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1 Introduction

This is a new tool from HydroOffice package for 1D, 2D and 3D visualization of geological,
technical, numerical, structural and other types of data from geological and hydrogeological
boreholes and wells.

Although other programs currently exist for these purposes, these all have specific options
and constraints. It is imperative that you quickly and easily find a program which suits your needs,
so | have put all the possibilities of our program in this manual, and in our video-tutorials. The
beauty of our program is that you can try our Demo Version before you purchase the program.
However, if visualization and reports of drilling exploration are your daily task, the demo program
will most likely be insufficient for you, and you will need to buy the full program. All possibilities
and limitations of this program are described in detail herein. You should find this program
superior to similar marketed products, because | designed it for my personal needs in practical
hydrogeology, and | have focused on complete functionality and easy use of this program.

The program is released in two editions; as Well Plotter and Well Plotter 3D. Their purpose
and functionality are described in the next chapter, and the following sections describe all
individual steps for working with the program. When you have read this manual and tried the
program you will quickly become an experienced user. You will be able to comprehensively analyse
and visualize data from exploration drilling in 1D, 2D and 3D views. You will be able to create very
impressive professional graphical visualizations, and this manual will help you to quickly master
the program by referring to it when necessary.




2 Licensing

This Well Plotter program is a commercial tool, released in two Editions (Table 1). To use
either of them, you must purchase a licence at HydroOffice.org. The basic version includes
functionality for well data analysis and visualization in basic 1D. Well Log also allows you to view
wells on the map. Well Plotter 3D has all the same features but has extra features to display data
in both 2D Schemes and 3D Fence Diagrams. That edition is richer in functionality, but if you only
need to create 1D Well Logs, the basic version is sufficient.

In addition, a Demo Version is distributed in HydroOffice package for you to test all
functionality. This version is based on the 3D edition and includes the functionality of both
programs. However, it has the limitation that while you can import your data from boreholes into
the program and visualize them in 1D Well Log in 2D Scheme or in 3D View, it is not possible to
export these visualizations or save your created project on disk.

Tab. 1: Functionality description of individual software editions.

Functionality Well Plotter Well Plotter 3D Demo version

Input data import Yes Yes Yes

Save project file Yes Yes No

1D Well log Yes Yes Yes

2D geological section No Yes Yes

3D fence diagram No Yes Yes

Visualization export Yes Yes No

3 Installing

Installing the program in all editions (Basic, 3D, Demo)

Install Tools s very simple and it works such as in other HydroOffice tools.

Select tool that you want to install and click on

install button. These tools can be installed directly from the main window of
o = - HydroOffice software. If you have purchased a license, click in
the main window on the Install button. After entering the
T EE"“‘"D“’““ user name and password, a list of installable tools will be
displayed. Here can be shown these tools — Well Plotter /
g E’E"’" Well Plotter 3D or Well Plotter 3D Demo, in relation to
' license that you have purchased (Fig. 1). When you click on
An ;"[I;Er the button for installing, the program is downloaded from
' server, installed and appears in the list of available tools in
TS Edit > i ;
T 5 itor the main window. Then, we can use this tool for work.
‘Well Plotter o
H )|
8 Well Plotter 3D =
“{]J ]_IUE otter

| LloadTools | |  Close |

Fig. 1: Well Plotter in the list
of installable tools.




4 User Interface

The user interface of described program was designed in relation to simplicity and
efficiency and consistency. Graphical user interface is shown in Figure 2.
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Fig. 2: Graphical user interface of Well Plotter.

This interface is divided into four parts; the ribbon toolbar, application panels, ribbon main
menu button and the documents area. Under the application main menu button you find basic
functions to show (1) the user manual, (2) managing project files and (3) export of visualizations.
The main features of the program for working with data are shown in the ribbon toolbar called
Home (Fig. 3).

#**sffl ] iy B OH

Wells Data Section Map 1D Well 2D /3D
Sources Data Wiew 1-.-"lvaw Log  Diagram
Fig. 3: Home — the most important ribbon toolbar tab of the application.

Your first command “Wells” activates a panel with a list of all wells in your current project
(Fig. 4).Although, you can create an unlimited number of wells in one project file, in practice | store
a maximum of 56, because this program is not designed for long-term data archiving. But when
you create the project file, you have immediate access to all wells with related data for rapid
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Application data panels (Top — Wells panel;

Bottom Left — Data Sources panel; Bottom Right — Section

Data panel).
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Features under Application Main Menu Button.

visualization. Addition of wells into the
project is discussed in chapter (5.1).

The remaining two commands
(Data Sources and Section Data)
display panels of imported well data,
containing, for example, technical and
geological schemes, numerical
measurements, pictures and structural
data. It also shows your prepared 2D
Sections (Fig. 4).

Other commands on the ribbon
toolbar tab are used to visualize data.
Although the basic program edition
doesn’t have visualization of spatial
data in 3D View and 2D/3D Diagrams,
the commands for Map View and 1D
Well Log are included in both editions.

Thus, the program has three
data panels in the 3D Edition and 2 in
the Basic. Where the Wells panel
displays your wells, the Data Sources
panel displays all imported and
prepared data for individual wells in a
structured manner and the Section
Data panel, which is only available in
the3D edition, compares stored 2D
Sections of pairs of wells. The
important Application Main Menu
Button function is now explained (Fig.
5).

Under this button you find Open, Save and Create New Project functions for Export and
commands for loading the HydroOffice Home Page and User Manual. Also visible here is the
Documents Area, where individual data documents and visualizations are displayed.




5 Well Plotter

The following section describes the basic functionality of the program in Basic and 3D
editions. It highlights functions for adding wells, creating, editing and viewing well data, and their
visualization in Map View and in 1D Well Log plot. The first subsection is devoted to managing
wells in the program.

5.1 Panel Wells

The Wells panel manages all wells created in your current project. All functionality is
contained in this panel, so it is not necessary to use any buttons from the ribbon toolbar. Just right-
click inside the panel and all commands are displayed in the context menu (Fig. 6).

Wells * [ X |wWells v 1 X
P = ]
i PK-2 i li‘ Properties...
i PE-3 i ] Rename
Add New...
Add MNew... Add Multiple...
Add Multiple... Select All
Sellect All
o ¥ Delete
3 Delete
Fig. 6: Functions in context menu for wells managing.

Clicking in an empty panel area gives you the context menu shown in Figure 6 Left. Here
you create a single well, several wells with built-in wells editor or you select all wells and then
delete them if that is what you want to do. When you click on an individual well record, extra
commands are displayed in the properties window for renaming that well (Fig. 6 Right).

When you click on the Add New... a form appears where you can define the basic
parameters of your added well record (Fig. 7 Left). It is mandatory that you supply at least the new
well name. While adding well parameters is optional, it is advisable to enter as many values as
possible. One of the most important is well depth; (defined as a positive number such as 100
metres), and because this value is frequently required for future visualizations, failure to specify it
at this stage may lead to later incorrect visualizations.

If you are only working with the basic edition of the program, just enter Latitude /
Longitude coordinates for display in the Map View window. But, when using the 3D edition, it is
good to enter the well altitude and its coordinates in an arbitrary metric coordinate system. | use
the Krovak S-JTSK coordinate system in my country, but you just have to keep your same units
throughout the whole project. When you define the basic properties of your new well, just click
the Add New button and it is added to your list. If you click on the Properties function in the panel
context menu, you achieve the same result. In addition to this option, you can add multiple wells
simultaneously Just click on Add Multiple and your new window supplies a list of all your new




wells (Fig. 8).

1 Add New Well (23] | |0 Well - PK-1 (3w
Well Mame Well Name PK-1
Description Description Hydrogeclogicky vrt - vikanova
Depth (m) Depth (m) 100
X X 12.89
¥ ¥ 4312
Altitude (m a=.l.) Altitude (m a.=.1) 543.5
Lat (%) Lat [7) 18.44563
Lon [7) Lon () 4556789
Fig. 7: Left — adding a single new well; Right —editing properties of your selected well.
| Wells - Add Multiple New o= |3
Well Name Description Depth X Y Altitude Lat Lon
Well_4 ] 0 (0|0 o |0
Well_3 ] 0|0 |0 o o
| Add Row | [ Apply ] [ Close
Fig. 8: Window for adding several wells at once.

Use the Add Row button to add the required number of records into your table and you can
manually edit them. The Apply button places your added wells into the Wells panel. If you have
prepared a list of wells in a spreadsheet editor such as Excel or Calc., you can import them directly
into the program (Fig. 9).

Select these in the spreadsheet editor together with your column headings and press
Ctrl+C. If you have copied them on your clipboard, just go back into the program and click on the
Paste picture button. This creates a new table, which appears in another window and you can then
synchronize these column names with your programmed ones using the combo boxes below the
table. The program also synchronizes them automatically if the names are identical or similar
enough. Simply click on the Apply button and your new data is added to the existing data in the
main table. This procedure gives fast import of extra data from Excel.

The last function Deletes selected wells simultaneously, together with all the data and
geological sections linked to them.




@ Bez_nazvul - OpenOffice.org Calc

Stbor Upravit Zebrazit’ Viezit Format MNastroje Data Oknoe Pomecnik

' EBHe - RER Y KB B @

@ Al [+]w0 [-] B T U =s===8 &%
AL:F6 [*] & E = |[=Fs+0023

|km lkm 231424 23] 1123432.45
PK2 1h jkhljh 33| 231657.79 1123932.78 244 36
PK3 |kjhkjh k 34| 231891.34 112443311
Pr4 kih kjh 122 2321249 1124933.44
Pk5 ljh jkh 44 23235845 11254337

Ctrl+C
| Wells - Add Multiple - Paste
Well desc depth X Y z
PKL |lkm lkm |12 [231424.23|112343245|243.44
PK2 |jhjkhlih |33 [231657.78(1123032.78|244.36
PK3 |lkjhkjh k|34 [231891.34|1124433.11|245.29
PK4 |khkjh |122 [2321249 [112493344(24621
PK5 |ljhjkh |44  [232358.45|112543377(247.13
Well Name | Wel v|
Description [desc v]
Depth [depth v]
X |x v|
¥ v -|
Alftude |2 -|
Latitude | v|
Longitude | -| | Apply || Close |
Fig. 9: Fast data import into your program from spreadsheet editors using Copy—Paste.

5.2 Data Source Panel

The Data Sources is the most important panel in the program, because here you can access
all data for individual wells. This panel always displays imported data for each selected well and it
is completely logically structured (Fig. 10).




Data Sources = [ | Data Sources * 1 X
Well: PK-1 Well: Pk-1
v 1 Technical Scheme A Ted =
_ Add Scheme

v B Geological Scheme - Technical ¢
* E Point Data = l Geg J Delete All
v [T Point Sum Data v) [ PointData
v) B RangeData v [ Point Sum Data
v [ Range Sum Data v [B Range Data
- m Heat Maps et ﬁ Range Sum Data
- < Other Data e E Heat Maps

w =+ Other Data

= Section Data [FEIERMIEE == Section Data [ IEICR Il

Fig. 10: Data Source panel (Left — structured data view for selected well; Right — expanded list of
technical schemes).

After launching your program, this panel is empty. If you have already defined some wells
in your program through the Wells panel, just double-click on your selected well and all related
data is revealed. The current well is shown in the top part of this panel, with its data divided into
the following sub-directories:

— technical schemes
— geological schemes
— points data

— points sum data

— range data

— heat maps

— all other data types

Variable parameters can be defined for each borehole based on well geological and
technical schemes. Additional documents include numerical data of measurements and heat
maps, while the Other Data group defines textual, tectonic, time-dependent and image data.
Description and functionality of these data groups is contained in following sections.

All individual sub-lists can be expanded or collapsed by clicking on the circular button in the
header, and these appear empty until parameters are added. To add new technical, geological
scheme or numerical data, just right-click on the header of the data type and select Add Item in
the context menu. The program first asks you to name your new entry, and this is added to your list
as an empty document. The second command Delete All deletes all items in your list (Fig. 10
Right).

The quantity of uploaded data in your selected group is unlimited, and it depends only on
your requirements. If you want to edit the document, right-click on it and expand the context
menu functions. Again, data management here does not require use of ribbon toolbar buttons. If
you simply want to view the selected document, click the Show command in the context menu, or
double-click on the selected item.




5.2.1 Technical Scheme

== Section Data IS PRIl

Context menu

Fig. 11:

Data Sources v 1 X
Well: Pk-1
~) 1 Technical Scheme
| - Technical Scheme 1
— — | E] Show
e l Gec
v E Poil 2 Rename
v) BE Poil 37 ey
hd E Rar

£ Delete
ol E Rar
ol m Heat Maps
v | < Other Data

commands for edit selected technical

scheme.

In the technical schemes group you can prepare
visualization of the technical construction of well. If you
created an empty new document, just click it right mouse
and select from context menu the Edit item (Fig. 11).

After click on this item a form displays for the
technical scheme definition. Use this form is very simple and
intuitive. An example is shown in Figure 12. In the left pane
is displayed resulted technical scheme of well, which we
generate by properties located in the right pane. The entire
production of technical scheme is very fast. Using these
properties user define visual rendering of scheme. For this
purpose, may be freely combined functions that are
described in following text.

At first you define segments of the borehole in the
top table. These segments are defined by their beginning
and end in depth, by diameter, and filling. Each segment is
defined basically as a simple rectangle. For create new well
segments use the Add button and by Delete button you can
delete these segments at once. If you click on the Add
button, a form will be displayed, in which we define a new
segment (Fig. 13).

07
-10 —
20 —
30 —
-40 —
-50 —
60 —
70 —

-80

-gp -

| Technical Scheme - Edit

07 I

10—:
20—:
30—:
40—:
50—:
50—:
?o—:

80

Qo -

Well Segments

Casing Segments

Piesometers

Groundwater Levels

[E=5 e ==
From To Diameter Fill
: 2 ; —
o | . . =
Delete
12 a0 40 B « %
From To Ciameter Fill
Depth Filter From Filter To GW Level
Depth Icon

Close

Fig. 12:

The technical scheme editor.

In this dialogue, you define the start and end depth at which the segment will occur and its
diameter. Then you need to edit the fill property. For its definition, click on the lower rectangle and
the fill editor will display (Fig. 14).




| Add Diameter Item

From 1?2
To a0
Diameter 40

Fig. 13: Help dialogue for
definition of well segment.

This editor we use not only for technical schemes, but
also for defining textures and colours of layers in geological
schemes. This editor contains more than 500 build-in textures, so
the user can select from a relatively high number. In the left
pane, select a texture or you can import into program your own.
In detail is this process defined in Annex 1. Then by using two
colours canvas user defines the foreground and background
colour of selected texture. By the up-down control can user set-
up rotation of texture. If it is defined, click on the Apply button
and defined texture is applied to a new segment of the borehole.
On previous Figure 12, you can see an example of three borehole
segments use with defined depths, diameters and textures.

|- | GeologicalScheme - Edit Hatch Style
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Fig. 14: Texture editor for filling technical and geological
schemes.
| Technical Schveme - Bt = e 5|
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10 Add 2 12 4 B \ x
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_.wd— 0 an 0 =
404 & | Deete v W 30 X
&0 BS 0 =
Fig. 15: Well casing definition in technical scheme.

The next step is to
define segments of the well
casing. These segments are
drawn on the previous group
of segments. The principle is
identical to the previous case.
Combining these two types of
segments you can display
very variable types of
technical schemes. In addition
to the technical part, it is
possible to render the
geological layers around the
well. For the definition of
geological data, however, we
prefer to use separate -
specialized data documents
(chapter 5.2.2).

These options do not
stop the rendering
possibilities  of  technical
schemes. As a hydrogeologist,
| often work with wells that
include multiple piesometers.
These can be defined and
edited in the third table. To
add a new piesometer, click
on the Add button. Help form
displays as shown in Figure
16.

