click to Toggle SELLE Inph. #4 0.00
Select All | Select All
Shift values apply to current selection of lines and Refresh Plot Cancel Accept & Exit
profile vipe only

Figure 4.2 Shift Data Set window
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This function lets you adjust (shift) all readings for one or more survey lines by a constant amount.

. Selecting Survey Lines and Data Types:
o Click on survey line names in the Available Lines box.
o Choose the data types by clicking on the items in the Select Type box.
o Selected items are highlighted (see Figure 4.3).
o To shift data for all survey lines and types, click the All Lines and All Profiles
buttons.
e e e b oty e —

‘Step and Shift Butions Total Shif

60 Cond #1: 600
s00 cond: | e o 1000
nphase. [000 Cond. #2000
400 Inph. #2000
inphase __#3 Shift UP Cond. #3000 00
300 AMW Inphase Inph. #3: 000 |k A ppoMan o
Cond. #4600 R
2DD/-’\—\/\\V/ B - Py Shift DOWN o M
- e
,_,WMM\ A/ Lt NPRB ey | SelectAll SelectAll 00
100 . Shitvalues applto cunentseecton of nesand | Refresh Plot Cancel RSB | o TSN N e
‘ofe o only
00

DN f D e
PSRN W e e Wwﬂ
500 A e e e w ~ 1000

00 : ) 1000 : " 2000

3000
statons

Figure 4.3 DAT38-4 during Shift Data operation
. Specifying the Shift:

o Enter the shift increments for Conductivity and Inphase in the respective edit
boxes (Cond and Inphase) under the Step and Shift section. (An increment of
0 means no shift for that component.)

o Click Shift UP or Shift DOWN to apply the change.
o The total shift is displayed in the Total Shift box, and the profile view updates

in real-time.

o The Shift Data Set window can be repositioned as needed (see Figure 4.3). Origi-
nal profiles appear as gray lines for easy comparison; if any parts of the profiles
disappear, click the Refresh Plot button.

. Exiting:

o Click Accept & Exit to close the window and temporarily save the changes. To
make these changes permanent, use the Save or Save As options from the File
menu.

4.2 Linear Drift Correction

To open the Linear Drift Correction dialog, select Edit Data | Linear Drift Correction from the
main menu (Figure 4.1). The dialog appears as shown in Figure 4.4.
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Linear Drift Correction

—— Available Lines —— Select Type Left End Right End
6.0 Conductivity #1
70 Inphase  #1 Con. Step: |1.{}D Con. Step: |1.{}D
Conductivity #2 ) .
Inphase 8 Inph. Step.: IH}O Inph. Step.: IH}D
Conductivity #3
s Inphase  #3 Shift UP Shift UP
Conductivity #4
Inphase #4
Gk &2 Tougle Cick o Toage Shift DOWN Shift DOWN
Select All | Select All
Shift values apply to current selection of lines and Refresh Plot Cancel | Accept & Exit
profile fipe oy

Figure 4.4 Linear Drift Correction dialog

This feature lets you correct linear drift—caused by site properties or other factors—by shifting one
or both ends of a survey line.

. Selecting Survey Lines and Data Types:
o Select survey lines by clicking their names in the Available Lines box.
o Choose data types by clicking the items in the Data Type box.
o The selected items are highlighted (see Figures 4.4 and 4.5).
. Specifying End Shifts:
o Enter shift increments in the edit boxes labeled Step under the Left End and
Right End sections.
o Click Shift UP or Shift DOWN in the respective section to apply the shift.
o The adjusted data is recalculated and displayed in real-time, with the dialog

movable for convenience (Figure 4.5). The updated profiles (see Figures 4.5 and
4.6 for conductivity and Inphase) still show the original curves as gray lines for
comparison.

o
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Figure 4.5 DAT38-4 during Linear Drift Correction procedure
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Figure 4.6 DAT38-4 during Linear Drift Correction procedure

o Exiting:

o Click Accept & Exit to close the dialog and temporarily save your changes. Use
Save or Save As from the File menu to permanently update the data file.

4.3 Smoothing Data

To open the Smooth Data window, select Edit Data | Smooth Data from the main menu (Figure
4.1). The window appears as shown in Figure 4.7.

Smooth Data

——Available Lines —— Select Type Select Smoothing Type Counter-

E;;i:zﬂvwm |3 points smoothing j 0
Conductivity #2
Inphase #2
Conductivity #3
Inphase #3
Conductivity #4
Inphase #4

Apply Smoothing

Refresh Plot

Cilick fo Toggle
Select All

Click fo Toggle

Select All

Smootfing can be applied to current selection of fines

Cancel

Accept & Exit

and profife fipes only

Figure 4.7 Smoothing Data dialog

This function applies a smoothing algorithm to reduce noise in selected survey lines and data types.

. Selecting Data:
o Choose the desired survey lines from the Lines list box.
o Select the channels to smooth from the Select Type section.
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. Choosing a Smoothing Method:

o Several smoothing routines are available (for example, 3-point linear smooth,
5-point linear smooth, etc.).
o Select the desired routine from the Select Smooth Routine pull-down menu
(Figure 4.8).
Smooth Data
—Available Lines —— Select Type Select Smoothing Type Counter-
6.0 Conductivity #1 — .
70 Inphase  #1 3 points smoaothing 0
Conductivity #2 3 points smoothing
Inphase #2 5 points smoothing
Conductivity #3 7 points smoothing s .
Inphase #3 9 points smoothing ing
Conductivity #4
Inphase #4
) . Refresh Plot
Click fo Toggle Click fo Toggle
Select All Select All
Smoothing can be applied to cument selection of lines Cancel Accept & Exit
and profile hipes only

Figure 4.8 Smoothing Data - Available Smooth procedures

. Applying Smoothing:
o After making your selections, click Apply.
o You can apply smoothing multiple times; the number of iterations is displayed

in the Counter section (upper right corner of the dialog).

o The profile view updates in real-time, with the original curves in gray for easy
comparison (Figure 4.9).

sta EditDota Edt Geometry _lInversion _ExportFles _ConvertFiles_About
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400 Click o Toagle Click o Toggle Refiesh Plot 00
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00
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Figure 4.9 DAT38-4 during Smoothing procedure
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Exiting:

o Click Accept & Exit to close the window and temporarily save the changes.
Permanent changes require using Save or Save As (it is recommended to use
Save As to preserve the original data).

o The final display with smoothed profiles is shown in Figure 4.10 (compare with

Figures 4.6 and 4.9).

-
sn (o065 #1070 ] ws2[1194] uess [13azs] ens [To087]

7437 ] Comment
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-1500
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Figure 4.10 DAT38-4 screen with some profiles smoothed (compare with Figure 4.6)

4.4 Drift Correction using Control Points

Drift Control Points—recorded by the EM38-4 (version 1.06 or later)—appear as small green ar-
rows along the horizontal axis. For example, Figure 4.11 shows a survey line with four green arrows.
All four conductivity profiles should ideally remain constant in that example (a short stationary
measurement with artificially induced drift). However, visible discontinuities occur due to drift
(recorded at the survey start, near stations 1690 and 1770, and at the end). These discontinuities

EditData_Edt Geometry _Inversion

ExportFilss_ConvertFiles_About

ine

i

121821A SiteTesting01 3

cr1[a23s] cr[s2m] o[ me] o[ 0] Commen
s [177400 wp#1 [ o6 | wew2[ 1283 ] wpea[ 1771 ] wees [ 3883

3

Statons

Figure 4.11 DAT38-4 screen with survey line that contains Drift Control Points
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result from unusually high drift and a delay (about 10 seconds) in starting the logging process. Ad-
ditionally, profiles are plotted based on station number rather than time, which may exaggerate the
appearance of rapid signal changes between stations.

. Important Points:
o The Drift Correction procedure can be applied only once per data set.
o Green arrows indicate that drift correction has not been performed. After cor-

rection, these arrows change to blue (see Figure 4.15).
. Procedure:

1. Select Edit Data | Drift Correction using Control Points from the main menu (Figure

EditData | Edt Geomatry_iverion EportFies_Conver Pl Aboit
B ] snnomsse B ] col 080 ] Commem T2T621A_SieTesting01 3
s [177200  LinearDt Comection b wpes 3053

Smocthing

it Corection using Control Points |

Bt

P DT i . e S S
16000 7000 18000 19000 . 20000 21000 22000 2000
ot

Figure 4.12 DAT38-4 screen with the Drift Correct menu item selected

2. 'The Drift Correction dialog (Figure 4.13) shows the number of available Control Points.
A warning at the bottom notes that there is no Undo function.