Inside this form, you define for each piesometer its depth and the position of filter
segment. The filter section is then displayed as a segment with horizontal hatching. Finally, if you
want, you can define the depth of ground water level in the piesometer. This is inside the
piesometer displayed as a blue triangle. For each well, we can define unlimited number of
piesometers. If there are multiple, they probably will not be fully visible. This problem, however,
occurs only in preview mode in this form and in the resulting visualization you can adjust the
overall width of the technical scheme so all piesometer s will be sufficiently visible. The picture 17




shows an example of well with two piesometers.

| Technical Scheme - Edit EI@
4] ] 0 ] Well Segments From To Diameter Fill
_ _ - ) 0 2 55 B - x
10 104 £ 2 2 12 “ B \ x
2 o . TN
20 20 ; g %0 100 30 M - x
; E Casing Segments From To Diameter Fill
_30_: 30_: i. = E 0 30 30 I:I w X
; = . « 0 B\ x
o] o QB p o o B\
] ; 5 60 85 30 ~ X
0] 50 ; E Piesometers Depth Filter From Filter To GW Level
/ : 39 30 38 20 . X
0 _ . _ : 5 85 66 80 55 v X
:: \-‘ Groundwater Levels Depth Icon
] i -]
704 704 78
80 80 7
0
90 90
S .
Fig. 17: An example of technical scheme with two defined piesometers.
- | Add Piezometer ltem @
Depth 30
Filter From 30 | Add GW Level ltem =
Filter To 38 Depth 23
Groundwater Level | 20 Ican [ o v]
[ Apply ] [ Cancel ] [ Apply ] [ Cancel ]
Fig. 16: Form for piesometer definition Fig. 18: Form for groundwater

level definition.

Finally, in the last table, you can define several groundwater levels. These levels are defined

as in previous cases, using help form, which is shown in Figure 18. In this form we define the depth
of groundwater levels and by combo box you choose a mark that will define the level. By this way,
you can for example display an encountered and also steady groundwater level. The individual
technical parameters can be optionally used, adjusted, combined and plotted in extremely variable
technical diagrams. Examples of created technical schemes are in Figure 19.
The defined schema is automatically stored in your document, and if you are satisfied with your
prepared technical scheme, just clicks the Close button in the lower right corner of the window.
When you want to quickly display a selected technical scheme, double-click on it in the list and the
document area is displayed in a separate window (Fig. 20).

Your prepared schemes can be visualized with other data in the 1D Well Log or in other
types of visualizations. Complex multiple technical schemes for each well can be presented parallel
to each other in the resultant plot. The following sub-section covers importing and defining
geological schemes.
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An example of document view with a prepared technical scheme.




5.2.2 Geological Scheme

Geological structure arising from drilling exploration constitutes the most important data
for analysis and visualization. The second section of the Data Sources panel handles this data (Fig.
21). To add a new geological section, simply right-click in the header area of the geological section
context menu and select Add Scheme.

Data Sources * 0 X
Well: PK-1

Data Sources X

Well: PK-1
w E Technical Scheme “ $ Technical 5cheme

- l Geological ~ l Geological Scheme

Add Scheme
B Geological Scheme | B Geological Scheme 1
v) [ PointData| & Delete Al v [ PointData = i
v B Point Sum Data v [EE Point Sum Data| T Rename
v E Range Data w E Range Data Lﬁ Edit Data
v [ Range Sum Data v [ Range Sum Datz [W Edit Visual Properties
> E Heat Maps = m Heat Maps [M Edit Visual Properties of All Schemes
v ! < Other Data v ! < Other Data 3 Delete

E= Section Data VRl il R ) Diata Sources

Fig. 21: Left — addition of a new geological scheme via context menu; Right — commands for
working with stored geological schemes.

Similar to working with technical schemes, multiple interpreted and uninterpreted
geological schemes can be added for each well. Here, you add a new empty document and edit it
in two stages. You first define your individual geological layers with their description, geological
index and depth of occurrence. To achieve this, right-click on the selected geological scheme and
select Edit Data from the context menu (Fig. 21 Right). . In the second step, you define a visual
representation of the geological strata on the resultant form by inserting individual profile items
(Fig. 22).

] Geological Scheme - Edit Data E@f You use the Add Row button
From (m) To(m) GeolD Name Description cemment | to get sufficient rows in the table for
e the number of layers in your profile.
33 g0 LM |Limentones Mezosoic limenstones, kartified Then these items can be manua”y
= e i eEorO SO ] edited directly in the table. In
addition to manual editing, you can
use two additional functions for

profiling.
If your data is stored in a
| AddRow | (B [ mportDate. | [ Appy || Close | ~ spreadsheet in a similar format, you
Fig. 22: Layer editor of geological profiles. can use Copy—Paste. An example is

shown in Figure 23. Select the data

table with column names in the external program and press Ctrl+C. Then switch to the geological
scheme editor window and press the Paste picture. The program automatically reads the copied
clipboard data, parses it and displays in table (Fig. 23).Next, synchronize your original and
externally derived column headings in this new window using the combo boxes below the table.
Then click “Apply”, so that the help-window closes, and all external data is imported into your




main table.

In addition, you can just read the data using the Import Data button which allows you to
import data from a CSV file. This is used by default in the HydroOffice software package. Unlike
classical CSV files, however, the programs in this package use a tab space as column separator. You
can create this type of document structure in Excel by saving the file as "Tab Delimited Text File".
When you select this, a form identical to the one in Figure 23 opens for you to add data and to
synchronize the column headings in your current file.

You must properly define the range of occurrence where the layer is located and also
define the GeolD and Name parameters. The GeolD parameter is very important in this program,
because this column can include a string index or a number that identifies your type of
sedimentary rock. Here, | use the standardized geology indexes in my country, where each rock
type keeps the same index. If you have substitution of sand and clay layers in your geological
profile, then you place your own indexes in Table 2, and these are always repeated thereafter. The
input of these indices is very important because you will constantly refer to them in your future
work.

F11 =] A = = |
A_| B | ¢ | z —— F |
1 |From{m) To(m) GeolID Name Description Comment
2 0 12 Q | Sandy sediments Contamined sandy Quaternary sediments
3 12 33 NS Meogene sediments MNeogene sediments, low permeability
4 33 80 LM  |Limentones Mezosoic limenstones. kartified
5 80 100 DL |Dolomites Mezosoic dolomites
=
| Geological Scheme - Import Data E\@
From {m) To(m) GeolID MName Description Comment
0 12 Q Sandy sediments | Contamined sandy Quaternary sediments
12 33 NS Neogene sediments | Neogene sediments, low permeability
33 80 LM Limentones Mezosoic limenstones, kartified
80 100 DL Dolomites Mezosoic dolomites
From [FI‘CIITI {m) 'l
To [To (m) - |
GeoID |Geo ID -
Mame Name hd
[ l Apply
Description [Description - l
Comment [Comment -2 l

Fig. 23: Data import using Copy—Paste.

The Name parameter is used to describe strata in your visualizations. The other columns
are optional and these can be used in visualizations if you want to view particular phenomena.
When you have defined all data in your table, press the Apply button and close the window. When
you display your prepared document, you see that the colour and texture is the same for all items.
This is predefined by the program (Fig. 24). To change this setting, right-click on the selected
geological scheme document and select the Edit Visual Properties function from the context menu
(Fig. 21 Right).




Depth (m) Preview Description

Q - Sandy sediments

Contamined sandy Quaternary sediments

NS - Neogene sediments

2 - 33 s Neogene sediments, low permeability

LM - Limentones

3= - 80 Mezosoic limenstones, kartified

DL - Dolomites

80 - 100 a8 a8 e Mezosoic dolomites

a8 s 0 8& g

Fig. 24: Display of the geological scheme document, after definition of textual and depth data.

The dialog in Figure 25 Left contains the unique GeolD’s in your document. If your
geological profile has substitution of multiple sand and clay layers, this table will contain only those
two records.

| Geological Scheme - Edit Visual Properties e === | Geological Scheme - Edit Visusl Properties =8 R
GeoID Rreview Set Geo ID Preview Set
=T- a8 =T-
. a8 -fa _aa
88 gs ., B8 ga |
Q s 88 68 \ Q
-1 a8 -1
— a8 -aa a8
=T a8 =T
e a8 -ae a8
i -1-1 i -1-1
NS TN jﬂ__a.a_m _BE _a_a_j'a \ NS
-1 a8 -1
R a8 -aa a8
a8 a8 a8
e a8 -ae a8
a8 a8
LM A _::__a.a_m -T-N _::__e.a_. \ LM
-1 a8 -1
— a8 a8 a8
=T 88 =T
e a8 -ae a8
a8 a8
DL A _::__a_a_m 18 _:::a.a \ DL
-1 a8 -1
— a8 -aa a8
[ Export ] [ Impaort ] [ Apply ] [ Close ] [ Export ] [ Impart ] [ Apply ] [ Close ]
Fig. 25: Editor of visual properties for geological profile (Left — before set-up; Right — after set-up).

A preview of geological texture is given when your GeolD parameter is set in the table
row. This can be changed by clicking on the Screwdriver image, so that the Figure 14 texture editor
dialog appears. You can change the texture, foreground and background colour and the rotation of
your selected texture using this dialog’s options. After clicking the Apply button your changes
appear in the table. When you have defined visual settings for all your records, the table of
geological indices appears as in Figure 25 Right. These settings are transferred to the geological
scheme by clicking the Apply button, and subsequent images of your geological scheme document
appear as in Figure 25.




- 12

- 33

- 80

- 100

Depth (m) Preview Description

Q - Sandy sediments

Contamined sandy Quaternary sediments

NS - Neogene sediments

MNeogene sediments, low permeability

LM - Limentones

Mezosaic limenstones, kartified

DL - Dolomites

Mezosoic dolomites

Fig

. 25: An example of document with defined
visual geological layer properties.
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<?xml version="1.0" encoding="utf-8"37>
<Rrray0fFecSettings xmlns:xsi="http:/ www.

E <GeocSettings>
<FZeoID>J</EecIl>
<HatchStyle>Se PI_8.png</HatchStyle>
<ForeColor>#FF000000</ ForeColor>
<BackColor>#FFFIDAG2</BackColors>
<HatchBotation>0</HatchBotation>

- </GeoSettings>

[El  <GecSettings>
<GeoID>NS</CecID>
<HatchStylerlLi  B_7.pang</HatchStyle>
<ForeColor>#FF364709</ForeColor>
<BackColor>#FFIBBA1F</BackColor>
<HatchBotation>T7</HatchBotation>

= </EeoSettingsr>

[El  <GecSettings>
<GFeoID>LM</FeclD>
<HatchStyle>Te 23 . png</HatchStyle>
<ForeColor>#FF121C8C</ForeColox>
<BackColor>#FF36BTD8</Backlolors>
<HatchRotaticon»-32</HatchRotation>

- <«/GeoSettings>

[l <CGecSettings>

<GecID>DL</GecID>

<HatchStyle>Te 2.png</HatchStyle>

<ForeColor>#FF000000</ ForeColor>

<BackColor>#FFOO77RB3</BackColors>

<HatchBotation>-365</HatchBotation>

- </GeoSettings>
-w/Rrraylfiteciettings>

. 26: An example of exported settings for

individual geological indexes.

The described Figure 25 dialog
also contains Import and Export buttons
(Fig. 25). Their function is important if
you frequently use the same visual
settings for the same geological indexes.
You can then export these settings from
this program and reuse them in other
projects. The settings are stored in a
separate XML document where you can
edit their structure and content outside
the program. For example, you can
change colours, or add new geological
index records (Fig. 26).

This prepared file can then be reused
to set up the visual properties of
geological schemes from other wells. In
my work, | prepare this type of file, to
define the visual settings for a variety of
geological indexes. This  feature
significantly saves time because you can
reload these settings into your programs
with the Import button.

The greatest improvement in this
program is that you can simultaneously
set all visual properties for multiple
geological schemes in your project. Just
click the Data Source panel in the context
menu to Edit Visual Properties of All
Schemes (Fig. 21 Right). When you click
on this item, the exact form in Figure 25
appears, showing all unique geological
indices in your project. You can then
individually set or edit their properties
from an external XML file. The alternative
dialog from Figure 27 is obtained when
you click on the Apply button. This allows
you to choose all geological schemes you
want to set-up from the provided list; and

the program automatically sets up your visual properties in all selected documents.

If you subsequently see a geological section document where bulk editing was used, you
will notice that the predefined texture of items has been changed. The majority of functions
described in previous text is also available in the displayed document window when you right-click
in the table area (Fig. 28). You can also copy your table data onto the clipboard.




= Geological Schemes - Edit Multiple

PK-1 - Geological Scheme 1
PK-2 - Geological Scheme 2
[T] PK-3 - Geological Scheme 3

RS

[ Apply ] [

Close ]

Fig. 27:

Selection of wells with their

Geological Scheme - Geological Scheme 1 X _

Depth (m)

12 - 33

Fig. 28:

Preview

Q
Refresh Con
Edit Data
Edit Visual Properties NS
Copy to Clipboard Neo

Functions shown in the context menu,

geological schemes, where you can immediately ~ when you display the geological scheme.

apply visual properties.

5.2.3 Point Data

Data Sources v Xx

Well: PK-1
~) 1 Technical Scheme
i l Geological Scheme
~) [ PointData

v) [ Point
v [BF Rang

v E Range Sum Data

¥ Delete All

~ m Heat Maps

v | < Other Data

E= Section Data [FEPEEREILTS

Add Point Data Set

Data Sources
Well: PK-1

v X

v) i Technical Scheme
v l Geological Scheme

~) [ Point Data

|E Point

(S -

E R NET AN (o Data Sources

E5] Show

) Rename

[Z EditData

Fig. 29: Point Data editing in Data Sources panel using
the context menu functions.
=_| Point Data Set - Edit Data [ =]
Depth (m) Value
2 2
12 3
22 3
33 19
50 33
70 45
&9 32
100 12
[ Add Row l [ Import Data... ] [ Apply l [ Close l
Fig. 30: The form for point data edits.

This sub-chapter explains the
import and view options of numerical
point data. This gives a set of point
measurements of selected variables
with your own values for defined
depths. These include depths, for

example, for groundwater
temperatures, pressures and
sediment clay content.

The Data Sources panel

sublist defines this data (Fig. 29). As
in previous cases, you add a new
document to the list by right-clicking
on the header — Point Data, and then
you select Add Point Data Set from
the context menu. After vyour
addition, you can work with this
document by right-clicking again to
obtain a pop-up menu. If you want to
edit data, for example, just click on
the Edit Data function (Fig. 29 Right).

This function a new form
displays, where you can edit point
data (Fig. 30). Here, you can add
numeric values at defined depths
manually, using Copy-Paste, or you
can import data from a CSV file with
tab separated values.

When your data is prepared in the table, click the Apply button and close this form. Future
display of your document appears as in Figure 31. This again only presents a quick preview. Final




visualizations are explained throughout the text for the individual program applications.
Explanations are described later.

Depth (m) Value
0 1
2 2 0
12 3 1
22 5
33 19 1
20
50 33 i
70 45
89 32 i
100 12 40
£
é'-' 4
60 -
Refresh
Edit Data a0
Copy to Clipboard
100 o
Fig. 31: Example of prepared point data document.

5.2.4 Point Sum Data

You also need point summary data. These are different so that you can display multiple
numerical values at defined depths. They include your clay concentrations, sediment sand and dust
contents, and dissolved groundwater solids. Adding a new document or working with your current
document is exactly as described for previous operations (Fig. 32).

When you click
Edit Data in the pop-up
menu, the blank form in
Figure 33 is revealed. But
you cannot add your
data by typing manually
here, so you incorporate

Data Sources v 0 X
Well: PK-1

Data Sources v 0 X

Well: PK-1
v i Technical Scheme v i Technical Scheme
v l Geological Scheme v l Geological Scheme

v [BE Point Data v [BE Point Data

v B Add Point Sum Data Set . ﬁ i it by Copy—Paste or

v) [ R lmﬁ " import it from a tab-
= oW

V) @@ g % DeleteAl v [ Ran separated CSV file.

An example of a
prepared CSV document
| EditData is shown in Figure 34.
This lets you add defined
depth values for Ca, Mg
and Na + K groundwater
concentrations.

s E Heat Maps v) [l Ran ©J Rename

w < Other Data

ARl |y Data Sources

Fig. 32: Left — adding a new document; Right — commands for edit
and view of selected document




| Point Sum Data Set - Edit Data =] = == ﬂ SumPoint - Notepad
File Edit Format View Help
Depth CA MG MAK
o 300 270 &0
5 350 315 70
10 E00 450 100
20 EE0 4495 110
B0 900 Bi0 180
100 450 405 90
120 354 318.6 70.8
[ Add Row ] | Import Data... | [ Close ]
Fig. 33: An empty window for data processing. Fig. 34: Example of prepared CSV file.
| Point Data Set - Import Data (== When your data is
Depth CA MG NAK . .
o lzoola70 leo imported into the program
5 [350[315 |70 by either of the functions
10 500|450 | 100 . .
—Tes5la0s 110 described .abO\./e, the Flgur.e
80 |o00[s10 |180 35 form is displayed. This
100 14501405 |90 prepared new data table is
120 354|3186(708 . .
taken from an input file.
Firstly you define the
Depth Column Values Columns column for stored depth
Depth = | |1 Depth measurement values using
i the combo box below the
e
] NAK table, and then you select
the columns you want to
Fig. 35: Synchronization and definition of input data from external ~import into the program
CSV file. from the checked list-box
N oo ] and press the Apply button.
These settings allow
Depth (m) CA MG NAK | d b
0 3000270 6o new structura ata to be
5 3501315 |70 added into your table. You
10 500(450 [100 can also add new rows to
20 550/495 |110 the table and manually edit
50 2001870 1E0 them before closing this
100 450(405 |90 )
120 354[318.6[ 708 window.

Your prepared
document with input data
will look like Figure 37; with
your data displayed as a

Add R & | Import Data.. cl .
| o) (B [Limport Dee- || e | vertically ~ stacked  area
Fig. 36: An example of prepared input data table. series. The final visualization

of all data is described later.




Depth (m) CA MG NAK Value
0 300 270 60 0 500 1000 1500
5 350 315 70 0_!""' e
10 500 450 100 1 cA
20 550 4495 110 =1 MG
80 900 810 180 50 Lo il
100 450 405 90 1
120 354 3186 708
40
f‘} 80
o
80—:
lDO—-
120;
Fig. 37: Example of prepared data document.
5.2.5 Range Data
o= S T . If your numerical data is defined for a
Well: PK-1 Well: PK-1

v) # Technical Scheme
v l Geological Scheme
v, [ Point Data

ot & Point Sum Data

w E z

Add Range Data Set

3 Delete All

v

v < Other Data

== Section Data = Rer e R

Fig. 38:

v) f Technical Scheme
o l Geological Scheme
~) [E Point Data

e & Point Sum Data
L E Range Data

|E Range Data ] | Show
~) [E Rang
v M Heat

0 Rename

v) < Othe [2] EditData

== Section Datg % Delete

Commands from the context menu for

displaying and editing range data sets.

| Range Data Set - Edit Data =n| ol <
From (m) To(m) WValue
5 15 43
20 EIE
39 55 [120
88 0 [
93 w00 |12
[ Add Row ] [ Import Data... ] [ Apply ] [ Close ]
Fig. 39: Form for editing range data type.

depth range rather than at a point in depth
or your values are measured at regular depth
intervals, you use the appropriate group from
the Data Sources panel in Figure 38.
Documents here are added exactly as in
previous cases, and if you want to view or
edit your document, you choose the
appropriate function from the context menu
(Fig. 38).

Clicking on the Edit Data function
displays the data editing form in Figure 39.
The table has three columns. The first two
define the depth range for measured values
and the third column stores your numerical
values.

Depth ranges can be defined as
segments of equal or variable size. As usual,
you can add data to the table by typing your
values manually, or by Copy-Paste, or
importing them from tab separated CSV file.

When your data is entered, click
Apply and close the form. Your prepared data
document will resemble the example in
Figure 40. Measured inflows of groundwater

into the well related to depth can be illustrated, and all types of numerical range data can be
imported into your document.




From (m) To (m) Value Value
15 43 0 50 100
20 23 2 } }
39 55 120 1 1 1 1 ‘
83 %0 32 | B
a3 100 12 20 T
Refresh 40 1 | I f f
Edit Data % ‘ ‘
(]
Copy to Clipboard 607 |
80
1
el
Fig. 40: Example of document preview with range type of numerical data.
5.2.6 Range Sum Data

- I X Data Sources * 0 X

Well: PK-1

Data Sources

Well: PK-1
v 1 Technical Scheme v A Technical Scheme

v l Geological Scheme A l Geological Scheme

[BE Point Data

<

v [B PointData
v E Point Sum Data w E Point Sum Data
e E Range Data ~ E Range Data

»~ E Range Sum Data
| Range

L mH

Ranne Sum Data
Add Range Data Set

li Show

3  Delete All

1 Rename

[ Edit Data

¥ Delete

v + O

== Saction [

R TR ) Data Sources

Fig. 41: Functions from context menu for edit
Range Sum Data.

|- | Range Sumn Data Set - Edit Data

[E=N (e X5

Close ]

][ Import Data... ][
Edit window for data in the Range Sum

[ AddRow

Fig. 42:
Data group.

When recording depth
measurements, if you have several
numerical parameters within a defined

range, you can use Range Sum Data to
define your depth intervals. The basic
condition for this is that the same defined
ranges are used in all imported parameters.
This is useful when you want to record
values of combined dissolved solids in
groundwater; and here you can add and edit
new documents from the Data Sources
context menu (Fig. 41).

After creating your new blank
document, the import data form will appear
as in Figure 42, and your entered data can
be edited using the Edit Data function. The
Table structure and definition is undefined
exactly as in the Point Sum Data function.
This depends entirely on your input data, so
Copy-Paste your own input table from your
spreadsheet or CSV file.

An example prepared CSV document
for import is shown in Figure 43. The first
two columns define the depth ranges of your
measured values and the following columns
list your measured values. The number of
columns available for measured numerical
values is unlimited; dependent only on your




I

j SumPRanges - Motepad
File Edit Format Wiew Help
From Tao la, B C
o 5 23 12.4 23
S 10 3 45 33
33 (=159 Fi 7e 23
120 145 22 11 1
Fig. 43: Example of prepared data document in CSV
format.
= Range Data Set - Import Data
From Koniec A B C
Q 5 23(124(23
5 10 3|45 [33
33 66 7|76 |23
120 (145 22(11 |1
From (m) Column Values Columns
From = | |C] From -
[ Keniec
T i G ’;‘ 1 Apply
. :
Fig. 44: Help form for Range Sum Data import.
| Range Sum Data Set - Edit Data =N = ==
From{m}) To{m}) A B C
0 5 23|124|23
3 10 3 |45 |32
33 66 7176 |23
120 145 22|11 |1
[ Add Row l | Import Data... | [ Close
Fig. 45: Prepared data set of Range Sum Data.
Range Sum Data Set - Range Sum Data 1 X
From(m)To(m) A B C Value
0 5 23 124 23 o 50 100
5 10 3 45 33 4 . 1
23 66 7 76 23 ’ | %
120 145 22 11 1
0
&
100
Fig. 46: Document example containing Range Sum Data.

own requirements.

The Figure 44 help-form
appears when you import data into
program, with parsed values in

individual columns. The combo boxes
below the table define the columns for
your initial and final depths, and then
you use the check-list box to select the
value columns you want import from
the external file. Here, you can import
all columns or only the selected ones
you need.

Press the Apply button, and
your structured data set is imported
into the main table as in Figure 45.
You can then edit it manually and add
new rows with the Add Row button.

Figure 46  illustrates a

document with your prepared data in
a stacked bar-series, with variable
column width for well depth.




5.2.7 Heat Maps

Numerical Heat Map
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Temporal Heat Map
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Another important data
type you use is multivariate
numerical data. This can contain
numerical measurements for

950
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| |

well depth and time, or

(=]

geophysical measurements of
depth and distance from the

(%3]
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well. Examples are shown in
Figure 47. There is a numerical
heat map on the left side and a
temporal heat map on the right.
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Fig. 47: Heat maps examples (Left —
Right — temporal heat map).

The difference in these two heat
maps is in units on the horizontal
X-axis.

You can use the functions
in Figure 48 context menu to

numerical heat map; create your heat maps.

Data Sources
Well: PK-1

Data Sources
Well: PK-1

- X

i Technical Scheme

v ~

v l Geological Scheme >

B Point Data [ Point
L Point Sum Data [EE Paint
E Range Data

E Range Sum Data

i Technical Scheme

l Geological Scheme

E Range Data

E Range Sum Data

After adding your new
empty heat map, you can fill and
edit it using the Edit Data
context menu functions. The
form in Figure 49 allows you to
enter depth measurements as a
positive number in the Depth

v X

Data

Sum Data

~) B HeatMaps [ e Data Set M Heat Maps column, while column Y defines
n eal 3| L) “ eal Ia 3 . oy . .
Al reatiap Deta © (B Heabop Do i times or additional numerical
©) & OtherData | /¢ Deletedll v) < OtherData .
3| Renarme values. The time must be
Section Data S RsEleRE14 Section Data S} . .
B o ! entered in numerical format, not
[ Edit Visusl Progerties in date form, so that means that
- e your initial time is zero. Other
Fig. 48: Context menu commands for work with heat maps. values are then defined in

|| HeatMap Data Set - Edit Data

numerical days, months, years or
e e ¥S, Y

Depth Y Value

other time based periods as the difference
between your zero and end times. Numerical
measurements are then placed in the last
column, as depicted in Fig. 50.

A prepared document example is in
Figure 50. It has measurements from depth
0 to 200 metres in periods of 0 to 40 days.
Definition of the actual date values for

] | Import Data... | [

[ AddRow

Close ]

horizontal axis (Fig. 47 Right) is in another

Fig. 49

Form for heat map input data definition.

place.

This prepared file can be imported into the
program by Copy-Paste, by typing manually or by import from a CSV file with tab separated
values. Your resultant window will be similar to Figure 51.
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20 B e Fig. 51: The input data window for heat map definition.

40 20 520

80 20 563

100 20 57T

W0 20 cas When your input data is entered, close this window. To
160 20 788

A create your heat map, right-click on the document and select the
] 30 795

EE R - Edit Visual Properties function from the context menu shown in
40 30 445

B0 30 5o Fig. 48 Right, and the window in Figure 52 is now ready for you.

120 30 G556

wmoon s The top area of this window is initially empty to display
180 20 525

R I your heat map; and you create this using the properties and
S 4 settings in the bottom part of the window. You must define the
80 40 528 . .

R following parameters to view your map. The delta Depth and delta
140 40 619 .

€0 a0 02 Y parameters are used to set resolution of your map. Both of these
200 40 645 . .

Fig. 50 Example of have.the pred.eflned valu.e of 1, so you can ac.cura.tely define the
data file in heat map required map in both horizontal and vertical directions. The lower
production. these values are, the higher the resolution you will have in your

final visualization. The highest resolution is achieved when you set-
up your values manually, by decreasing them until your desired resolution is obtained. This
resolution also depends on the measurement density. It is not possible to make this adjustment
automatically, so an example with different resolution settings is shown in Figure 53.

= HeatMap - Edit Visual Properties EI@
delta Depth 1
delta ¥ 1
Interpolation Method [Bilinear v]
Plot as ) Continuous ) Fringes
[T] ¥ Asxis as Date [ Interpolate Values l [ Close

Fig. 52: Window for heat map creation from imported data.




delta Depth delta Depth 0.3

delta ¥ 1 delta ¥ 02

Fig. 53: Two examples of heat map resolution settings (Left — predefined resolution; Right — modified

resolution).

| HeatMap - Edit Visual Properties The neXt Iine OfferS the
choice of heat map
interpolation methods, but
since this current program
version contains only the bi-
linear interpolation method,
you do not have to change
this parameter.

The following line lets
defta Deptn you define the colour palette
e 0_'2_ used for your result. In Fig. 53
Interpolation Method [Blllnear - l
Color Paete [ o this result was obtained using
Plot as 1@ Continuous () Fringes only red and blue, but Figure
[C] ¥ Axis as Date InterpolateValues || Close |

54 shows a palette created
] Heathap - it Visusl Properties from eight colours. The
number and order of colours
is unlimited, so you can create
highly variable colour palette
combinations. The program
initially offers you the red and
blue combination, but you
- change this by simply clicking
on the palette preview and
delta Depin selecting your colours from
delta ¥ 0.2 N
Interpolation Method [Bilinear vl the dlalog qu' . .
Coler Palete e a The final visual setting
lp:klj::x - © Continuous ® Fringes ~ Nr.| 25 =] e[ — is the mode of display from
i _ your defined colour palette
Fig. 54: Colour palette modes for heat map (Top — palette with (Fig. 54). You choose if you
continuous colour gradient; Bottom — a palette with sharp colours ' L
edges). want to display colours as a

continuous gradient for your

value ranges (Fig. 54 Top), or if you want sharp colour boundaries between them (Fig. 54 Bottom).

For this second option, you set the number of colours you want in your heat map. In my Figure 54
examples, | used 25 passages and the resultant heat maps consist of 25 colours.

If you wish to prepare a temporal heat map, now you define the resulting horizontal time

axis (Fig. 47 Right). If your numerical values in column Y represent time steps, you can change



these values to date format values by clicking on the Y-Axis as Date check-box (Fig. 55). The
additional two fields define your initial and final measurement dates, and these will be displayed
on the horizontal time axis in your final visualization.

| |
delta Depth 03
delta ¥ 0.2
Interpolation Method [Bilinear V]
Plot as () Continuous @ Fringes  Nr.| 25 EIIZI
Y Axis as Date Start 2. Januara 2013 0:00:00 %IT]
End 3. oktébra 2013 0:00:00 %F] Interpolate Values || Close

Fig. 55

Setting temporal axis for the final heat map.

After applying the described settings, you can create your resultant heat map by pressing
the Interpolate Values button. If you are satisfied with the result, just close the window and your
prepared heat map is completed for future visualization. To achieve this, click the Show command
in the context menu, and you see your document with all imported data illustrated as a simple
heat map preview (Fig. 56). Although the preview does not contain the horizontal axis, it is
included in the final visualization.
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50 10 543 1407

100 10 665 1
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180 10 950

200 10 785 « | 200]

Fig. 56: Example of created heat map with input data.

In addition to the described 2D heat maps, you can create a 1D Heat Map. Its preparation
and display is described in Annex 2. Sub-chapter 5.2.8 now explains the preparation and display of
additional specific data you frequently require for well visualization and interpretation.




5.2.8 Other Data

The Other Data group contains functions for working with additional borehole and well
data. As usual, these functions are controlled by the context menu (Fig. 57). An advantage here is
that you can add and edit multiple data types. These include textual descriptions, images, tectonic
data and numerical values for time series related to defined depths and depth ranges.
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Fig. 57:
documents in the “Other Data’ group.
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es of data types that can be prepared ithhe described

If you want to
add a new data
document, right-click
on this group header
and select the type of
data document that
you want to add from
the Add Data Set
contextual menu.

Following your
document addition,
you work with it as
usual with functions
from the context menu
(Fig. 57 Right). The
various types of data
documents are

distinguished by icons
in this menu list.
Examples of
data prepared for this
group of documents
are in Figure 58; and

the following  sub-
sections explain the
step by step

procedures to obtain
documents with these
results.




5.2.8.1 Textual data

-_| OtherData - Text - Edit Data

=)

Depth From Depth To Depth In Icon Text Update Delete
0 0 12 X sw RN
0 0 s (@ s N X
0 0 25 Custom text in defined depth, %, %
[ Add Row l [ Apply ] [ Close ]
Fig. 59: Form for adding and editing textual items.

Textual data is
described first. Here, you
can add labels for defined
depths and depth ranges.
Click on the Edit Data
function in the context
menu and the Figure 59
help-dialog appears. You
can now add or edit text

you want displayed in
your  well’s vertical
profile.

Unlike  previous

data types, these cannot
be imported from an

external file because of the character of these objects. Therefore, you click the Add Row button

and obtain the form in Figure 60 Left.

-_| OtherData - Text - Edit tem - Icon o[ G [S)
p N (@] & oy @ 0 -
| OtherData - Text - Edittem  [wiim] |‘— @ % e
Labellcon | Add || Clear | X¥+vexoo
Depth From 0 é;a ' B € (= e G'
Depth T 0 .
e AGOB OO AAATZ
DepthIn 0 .
Text Label content L / i = ‘ ‘? @ " ’ v @7
Apply H Close ] * v @ ﬂ s B % D » %
D 0D OB b & @ & & & v
[ Fram File ] [ Apply ] [ Cancel ]
Fig. 60: Help dialogues for text definition.

Here, you can combine parameters for each entry to create four types of text labels (Fig.
61). First, set the Label Icon property. If you need an icon in front of your text, click the Add button
and select your icon from the 142 choices in Figure 60 Right. To use your own custom icon from
disk, you must load the icon into the program using the From File button. Click the Apply button
after choosing your icon and the window will close. If you want to delete this icon later, just click

on the Clear button (Fig. 60 Left).

The following three lines; Depth From, Depth To and Depth In, are used to define the depth
interval at which you want your label displayed. You can set your edited label at a defined depth or
to a selected depth interval. If you choose depth interval, write a zero value in the Depth In line.
Conversely, if you want to use only the Depth In property, the remaining Depth From and Depth To
properties must remain zero. Finally, set the property Text containing the text string you want to
appear in your visualization. This text information can be used, for example, as a sample indicator
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Fig. 61:

® s12

Custom text in defined depth.