Drift Correction Based on Control Points

There are 4 Drift Control Points in the Data File
press Process to apply Drift Correction procedure or Cancel to Exit

Cancel Process

There is no Undo for thrs pr dure. After pr ng use Save As file fo keep
original data file as well as corrected data file.

Figure 4.13 Drift Correction... dialog
3. Use Save As to create a new file that preserves the original data for safety.

Click the Process button to start the correction; a progress bar indicates the procedure’s
progress (Figure 4.14). The duration depends on the data file’s size.

5. Once complete, the corrected profile plots are redrawn, and the Drift Control Points are
shown as blue arrows (Figure 4.15).

o Additional Considerations:

o If you attempt to run the Drift Correction procedure on data that has already
been corrected (indicated by blue arrows), a message will appear (Figure 4.16).
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Figure 4.14 DAT38-4 screen during Drift Correction procedure
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Figure 4.15 DAT38-4 screen with Drift Corrected profiles (compare with Figure 4.11 or 4.12)
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Figure 4.16 DAT38-4 screen with info about previously performed Drift Correction procedure

o If the data file contains none or only one Drift Control Point, an information
message is displayed (Figure 4.17).

48 DAT38-4 Operating Manual



ConvertFiles_Abor

] cul ] commen Woavos
s we [ we[ ] ws[ ] wu[]

500 Less than 2 Drift Control Points, 00
200 the Correction Procedure Cannot be Performed
e %@AW
OK N
000F g =
500
&0
700
00
500 00
w00
200 WWW\V\
100
a0 000 2000 3000 000 5000 00

statone

Figure 4.17 Dialog indicating insufficient Drift Control Points to perform Drift Correction

o The Drift Correction procedure cannot be applied to appended data sets (us-
ing Add DAT38-4 Profile File). A message will appear if multiple data files
are loaded (Figure 4.18). In such cases, perform drift correction on each file
separately, then use the Add DAT38-4 Profile File function to combine them
into a single data set.

& Geon - o

File ViewData_EdtDsta_Edit Geometry Inversion_Export Files_Convert Files_About

e[ cm[ ] cm[ ] om[ | cms[ ] Commen T21621A_SiteTesting01 3 & 12141181
sn 3] w2 ] P4 |

msim 23

350 Drift Correction can be performed for a single data file
250 7 only,
200 this data set contains more than one data file

mSim opt

200 4 L
o 70000 20000

Statons

Figure 4.18 Warning message displayed when more than one data files are loaded and Drift
Correction is attempted
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5. Edit Survey Geometry

The Edit Geometry option lets you adjust the profile geometry by repositioning the start and end stations
of survey lines and any stations marked with a fiducial switch. To access this menu, select Edit Geometry
from the main menu at the top of the screen (Figure 5.1). This menu provides three functions:

B N,

400 — -

0 7000 2000 3000 3000 5000 6000 7000 8000

Figure 5.1 DAT38-4 Edit Geometry menu

. Set Line Limits: Change the start and end station positions for selected survey lines.

. Shift Survey Lines: Move selected survey lines left or right along the profile axis.

. Position Markers/Line Ends: Align fiducial markers and adjust start/end stations ef-
ficiently.

5.1 Set Line Limits

To open the Set Line Limits dialog, select Edit Geometry | Set Line Limits from the main menu
(Figure 5.1). The dialog appears as shown in Figure 5.2.

. Selecting Lines:
o Use the Select Lines list box to choose one or more survey lines.
o The Current Line Limits display shows the selected lines’ minimum (Left) and

maximum (Right) station positions.

o Initially, no lines are selected; when you choose lines, the Current Selection
Limits boxes update with the corresponding minimum and maximum values.

. Setting New Limits:
o Enter new Left and Right End positions in the Set Lines Selection Limits edit
boxes.
o Click Apply Settings to adjust the limits. The graphic displays updates in real

time (Figure 5.3).
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Figure 5.2 Set Line Limits dialog
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Figure 5.3 Set Line Limits dialog with Lines 3 and 4 repositioned to 100 to 600 (compare with

Figure 5.1).
. Reversing Line Direction:
o You can reverse the direction of survey lines by setting a Left End value higher
than the Right End. An example is shown in Figure 5.4.
o Figure 5.5 illustrates all available lines adjusted to the same range of values.
. Finalizing or Canceling Changes:
o Click Accept & Exit to save the new geometry temporarily. Then, use Save or
Save As from the File menu to make the changes permanent.
o If you are not satisfied, click Cancel to revert all changes.
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Figure 5.4 DAT38-4 profile display with reversed lines 3 and 4 (compare with Figures 5.1 and
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5.2 Shift Survey Lines

Figure 5.5 DAT38-4 profile display after action in Set Line Limits has been applied to all

To open the Shift Survey Lines window, select Edit Geometry | Shift Survey Lines from the main

menu (Figure 5.1). The window is displayed as shown in Figure 5.6.
. Selecting Lines and Viewing Current Positions:
o Choose survey lines from the Available Lines list box.

o The Current Position display shows the selected line(s) endpoint positions.
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Figure 5.6 Shift Survey Lines dialog
Setting the Shift:

o Enter the shift increment in the Set Offset to Shift Lines edit box.
A positive value shifts the lines to the right (increasing station numbers).

A negative value shifts them to the left (decreasing station numbers).

o The lengths of the survey lines and the spacing between stations remain un-
changed.

Applying the Shift:

o Click Apply Offset. The graphic displays update in real time.

o For example, Figures 5.7 and 5.8 show lines 3 and 4 shifted 100 stations to the
right.

Finalizing or Canceling Changes:

o Click OK to close the dialog and apply the changes.

o If the change is unsatisfactory, click Cancel to revert to the original positions.
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Figure 5.7 DAT38-4 profile display before Shift of survey lines is applied
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Figure 5.8 DAT38-4 profile display after Shift of 100 stations has been applied to last two

survey lines (lines 3 and 4)

5.3 Position Markers/Line Ends

To open the Position Markers dialog, select Edit Geometry | Position Markers/Line Ends from
the main menu (Figure 5.1). The dialog appears as shown in Figure 5.9.

Position Markers/Line Ends

I{].{}{] Info

Exit
Figure 5.9 Position Marker
dialog
. Purpose:
o

This function allows you to reposition fiducial markers (set by pressing the fiducial
marker button during logging) and adjust start/end station positions.

. Using the Dialog:

o

o

An unlabeled edit box is provided for entering the desired station value.

After entering a value, click on the Marker (indicated by an orange arrow) or
any end station near which you want to reposition.

The program locates the nearest marker/end station and moves it to the speci-
fied station.

For instance, Figure 5.10 shows the mouse cursor near a marker at station close
to 500; after entering a new value of 700 and clicking, the marker immediately
moves to station 700 (see Figure 5.11).

Spacing between stations is automatically adjusted between neighboring markers
or line ends.
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Figure 5.10 DAT38-4 profile display while positioning cursor at Marker to be moved
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Figure 5.11 DAT38-4 profile display after the Marker is repositioned to station 700

. Additional Help and Finalizing:
o Click the Info button to display related help information (Figure 5.12).
o When finished, click Exit to close the dialog.
o Note: This operation has no Undo function, so creating a backup of the original

data file is advisable before making adjustments.

Position Marker Info

The value in the edit box represents the new position for a marker or
any of the line end stations.

To move a marker [or one of end stations), position cursor at the
chosen marker (or end station} and then click left mouse butto
Repeat above for any markers requiring the same position and then
change the value in the edit box,

Figure 5.12 Position Marker Info message box
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6.

The inversion procedure in DAT38-4 uses the same functions and calculations as the EM38-4 data acquisi-

Inversion

tion program. This option is provided for several reasons:

1. Inversion Not Enabled During Data Collection: Calculate inversion results after the fact if it was

not activated during logging.

2. Re-calculation After Data Editing: Recalculate inversion when data has been modified (e.g., using

Data Shift or Smooth Data).

3. Incorrect Instrument Height: Update inversion results if an incorrect EM38-4 height was entered

during logging.

4. Testing Different Inversion Types: Experiment with various inversion settings by adjusting Con-

strain Parameters.

6.1 Inversion Setup and Processing

Accessing the Inversion Setup Dialog:

The Inversion Setup dialog appears after clicking the Inversion menu item (Figure 6.1).

Inversion Setup X

— Consftrained Inversion Parameters —
[~ Enable Constrained Mode

Thickness: & |[1.00 m
Cond.#1: ¢ [15.00 mS/m

Cond.#2: ¢ [100.00 mS/m

LN

Select one of above parameters

EM38-4 Height

EM38-4 Height in Data File:
0.30m

EM38-4 Height: |0.30 m

[ Enable Previous Data Mode

Cancel

Accept and Exit Process

s

Figure 6.1 Inversion Setup dialog

o If inversion profiles are part of the display, the right axis automatically shows a

scale in meters (representing Thickness) (Figure 6.2).

o This dialog closely mirrors the one used during data acquisition but also allows
you to modify the EM38-4 Height (always in meters). The displayed height re-
flects the value recorded during data collection or that set in the Project Settings.

Example Scenario:

Figures 6.2, 6.3, and 6.4 illustrate recalculating inversion after updating the instrument
height. Figure 6.2 also shows updated conductivity profiles for all four coil separations

and a vertical cross-section displaying

Starting the Inversion Calculation:

Click the Process button to begin inversion calculations for each data point. A progress
bar in the dialog shows the procedure’

the inversion results.

s progress (Figure 6.3).
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o Note: The processing time depends on the file length and can take several min-
utes for large data sets.
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Figure 6.3 The program screen during processing inversion

. Completion and Acceptance of New Inversion Values:
Once the inversion is complete, the profiles (if selected) and the vertical cross-section are
redrawn with the new results (Figure 6.4).

o To accept the new inversion values, click Accept and Exit.

o To cancel the changes, click Cancel—the original vertical section with previous
values will then be restored.

o Remember, if you accept the new values, you must use Save or Save As to update
the data file permanently.
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Figure 6.4 The DAT38-4 Inversion Setup dialog and display of the updated vertical section
after calculations are completed.

6.2 Constrained Inversion Parameters

. Fixing Parameters:
Clicking the Constrain Inversion Parameters button (Figure 6.5) allows you to fix one
of parameters at a specified value.

o The inversion procedure then runs as described above.

o After processing, you can accept or cancel the new values (Figure 6.6).

- o x

GitOua e Gty _inenion_ ol ComatFls bt
e[ ] o[ ] cm[ ] om[ ] Commen S
e wal ] wal] wa[]

00 Inversion 138-4 Height

¥ Enable Constrained Mode -1500
EM33-4 Height: [0.30 m

00 Thickness: & [100  m 2

05 05

: Cond 1. [900 mSim EM38-4 Hoight n Data File: -
030m

o Cond.#2 © [10000 msim as

S00F msim Select one of above parameters I” Enable Previous Data Mode 5132000

00
Cancel | Accoptand Exit | Process 500
-1000

6. Inversion 59



Constrained Inversion Parameters EM38-4 Height

¥ Enable Constrained Mode
EM38-4 Height: [0.30

m
Thickness: @ [100  m 2000

EM38-4 Hoight in Data File: 05
Cond.#1: € [000  msim oo o
m
Cond.#2 € [10000 msm || U7 ] 15
20
Select one of above parameters | I~ Enable Previous Data Mode o200
T 1000
500
00
Cancel Accoptand Exit Process 500
1000
1500
200
00 o
05 05
0 10
5 5
20 20
800 2000
500
1000
o 500
00
00 500
-1000
-1500
2000
00 7300
05 05
0 0
15 15
208 ¥

000 7000 8000

SN

Figure 6.6 The DAT38-4 Inversion procedure completed compare with above Figure 6.5.

6.3 Enable Previous Data Mode

. Using Previous Data for Enhanced Consistency:
The Inversion Setup dialog also includes an Enable Previous Data Mode check button.
When this mode is enabled:

o The inversion calculation for a given station uses the previously calculated data
model for the neighboring station.

o The exception is the first station in each survey line, which is always calculated
in standard mode (i.e., not influenced by the previous survey line’s last station).
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Figure 6.7 The DAT38-4 Inversion Setup dialog with enable Previous Data Mode.
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o Examples demonstrating the effect of enabling Previous Data Mode are shown
in Figures 6.7 and 6.8.
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Figure 6.8 The DAT38-4 after Inversion procedure with enabled Previous Data Mode option is
completed.
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7. Export Files

The Export Files option enables you to create two-dimensional (XYZ-type) ASCII files for use with various
contouring/mapping systems and as input for the EM4Soil-G inversion program. These files contain three
or more columns (X, Y, Z1, Z2, etc.), where Z1 (for example) might represent conductivity in mS/m—de-
pending on your settings. Files exported in the EM4Soil-G format are similar to XYZ files but offer fewer
customization options due to their fixed structure. Before running this option, all data must be loaded via
the Load DAT38-4 Profile File menu.

To access these export options, select Export Files from the main menu at the top of the screen (Figure 7.1).

The menu includes four options:

. Create Grid Based XYZ File

. Create GPS Positioned XYZ File

. Create Grid Based EM4So0il-G File

. Create GPS Positioned EM4S0il-G File

mSim
2000

2000 3000

Figure 7.1 DAT38-4 Export Files menu

Below is a detailed explanation of each option.

7.1 Create Grid Based XYZ File

This option is intended for surveys collected along pre-arranged grids with a North-South (N-S)
and West—East (W-E) layout. It is recommended that each file contains survey lines that are parallel
and collected in one direction (either W-E or N-S). The program assumes that:

. Stations along a survey line correspond to one coordinate (X or Y).

o Line names indicate the other coordinate.

7. Export Files 63



If line names do not match the appropriate coordinate, they can be renamed using the Rename
function in the Select Survey Lines window. Additionally, adjust station positions (line endpoints
and fiducial markers) using the Edit Geometry function before exporting.

Procedure:

. Accessing the Dialog:

Select Export Files | Create Grid Based XYZ File from the profile menu. The Create

Grid Based XYZ File window appears (Figure 7.2).

Create Grid Based XYZ File

~Specify Output File Name

File [: |

~Survey Lines Orientation
@ Lines along West-East

" Lines along North-South

~Component
@ Conductivity and Inphase
" Conductivity

Inversion Results
™ Thickness Layer#1
™ Conductivity Layer #1

" Inphase ™ Conductivity Layer #2
~File Format Column Delimiter Options
& Geosoft & Fixed ¥ File Header
" Comma i
€ Surfer ¥ Include Time Stamp
" Space ™ Correctfor Coils Offsets
" Generic | " Tab " Separate Files for Each Coil

SelectFile Format and then Specify Output File

Cancel OK Frocess

Figure 7.2 Create Grid Based XYZ File window

Setting Parameters:
Specify several parameters that affect file content and format:

W-E Orientation: Line names are assumed to provide the Y (N-S) coordinate,
with stations aligned along the X axis.

N-§ Orientation: Line names are assumed to provide the X (W-E) coordinate,
with stations aligned along the Y axis.

Note: Only the number is recognized if a line name starts with a number
and ends with a letter (e.g., 10N or 10A). Ensure negative values are marked

o Orientation of Survey Lines:
with a minus sign (e.g., -10).
o Component Selection:

Choose the EM38-4 data type (component) to export using the correspond-
ing radio buttons in the Component section (Figure 7.2).

Data for all four coil separations is exported in order: first, separation’s two
components (Conductivity and Inphase or one component), then similarly
for separations #2, #3, and #4.
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Inversion Results (optional): If present, these are appended after the selected
components (order: Thickness of the first layer, then Conductivity for layers
#1 and #2). This option is enabled only if inversion data exists (Figure 7.5).

o File Format and Delimiters:

File Format:
Choose the format based on your target contouring software:

Generic: Creates a multi-column file (default extension: XYZ).

Geosoft: Adds a survey line tag (default extension: XYZ).

Surfer: Uses the DAT extension.

Note: Surfer and Generic are identical except for the file extension.
Column Delimiter:

Options include Fixed (with fixed field widths), Comma, Single Space,
and Tab.

o Additional Options:
File Header: Adds one or two lines of descriptive text at the top.
Include Time Stamp: Appends a time stamp as the last column.

Correct for Coils Offsets: Interpolates readings from coils #1, #2, and #3 to
align them with the center of the EM38-4 (coil #1.0 m).