Lorem ipsum et dolar sir
amet, lorem ipsum et

o dolar sir amet, lorem
ipsum et dolor sir amet,
lorem ipsum et dolor sir
amet

Lorem ipsum et dolor sir amet,
lorem ipsum et dolor sir amet,
lorem ipsum et dolor sir amet,
lorem ipsum et dolor sir amet

Examples of text

label definitions.

or to describe technical scheme segments. When you set-up
this item, simply click on the Apply button and your item is
added to the table in the main editing window.

Examples of text label types you can create in this
program are shown in Figure 61. The top two items were
defined by the Depth In parameter; to the exact depth. The
first label contains an icon and the second does not. If you use
the Depth In parameter, the label will be displayed at the
exact depth and it will consist of a single line. If your text is
too long, it will not be shown in full. The bottom two Figure
61 examples illustrate labels defined in depth range. The first
example has a label icon and the second has not.

When you have finished editing your text labels, simply
click on the Apply button and close the window. A preview of
your document is similar to Figure 62. In this way, you can add
unlimited structured text into each document, and their
complex visualizations are described later. The following
subsection explains preparing, editing and viewing your depth
and depth range files.

Depth From Depth To Depth In Text

0 0 12 X 512

0 0 a4 (@ s13

] 0 25 Custom text in defined depth.

45 50 0 Lorem ipsum et dolor sir amet, lorem ipsum et dolor sir amet, lorem ipsum et dolor sir amet, |

‘| m C

Fig. 62:

Example of document with prepared text labels.




5.2.8.2 Images data

Harizontal Alignment [Stnetch

Vetical Alignment [ Stretch

| OtherData - Images - Edit Data o =] )
Depth From Depth To Depth In Update Delete =
0 20 0 N X
20 50 0 y X U
[ Add Row | [ Apply | | Close |
Fig. 63: Window for editing images in data documents.
| OtherData - Images - Edit ltem =N =R
Depth From 0
Depth To 0
Depth In 0
Stretch [None

[ Apply

J |

Close ]

Fig. 64:
items into the document.

Window for editing and adding new image

Images of well vertical profiles
can be displayed in this document
type. If you want to edit your image
data document, right-click in the Data
Sources panel and select the Edit Data
command from the context menu. The
window in Figure 63 then appears.

As usual, individual images can
be added into your list with the Add
Row button. Editing a selected row in
your table involves clicking on the
screwdriver icon at the end of the row.
Care in editing is required here,
because if you click on the last icon,
the selected row will be deleted from
your table. (This, however, could also
be your editing intention).

When you click on the icon for
editing the row or you press the Add
Row button, you have the window in
Figure 64, where you can edit
individual records. You press the Open
button to import a picture from a
computer disk, and your selected file is
loaded into the right area of the
window. After saving your project into
the file, you need the images in the
same location because the program
only stores information on where the
image is located on the disk. If you
change this location, it is impossible to

reload it into the program later. The remaining three text boxes define where the vertical profile of
the well’s depth or depth range interval is displayed. These settings work exactly as the text labels

described in the previous chapter.

Stretch None

The last three
combo boxes define your
image display in defined
depth intervals. The
Stretch parameter sets
the display method. You
can set this in three
states — None, Fill or
Uniform. Examples of
these settings are shown
in Figure 65. When you
set it to None, the image




Depth From Depth To Depth In
0 20 0
20 50 0
50 100 1]
Fig. 66: Example of image data document preview.

is shown in actual size, so if
it is greater than available
space, you will see only the
part of it trimmed to the
current block size. If you set
it to Fill, the image will
cover all the available space,
and if this space s
insufficient, the image will
be deformed. The Uniform
choice expands your image
within the maximum
available space without
deformation.

The last two combo
boxes allow you to adjust
the horizontal and vertical
alignment of the image.

These can be aligned to one side or centred to the middle of the space. These settings are
explained in chapter 5.4.4.6 for 1D Well Log rendering. Finally, Figure 66 gives an example of your

document preview.

5.2.8.3 Tectonic data

Tectonic and structural data can also be displayed in Well Plotter. This is prepared and

edited in the document shown in Fig. 67.

P

| OtherData - Tectonic - Edit Data

Depth Angle Magnitude
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240 110
[ Import Data.. ] [ Apply ] [ Close

Fig. 67:

Window for preparating and editing tectonic and structural data.

The Figure 67 structural data is determined by depth, angle and magnitude. For each
structural measurement you must define the vertical profile depth as shown in Figure 68.
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Fig. 68: Example of document preview of tectonic and structural data.
5.2.8.4 Time Series data
:-_| Other Data - Time Series- Edit Data =R Your next step is to
DepthIn 0 set the time series data. If
100 you want to enter
] numerical logger
y measurements over time,
SN this can be displayed, in
your well profile. The new
o . . | document will contain the
1800-01-01 1900-02-01  1900-03-01 1900-04-01 tlme Series data and you
Time 4
can add all types of
importDate | [ ppty ][ Close ] previous data to this one.
Fig. 69: Window for editing time series data document. You can then edit this new
| Other Data - Time Series- Edit Dats ‘== [ | document with Edit Data in
Depth In 22 the context menu. Figure
Date T 68 empty table and graph
13.1966 |25 il 1 A A - has been prepared for you.
23.1966 |41 ) | .
331966 |3.2 E | | Using the Import
431966 |61 =01 Data and Apply buttons
23195 132 1 ) ou can import time series
6.3.1966 (4.7 y p .
731966 |34 1 i | = i from external sources into
8.3.1966 (45 1975-01-011985-01-011995-01-01 2005-01-01 thlS WindOW Via Copy_
931966 |5.3 _ Time
Paste or an external CSV
[Limpotoata | [ ey | [ cee JI go your document can
Fig. 70: Example of prepared time series data document. contain more than one

parameter, for example, continuous temperature and water electrical conductivity. After importing
the time series, you must define the observed depth of your values in the text box above the
graph; as in Figure 70. In this example, | imported continuous measurements at 22 metres depth.
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Fig. 71: Example of time series document preview.

5.3 Map View

Now click on the Apply
button and close the window.
A preview of your document is
in Figure 71. This has a table of
imported continuous
measurements of your
selected parameters and their
simple linear graph.

The previous subsections gave step by step descriptions of the data types you can use in the

Well Plotter program. This chapter describes your data visualizat
displays on the base map available in all program editions. Press

ion options, and explains well
the Map View button on the

Home ribbon tab to display visualizations. Each well you have created in your work must have
defined Latitude and Longitude coordinates. When you click on Map View, the new document
window in Figure 72 appears. This shows a world map with a cluster of points indicating the

position of your individual wells.

Map
View

Welis Map

1 OpenStreethap - Map data €2013 OpenStrestMap

Fig. 72: The Map View feature in the Well Plotter program.

This map does not initially allow zooming, but if you want

to work dynamically with this

map, right-click on the map and select Map Provider from the context menu (Fig. 73).
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Fig.73:  Left - Functions from the context m

selection.

In this window, you have a wide choice of online Map Providers for the underlying map.
However, some providers only allow the use of their maps under various licences and not for
commercial purposes. Therefore, before choosing your selected provider, check the actual licence
terms for map usage on the internet. The best licence terms has OpenStreetMap provider. When
you have chosen your provider, press Apply and you can use the map’s zooming and panning
features. Map View has a built-in function, so that when you load the map once from the internet
in a selected scale, this is automatically stored on computer disk and you can always view it offline.
A zoomed map example of displayed wells and geological sections is shown in Figure 74.
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Fig. 74: Example of map view in actual practice.

enu for working with Map View; Right - Map Provider
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Fig. 75: Functions for adjusting wells labels.
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Fig. 77: Display settings of geological sections.

Map View can edit wells
and geological sections display
settings. All  features are
accessible from the context
menu displayed when you right-
click in the map (Fig. 75). For
example, you can set wells
markers by clicking on Wells
Marker and a separate window
is displayed with your list of 142
icons in Figure 60 Right. Choose
one of these or use an external
image from a disk as vyour
marker. Here, you can also set
your well-label visual properties,
such as background colour, text
colour and font size. The last
command in the context menu
is Save Image, and this exports
your well map to a file on disk.

The context menu also
contains Wells and Sections
functions where, you can set the
visibility of individual wells and
geological sections (Figs. 76 and
77). Click on Wells, and you
have Figure 76. In this window
you can set well visibility on
your map; with one line
available for each well. The
check boxes in the first column
set whether the well is visible on
the map or not and the second
check box sets if you want your
well-label displayed. The
following two check boxes
simultaneously set-up whether
you want to show or hide all
wells and their labels.

The Well Plotter 3D
edition sets the display of
geological sections in the map
window in thick blue lines.
Clicking on Sections in the
context menu gives you the
Figure 77 window, where you
can select sections you want to
see or hide. Here, you can use

the check box below the list to simultaneously set the same value for all geological sections.




Here, you have all Map View options for well and geological section description. This is a
quick and easy way to visualize wells in 2D on the map. Figure 78 shows some map providers
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Fig. 78:

Examples of various map providers in use.

5.4 1D Well Log

Previous sections have described how to add wells to your project, define their properties
and assign your various data types. This chapter focuses on data visualization; describing the
options and settings in 1D Well Log. This visualization has columns parallel to each different type of
data display depending on well depth. These 1D Logs can be created in both editions of the Well
Plotter program. The rendered visualizations here are designed as hardware accelerated vector
graphics, so you can plot large visualizations and these can be dynamically zoomed and panned. It
is first necessary to create a plot paper, so click the 1D Well Log ribbon button (Fig. 79) to display

[++4 i
g g
1D Well
Lag

Fig. 79:

| Add New Plot (=25
Paper Definition ) Landscape @ Portrait
Size Width 21 Height 29.7 cm
Resolution (DPI)
Paper Color | White F|

[

Paper Border Color |- Black

Paper Border Width 15
Include Header Area

[] Include Faater Area

Maximal Depth By

[ Create l [ Cancel l

Basic settings of 1D Well Log plot.

the form in Figure 79 Right. Here,
you can set your basic visualization
properties in this dialogue. These
include its size, background and
border colour and also header and
footer visibility. You then define the
maximum depth of each well’s
vertical profile. You can always
change these settings later if you
wish.

First, set your paper size by
predefined traditional formats or by
manual size definition in
centimetres, and set the paper
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Fig. 80:

Empty plot paper prepared for 1D Well Log.

orientation to Landscape or
Portrait.

Resolution
visualization is set from the
combo box. You can leave the
predefined value or you can
change it to enlarge or
reduce paper size. The actual
resolution depends only on
your system and monitor. You
can then set the background
colour, border line colour
and the thickness and
visibility of your header and
footer area.

The maximum depth
of your well can be changed
manually from the initial

vertical profile depth plotted in external documents. Set all your parameters and press Create. Your
initial window will be closed and the new document window will display with your inserted paper-
size (Fig. 80). The Ribbon Toolbar also changes as in Figure 81, but all functions illustrated there are
only active when you view your document.
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5.4.1 Plot Area

The Figure 82 toolbar features the Plot Area ribbon tab. This is used to set basic visualization
properties. Each function in this tab has identical character to the properties in the previously
described help window for 1D Well Log formation. The Close button at the beginning of each

contextual ribbon tab hides the ribbon context tabs, but these automatically reappear when you
view your document.

e

[ Well Plotter Plot
e
Home Plot Area Header Footer Body Columns

O " HIif & 6 = 7 L

Close DPI Plot Plot  Maximal Background Border Border Header Footer
*  Width Height Depth = Color  Width Visibility = Visibility -

—

Fig. 82: Plot Area ribbon tab with commands for basic plot-paper set-up.

Functions in (Fig. 82) Properties group are used to define
8 visualization size and plot-diagram maximum depth. The Visual

Background features allow you to set your basic plot-paper visual parameters.

= : These define background colour and paper border colour and
I Solid Color thickness. You can then choose your background colour from Figure
g Linear Gradient 83.

Radial Gradient The program enables to set your background as solid colour, or

Fig. 83: Functions  with two-coloured linear gradient or radial gradient. When you click
for background colour on Linear Gradient, Figure 84 window opens.

display.

|- Linear Background Dialog @
Color 1 Color 2 Set Mode
i | -

#FFFFFFFF l

R 255 RL 0
G {] 255 G[f 0
B 255 BL 0
A {] 255 A {] 255
[ Apply H Close
Fig. 84: Help window for dual coloured linear gradient.

Examples of other available background colour settings are shown in Figure 85. Using these
functions it is possible to define highly variable backgrounds.




Fig. 85:

Examples of plot background colour compositions.

The last two buttons in Figure 82 Layout Definition group show or hide your Header and
Footer Areas; now described in Section 5.4.2.

5.4.2 Plot Header / Footer

Creation and modification of Header and Footer Areas in the 1D Well Log is prepared for

the insertion of additional information. This includes a location map of your borehole, basic drilling
parameters or corporate logo. Although both header and footer areas are described, the only
difference is their position in the resulting plot; with header at the top and footer at the bottom.
The ribbon toolbar tabs for their modification are shown in Figure 86.

=
Home Plot Area Header Footer Body Colun

©

Close

Fig. 86:

T 8 6 = X

Margin Background Border Border Clear
= Color  Width

=T
[FERT

Predefined

Layouts =

F

Ribbon toolbar tabs for header and footer modification.

er

—

1.03x

Fig. 87:

Example of header area modifications.

Footer Body Columns
EEIE

[—

Clear Predefined
Layouts -

The functionality of
these ribbon tabs is identical.
Here, you can set all the
basic parameters in the
previous chapter, including
offsetting objects from the
edge of the plot, the
background colour and the
width and colour of your

border lines. An example is shown in Figure 87. The Content group in both tabs contains two
functions. Using the Clear button you can delete the current content of the described areas, and
clicking on Predefined Layouts gives you a ribbon gallery with predefined headers and footers
(Figs. 88 and 89). Figure 88 Right shows that this command only creates a basic template structure,
so you then define your content manually.
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Selection from predefined footer layout templates.

for direct work in the header area.

b= T8 L ———
et

Left — selection from predefined headers; Right — examples of header templates created

A header example
prepared in this way is shown in
Figure 90. You can create dynamic
headers and footers. Because this
ribbon toolbar has few
predetermined features, here you
insert your own content and edit it
to suit your purposes. The
following text describes options

{ Well PK-1

= Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam nenummy nibh euismod tincidunt ut laoreet
dolore magna aliquam erat volutpat. Ut wisi enim ad minim veniam, quis nostrud exerci tation ullamcorper
suscipit lobortis nisl ut aliguip ex ea commodo consequat.

o
=

v i1 v iz

= WA~

Duis autem vel eum iriure dolor in| Segoe UI
nulla facilisis at vero eros et accul t luptatum zzril delenit augue
duis dolore te feugait nulla facilisi. ption congue nihil imperdiet

t‘equat, vel illum dolore eu feugiat
doming id quod mazim placerat

B (7 U |

I -:-oo-o00

R n 105
G L 105
B {1 105
A | 255
I Standard J

Fig. 90:

Example of edited header area.




You have almost unlimited editing options for your headers and footers. When you want to
edit your header area, right-click on it and a pop-up menu appears with the basic functions (Fig.
91). Height defines the height of header and footer areas, and selection of the Mode sub-menu
defines the essential character of these areas. Here you have a choice of Rich Text Box or Grid
Layout.

Maode r Rich Text Box
Height a4 Grid Layout
Fig. 91: Basic properties of header and footer areas.

When you define the header area using the Rich Text Box, it behaves as pure text box
control (Fig. 92). This text box is easy to understand and edit. Click on your text and the Fig. 90
pop-up toolbox offers basic editing functions; but not functions for complex structures and
adjustments. These can be performed from a table created in external programs such as MS Word
or OpenOffice Writer. Then, you just paste this content into your text field using CTRL+V. An
example of this content is shown in Figure 92, where the external table was created with different
cell and text format, and the content is copied directly into the header area. Although you may
occasionally experience problems with transmission of very complex text, this program has good
compatibility with OpenOffice programs.

Content from OpenOffice Writer
A B C D
QQNorm Text Text Text
Fig. 92: Header area defined as classic Rich Text Box.

Using the Grid Layout for header and footer area definition offers greater scope than using
the Rich Text Box, because the context menu includes the new functions illustrated in Fig. 93.

Maode 3
Height
i Gridlines » Show
Cells Size 3 Hide
B Define Grid
Add Control 3
Fig. 93: Functions in context menu for Grid Layout.

This menu includes the possibility of Mode selection and setting up the area Height. It also
contains functions for working with, and adding content, into a grid layout. Here, the grid lines give
structure to your grid cells (Fig. 94). The entire area first defines a single cell. Just click on the
Define Grid command to display the Figure 94 form which allows you set your number of columns
and rows. After setting these features, click Apply.
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Dialog for grid cell definition.

The Cells Size menu defines uniform sized cells or cell size defined by the content. It is best
to start with Uniform size so that the customized content expands to fill the entire cell. You can
then change it to your text and numerical content requirements using defined by the content. .

When the number of grid rows and columns are defined, you can add the content into the

header. Individual objects can be added by pressin

g Add Control in the context menu (Fig. 95).

e e = = === b= === =

Mode 3 L
Height
L4 Gridlines v '
Cells Size 3
B Define Grid
Add Control 3 Text Area
T Label
Map
[ Image

Obiject selection for insertion in the grid.

Fig. 95:
Sample Text Sample Text Sample
Text Sample Text Sample Text :
Sample Text :
Segoe UI * 12 » = =
B 7 U |=E== WA
A '
Fig. 96:
cell.

Text Area editing after insertion into the grid

All objects placed in the grid
appear in the top left cell. Figure 96
example shows insertion of Text Area.
Now, you can immediately edit its
contents. Functionality is the same as in
Rich Text Box where you can import
and paste the content created in
external text editors.

Figure 97 shows how the layout
changes when you change the Cells Size

parameter from Uniform to By Content. You change the cell size for your embedded objects
utilizing the Size command. To change your grid insertion from its initial top-left cell position, click
on Row / Column (Fig. 98). Then use the combo box dialog to set your new grid position, and this
will be automatically shown by pressing Apply.

If you need the object spread over several cells use the Row / Column Span function from
the context menu, and set the span property in the rows or columns direction. Figure 100 example
illustrates the span property set on three columns and two rows.

You can insert the following four types of objects in your grid; (1) Image, (2) a single-line




Label, (3) Text Area and also (4) the Map. Their size and position set in the header area grid is
shown in Figure 101. You can then hide the grid-lines and edit the content of individual objects. To
display the grid context menu you must to click on an empty area outside the embedded objects.

Sample Text Sample Text Sample qu : E
Sample Text Sample Text ! ! !
------------------------
Cells Size » By Content
Define Grid Unifarm
Sample Text Sample Text Sample Text Sample Text E
Sample Text Sample Text !
E
:
Fig. 97: Setting the size of grid cells (Top — uniform size; Bottom — size defined by embedded
objects).
Sample Text Sample Text Sample T{I { E
Sample Text Samnle Tevt ! ! !
___________ ¥ Delete el |
Row / Column E E
___________ Row / Column Span _____________E________________________i_________________________
Background » : :
[Z1 Border Color - :
[} Border Width
O Size
£» Margin
& Mign
Fig. 98: Context menu commands for Text Area object.
| Object Pasition in Grid (=3
"""""""""""" | Sample Text Sample Text Sample T, | Row |2 T
, Sample Text Sample Text i Colurnn [2 ,l
------------------------ I | R e L
E E [ Apply H Close l
Fig. 99: Obiject position within the grid using the row / column position property.
"""""""""""" | Sample Text Sample Text Sample Téxt Sample Text Sample Text Sample Text |
------------------------

Fig. 100: Setting the Row and Column Span properties for objects in the grid.
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Fig. 101: Example of size and position properties of multiple objects within the grid.

If you have never previously worked with grid layout technology, it can initially be difficult

' to set your object to the desired shape and

position. Practice ensures you create visually
. impressive header and footer areas.

B In addition to described methods, the grid

' can also be composed using a different method.

You begin using the grid layout with only one cell,

: and gradually place all objects and their position by

Example of object composition Size, Margin and Alignment combinations from the

M PK-1

Fig. 102:

| in a one grid cell using the Size, Margin and context menu. Figure 102 illustrates your result.
Alignment properties of individual objects. Even when your grid-lines are hidden, you

can start editing individual objects as shown in the
context menus in Fig. 103. Most functions are identical for all objects, and these can later be
deleted from your grid by clicking Delete. The Position in the grid is controlled by two additional
functions. Identical functions for all objects are at the bottom of the context menu, and these set
the object’s background colour, the colour and width of the border lines and the object’s size,
margin and alignment. The central context menu area contains functions which differ from one
type of object to another.

3 Delete 3 Delete 3 Delete # Delete
Row / Column Row / Column Row / Column Row / Column
Row / Column Span Row / Column Span Row / Column Span Row / Column Span
Text Content Background v || [ Image Source Map Properties
A Font 1 Border Color Stretch 3
#) Font Color [k Border Width Background '
Background 3 1 Border Color
Background v | O Size 1 Border Color [ Border Width
[Z]1 Border Color » Margin [ Border Width
B¢ Border Width £ Align B Size
O Size «»  Margin
O Size «£» Margin ., Align
«» Margin &4 Aign
) Align
Fig. 103: Commands from context menus for individual types of objects — Label, Text Area, Image and
Map.

The Label column allows you to set text content, font and colour, but no specific functions
are set in the Text Area column. The Image column lets you alter the Image Source, and the final
Stretch commands import the image into your plot and stretch its properties’ configuration.

Finally the Map Properties command adjusts your map display in the form in Figure 104.
Here, you set your map provider and simple well marker displays; but this property offers less
settings than the Map View visualization previously described. The Main Well and Others Well




| Map Properties EI@
Map Provider | ArcGIS Topo US 2D Map Provider ~ |
Main Well Visibility

Select Well [ PK-1 - |

Marker ? 21 IZIEI

[C] Other Wells Visibility

Marker . 16 IZIEI

[ Apply ] [ Close ]

Fig. 104: Map properties dialog.

parameters set well displays in the
map and you can visually
distinguished the actual well you are
working on from others in your
project. Mouse scrolling and panning
within the map adjusts the position
and scale of your map display. When
all  your required settings are
completed, you press Apply and the
resultant map is in the header area. If
you need a map not provided in this
program, just create an image file
and import it into your header area.
Figure 105 shows how the
resulting header looks after editing.
Here, the Image object shows the
photo of your well, the Map display

of the well position and Text Area with the created and copied table from an external text editor
such as OpenOffice Writer. The footer area is defined in exactly the same way with the same
features and settings. The following text lets you set-up the Plot Body area.

Well PK-1
Lat 4533 Lon
Well Depth 2m Filter §—10m

Monitoring well for groundwater level in quaternary sediments.

volutpat. Lorem ipsurm dolor sit -

Lorem ipsum dofor sit amet, consectetver adipiscing elit, sed diam nonummy nibh euismod
tincidunt ut lzoreet dolore magna aliqguam erat volutpat. Lorem ipsum dolor sit amet, consectetuer
adipiscing efit, sed diam nonummy nibh evismod tincidunt ut laoreet dolore magna aliguam erat

Fig. 105: Example of resultant header area.

5.4.3 Plot Body

The Plot Body fills the area between header and footer, and the Body functions in the

ribbon toolbar tab set up your content in this area (Fig. 106).

e
Home Plot Area Header Footer Body
Ty e
Q11 & 6 =

Columns

Il [

Close Margin Background Border Border Gridlines Definition Columns

Color Width b

Size =

Fig. 106: Commands in the ribbon toolbar tab for placing content in the Plot Body area.

Functions in the Visual group modify your visual settings in the plot body area (Fig. 107).
The functions in this group set your background area, the Body area position between the plot
edges and your border lines’ colour and thickness. These commands function exactly as in the
previous ribbon tab example.




The added BodyLayout functions in Fig. 108 set
the structure of your 1D Well Log. You first define the
number of columns you need in the body area to
display your well data. Then the Grid Lines button
displays or hides lines separating your individual
columns. The Plot Body area contains three columns
created by default. If you want to increase or decrease
this number, just click on the Definition button.

o0 [

Gndlines Definition | Columns

- Size T
: By Content
Uniform
Fig. 108: Commands in the Body Layout group.
" — | Figure 109 dialog displays your defined number
Fig. 107: Display of plot segments of columns. The maximum number available is 20. Click
for header, body and footer. the Apply button, and the number of columns you have

chosen is displayed. Finally, you can define the width of your columns. If you want equal width
columns leave the predefined Uniform command. Use By Content when the column width is
defined by the size of your embedded well data. Using the default Uniform command makes it
easier to correctly use the other features. The following Plot Columns chapter explains how to
insert and modify data in your plot body columns, and how to hide the help grid-lines for future
visualization.

-_| Plot Body - Columns Definit... s3]

Set the number of columns.

| 5151

[ Apply l [ Close ]

Fig. 109:  Dialog for definition of column number.

5.4.4 Plot Columns

Using the Columns ribbon tab in Figure 110 is most important, because it enables you to
add required data into the plot. This data can include geological and technical schemes or
numerical data. The following text describes the step by step procedure for adding, editing and
deleting all data in your prepared columns.
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Fig. 110: Ribbon tab Columns with functions for adding
and editing displayed data in individual columns in the Plot
Body area.
. Well PK-1
e — e Image Data
o 1 20
o Ll rre T — [0 T I

=

4:_'-;--:
55—

Fig. 111:

55—

|| Add Geological Scheme @
Well [p-1 - |
Ttemn [Ir'|ter'epretmi’a.r'l).r - l
To Column [1 - l

Depth Axis Visibility
[] Altitude Axis Visibility

[ Apply ] [

Close |

WL - Zwrniryy tube
“Elkn ey o
Teormeriar 1}

M - Zormarry tush
Wlkn ey bobe
Teormmriar 1}

il - Zwmurmy tuhe
Wlkn wrmirry kb

5 5

brails W

35

45

50 50+

55 55 ] X

|-_| Delete Column Content @
Delete plot content from selected columns.
1

2

[ aeoy J[ cose |

Fig. 112:

Exémple of plot after adding your-dfined ta.

Left - Form to add selected data into the plot;

Right - Form for deleting data from plot according to column

number.

The first button to use is Add.
This places your chosen data in the
plot. For example, you can add
technical or geological schemes,
numerical data, heat maps or other
specific data types. This creates a
plot similar to Figure 111.

Clicking on the menu Add
button allows you to choose the type
of data you want to display. A help
window appears similar to the one in
Figure 112 Left. In this example, a
geological scheme was chosen. The
help windows are similar for all data
types and differences between them
are described in the following sup-
chapters. In this window you select
your well and the related data you
want to show. Then choose the
column where you want to insert it
and set the type of vertical axis you
want. This axis is defined by the
depth from the surface or by altitude
values. Here, you have the choice to
display both axes, either axis or
none. Clicking Apply displays your
selected column data. The plot first
shows only the vertical axis without
the data, so right-click in this area,
then press Refresh in the context
menu and your data becomes fully
visible.

Two buttons in this ribbon
group are used to clear data from
your plot. The Delete All command
deletes all data, and Delete Selected
deletes only what you select for
deletion. This help form is shown in
Figure 112 Right.

This help form lets you select
columns for data deletion. These
columns can be chosen by check-
boxes and when you click Apply, the
content in those selected columns is
deleted.

Figure 113 gives an example

of placing geological content into a column and clicking Refresh to display a geological scheme.
Two items are created in the column. The first is the header which describes the data type and the
second displays the actual data content in your document. These two parts are linked. If you move
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content. When you click on any object,

Fig. 113: Example of active areas highlighted when Figure 114 context menu is displayed.

you move the mouse over them.

B The header has only minor editing
sq0] | € Refrsh .1 options because it already
] 5}&{ e ~ | automatically displays data type and
535 : L notes in relation to this data type. This
Geological Scheme . 1 :F::M(:Q " ** 1 s editable, and you can also change the
_ Ageologica X ClearText P e v *= | background colour, the margin
Background » 1 Background v b properties and border line colour and
“é: ;’fi:Width 7 20‘5: ::Z:Width =4 thickness. The most important part of
[0 Border Color o |0 Bordercoo L“,, the header is the text area where you
S e can type custom content.
N S Work in this text area is exactly
] 1= mi the same as always, where you can
Fig. 114: Functions from context menus for object directly edit content in the plot or you
modification. can paste content from external text

editors. Alternatively, click on any text item and a pop-up panel appears with functions for text
formatting.

The modification options in Fig. 114 should suffice for your most complex work. These
functions are accessed by right-clicking in the desired area, and they are identical for all types of
displayed data. Additional specific options are described in the following subsections.

The first three functions exemplify their use for all data types (Fig. 115 Left).

(1) The Refresh function is used to render the visual content. If you change the plot height, the
data that are already displayed is not automatically redrawn; only the vertical axis is redrawn. This
setting was chosen for economy of computational performance. For example, if you plotted a
geological scheme and you subsequently want to increase the plot size, you must redraw the
object by clicking on the Refresh command.

(2) The Set Column function moves data from one column to another. When you click on it, the
Figure 115 Right help form defines the new column you want your data moved to. The program
does not automatically check whether data already exists in the column you want your selected
data moved to, so you must know in advance if your new intended column is already empty.

: (3) The Set Width function
€' Refresh EJSet Cofuma = defines the width of the object
. Set Column Set Column [2 vl in your column. If you type a
Mla Set Width negative value in the input box,

[ Aepy  J[ clese || the object will be automatically
Fig. 115: Left — selection from basic functions in the context expanded to fill the available

menu; Right — form for column position set-up. free space.




Specific functions for each displayed data type are always placed in the middle of the
context menus, and similar functions are located at the bottom (Fig. 116 and 117). Features shown
in Figure 116 are used to adjust visual characteristics, but these same features are also contained
in the ribbon tab (Fig. 116 Right). The only difference between them is when you use the context
menu functions these are applied only to the selected object and when you use the ribbon tab,
they are simultaneously applied to all objects in the plot body area. Using these functions, you can
change the background, the margin properties and the colours and thickness of your border-lines.

Background 3 . Solid Color ader Footer Body Columns
«£» Margin i Linear Gradient E @ @ =
[ Border Width M |Radial Gradient Width Margin Background Border Border

1 Border Color Coler Width

Fig. 116: Features for adjustment of visual properties of objects in columns (Left — functions from the
context menu for individual objects; Right — functions for simultaneous adjustments of all objects in the plot
body area).

0 7] 0 The two remaining
- 2 Depth Axis and Altitude Axis
. _ ] 4 items in the context menu
41 Depth s - 5 — change vyour vertical axes
] Altitude Axis » Is Visible » True . 6 . .
e ] properties. These include
#] Setlnterval - 8 their visibility, width and the
¥t SetWidth 10 ] 10 interva.ﬂs at which the labels
. are displayed on the axes.
1 123 (rig.117)
Fig. 117: Left — Commands in the context menu for definition and You are now able to
adjustment of vertical axes; Right — example of Axis Interval change. display data in your plot body

columns, to move them within columns and to change basic parameters such as background colour
and vertical axes. You can also delete unnecessary content. The following sub-sections modify the
display of individual data types and explain the function of specific plot objects.

5.4.4.1 Technical Scheme

Your options for displaying technical schemes are explained first. You can view your created
technical scheme in a data document by clicking on Add — Technical Scheme in the ribbon tab. This
displays your selected document in a plot body-area column, and clicking Refresh in the context
menu shows your selected technical scheme (Fig. 118 Left). Your scheme also contains a header
which can be adjusted to suit your requirements. Since this technical scheme has only a few editing
options, you can right-click in the display area to obtain a context menu for increased editing.

Most editing features have already been described in the previous chapter; so this sub-
section concentrates on additional features. One new feature is Well Margin (Fig. 118 Middle).
This sets the horizontal offset of the well from both sides. It does not change the size of the
displayed object, but resizes the offset of the well from the vertical axis and from the right side of
your object. Figure 188 provides an example of this offset reduction.

The remaining commands in the context menu are identical to those described in the
previous chapter. Examples include adjusting background colour, setting vertical axis visibility and
changing columns and content in the plot body-area.
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adjustment; Right — example of Well Margin parameter modification.

5.4.4.2 Geological Scheme

Left — technical scheme in pl_ot; Middle — context menu with commands for scheme
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Features from the context menu for geological scheme

Multiple geological
schemes can be
simultaneously added to your
plot using Add - Geological
Scheme in the ribbon toolbar
(Fig. 119 Left). Clicking on this
brings down the help form in
the middle of Figure 119.

You use the two combo
boxes in this form to select
your well and its related
geological scheme. Then, set
the column you want to show
it in and choose your vertical
axis. When you click Apply,

your  selected geological
scheme is in the plot, but not
visible. To visualize it, click
Refresh and your scheme
comes up as in figure 119
Right. Geological hatch

patterns occupy the entire
content space and information
about the number of your
displayed layers is in the
header column. The context

menu for your scheme has the three extra adjustable features of Display Mode, Hatch Size % and

Text Mode (Fig.