Separate Files for Each Coil: Create an individual XYZ file for each coil

separation.
. Output File Selection:
o Click the Output File button. The Select XYZ File Name window appears
(Figure 7.3).
4+ » ThisPC » Windows (C:) » Data » Data38-4 > NaszNewC v [4] 2 Search NaszNewC
Organize ~ New folder = S |
A Name - Date modified Tpe Size A
# Quickaccess N
N asayz XVZ File
& This pC ) Mods_metersxyz XYZ File
“J 3D Objects ) ModFor WExyz XVZ File
B Deskiop :J ModForVxyz X¥Z File
) Documents ) Newyzyz XVZFile
3 Downioads ﬂnnis;&udet\(.xyz k;;}:\:e “
| nn3sMetersxyz XVZ File 25K
b Music 1| nn3sMetersDelayls.yz XVZ File 23K8
&=| Pictures 3 ‘I
W xccayz XVZ File 33K8
B videos Txyz XYZ File 4.302KE
1, Windows (C:) S xxfxyz XYZ File 27KB

File name: | Site34] o
Save as type: | XVZ Files (" XVZ) v

A Hide Folders Cancel
Figure 7.3 Select XYZ File Name window

o A default file name is provided based on the selected output format.

o Specify or select a file name and click Save. If the file already exists, you will re-
ceive a warning. The selected file name appears at the bottom of the Create Grid
Based XYZ File window, and the Process button becomes active (Figure 7.4).

. Creating the File:

o Click Create XYZ File. A progress bar shows the export progress at the bottom
(Figure 7.5).
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Create Grid Based XYZ File

~Specify Output File Name
C\Data\Data38-4\NaszNewC\Site34 xyz
~Survey Lines Orientation
@ Lines along West-East " Lines along North-South
~Component Inversion Results
& Conductivity and Inphase ™ Thickness Layer#1
¢ Conductivity ™ Conductivity Layer #1
" Inphase ™ Conductivity Layer #2
~File Format Column Delimiter Options
* Geosoft & Fixed ¥ File Header
 Comma i
 Surfer ¥ Include Time Stamp
" Space ™ Correctfor Coils Offsets
 Generic |  Tab " Separate Files for Each Coil

Select File Format and then Specify Output File

Cancel (0].4 Process

Figure 7.4 Create Grid Based XYZ File dialog after Output

File Name is specified
o Once complete, a label confirms the file name, and the operation is finished.
o The resulting file can be viewed in any text editor or input to mapping program,

and Figure 7.6 displays an example of the spatial layout of lines and stations.

Create Grid Based XYZ File

~ Specify Output File Name
File | C\Data\Data38-4\NaszNewC\Site 34 xyz
~Survey Lines Orientation
@ Lines along West-East " Lines along North-South
~Component Inversion Results
@ Conductivity and Inphase ™ Thickness Layer#1
" Conductivity ™ Conductivity Layer #1
" Inphase ™ Conductivity Layer #2
~File Format Column Delimiter Options
& Geosoft @ Fixed ¥ File Header
 Comma i
 Surfer ¥ Include Time Stamp
" Space ™ Correctfor Coils Offsets
" Generic | " Tab [~ Separate Files for Each Coil

Select File Format and then Specify Output File

Co ]

Cancel OK Process

Figure 7.5 Create Grid Based XYZ File dialog during creating
output file
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Figure 7.6 Layout of stations after an XYZ file is created

7.2 Create GPS Based XYZ File

This option is used when GPS data is recorded along with the EM38-4 readings. When a GPS
receiver is connected to the EM38-4 logger (via the serial port), and GPS data (in GGA NMEA-
0183 format) is recorded, you can export an XYZ file using GPS positions.

Procedure:

. Accessing the Dialog:

Select Export Files | Create GPS Positioned XYZ File. The Create XYZ File Based on
GPS Positions dialog appears (Figure 7.7).

Create XYZ File Based on GPS Positions

—Specify Output File Name
File ) |

~Component———————————————  InversionResults ——————— Options

& Conductivity and Inphase ™ Thickness Layer #1 ¥ File Header

 Conductivity ™ Conductivity Layer #1 ¥ Elevation

" Inphase ™ Conductivity Layer #2 ¥ GPS Quality
~File Format Column Delimiter- - Coordinates (Datum WGS84)——— - GPS Time Gap

o EEren. abini [Geodetic DDD.dddddd ] [00  seconds

 Comma
 Surfer s
. pace ~Data Corrections———— - GPS Corrections——
 Generic  Tab
[” Correctfor Coils Offsets IAGPS (Raw) vl

~Additional Files —————————————— [~ System Time Constant Delay ~HDOP Mask

[” Separate Files for Each Coil ID.BD seconds (max. 2s) |4.{]' HDOP
[
Select File Format and then Specify Output File

Cancel OK Process

Figure 7.7 Create XYZ File Based on GPS Positions dialog

. Output File Selection:
o Click the File button to open the Select XYZ File window (Figure 7.8).
o The default file extension is based on your selected output format (xyz, dat, or asc).
o Specify the file name, click Save, and the name appears in the dialog (Figure

7.9). The Proceed button is then activated.
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T Specify Qutput File Name X

4 | |»> ThisPC > Windows(C) > Data > Dats38-4 > NaszNewC v o
Organize v New folder
A Name Date modified
# Quick access »
Sl aaxyz
& ThisPC ] Mods_metersayz
M 3D Objects | ModFor_WExyz
B Deskiop 7 ModForVxyz
Documents ) Newsyzxyz
| nn3sGeodetic.
& Downloads Il nn3sGeodeticxyz
" nn3sMetersxyz
D Music s
7| nn3sMetersDelayls.xyz
=] Pictures ) Sieddayz
& videos Tl xcexyz 028
., Windows (C:) oz 2022-11-02 9:19 PM

File name; [ Site4_GPY

Save as type: | XYZ Files (“XYZ)

A Hide Folders

5 Search NaszNewC
Ev @
Type Size ol
XVZ File 18K
XVZ File 621 K8
XYZFile 535K8
XVZFile 535K8
XVZ File 0k
XVZ File 11kB
XVZ File 5k
XYZFile 23 k8
XVZFile 3750K8
XVZ File S
XVZ File 4300 KB
v
B

Figure 7.8 Select XYZ File dialog

Create XYZ File Based on GPS Positions

- Specify Qutput File Name

C:\Data\Data38-4\NaszNewC\Mod5_meters.xyz

~Component ~Inversion Results ————— Options
& Conductivity and Inphase ™ Thickness Layer #1 ¥ File Header
" Conductivity ™ Conductivity Layer #1 ¥ Elevation
" Inphase ™ Conductivity Layer #2 ¥ GPS Quality
~File Format Column Delimiter- - Coordinates (Datum WGS84)——— - GPS Time Gap
9 el Eihed [Geodetic DDD.dddddd ] [500 seconds
 Comma
" Surfer s
. pace Data Corrections ~GPS Corrections ——
 Generic " Tab

[” Correctfor Coils Offsets

" Separate Files for Each Coil

~Additional Files———————

[” System Time Constant Delay

ID.SD seconds (max. 2s)

[rGPS (Raw) -]
~HDOP Mask

|4.{]' HDOP

Cancel

Select File Format and then Specify Output File

OK

Process

L\\F

Figure 7.9 Create XYZ File Based on GPS Positions dialog after
Output File name is specified

Component and Inversion Results:

o Select the desired EM38-4 component in the Component section (Figure 7.10).

o Inversion Results (if available) are appended in the order described earlier.

Additional GPS Options:

o Header Description: If selected, a two-line comment describing the datum and
column contents is added.

o GPS Quality: Three parameters (degree of differential corrections, number of
satellites, and HDOP) are appended at the end if enabled.

o Additional Files: Optionally, check to create separate files for each coil separation.

File Format and Column Delimiter:

o Select the file format (Generic, Geosoft, or Surfer) that determines the default
file extension (XYZ or DAT).

o Choose the column delimiter (Fixed, Comma, Space, or Tab).
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Create XYZ File Based on GPS Positions

—Specify Output File Name
File | C:\Data\Data3g-4\NaszNewC\Mod5_meters xyz

~Component———————————————  InversionResults ——————— Options
& Conductivity and Inphase ¥ Thickness Layer #1 ¥ File Header
 Conductivity ¥ Conductivity Layer #1 ¥ Elevation
" Inphase ¥ Conductivity Layer #2 ¥ GPS Quality
~File Format Column Delimiter- - Coordinates (Datum WGS84)——— - GPS Time Gap
O Feieil QI Geodetic DDD dddddd]jig [500 seconds
 Surfer :: Comma Geodetic DDD.dddddd
. Space rDa ~GPS Corrections ——
 Generic  Tab UTM feet
UTM US Survey Feet IAGPS (Raw) vl
~Additional Files———————————— " System Time Constant Delay ~HDOP Mask
[” Separate Files for Each Coil ID.BD seconds (max. 2s) |4.{]' HDOP

[
Select File Format and then Specify Output File

Cancel oK Process

Figure 7.10 Selecting Coordinates in Create XYZ File Based on GPS

GPS Positions window

Coordinates:

o Choose whether to export coordinates as Geodetic (Latitude/Longitude in de-
grees, format DD.DDDDDDDD) or convert them to UTM coordinates (in
meters, feet, or US Survey feet). The program uses the WGS84 datum.

o Select the appropriate option from the combo box labeled Coordinates (Datum
WGS84) (Figure 7.10).

GPS Time Gap:

o Specify the maximum time (in seconds) during which EM38-4 data will be

linearly interpolated between two GPS positions. A value 2—5 times greater than
the GPS update rate is recommended.

GPS Corrections and HDOP Mask:

o GPS Corrections: Select the minimum acceptable quality from options includ-
ing:
1. AGPS (Raw)
2. Differential (DGPS)
3. RTK (RTK-3)
4. RTK (RTK-4)
5. RTK (RTK-5)
6. Higher (>5)
(See Figure 7.11.)
o HDOP Mask: Enter the maximum acceptable HDOP value. GPS positions

with HDOP values exceeding this value will be excluded.
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Create XYZ File Based on GPS Positions

—Specify Output File Name
File | C:\Data\Data3g-4\NaszNewC\Mod5_meters xyz

~Component ~Inversion Results ————— Options

& Conductivity and Inphase ¥ Thickness Layer #1 ¥ File Header

 Conductivity ¥ Conductivity Layer #1 ¥ Elevation

" Inphase ¥ Conductivity Layer #2 ¥ GPS Quality
~File Format Column Delimiter-, - Coordinates (Datum WGS84)——— - GPS Time Gap

& Geosoft o T IUTM metres j IS.O(]' seconds

 Comma
 Surfer s
. pace ~Data Corrections———— - GPS Corrections——
 Generic  Tab
™ Correctfor Coils Offsets GF’S [GED) 'l

~Additional Files " System Time Constant Delay

" Separate Files for Each Coil ID.BD seconds (max. 2s)
[
Select File Format and then Specify Output File

Cancel OK Process

Figure 7.11 Selecting GPS Corrections in Create XYZ File Based on
GPS Positions window

Data Corrections:

o Correction for Coil Offsets: As described above, coil readings are interpolated
so they reference the center of the EM38-4.

o System Time Constant Delay (System Latency):

This correction adjusts for the delay between the EM38-4 and the GPS

receiver.

Determine the delay by surveying over a known target, then enter the time
delay (in seconds; default is 0, which turns off the option).

Note: To apply this correction, the Time Stamp option must be selected in
the Options section.

Creating the File:

o After all parameters are set, click the Proceed button. A progress bar appears
(Figure 7.12), showing the export progress.

o The resulting file(s) can be used as input for any mapping program.
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Create XYZ File Based on GPS Positions

—Specify Output File Name
File | C:\Data\Data3g-4\NaszNewC\Mod5_meters xyz
~Component———————————————  InversionResults ——————— Options
& Conductivity and Inphase ¥ Thickness Layer #1 ¥ File Header
 Conductivity ¥ Conductivity Layer #1 ¥ Elevation
" Inphase ¥ Conductivity Layer #2 ¥ GPS Quality
~File Format Column Delimiter-, - Coordinates (Datum WGS84)——— - GPS Time Gap
& Geosoft o T IUTM metres j IS.O(]' seconds
¢ Comma
 Surfer s
. pace ~Data Corrections———— - GPS Corrections——
 Generic  Tab
¥ Correctfor Coils Offsets IDGPS vl
~Additional Files———————————— " System Time Constant Delay ~HDOP Mask
[” Separate Files for Each Coil ID.BD seconds (max. 2s) |4.{]' HDOP
Checking quality and pre-p ing GPS p
Cancel OK Process
| [s

Figure 7.12 Create XYZ File Based on GPS Positions dialog during
creating output file

7.3 Create Grid Based EM4Soil-G File

Using grid-based positions, this option exports EM38-4 data in the EM4Soil-G format (with the
.gXyz extension).

Procedure:

. Accessing the Dialog:
Select Export Files | Create Grid Based EM4So0il-G File. The Export to EM4Soil-G

Format with Grid Layout Based Positions dialog appears (Figure 7.13).

Export to EM450il-G Format with Grid Layout Based Positions

—Specify Output File Name

—Survey Lines Orientation
' Lines along West-East " Lines along North-South
Cancel | 0K Frocess

Figure 7.13 Export to EM4S0il-G Format with Grid Layout... dialog

. Setting Parameters:
o Output File:
Click the File button to open the Select EM4So0il-G File Name window
(Figure 7.14).
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7 Specify EMAScil-G Input File Name

4 > ThisPC > Windows(C:) > Data > Data38-4 » NaszNewC v B 2 Search NaszNewC
Organize = New folder =~ @
A Name Date madified Type Size
s Quick access "
| Mod5_G_meters.gxyz GXVZ File 723K8
& Thispc ) Mod5_WE.gxyz GXYZ File 679KE
8 30 Objects | NewFile02.gwyz GXVZ File KB
I Desitop 7| WerC.gxyz GXVZ File 79KE
Documents T ogeyz GXYZ File 5,131 KB
E| . GXYZ Fil 39KB
4 Downloads orcgpsgryz ' ’
ongeyz GXVZ File 38KE
M P
b Music ) xxngps.gayz 022-05-2111:29 PM GXVZ File 39KB
=] Pictures
& Videos
i Windows () .
File name: | SiteFrontPartod| o
Saveastype:  EMTOMO EMASoil-G File (*.GXVZ) ~
A Hide Folders Cancel

Figure 7.14 Select EM4S0il-G File Name dialog

Specify or select a file name and click Save. A warning appears if the file
already exists. The chosen file name is displayed at the bottom of the dialog,
activating the Process button (Figure 7.15).

@ Orientation of Survey Lines:

Choose the orientation (W-E or N-S) with the same assumptions regarding
line names and station alignment as described in Section 7.1.

. Creating the File:
o Click Create XYZ File. A progress bar indicates the export progress (Figure 7.15).
o When complete, the file can be viewed in any text editor or opened in the

EM4So0il-G program.

Export to EM450il-G Format with Grid Layout Based Positions

~Specify Output File Name
File | C:\Data\Data38-4\NaszMNewC\SiteFrontP art94. gxyz

—Survey Lines Orientation

* Lines along West-East " Lines along North-South

|

Cancel | OK Process

Figure 7.15 Export to EM4Soil-G Format with Grid Layout... dialog
during creating gxyz file

7.4 Create GPS Based EM4Soil-G File

This option is used when GPS data is recorded along with EM38-4 measurements. Using GPS-based
positions, it exports data directly in the EM4Soil-G format (file extension .gxyz).

Procedure:

. Accessing the Dialog:
Select Export Files | Create GPS Positioned EM4S0il-G File. The Export to EM4Soil-
G Format with GPS Based Positions dialog appears (Figure 7.16).
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Export to EM450il-G Format with GPS Based Positions

~ Output File Name

File LI

~Coordinates (Datum WGS84) ——— ~GPS Corrections —— Data Corrections
|Geodstic DDD dddddd ~| IAGPS (Raw) v[ )
[ System Time Constant Delay
~GPS Time Gap——— ~HDOP Mask
ID.SD seconds (max. 2s)
IS.OO seconds |4.{]' HDOP

[
Specify Ouiput File

Cancel oK Frocess

Figure 7.16 gxg;ort to EM4S0il-G Format with GPS Based Positions
ialog

. Output File Selection:
o Click the File button to open the Select GXYZ File window (Figure 7.17).

o Specify or select a file name and click Save. The selected file name appears in the
dialog, activating the Proceed button (Figure 7.18).