120).

These three functions significantly modify the appearance of your geological scheme.
Figure 121 gives an example of the Display Mode parameter. This modifies the way data is
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Fig. 122: Example of Hatch Size (%) parameter changing.

displayed in your geological
section. This can be viewed
only in visual hatch
pattern, by a combination
of hatch patterns and text
content or else by referring
to the explanatory text
description.

By setting the
Display Mode parameter
to Hatch and Text in Figure
121 Middle, you can
change the width of the
hatch pattern according to
your needs. This
adjustment is finalised by
clicking on Hatch Size (%),
which defines the hatch
pattern width in
percentage values. Figure
122 gives the example of
20, 40 and 60 % widths.

The Text Mode

function adjusts your displayed text. This function changes the geological index and the name and
description of the geological layer imported from your source data file, as described in Chapter
5.2.2. You add your comments or a combination of any prepared data in the text area, and all this
new information is displayed in your geological scheme document. Examples of these Text Mode
property changes are given in Figure 123.

0] - N - Neogene sediments 0 ] - N - Neogene sediments 0 ] N
1 an sandy-clayey sediments 1 an ] Al
1| =~ (very low permeability) 1|~ ]
5_ . - F Y. 5_
0_ — —_
4 LA N - Neogene sediments E . Neogene sediments 0 E Neogene sediments
] an sandy-clayey sediments 1 an ] an sandy-clayey sediments
1 *~ 1=~ ]
Fig. 123: Examples of Text Mode changes.
O e e In addition to these changes using functions from the
L e context menu, you also have the opportunity to edit your geological
5 — EEE'.. . . . . .
oot <10 *]|i= i= .scheme .dlrectly.|.n the plot. Typ?ographlcal er.ror .corr.ectlon and
1@z v [E== v information addition can be edited before visualization export.
= e Similarly, if you want to change the textual format, just select the
15 P2, ] Smsnpei seddiam part you want changed and the context panel displays functions for
*4 | Svcunt ot lacree dotore font, size and colour editing (Fig. 124). However, here you must
1| aa magna aliquam erat . . . .
2% | o, remember that if your changes alter the size of the entire plot, it
e - will be necessary to redraw your geological scheme by clicking
1| = Refresh. This function reloads the data from the underlying data
B Y | document. Customised data is not stored in the background data
Fig. 124: Directediting  document, so lost material here must be replaced. Therefore, if you

of text inside the geological

scheme.

want to make any interventions directly in the plot, make these
modifications at the end, before exporting the plot from the




program. In some cases it may happen that a textual area for your geological scheme is not large
enough or your text caption is not fully visible, Annex 3 explains how to overcome these problems.

5.4.4.3 Numerical Data

This chapter describes your options for simultaneously displaying all numeric data types in
your plot. These all use the same rendering method and can be combined in one column.

First, click on Add — Numerical Data in the ribbon toolbar, and help form Figure 125 comes
up. This form is slightly different from previous ones. Here you do not choose data you want
rendered, instead you select only the column where you want your object inserted and select
whether your horizontal axis should be linear or logarithmic. These are illustrated in figure 126.

Mumeric Data Mumeric Data
Load individual series into plot Load individual series into plot
manualky. rmanually.
0 50 100 1 10 100
I L L L L I L L L L I I L IIIIIIII L IIIIIIII
| Add Numeric Plot == 07 07
To Column [l "] 1 ]
. i . 5 5
Walue Axis [Logarlthmlc "] - -
Depth Axis Visibility ] N
10 ~ 10
| Appy  |[  Close | _ ]
Fig. 125: Form for adding Fig. 126: Display examples of horizontal axis (Left — linear
numerical data to your plot. type; Right — logarithmic type).

The logarithmic scale can be used only if the data does not include a zero or negative value.
Click Apply on the blank graph display and add your data by right-clicking on the displayed object.
Using the Add item, select the type of data you want to see. These types have the same division as
in the Data Sources panel previously described. According to their type, you can choose the type of
series that you want to use. For point data, for example, you can choose Line/Point Series or Area
Series in Figure 127

L, mme e

¥]e SetWidth

Add 3 Point Data 3 ‘} Line/Point Series Point Data ’ |
¥ Delete Series Point Sum Data 3 > Area Series Point Sum Data 3 }t‘,] Lines/Points Series
= Range Data = Range Data ) Areas Series
Eedgmms g == Range Sum Data = Range Sum Data |
«f  Margin T
Fig. 127: Context menu functions for adding data to a graph.

Clicking on the selected item displays Figure 128 help form. The dialogue corresponding to
your chosen series type is now displayed. Select the numerical data you want to show from the
first two combo boxes and use the following settings to define your series display. Here you can
define the background colour, your border lines’ type and thickness, and smoothing of the lines
connecting your points.

Press Apply and a new data series for your settings is added to the graph. Various types of
numerical data from several wells can be displayed in one object. Examples of the different series
types that can be displayed in your graph are shown in Figure 129.




- Add Sum Point Data - Point/Line S... | Add Point Data - Point/Line Series
wel wel
Display Mode Points Color M Black -
- | Add Sum Range Data - Ran.. Paint Type Point Type
Ttem s LZ1|| | point Labels
|-| Add Range Data - Range Series Line Type Solid
Well Is Line Smooth | False Line Color M Biack >
I ey e -
I || | tn=Type
Is Two Color Line
Border Thickness 3 [a] Threshold Value 10
Barder Type Solid = Second Line Color | Ml Red -
[ Apply ] [ Clase ] [ Apply ] [ Close ] [ Apply ] l Close [ Apply ] [ Close ]
Fig. 128: Help forms for data series set-up in your graph.
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Fig. 129: Examples of different numerical data types display, using various types of series.

Numeric Data
Load individual series into plot

Figure 129 show that you can

manualby.

0 5 - display data in your graph in variable
ST S forms and with a variety of visual
0] settings. Your variable series can be

combined to create any chart you
want. The example in Figure 130
provides a graph with three series
types; (1) stacked columns of variable
height, (2) a partly transparent area

10 4

il

157 Mumeric Data
Load individual series into plot series and (3) a pOint Series'

20 manually. If you want to delete a
0 50 1 displayed series in your graph, just
%5 A fFont click Delete Series in the context
. 0 e menu. In addition to the context menu
4 Setintenal for the graph object, y0l.J can aI.so use
25 ] 5 | the pop-up menu associated with the
Fig. 130: Left — example of numerical data display in a horizontal axis in the column header.

graph using a combination of several series types; Right —
contextual menu with functions for the horizontal axis in the
column header area.

With this menu, you can set the label
intervals on your axis and also their




font and colour (Fig. 130 Right).

5.4.4.4 Heat Maps
m Heat Maps provide your most impressive
p-olmn visualizations. These display numerical data, related to
Well [F'K-l '] dimensions such as time intervals or distances from the
Ttem [Tepmq,yﬂﬂh, v] well. Heat Map display in a plot is easier than its
preparation. Clicking on the Add — Heat Map ribbon menu
button gives Figure 131 help form. Select the document

To Column [1 ']

Depth Axis Visibility
Altitude Axis Visibility

| Aeply ||

Close |

Fig. 131:
addition.

Dialogue for heat map

with your prepared heat map and set the column where
you want it displayed. Finally, you set your vertical axis
type.

Now click Apply, and your heat map is added to
your selected plot column. You can then click Refresh for
your heat map display, as in Figure 132. Here, there are
two types of displayed heat maps. Figure 132 Left shows a

heat map with value changes in your well related to another numerical value and Figure 132 Right
gives value changes in your well over time.

Heat Map Heat Map

Teploty WV Roku Teploty W Roku

« I - - B
0 0 20 30 40 2013-11-01 2013-12-01 2014-01-01

101 10

15 15

25 25

30 30

35
Fig. 132:

35

Examples of heat maps displayed in the plot.

There are no specific functions in the context menu for this object. All the functions are
general, as described in Chapter 5.4.5.




5.4.4.5 Textual Data

| Add Text Labels Column
Well [PK-1 x|
Item [Popisky i ]
To Column [1 - ]

Depth Axis Visibility
[C] Altitude Axis Visibility

| Ay J[  Close |

Fig. 133: Form for
adding text labels into the plot.

Your text labels can also be displayed in the plot. These can
be added pressing the Add - Text Column in the ribbon toolbar
which brings up Figure 133 help dialog.

In this dialogue, you select the data document you want to
display. The Apply button defines your object in the plot, and
clicking Refresh renders visualisation of this selected data
document. Figure 134 provides an example of two label views. The
first is for a depth of 30 metres in a single-line label. The second
label is for the depth range of 33 to 55 metres and here the label
can have multiple lines. The image icons discussed earlier in the
preparation of data documents were also assigned to individual
labels in Figure 134.

Your object displayed in the plot has only the three individual specific functions illustrated
in Figure 134 Right. The Mode parameter defines how your labels can be edited inside the plot.
You must remember that if you edit your labels inside the plot, your editing is not stored in the
source data document, so if you then click on the Refresh button, only the original data will be
reloaded and your edits will be lost. Figure 135 gives an example of label editing.

30 a Sample 1
35
] Lorem ipsum dolor sit
. BIMEL, CONSECtetuer
A0 adipiscing elit, zed diam
— nonurmimy nibh euismod
7] tincidunt ut [aoreet dolore
] é magna aliqguam erat
a5 4 volutpat. Ut wisi enim ad
4 minim veniam, quis
. nostrud exerci tation
E ullamconper susdpit
— lobortis nisl ut aliquip ex
50 ] £3 commodo consequat.
55
Fig. 134

context menu.

M4 Set Width

Maode ¥ | == Labels

Font Style ad] Editable Text Areas

Font Color

@ >

Background ]

3 Margin

Left — example of text labels in your plot column; Right — specific functions in the labels

In addition, you can use features in the context menu to set label font style and font colour.
Using these, you can provide additional information related to your defined depth; such as
sampling depths.




25

304

0 Sample 1

35
40
45—_

5[]—_

Lorem ipsum dolor sit
amet, consectetuer
adipizcing elit, zed diam
nonurmmy nibh evismod
tincidunt ut lsorest dolore
magna sliguam erat
volutpat. Ut wisi enim ad
minim veniam, guis
nostrud exerci tation
ullamcorper suscipit
lobortis nisl ut aliquip ex
&3 commaodo conssquat.

55 |

AN —_
Fig. 135:

25

35

45

55

0| Sample 1

Lorem ipsum delor sit
amet, consectetuer
sdipiscing elit, z=d
diam nonumrmy nibh
euismod tincidunt ut
laoreet dolore magna
aliguam erat
wolutpat. Ut wisi
enim ad minim
weniam, quis nostrud
exerci tation
ullamcorper suscipit
lobaortis nisl ut aliguip
&% 3 commodo
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an
Editing option for text labels in your plot.

5.4.4.6 Images

Images are the next data type that can be rendered in your plot. You add these to the plot
using the Add button in the ribbon toolbar. Then click Refresh in the context menu and your
images are visible in the column. There are two specialized, functions in the context menu for this
type of visualization; namely Use Unified Properties and Properties (Fig. 136).

The first is Use Unified Properties which sets the same parameters for all images, thus over-
riding the possibility of individual parameter control in your data document. The second Properties
item in the context menu sets these unified properties (Fig. 136 Right). Clicking on Apply
simultaneously adjusts these properties for all images. Examples of different variations of these

Image Data

3 images

10 :
15
20 S
254 R
30 |

35

Fig. 136:

I

-

SET Width

%" Use Unified Properties »

¢51| |Properties

Background » ‘

True

False

Stretch

Vetical Alignment

| Edit Image Settings

[ Uniform

Horizontal Alignment [Cenher

[Cenher

[

Close

Apply l [

Left — image data object in the plot column; Top

Right — functions from the context menu to customize the display of
images in the profile; Bottom Right — form to set your unified image
properties.

settings are shown in Figure 137
where, the Stretch, Horizontal

Alignment and Vertical
Alignment parameters were
edited.
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Fig. 137: Examples of Stretch, Horiz
images.

5.4.4.7 Tectonic Data
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Fig. 138: Left — example of structural data visualisation in your

well’s vertical profile; Right Top — commands for visualisation adjustment;

Right Bottom — functions for adjustment of your selected single

tectonogram

Your tectonic and
structural data can also be
displayed in the plot. This
data is defined in the
document by three
parameters; depth,
magnitude and azimuth.
Display your tectonic data
in the plot, click Refresh in
the context menu and
visualization appears as in
Figure 138 Left. This
visualization consists of a
single rose diagram with
data and arrows indicating
your  displayed depth
range. A single diagram
displays all data for the
whole well.

Right-clicking  on
your object displays editing
functions. In addition to




standard features, this menu has all the new features which are specially designed for this object
(Fig. 138 Top Right). In addition, right-clicking on the selected diagram brings up your editing
options (Fig. 138 Bottom Right).
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Close ]
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Fig. 139:

Form for layers definition where all

measurements will be merged into one diagram.
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Fig. 140:

choices (Left — One diagram; Middle — By Data; Right — By

Layers).
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Examples of Vertical Mode parameter

display are illustrated in Figure 141.

The first function in the context
menu for your entire plot object is
Vertical Mode which can show tectonic
data in three ways. If you have a small set
of data, use the One Diagram property
and all data is displayed in a single
diagram. If you have larger sets of
measurements, use the By Data
property. Multiple vertical diagrams are
then displayed for individual depth
measurements. This setting is good if you
want to display a limited amount of data
related to depth, but if you have a lot of
data concentrated in a relatively short
depth range, the individual diagrams will

overlap.

Therefore, for very large datasets
it is best to use the third property - By
Layers. Here, measurements are merged
in your diagrams according to your
defined number of layers. An example of
this setting’s benefits is that you can
display summary diagrams according to
changes in geological properties.
However, when you use this setting, you
must define your depth ranges using the
Create Layers help form in Figure 139.
This form defines your depth intervals,
so that once again all measurements fit
in one diagram. Figure 139 defines two
layers; at 0 to 30 metres and 30 to 100
metres. Click Apply, and two diagrams
are rendered in your plot showing data
from the two depth levels. Examples of
your three choices are displayed in
Figure 140.

Another feature in the context
menu is the Mode property which
defines the type of diagram used. This
setting is applied for all diagrams in the
profile. However, if you want to set this
property individually for each diagram,
just right-click on it and use the pop-up
menu (Fig. 138 Bottom Right). Examples
of the four choices for your diagram
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Fig. 141: Modes of tectonogram display
in the plot (Top Left — as Bars; Top Right — as

Points; Bottom Left— as Occurrence Segments;

Bottom Right — as Density Segments).

The program’s predefined method of
viewing data is by Bars. This is useful if you have a
small amount of data, but for a greater amount of
data you can use the as Points setting. This mode
displays individual measurements as points, so here
a number of similar measurement values are more
easily recognized. Similarly, the as Occurrence
Segments option highlights segments with 10° step
azimuth and magnitude marks when your data falls
into these ranges. Your fourth choice is as Density
Segments. This setting is similar to the previous
one, except that the segment colour is defined by
the number of measurements falling in that
segment. Here, segments with a small number of
measurements are highlighted in blue and multiple
measurement segments are in red.

Finally when you click on the Properties
item, you receive the form in Figure 142. This
defines your diagram’s visual parameters, and can

be used for individual diagrams or for all diagrams concurrently. Again, you must remember that if
you change only one individual diagram and click Refresh in the context menu all editing changes
you have made to its visual settings will be cancelled. The combined parameters are shown in
Figure 142 Right. Here, set the Vertical Mode parameter to By Data and your measurements are
rendered at a defined depth from the surface. Since the diagrams in your profile overlap, their
visual characteristics are modified so that all measurements become visible. The colour of multiple
diagram objects is set to transparent. These described features give you highly variable

|| Tectonic Data - Properties Dialog @
Main Circle Fore Color | DarkGray F
Main Circle Back Colar ||| White v
Main Circle Thickness | 1=
Second Circle Fore Color | LightGray F
Second Circle Thickness | 1 :
Main Cross Fore Color | LightGray F
Main Cross Thickness. | 1 :
Point Size | 5 iy
Point/Ttem Fore Color | B SteclBlus F
Point/Item Back Color | LightSteelBlue F
Labels Visibility [Visible B

[ Apply ] [ Close ]
Fig. 142:
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visualizations of tectonic and
structural measurements. The
next section describes adding
the time series of your
measured numerical values into
the vertical well profile.