T Specify EM4Soil-G Input File Name

A s ThisPC s Windows (C:) » Data > Datadf-d > NaszNewC v B £ Search NaszNewC
Organize = New folder Bz - (7]
A Neme Date modified Type Size
s Quick access
| Mod5_G_meters.gxyz 2022-11-02 10:49 PM GXVZ File 723K8
3 ThisPC 7 Mod5_WE.gyz 2022-11-02 10:46 PM GXVZ File 6T9KE
30 Objects 7| NewFile2.gryz 2022-11-17 11:54 AM GXVZ File oKe
I Desktop " siteFrontPartad.gxyz 2022-11-19 10:41 PM GXVZ File 4764KB
Documents | WerC.gxyz 2022-11-02 10:47 PM GXVZ File 79KE
T xx.geyz 2022-05-2111:41 PM GXVZ File 5131k
& Downloads
“xxegps.geyz 2022-05-2111:29 PM GXVZ File 39KB
M
b Music T xxn.guyz 2022-04-04 11:00 PM GXVZ File 33KB
=] Pictures “ xxngps.gxyz 2022-05-21 11:29 PM GXVZ File I9KE
& Videos
2 Windows (C) v
File name: | SiteFrontPartd4Re| 7]
Save astype:  EMTOMO EMMSoil-G File (%.6XVZ) v|

Figure 7.17 Select EM4Soil-G File Name dialog

Export to EM450il-G Format with GPS Based Positions

~ Output File Name

C\Data\Data38-4\NaszNewC\Mod5_G_meters.gxyz

~Coordinates (Datum WGS84) ——— ~GPS Corrections —— Data Corrections
|Geodstic DDD dddddd ~| IAGPS (Raw) v[ )
[ System Time Constant Delay
~GPS Time Gap——— ~HDOP Mask
ID.SD seconds (max. 2s)
IS.OO seconds |4.{]' HDOP

[
Specify Ouiput File

Cancel oK Process

N

Figure 7.18 Export to EM4Soil-G Format with GPS Based Positions
dialog after the export file name is specified
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Coordinates:

o As with the GPS-based XYZ file option, choose between Geodetic (Latitude/
Longitude in degrees) or UTM coordinates (in meters, feet, or US Survey feet)
from the combo box labeled Coordinates (Datum WGS84) (Figure 7.19).

GPS Time Gap, Corrections, and HDOP Mask:

o Specify the GPS Time Gap in seconds, select the minimum acceptable GPS
correction level from the provided options (Figure 7.20), and enter the HDOP
Mask value (as described in Section 7.2).

Export to EM450il-G Format with GP5 Based Positions

~ Qutput File Name

File | C:\Data\Data3gd-4\NaszNewC\Mod5_G_meters.gxyz
~GPS Corrections —— Data Corrections

IAGPS Raw vl
(Raw) ™ System Time Constant Delay

~HDOP Mask
ID.SD seconds (max. 2s)

|4.{]' HDOP

~Coordinates (Datum WGSE4)

Geodetic DDD.ddddddjiig

Geodetic DDD.dddddd

~GP

UTM feet
UTMUS Survey Feet

[
Specify Ouiput File

Cancel oK Process

Figure 7.19 Selecting Coordinates in the Export to EM4So0il-G
Formatwith GPS Based Positions dialog

Export to EM450il-G Format with GP5 Based Positions

~ Qutput File Name
File | C:\Data\Data3gd-4\NaszNewC\Mod5_G_meters.gxyz

~Coordinates (Datum WGS84) ——— GPS Corrections Data Corrections
UTM metres - I_ Raw) ,l
I J — ™ System Time Constant Delay
AGPS (Raw
~GPSTimeGap————
W d |;RTK3 ID.SD seconds (max. 2s)
seconds
’ RTK 4
RTKS
I Higher (=5)
Specify Ouiput File
Cancel | OK Process

Figure 7.20 Selecting GPS Corrections in the Export to EM4S0il-G
Format with GPS Based Positions dialog

Data Corrections:

o Include parameters for Correction for Coils Offsets and System Time Constant
Delay (as described in Section 7.2).
o Ensure the Time Stamp option is selected if the System Time Constant Delay

correction is applied.
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Export to EM450il-G Format with GPS Based Positions

-~ Output File Name
File | C:\Data\Data3gd-4\NaszNewC\Mod5_G_meters.gxyz

~Coordinates (Datum WGS84) ——— —GPS Corrections —— Data Corrections
IUTM metes j PeFs :Iv ¥ System Time Constant Delay
~GPS Time Gap———— ~HDOP Mask
|5_0(]. seconds Ir ror I{]'.45 seconds (max. 2s)

Checking quality and pre-p ing GPS

Cancel oK Process

Figure 7.21 Export to EM4S0il-G Format with GPS Based Positions
dialog during creating gxyz file

. Creating the File:
o Once all parameters are specified, click the Proceed button. A progress bar ap-
pears (Figure 7.21) showing the completion percentage.
o The generated GXYZ file can be used as input for the EM4Soil-G inversion
program.
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Appendix A

A.1 Description of Data File in EM38-4 (384) Format

Each record contains 48 characters, including line feed at the end of each record.

Header of the file (contains two records starting with characters E and H)
1234567 890N BWE 689000 BNUB5%TBYNNDHND BT BB L KT8

[EM 38 - 4] W1 0o0]sumempeurINm|IN[INJiR] N ]| |cT]l
|H| File Name (9 characters) | Update Rate [Hz] | EM38-4 Height [m] | I\ | AV | |]U|

EM38-4 - identification of program file

W100 - version number (1.00)

Survey Type - GPS (if GPS Input Enabled) or GRD (grid)

uUT - unit type (0 = meters, 1 = feet)

IM - Survey mode (0 = Auto, fixed)

IP - Selected Inphase units (0 = ppt, 1 = mS/m)

IV - Inversion (0= disabled, 2= enabled, 1= not used in this version)

IA - Inversion averaging index (0=1,1=5,2 =10, 3 = 15, 4 = 20)

AV - Number of samples for Inversion Averaging (same as above)

CT - type of logging computer (=1 fixed)

IN - not used (0 - fixed)

CT - type of logging computer (=1 fixed)

File Name - file name, maximum 9 characters

Update Rate - Auto Mode, number of readings per second

EM38-4 Height -  Height of EM38-4 above ground (for inversion IV=2)

10 - Line Feed character

Header at the start of survey line (four records starting with L, B, A, Z)

1234567 8900717 18192002 885207 829303 32383435 33 8394044848445 464048

| L | Line Name | | |]l]|
[B]  StortStation (Format 11.2) | [n|
|A|Dil| | Station Increment (Format 11.2) | |]U|
[Z[pDMM YY Y Y[ [HH : MM S S o]
o[ 1] calbroton for /P Coil 0.50m | | Former Gol. for O/P Goll 0.50m | o]
|O|2| Calibration for Q/P Coil 0.75m | | Former Cal. for /P Coil 0.75m | |1l]|
... and similar records starting with O (from O1 to OS, total 28 records), described below
|o['s|  Cal.Carrier i /P Coil 0.88m | | Cal.Coer Vehicle /P Coil 0.88m | |

Line Name - Line Name, maximum 8 characters

Start Station-  Start Station for the Line, format F11.2

Dir - Direction of the Line (E, W, N, or S)

Station Inc. -  Station Increment, format F11.3

Date - Date when Line was created, format DD-MM-YYYY

Time - Real Time when Line was created, format HH:MM:SS

each Line header (4 records L, B, A, Z) is followed by 28 records starting with O (from
01 to OS) associated with the latest calibration that are described below:
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01
02
03
04
05
06
o7
08
09
OA
OB
oC
OD
OE
OF
0G
OH
Ol
oJ
OK
OL
oM
ON
00
0
0Q
OR
oS
10

Calibration factor - conductivity 0.50 m coils (current and former)
Calibration factor - conductivity 0.75 m coils (current and former)
Calibration factor - conductivity 1.00 m coils (current and former)
Calibration factor - conductivity 0.88 m coils (current and former)
Calibration factor - Inphase 0.50 m, (current and former)

Calibration factor - Inphase 0.75 m, (current and former)

Calibration factor - Inphase 1.00 m, (current and former)

Calibration factor - Inphase 0.88 m, (current and former)

Calibration factor - Inphase 0.50 m, (current and former, H mode)
Calibration factor - Inphase 0.75 m, (current and former, H mode)
Calibration factor - Inphase 1.00 m, (current and former, H mode)
Calibration factor - Inphase 0.88 m, (current and former, H mode)
Carrier Calibration factor - conductivity 0.50 m coils (current and former)
Carrier Calibration factor - conductivity 0.75 m coils (current and former)
Carrier Calibration factor - conductivity 1.00 m coils (current and former)
Carrier Calibration factor - conductivity 0.88 m coils (current and former)
Carrier Calibration factor - Inphase 0.50 m coils (current and former)
Carrier Calibration factor - Inphase 0.75 m coils (current and former)
Carrier Calibration factor - Inphase 1.00 m coils (current and former)
Carrier Calibration factor - Inphase 0.88 m coils (current and former)
Carrier Calibration value - conductivity 0.50 m coils (in air, at vehicle, not)
Carrier Calibration value - conductivity 0.75 m coils (in air, at vehicle)
Carrier Calibration value - conductivity 1.00 m coils (in air, at vehicle)
Carrier Calibration value - conductivity 0.88 m coils (in air, at vehicle)
Carrier Calibration value - Inphase 0.50 m coils (in air, at vehicle)
Carrier Calibration value - Inphase 0.75 m coils (in air, at vehicle)
Carrier Calibration value - Inphase 1.00 m coils (in air, at vehicle)
Carrier Calibration value - Inphase 0.88 m coils (in air, at vehicle)

Line Feed character (ends each above record)

(more detailed information about Calibration factors is provided below, under the
Calibration subtitle).