NN

¥

-

Left — dialogue for adjusting tectonogram properties;
Right —example of property combinations for displaying values at their
actual depth.




5.4.4.8 Time Series Data

| Add Text Labels Column ==
well [PK-1 -
Items Temperature 20

Temperature 40
Temperature 80

To Column [1 'l
Depth Axis Visibility
[[] Altitude Axis Visibility

[ apply  J[  Cose |
Fig. 143: Help window
for definition of time series to

be displayed in the well’s
vertical profile.

.................

Pv DEL VWILL

The last data type to render in your plot is the time series of
numerical values. This visualization is used where you have
continuous measurements at various well depths. Using data
loggers allows continuous measurements of the water temperature,
TDS and the electrical conductivity of water. This displays your
values in depth graphs after you have prepared individual time
series using the Data Source panel. When you want to view them,
click Add - Time Series in the ribbon toolbar and this displays the
form in Figure 143. Here, you select the well you want to view then
select your data from the list and press Apply.

After inserting this in your profile and redrawing it by clicking
Refresh, the data is displayed in the predefined format of Figure 144
Right. This example illustrates continuous measurements at three
well depths. For specific visualization adjustment, you use the
Properties function in Figure 144 Top Right).

Clicking on the Properties function displays this form where
you can modify your graph’s visual properties (Fig. 144 Right). Here,
you adjust graph background colour, grid line colour and you can
show or hide the X and Y -axes and
adjust the colour and size of your font.

|£1| Properties

o The following text boxes allow you to
. ” w m M W [re—— = edit the graph margin values anq adjust
] ﬂ ! N WNW Background Color | White [+ the colours of your imported series. The
S ”! ‘t T Gridlines Color | I #40000000 =] first series in each chart is displayed in
=2 B = ] steel blue colour. The Color Dialog
¢ [ Valueséx'-s_v_isi'fi“t"[n“e J property allows graph display in up to
1 ] M NM z:::l;::::rw {T:EGWY H ?O Color series. This is used when you
] ”\ ! P, 1] import several value columns, such as
1 K = Margin Property (Left, Top, Right, Bottom) those defining concentrations of

4 dissolved solid components, Clicking
Color Dialog in your selected item also
allows you to change colours. The last

¢ s

text box lets you adjust your chart
E height. Figure 145 gives an example of

the adjusted visualization for three time
series in vertical profile. Here, the chart
border colour and grid lines have been
set to fully transparent and the X and Y
axis labels are hidden. The chosen

display colour for this series was red, in
[ Apply ][ Close ]

Fig. 144:

series in the well’s vertical profile.; Top Right — function for
graph adjustment in the context menu; Bottom Right — help
form for adjusting your graph’s visual properties.

Left — example of predefined display of time

order to clearly illustrate the final

visualization of continuous
measurements at three points in your
well.




5.4.4.9 Custom text column

There is one more addition to complete the description of data visualizations in the 1D Well
Log Plot. By pressing Add you can insert a Custom Text Column which is empty. Here, you can
enter any of your own required textual data such as well descriptions and photographs. You just
define the columns where you want these items to go and use Copy-Paste. After its insertion, you
can directly edit the content. Selecting any part of your added data brings up the classic contextual
toolbar if you need formatting changes. An example of self-generated textual content is given in
Figure 146.
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Fig. 145: Example of the adjusted object in Fig. 146: Example of text content generated in

the plot with three time series values at different an external text editor and inserted by Copy-Paste.

depths




5.4.4.10 Conclusions

This ends chapter 5.4 description of display options for different data types in the 1D Well
Log. It explained insertion and editing modification for extremely variable types of data in your plot
so that you now have the most impressive display of well data and measurements.

Following your entire visualization, you now have printing and export options. Right-clicking
in the grey area outside the fence displays these functions (Fig. 147). The first is Full Screen where
you can re-size your window to monitor full-screen and convert the plot into an-image (Fig. 148).
You can quickly zoom and scroll visualization in this new image size. Then Active Plot - Export
displays options for direct printing of your plot and exporting the created visualization from the
program as an image (Fig. 149). Beneath Figure 149 is the final depiction of your 1D Well Log

created in Well Plotter.
m Plot Well PI
B

- j Praject 3 ﬂ Export

iR : ]‘| S . @ Export Visible Part
«=» Full Screen Preview i @ HydraOffice Cnline
= Print Plot =
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A About
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everri tatinn ul

Fig. 147: Functions in the context menu when  Fig. 149: Plot export from your program as an
you click outside the plot. image file.
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Fig. 148: Full Screen display of your plot.




{€102) 0T =210 d|2M/=0u00upAY A pasamag

r 002 00g r 002 r 00
£ AN o o £ b
[ [ [ [ - 0SE
- 06T - 06T - 06T 061 [
F F ¥ o [ oy
| 081 | 081 | 081 F 08T [
: i : F o Fus
E0LT 04T E0LT EOLT |
; : : E o Lose
09T - 09T 3 o 09T 091 L
: i : b [ost
F 0ST - 0ST - 0ST FOST
; v . ; [ b
F OFT - OFT E OFT EOvT [
[ [aumlenosenis aunzuagul | E oty
- OET [ OET w3 o O£l i 0T Op 5T Po auozA) | = COET |
L F aouaden aysuImsUETING F [
b r F awadep - A-W [ [ - 0Zr
02T - 0ET - 02T LA
; ; : ; F o Fosy
- 0TT - OTT - 0TT - 0TT COIT
: : i : E Fow
- 00T - 00T - 00T &= o 00T - 00T F
: i i . fisowsndaud ; F oS
- 06 - 06 - 06 TH oo 06 Eyziu ‘sueyndsas ogeps) Fo06 |
L L F AU0{Op SySIEISIBNAN F [
F [ r F Auwojoa - a-W F - 09
- 08 o8 08 - 08 o8
L m ” [ [ - 0ir
0L 0L E 0L 0L - 0L
E 3 [ E E b
[ [ [ [ [ - 08¥
- 09 A.l 0o - 09 0o Foo [
: i : g E Fosr
F 0s - 0s - 0S [0S (PrasIAns SUBADISSIS) Fos [
r F [ aouBLdEA SUUBIS B SUSIS F F
L N N L [eqo Apiozozag - W [ - 005
- oF - 0¥ - oF - OF - oF
[ % F [ Auounpas | [ [
[ [ [ [ aumboay - Z-N [ [ O1&
F0E - 0 - 0E F0E FOoE [
r F [ fuaunpas a F [
[ E E [ auuaboay - N (|7 . [ - 0es
- 0E - 0C - 02 - 0€ S -0z
L L apneipdy auesoisa) | 0 M [ [
F r r =oe [ Suny sumu Buswpes || o © . 4 r I 0gS
FoT F ot F ot - FoOT sumeny supan (|9 0T
F L F Awounpas (| o' ¢ F  ove
F [ [ F awapeny - H F C
Co 0 0 o ° fo T
JM3EsU0T winsdl Wwaio T T T
L] (LT | EHEE 008009 oF 02z 0 T 0 oF 0 O 0T 0 wauo Bupisidipe Lwnsdy Wias
winsd) weucr Guosidipe InEnEEU0D LUnsd) AM30asu00 wnsdi wia] Buoisidipe Bupisdipe JMagesung ELUE B5 IR Bupisdipe JMaesund JELUE B5 100
._:emm.._nvwmcnuu ] e M L B 5 weug] buosidipe ANjEoasucy wnsdh wauo Buzisdipe snjesasucs wnsd wauo BuzEdipe snElsasuco
DIEICIpE Snisaasucs RS e ST 006 I o5k | | 056 I . Sk MBS0 1ELIE IBLUE U5 JOj0p “RWE 115 sojop wisd) weuo] Bumsidipe “RWE 115 sop wisd) weuo] Bumsidipe
1oy oun sEpas 2oid oun sapas s Jojop winsdl waio winsds waso] AMAOFSUOD JFWE Ps JOop winsdl waso AMAPESU0D JFWE PS JOOP winsdl waio
Sunod £ +T MAIpU| PECT] [EnpIpul pEC]
(emesadwia)) eleq Lwnsd] wase winsds waso] sway g safiew 5 sun |ezifiojoat g 1 ewRips
sauag awil [ampnng saL smoyuy | | [exsfydoan aw w1 Aazonpuo) sajdweg o304 awaips [eanbojoan awWayds [eaiuYIa)
qe
aenb esdi anbea "wepade waJ weyny e M5 JOUR STIEU 3351 SIULIC Spun sneDiduad In pag, , WINIoGE] 153 [ WILE J[j0W Junias2p oo inb edino u juns usepiosd wou 1eiepidng Je0ee000 s snagdeoxg smeued enu 1eiBny na aic|op Wwn)|i> 355 .H Izm

maA aepdngon Ul JUSpUBYadal Ul 10p0p 31Nl #NE 5Ing 1enbaswod cpowwoo B3 xa dinbije 1n 11U SU0GE] OIWEIN LONEN2UEKE PRulsou sinb 'WeluaA Junppou Jodwsy powsnia op pes W@ Guixsndipe Jmapesuoo Bwe 115 ojop wnsd) W0 WL PE WU 31} enbie eubew amiop 38 S10ge] 10




6 Well Plotter 3D

Chapter 6 now explains 2D and 3D visualization of your well data. To use these features,
you need a licence for Well Plotter 3D, but you can try the program’s Demo version first. The 3D
edition is an extension of the basic version so you must be able to prepare basic data as explained
in Chapters 4 and 5. There is minimal visual difference between these two editions. The ribbon
toolbar includes two additional buttons for viewing your data in 3D space (3D View) creating your
final 2D / 3D diagram. (Fig. 150), Inside the window there is also one extra panel, called Section
Data. Functions for these additional features are described in the following text.

e
Home Edit
¢ o @ @ §im
= | E b

Wells Data Section Map 3D 1D Well | 2D /3D
Sources Data View | View Log [Diagram

Fig. 150: Function additions in the Well Plotter 3D program.

6.1 Section Data Panel

The 3D edition Section Data panel displays the list of 2D sections appears between pairs of
wells (Fig. 151). When you click in the panel’s empty area, Figure 151 Top Right context menu
appears. Using Add New, you can create a new 2D section. The second item on of this menu
deletes all created sections simultaneously. If you right-click on an existing item, the context menu
appears as in Figure 151 Bottom Right.

Section Data * 0 x
PE-1: PK-2

PR-2: PR-3 Add New..
PK-3: PK-1

3 Delete All Sections

Section Data v [ X
PK-1: BK-2
| PK-2: PK-3
pk-3:pf 2] Edit Section

Rename Section

3 Delete Section

Section Data [P ErRTe T e
Fig. 151: Left - Section Data Panel; Right - functions in the context menus.

Using these functions, you can edit, rename or delete a selected section. Clicking on Add
New gives the window in Figure 152. Here the combo boxes allow you to select two wells for your
2D profile. You define its name, click Apply and your, new section is displayed in the panel.




'iﬁ I RIS @ It is crucial in creating a 2D profile of several 2D
Erom Well [PK_l 'l sections that you understand that the final visualization of
your geological profile is always based on the creation of your

To Well PK-2 - individual sections. For example, if you want to display the
Section Mame  PK-1:PK-2 profile between wells PK-1, PK-2 and PK-3 in this order, you
[ Aoply ] [ — ] need to create two separate sections: PK-1/PK-2 and PK-2/PK-
3. The current version does not contain horizontal flipping of

Fig. 152: Dialog for addinga  your created sections and therefore if you create a section PK-
\?v?mSZD section for two selected 3/PK-2, it is impossible to combine and compare it with the

PK-1/PK-2 section. This factor is not important for 3D
visualization, where both PK-2/PK-3 and PK-/PK-2 sections can be included and compared to your
PK-1/PK-2 section.

If you add a new section to the panel, double-clicking on it will open it for editing in a
separate window. The new blank area in the document part appears as in Figure 153. In addition,
the ribbon toolbar contains the new 2D Section context tab shown in Figure. 154.
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0
Fig. 153: Display of the newly-created 2D sections for two selected wells.

Before editing, this document window contains four objects. Two are for horizontal and
vertical axis. The horizontal axis in the upper part shows the distance between the selected wells in
metres; or in your defined metric coordinate units. The vertical axis shows the wells’ location
altitude. This data is read from your basic well properties described in Chapter 5.1. The remaining
two objects are black rectangles where you import the wells’ geological profiles referenced to their
actual altitudes. You edit your 2D section in this window, using features in the contextual ribbon
tab (Fig. 154).

This ribbon tab contains all editing features you require, and the Close button then closes
this contextual tab. The functionality of other buttons is explained in the following two sub-
sections. The first sub-section describes options for generating 2D profiles with geological layers
and the second explains creating 2D heat maps from numerical data.
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[ Well Plotter

Fig. 154:

Home-Edit\
@ <j[> HHM f——"”f_ %%%

Close HeatMap Start  End Edit

WEII Well New Layer

Delete Top Bottom Mew Clear Move Position Finish

Layer Sl|ce Slice Edit

Contextual tab in the rlbbon toolbar for 2D section editing.

6.1.1 2D Geological Section

The most common use for 2D sections is to produce geological profiles. This chapter
explains how they can be created in Well Plotter 3D. When you create individual sections for pairs
of wells, these are then used to render your geological profile in 2D and 3D view.

fe =

Start End

Well | Well
Fig. 155:

=] 2D - Set Well Geology Scheme  [w23s]

|Interepretovany_3

[ Apply l [ Close

|

Selection of geological profiles

to be displayed in your document.

wl=

Edit
New Layer

Fig. 156

=l

Delete
Layer

Basic features for definition of

your 2D geological profile.

The rectangles in the previously empty 2D
section are now filled with your wells’ geological
profiles, and these are automatically displayed. But
if you have a well in the Data Sources panel with
several geological profiles (such as schematic and
classified), the program automatically selects the
first one it finds. If you want to use a different
profile to the one automatically selected, press the
ribbon button in the Well Geology group (Fig. 155
Left), and Figure 155 Right window comes up.

All existing geological profiles can be loaded
in this window. Selecting your alternative geological
scheme and pressing Apply changes the profile in
the document.

The Layer group in Figure 156 has three basic
but very important buttons. Here, you can Add a
new layer to your profile, Edit existing layers and
Delete unnecessary ones. Clicking on Add New
gives you the window in Figure 157.

You can manually set the description and
visual properties of new layers in Figure 157

window. If you want to apply texture already used in the program, you can choose this from a Geo

Geo ID
Geo Mame
Geo Description

Hatch

= | 2D - Add New Layer

Dol KL &

Dolomites

ID combo box. All unique Geo ID-s
= used in your previous work are loaded
here. If you want to edit the texture,
just click on it to get the standard

Fractured dculomite5|

window for hatch editing. Then edit

and press Apply.

When you have added a new
layer, that dialogue closes and you get
the next choice of buttons in the

ribbon toolbar in Figure 158.

L aey ||

Close ]

Fig. 157:
section.

Window for adding a new layer to the 2D




Top |Bottom Mew | Clear Move Pesition Finish
Slice Slice Edit
Fig. 158: Commands for layer editing in the 2D section.

Each layer you add into the 2D
section is defined by the top and
bottom slices. The first two buttons
in the Edit Slice group are used to
select the slice that you currently
want to edit. If you want to edit the

top slice, click the first Top Slice button. Subsequently, you use buttons from the following group
Slice Points to define the geometry of your layer. Clicking on the New button adds new points to
the layer slice. The following Clear button deletes profile points. The Move button allows you to
manually move existing points in your section. The last button is used for precise definition of the
point position in the 2D section. Finally, when you have finished editing the layers, click on the
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Fid. 159: Formation of new layer in the 2D profile defining your

boundary points.
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Fié. 160: Example of created layer using the boundary points in the

previous figure.

Finish Edit button.

Figure 159 gives
an example of a
constructed layer, with
visible points limiting the
extent of your created
layer. This figure shows
that the profile has two
types of points. The ones
that look like a T limit the
layer top (Top Slice) and
those that resemble a
vertically rotated T limit
the layer bottom (Bottom
Slice).

After adding these
points, click on the Finish
Edit button and the layer
in Figure 160 is created.
This layer now shows the
visual parameters you
defined in its preparation.

You can freely edit
the created layer. Pressing
the Edit Layer button
gives you the dialogue in
Figure 161. Select a layer
and press Apply. That
window closes and the
selected layer is displayed
again showing  your
boundary points. Click on
the Move button and
these points can be for
example moved with the

mouse. An example of this type of point shift from the bottom slice is shown in Figure 162. At the
end of each item in this window is an icon for editing the layer’s visual properties. An example of

its use here is alteration of texture colours.
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Fig. 161: Window for Fig. 162: Example of layer editing by manual shift of one

selecting layers to edit.