Timer Relation

12345 6 7 8 90010 1213151061718 192202 8242512 27 2129303323843 3637 BI0NL848548448

|*| Computer Time (Format HH:MM:SS.sss) |

|Time Stamp in ms (up fo 10 digits) |10|

Indicates relation between computer clock and the program timer. This record links
timer in milliseconds and computer time (local time) in format HH:MM:SS.sss. This
record is written to the file each time a new new line is entered.

Reading

1234567 8910012 WHBI8T 8190028005200 81209303 3238383 337 8394044848485 464048

[T o] 1h11] 20 21[3n 31 [ah 41 [5h 51 [eh el |70 71 [ ah el | 9n o1 Jionvor | vannafion i) 1an1al v shsn18 il [Time Stamp in ms (up to 10 digits) 0]

T

Gn

indicator T, t, or 2

T - first reading at the EM38-4 (default for Auto mode)
information byte, one character parameter,

the ASCII number of this character indicates following:

78

DAT38-4 Operating Manual



Bit Decimal Value and Meaning

7 128 0 not used

0 64 0 not used

5 32 0 not used

4 16 0 not used

3 8 0 not used

2 4 0 not used

1 2 Marker =1 no marker

=0 trigger pressed

0 1 0 not used
1h - higher byte of the 2’s complement Hex number of Channel 1
11 - lower byte of Channel 1
2h - higher byte of the 2’s complement Hex number of Channel 2
21 - lower byte of Channel 2
3h - higher byte of the 2’s complement Hex number of Channel 3
31 - lower byte of Channel 3
4h - higher byte of the 2’s complement Hex number of Channel 4
4] - lower byte of Channel 4
5h - higher byte of the 2’s complement Hex number of Channel 5
51 - lower byte of Channel 5
6h - higher byte of the 2’s complement Hex number of Channel 6
6l - lower byte of Channel 6
7h - higher byte of the 2’s complement Hex number of Channel 7
71 - lower byte of Channel 7
8h - higher byte of the 2’s complement Hex number of Channel 8
8l - lower byte of Channel 8
9h - higher byte of the 2’s complement Hex number of Channel 9
91 - lower byte of Channel 9
10h - higher byte of the 2’s complement Hex number of Channel 10
101 - lower byte of Channel 10
11h - higher byte of the 2’s complement Hex number of Channel 11
111 - lower byte of Channel 11
12h - higher byte of the 2’s complement Hex number of Channel 12
121 - lower byte of Channel 12
13h - higher byte of the 2’s complement Hex number of Channel 13
131 - lower byte of Channel 13
14h - higher byte of the 2’s complement Hex number of Channel 14
141 - lower byte of Channel 14
15h - higher byte of the 2’s complement Hex number of Channel 15
151 - lower byte of Channel 15
16h - higher byte of the 2’s complement Hex number of Channel 16
16l - lower byte of Channel 16
17b - one byte (one character) Channel 17
Time Stamp -  time in ms from the Windows start (resets every 49.7 days).

The time in milliseconds can be linked with the computer local time
by using Times in line started by * (see Timer Relation).

10 - Line Feed character
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Channel Information

Channel 1 - Conductivity for coil separation 1.00 m
Channel 2 - Inphase for coil separation 1.00 m
Channel 3 - Conductivity for coil separation 0.88 m
Channel 4 -  Inphase for coil separation .88 m
Channel 5 - Conductivity for coil separation 0.50 m
Channel 6 - Inphase for coil separation .50 m
Channel 7 - Conductivity for coil separation 0.75 m
Channel 8 - Inphase for coil separation 0.75 m
Channel 9 - Not used

Channel 10 - Not used

Channel 11 - Not used
Channel 12 - Not used
Channel 13 - Real Time Inversion: Thickness of the first layer (optional)

Channel 14 - Real Time Inversion: Conductivity of the first layer (optional)
Channel 15 - Real Time Inversion: Conductivity of the second layer (optional)
Channel 16 - Real Time Inversion: RMSE value (optional)

Channel 17 - Real Time Inversion: Number of iterations (optional)

Conductivity Conversion
Use Channels 1, 3, 5, and 7 according to following formulas to obtain Conductivity read-
ings in mS/m.

Reading (Conductivity 0.50 m) = (Channel_5x5/1024-160)x8 + O1-OD
Reading (Conductivity 0.75 m) = (Channel_7x5/1024-160)x8 + O2 - OE
Reading (Conductivity 0.88 m) = (Channel_3 x5 /1024 -160)x 8 + O4- OG
Reading (Conductivity 1.00 m) = (Channel_1x5/1024-160)x8 + O3 - OF

If Calibration is not to be included then O5 to O8 and OH to OK can be omitted.
Inphase Conversion
- there are four possible scenarios depending on Inphase units used during data collection
(see parameter IP in file header) and Inphase units needed after conversion

Use Channels 6, 8, 4, and 2 according to following formulas:

when Inphase units ppt were used during data collection (parameter [P=0)

to obtain Inphase readings in ppt.

Reading (I/P 0.50 m) = (Channel_6x5 /1024 - 160) x 8 x0.00716 - O5 - OH
Reading (I/P 0.75 m) = (Channel_8x5 /1024 -160)x8x0.0161 - O6 - OI
Reading (I/P 0.88 m) = (Channel_4x5 /1024 - 160) x 8 x0.0222 - O8 - OK
Reading (I/P 1.00 m) = (Channel_2x5 /1024 -160) x 8 x0.0286 - O7 - O]

to obtain Inphase readings in mS/m

Reading (I/P 0.50 m) = (Channel_6x5 /1024 - 160) x 8 - (O5 + OH)/0.00716
Reading (I/P 0.75 m) = (Channel_8x5 /1024 -160)x8 - (06 + OI)/ 0.0161
Reading (I/P 0.88 m) = (Channel_4x5 /1024 - 160) x 8 - (O8 + OK)/ 0.0222
Reading (I/P 1.00 m) = (Channel_2x5/1024-160)x8 - (07 + OJ)/ 0.0286
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when Inphase units mS/m were used during data collection (parameter [P=1)

to obtain Inphase readings in ppt.

Reading (I/P 0.50 m) = (Channel_6x5 /1024 - 160) x8 - O5 - OH) x 0.00716
Reading (I/P 0.75 m) = (Channel_8x5/1024-160)x8 - 06 - OI)x0.0161
Reading (I/P 0.88 m) = (Channel_4x5 /1024 - 160) x 8 - O8 - OK) x 0.0222
Reading (I/P 1.00 m) = (Channel_2x5/1024-160)x8 - 07 - 0J) x0.0286

to obtain Inphase readings in mS/m

Reading (I/P 0.50 m) = (Channel_6x5 /1024 -160)x 8 - O5 - OH
Reading (I/P 0.75 m) = (Channel_8x5/1024-160)x8 - 06 - OI
Reading (I/P 0.88 m) = (Channel_4x5/1024-160)x 8 - O8 - OK
Reading (I/P 1.00 m) = (Channel_2x5/1024-160)x8-07-0]J

If Calibration is not to be included then O5 to O8 and OH to OK can be omitted.

Inversion Conversion

Following formulas are to be applied only if real time inversion was performed during data
collection. It is indicated by the IV parameter in the file header.

If the real time inversion was not performed (IV=0) corresponding bytes for Channels 13
to 17 are filled by Spaces.

Thickness Layer #1 [metre]= Channel_13 / 1000
Conductivity Layer #1 [mS/m] = Channel_14/100
Conductivity Layer #2 [mS/m] = Channel_15/100
RMSE Value = Channel _16/100

Number of Iterations = Channel 17

(channel 17 it is one byte, ASCII number of corresponding character indicates number of
iterations)

Comment
123 45 6 7 8 910101213 1415161718192 2122 23 24 252 27 2829 30 31 3233 34 35 36 37 3839 40 41 42 43 44 45 46 47 48

|C| Comment (max. 11 characters) | Time Stamp in ms (up fo 10 digits) |10|

New Station

1234567 8900121617 181920202 88152 7 829303 32383435 33 8394044848445 4640148

| S | New Station (Format 11.2) | Time Stamp in ms (up to 10 digits) |1U|

Calibration

Calibration values are always recorded as a block of 28 record, each record represents values for
different component/coil separation as well as calibration object (instrument and carrier, if used).
When Calibration is performed during data logging then record for each component/coil separa-
tion/dipole mode and carrier calibration contains two factors. Except of last 8 factors (OL to OS),
the first value corresponds to the current calibration and the second, following value shows former
calibration factor.

Appendix A
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Calibration values indicated by labels O9 to OC and OL to OS are provided for diagnostic purposes
only, they are not used in conversion formulas.

If calibration procedure was performed at any stage of survey then calibration factors should be
applied to all following EM38-4 readings, until next calibration is performed.

Calibration values placed in each Line Header repeat the latest calibration set of values. If Calibra-
tion procedure was not performed during the survey, factors may contain values from a former data
files or all values are zeros, according to program settings.

1234567 8910012131517 181920020820 0572% 27 8129303 3238335 3637 383 40440248445 46448

o] 1] Calibofion for /P Coil 0.50m | | Former Cal. for /P Coil 0.50m | |
|O|2 | Calibration for Q/P Coil 0.75m | | Former Cal. for Q/P Coil 0.75m | |10|
... and similar records starting with O (from O1 to OS, total 28 records), described below
|o['s|  Col.Carier i /P Coil 0.88m | | Cal.Corer Vehicle /P Col 0.88m | |
o1 - Calibration factor - conductivity 0.50 m coils (current and former)
02 - Calibration factor - conductivity 0.75 m coils (current and former)
03 - Calibration factor - conductivity 1.00 m coils (current and former)
04 - Calibration factor - conductivity 0.88 m coils (current and former)
05 - Calibration factor - Inphase 0.50 m, (current and former)
06 - Calibration factor - Inphase 0.75 m, (current and former)
o7 - Calibration factor - Inphase 1.00 m, (current and former)
08 - Calibration factor - Inphase 0.88 m, (current and former)
09 - Calibration factor - Inphase 0.50 m, (current and former, H mode)
OA - Calibration factor - Inphase 0.75 m, (current and former, H mode)
OB - Calibration factor - Inphase 1.00 m, (current and former, H mode)
oC - Calibration factor - Inphase 0.88 m, (current and former, H mode)
OD - Carrier Calibration factor - conductivity 0.50 m coils (current and former)
OE - Carrier Calibration factor - conductivity 0.75 m coils (current and former)
OF - Carrier Calibration factor - conductivity 1.00 m coils (current and former)
oG - Carrier Calibration factor - conductivity 0.88 m coils (current and former)
OH - Carrier Calibration factor - Inphase 0.50 m coils (current and former)
0] - Carrier Calibration factor - Inphase 0.75 m coils (current and former)
ol - Carrier Calibration factor - Inphase 1.00 m coils (current and former)
OK - Carrier Calibration factor - Inphase 0.88 m coils (current and former)
OL - Carrier Calibration value - conductivity 0.50 m coils (in air, at vehicle)
OM - Carrier Calibration value - conductivity 0.75 m coils (in air, at vehicle)
ON - Carrier Calibration value - conductivity 1.00 m coils (in air, at vehicle)
00 - Carrier Calibration value - conductivity 0.88 m coils (in air, at vehicle)
oP - Carrier Calibration value - Inphase 0.50 m coils (in air, at vehicle)
0Q - Carrier Calibration value - Inphase 0.75 m coils (in air, at vehicle)
OR - Carrier Calibration value - Inphase 1.00 m coils (in air, at vehicle)
oS - Carrier Calibration value - Inphase 0.88 m coils (in air, at vehicle)
10 - Line Feed character (ends each above record)

GPS Data Message Records

Each GPS record (GGA Message) is broken in to several 46 characters strings and placed in the
EM38-4 data file which contains 48 characters long records, including one character indicator and
line feed at the end of each record. The GPS sequence starts at the line which contains character
@ as the first character, then records that contain continuation of the same message start with
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character #. The GPS sequence ends with a line starting with the character !. The last line contains
logger time stamp in milliseconds for given GPS reading. A sample of the GPS message written in
EM38-4 format is given below.

1234567 89NN IBUB BT BINDNDBUEBE® T BYN HBUD BT BDQNLB M B

(@l s]6[r[6]6 [A], [n [b[n[n[s[s | |s|s][¢]¢[n|n]. |n[njn|n|n], [N], |d[4]d][n|n] [ofn[n|n|n] u],|n],

#[ala . [olo[ [o[ [safofofo ] Jo o[, [of, [sluulu[]. [, W] [s|s[s] [olafo[[c[c[cfe] | | | [ [m
|

Time Stamp in ms (up o 10 digits) |10|

The GPS sequence may contain 2 to 3 records, depending on number of decimals. Component of
the GGA message may differ in length, however they are placed in the same number of columns.
Refer to Appendix B (section B.2) for definition of each component of GGA data message.
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A.2 Example of Data File in EM38-4 (384) Format

The EM38-4 data file records are saved in binary format, therefore the file may have different shape
when displayed or printed, depending on particular video or printer settings.

EM38-4 W101GPS000010121 1
H Gralowcar 5.000 0.470

L1

B 0.00

AS 1.000

202112020 15:59:34

01 1.321 5.853

02 1.883 4.279

03 7.280 11.021

04 -30.033 -27.777

05 -2.072 -2.635

06 -1.415 -1.334

07 8.288 7.583

08 1.361 1.475

09 -0.047 0.027

0A 0.140 0.027

OB 0.092 0.076

oC 0.125 -0.019

0D -2.820 0.000

OE 8.951 0.000

OF 5.275 0.000

0G 17.764 0.000

OH 0.587 0.000

0I 1.404 0.000

0J 4.507 0.000

0K 2.800 0.000

oL 0.000 0.000

oM 0.000 0.000

ON 0.000 0.000

00 0.000 0.000

oP 0.000 0.000

0Q 0.000 0.000

OR 0.000 0.000

0S 0.000 0.000

*15:59:34.267 74474515
X$STARTED 74582296
T_0L«0.h’7, ]g%0f~x A R p \ zDA_ 74582390
T 0i«[.d’7, g#0i~0 EE d & Pp_ 74582593
T O0«r..[ =, , fg&[Je~x AE h » 1J2_ 74582781
T O0«h..c’:,dg 0b~0_____A £ n_~_vD/ 74582984

@$GPGGA, 154919 00,4314.3667005,N,08030.4043676
# W, 2, 14 1.0,266. 371 M, -35.220, M 12.0,0138*4F

74583015
@$GPGSA m,3,10,13,15,18,20,23,24,,,,,,1.8,1.0,
#1.5, 1*24
Lo . ) 5 74583015
T N0«e..b’;,eg_[0j~U A £ n § wbe 74583171
T Dé«wmc’?,cg_Da~Q A E a I i96 74583375
T_Ja«p..g’ Iz dg_[Jb~0 A ST+ ~3= 74583578
T_[e«z..1’>,eq [Ji~1 AE X I_i/V 74583765
T [é«p.. v’—,gg [d-1 AEZIBo 74583968

@$GPGGA, 154920.00,4314.3666975, N 08030 4043633
# W, 2, 14 1.0,266. 351 M,-35.220,M,13.0,0138*48

74584031
@$GPGSA M,3,10,13,15,18,20,23,24,,,,,,1.8,1.0,
#1.5, 1%24

74584031
T _[p«t..n’<,\g_[Ib~] AEZ 1} n/a 74584171
T OY«m..1’C,cg_[Jg~E AAU 1"a3> 74584359
T_QU«h..g’?,cg_0d-~TI ATE f_ _u6i_ 74584546
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