B B iy |

boundary point.

30

If| Point Position @
Distance  34,7562356702588 [ Min H Max ]
20| Altitude 511728235294118 [ Min ] [ Max ]

o| [t

Close

Fig. 163: Form for exact positioning of the slice point.
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The last button from the Slice
Points group is Position. This precisely
defines the position of current and new
points. Clicking on a selected item gives
the form in Figure 163, with text boxes
to coordinate the points you change. In
addition, this form contains four buttons
in the right half of the window. These

buttons move the point to
a selected edge of your
section. For example, if
you want to move the start
point to the left edge, click
on the Min button on the
Distance line. Your
selected point is then
moved to this edge. This
option is used especially to
clip layers to the edge of
your 2D section, because it
is difficult to click the
mouse on the border pixel.
Similarly, if you want to
clip the layer to the right
edge, you use the Max

Fig. 164: An example of layer clipping to the edge of 2D sections button. Results of these
modifications are
highlighted in Figure 164.
In addition, you can also use this form if you have created overburden or ground layer.
Here, it is necessary that the edges of the layers overlap. An example is given in Figure 165. This

using the Position function.




shows creation of the
second layer from the

- top. Actually existing
s layers are displayed with
increased  transparency
and  their  definition
points are in blue colour.
If you want to add a new
layer clipped to the edges
+ * + of the existing layer, click
on the Position button in

the ribbon toolbar and
then «click on the
boundary points from an
existing layer. Click on

] one these points and the
Fig. 165: An example of selected layer editing by clipping points from  form from Figure 163
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580

500
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460

ohs Dpredous Javers reappears, and the Add
e 5 N % 5 % 8 3 = 2= B EEE 5 B New button can be used.
e D o e The coordinates of the

3803 T |- point you clicked on are
oo i I now in the text box.
] — = = L L When you press Add New
e I T above the existing point
R I ST from the previous layer, a
520_: new point for the new
500 layer is displayed. This
] operation precisely
0 defines the new point
260 position with no holes or
overlaps between layers.
440 After layer editing,
] click Finish Edit, and all
Fig. 166: Example of a 2D geological section created in the Well created layers are
Plotter program. displayed in their actual

form; without showing the help points from the top or bottom slices. An example of a 2D
geological profile created in this manner is shown in Figure 166. If you have any problems with
your geological profile preparation, the video tutorial shows all described features in actual use.
Although the preparation of 2D geological sections is labour-intensive, your resultant realistic
course of geological layers between selected pairs of wells is completely satisfying. This result
surpasses the simple linear inter-connection available in other programs.

The following chapter briefly describes 2D section creation using bi-linear interpolation of
numerical values between two wells. If you require more complex types of geological sections,
Annex 4 contains further options for their construction.

6.1.2 2D Heat Map Section

Figure 167 illustrates commands for creating a 2D heat map. Heat maps can be constructed
from the numerical point datasets using simple bi-linear interpolation between the nearest four-




] point values. This methodology is optimal when wells are located in
relatively planar areas and your measurement depths are
HEEEMEP approximately equal. However, 2D heat map creation between wells in
the Plotter Well 3D program is currently in the initial testing phase,
because present methodology is unsuitable for wells located on a
Delete HeatMap slope. Future extended versions of this program will cover this
Fig. 167: Features deficiency. To create your heat map, click on HeatMap in the ribbon
for working with 2D heat toolbar and select Create HeatMap. The next button in Figure 167
maps. deletes 2D heat maps from your section.
2D heat maps are produced using Figure 168 help window; with similar settings to those
explained in Chapter 5.2.7 for 1D Well Log heat maps. You first choose the data documents you
want to use in the top two combo boxes.

Create HeatMap

| Section HeatMap Editor EI@
Start Well Data | Teplota3 v|
End Well Data | Teplota v |
delta Depth 0.3
delta Y 0.2
Interpolation Method [Bilinear V]

S

Palzte Max Value 0

Palete Min Value 0
Plot as @ Continuous
() Fringes
| Interpolate Values I
[ Apply |
[ Close ]
Fig. 168: The window for set-up and production of section 2D heat map.

You can adjust map resolution exactly as in 1D Well Log heat map modulation. The smaller
your values, the sharper the heat map will be through longer calculation processes. Using the
Colour Palette, you define the colours to be used in your heat map. The most important features
are Palette Max / Min Value. Leaving these text boxes at zero in individual sections ensures that
the colour scale in the heat maps will always be adjusted to your current range of numerical values.
However, if you want to use 2D heat maps in several sections you put absolute minimum and
maximum values. These are then generated in your heat map so that identical values in all sections
have the same colour. The last radio buttons give you the option of setting heat maps as a
continual transition of colours or having sharp transition. Examples of 2D heat maps with different
parameters are shown in Figure 169.

Clicking Apply produces the heat map displayed in Figure 170. Both the heat map and your
geological profile are added inside each 2D section; with the heat map displayed in the background




of the 2D section

&

Fig. 169: Examples of 2D heat maps using the same numerical values but different settings.
Section Editor - PK-3: PK-1 X ThIS chapter
=.5.5.8.8 %858 38 8 %8 %838 ¢ completes input  data
e — creation in Well Plotter
540_ w 3D. The following
] chapters under paragraph
07 6 focus on the final 2D
520 and 3D visualizations of
510 all prepared data in the
] program. Chapter 6.2
. deals with data display in
490 4 3D space, and chapter 6.3
450 describes the formation
ool of your final 2D/3D plot.
46{1—5
450—5
Fig. 170: Resultant heat map displayed inside the 2D section document
window.
6.2 3D View
" wesmtome - 30 View e
“‘Q ‘°;’ e“*:’l lf‘_& — Now that you have prepared all data
peatid|f o natna ood e e associated with your wells’ defined
coordinates and altitudes, you can create the
spatial 2D and 3D visualizations. The 3D
visualization is described first because
resultant 3D displays can be later combined
with your 2D data display. To display data in
3D, just click on the 3D View button in the
ribbon toolbar to bring up the window in
Figure 171. This automatically loads all data
. in your program.
A L Your automatically loaded data
Fig. 171: Example of window for data display in ~ @ppears as follows; Wells are shown as simple

3D space. cylinders in steel blue colour and 2D sections




Home = 3DWells 2D Wells are shown as geological layers. This 3D

H * e @ model can be fully adjusted using the
features in the four ribbon toolbar
Export As Clear Refresh Model ‘l.’ertlcal Grid . .
Image Model Model *  Scaling tabs in Figure 172.
Model Definition Each tab has a different
Home  3DWells = 2DWells  GIS function. (1) The Home tab gives the

basic visualization set-up, (2) The 3D
Wells tab edits the display of 3D

P

Wells Sections = Geology Show Wells Wells Hatch Show

ﬂnnnn % Plﬁl

Layers* Wells~ Width Label~  Scaling Sections - objects, (3) The 2D Wells tab adjusts
onen Vells Properties Sections Properties the settings of 2D objects and (4) The
Home 3D Wells | 2D Wells last tab is GIS which imports spatial

HE u VA, @ ! data from ESRI GIS files in the form of

Shapes (points, lines and polygons)

Wells Elemems Elements  Duplex Content
Width  Rotation Rendering = Scalling = and Grids.

The following sub-sections are
NN CIS divided according to those ribbon
g w toolbar tabs; beginning with the basic

| . .
Images Shapes Grids set-up and functionality of the 3D

N N N View.

Fig. 172: Features for 3D visualization of well data.

6.2.1 Basic properties of 3D View

The basic settings for 3D visualization are on the Home Tab (Fig. 173). These features define
the basic properties of the 3D image. The Export As Image button is then used to export the
visualization from the program to an image file.

H w e @ P E The Clear Model
+ and Refresh Model

Export As Clear Refresh | Model |Vertical Grid
Image Model Model * | Scaling buttons erase and

Coordinate System » redraw the entire 3D
View Cube v scene. The first two
Colors : 3D View Background Color functions under the

Model button display or
hide auxiliary objects in
the 3D scene. These are

Predefined Wells Color

Coordinates Labels Color

Fig. 173: Features on the Home tab. the coordinate-system
-fi-\ axes / Coordinate System and the cube of the model / View

l v“;‘h Cube (Fig. 174). The View Cube object has the specific

X ¥ o function that allows you to click on one side of the cube and
Fig. 174: Auxiliary objects automatically rotate the whole model to that side. An

from the 3D scene (Left — coordinate example of this function is that you can automatically rotate

system; Right — view cube). the entire model to view it from any side or from above.

The Colors item defines the colour of the following
three objects; the background of the scene and coordinate system labels (Pictured in Figure 175),
and also the predefined colour of displayed wells.




Fig. 175:

Fig. 176:

Example of colour setting for scene background and axis labels.

Example of vertical scaling of your model.

Vertical Scaling changes the scale of the vertical axis. This feature is used when you display
shallow wells over a relatively large surface area. Here, you can scale the vertical parameter so that
the horizontal extent of your wells is maintained while the vertical data of shallow wells is also
clearly visible. An example of this scaling is shown in Figure 176.

)

[

[

| 3D Grid Definition (===l
Is Vsible [False
Main Grid Color | #FFEZE2E2
Main Grid Thickness 2
Secondary Gridlines Color | #FFF2EFEF
Secondary Gridlines Thickness 1 %
Secondary Gridlines Step 19
Grid Mode ClTop

Bottam

Left

[C] Right

[] Front

Back
X min -2
X max 181
¥ min -11
Y max 340
Z min 408
Z max 599

[ Apply ] [ Close

Fig. 177:

Dialogue for grid set-up.

The Grid button delineates a 3D cube enclosed
in grid lines, with boundary conditions set
automatically according to the well’'s position.
Pressing Grid brings up the dialog in Figure 177. In
this window you can adjust all your grid parameters.
You can show or hide the grid, define the colours and
thickness of the main and secondary lines and display
or hide individual cube walls. The text boxes also
allow you to adjust the size of the cube by changing
the boundary coordinates. An example created grid is
shown in Figure 178.

Finally, this chapter explains interactive control
of the 3D model. Here, your displayed 3D model can
be dynamically controlled — rotated, moved and
zoomed. You can do this using the mouse or the
keyboard. Table 2 shows the individual Gestures and
Commands and the functions they perform in the 3D
image. Figure 179 gives an example of Field of View
property changes. Orographic and Perspective
displays are initiated by pressing Alt + right mouse




button + shift.

Table 2: Mouse and keyboard gestures for
interactive 3D control.

Gesture Command

RMB rotate

Shift + RMB pan

Ctrl + RMB zoom

Ctrl + Shift + RMB  zoom rectangle
Alt + RMB change field of view
Mouse Wheel zoom

Shift + Mouse wheel  changefield of view
Double-click RMB set target point
Double-click MMB  reset camera

Home zoom extents

Fig. 178: Example of created grid.

Page Up / Page Down zoom

Arrow keys rotate
Ctrl+U/D/L/R/ look fromside
F/B

RMB - Right mouse button
MMB - Middle mouse button

\ AL

17
Fig. 179: Examples of 3D Projection / Field of View changes (Left — orographic view, Right —
perspective view).

6.2.2 3D Content

This chapter explains options for adjusting the display of 3D objects in space. Functions in
the 3D Wells tab customize well displays as three-dimensional cylinders (Fig. 180), while 2D




Home @ 3DWells  2DWells  GIS sections are oriented as

two-dimensional planar
EP & e~ B & e

Wells Sections = Geology Show Wells Wells Hatch  Show All well objects and

_ontent Vells Properties Sections Properties imported into this window.

Fig. 180: Commands for 3D objects adjustment. Using the first two buttons

=1 3D - Wells Definition [==3a] || = | 2D - Sections Definition =] Wells and Sections, you can you

[P-1 (||| @Pk-1: pk-2 | show or hide them, and also set

Wiek-2 2 ||| Pr-2: i3 ET|  their visual properties. These can
[V]PK-3 ||| ®IPK-3: PK-1 Eif

be individually moderated by
using these buttons to bring up
the help window in Figure. 181.

All objects are displayed

in the list in Figure 181 windows.
The check boxes at the beginning
of each line select objects to be
hidden or displayed. Clicking on
the check box below the list
immediately sets this property
for all wells and 2D sections.
Clicking on the icon at the end of
each row of the list displays the
help window to individually set
properties for each object.
] (o Figure 182 gives an
example of this sub-dialog for
wells. The first line has a label for
your selected well. Using the
combo box in the second row, you can set the well display. Here, you can choose from three
options. (1) You can leave the original predefined colour, (2) you can define individual colours or (3)
you can display different colours for different geological layers. If you use colours for different
geological profiles, then the texture background colour remains exactly as it was previously defined
in your geologic hatch patterns. The next row lets you define the width of the well. The pre-defined
program value for this is 10, but you can change this to suit your needs. The last combo box shows
or hides your 3D well caption. Clicking on Apply sets your properties.

Figure 182 Bottom shows an example of the various well display settings. The first example
shows wells with a predefined colour. The middle example displays a defined unique colour (Here,
the well width property is increased), and the third example has different colours for individual
geological profiles.

Figure 183 gives the dialog for editing 2D section properties. As described in a previous
chapter, one 2D section document can simultaneously include a 2D heat map and a 2D geological
profile.

Figure 183 dialog shows or hides objects in the 3D scene. You can set the display of either
or both the geological section and 2D heat map, and you can define different degrees of
transparency. An example of various settings is shown in Figure 184.

Figure 185 ribbon tab provides additional features. Functions beneath the Show Wells
button set the type of display simultaneously for all wells. This feature is very fast if you have a
large number of wells in your 3D image; and manual modification can be time consuming.

Fig. 181: Dialogs for 3D object set-up (Left — dialogue for
wells; Right — dialogue for 2D sections).




| 30 - Wells Definition - Item (==

Well Name PK-1 Visual Mode | Basic Color A
Visual Mode [Basic Color 'l Basic Color

Custom Color
Well Width 10 Geology

Is Labeled [True ']
[ Apply H Close l
P2 - P2 = P2 k-1
Fig. 182: Visual modifications for well display (Top — help dialogue for editing visual properties;

Bottom Left - wells with predefined colour; Bottom Middle - wells with individual colours and widths;
Bottom Right - wells with colours defined for different geological profiles).

: | 3D - Section Definition - rem =

Section Name PK-1: PK-2

HeatMap | Hicden -]

Geolagy [Visible b ]

Geology Opacity ]

Section Opacity ]

[ sepy [ Cloe |

Fig. 183: Dialog for setting-up 2D section properties.

Pk P2

Fig. 184: Examples of visual variations of 2D sections.

nﬂn 0 Pk-1

f A

Show Gealogy Wells

Wells - Layers = Label ~
With Predefined Color Use Different L True Visubility k Visible
With Custom Colors Layers Definition False Font Size Hidden
With Geology Colors Font Color

Background Color

Fig. 185: Additional features in the 3D Wells ribbon tab.




] 3D - Wells - Layers Definition Functions under the Wells Label button set your label

A 10[g] || Pparameters. You can show or hide them and set the
-~ | 15% background and also the size an'd co.Iour of your font. The

Geology Layers button hides functionality. This is very practical
: \—w% because you can set different widths for well sections which
¥ 1 10% have the same Geo ID units. To achieve this, press the Use
& 1L m% Different - True menu item, click on Layers Definition and
- w% adjust the width of your individual geological units. Clicking this

menu item brings up Figure 186 help dialog.
All geological indexes wused in vyour wells are

Is w%

P \—N% automatically loaded in this window. You can the set their

Pl 10% width. Closing this dialog ensures that your prepared settings

PsK w% are now in 3D image. An example is given in Figure 187.

: 10% In this example there are a large number of wells in a
small area. Widths can be adjusted depending on what you

- \—ID% want to display. Here, sandy layers are distinguished by using

5P 10 %_ larger widths for sediments with higher sand content.

Vs 10% The described ribbon tab also contains Hatch Scaling

= o [ olal T and Show Sections functions for 2D geological sections. Hatch

Scaling sets the scaling of hatch patterns in geological sections

Fig. 186: Dialogue for width @ shown in Figure 188. This feature is used when there are
definition of individual well large distances between wells. If you enter a number less than
segments according to their 1, the texture will be less dense, and conversely a number
geological structure. greater than 1 results in greater texture density. Where your

wells have a large distance between them, sometimes the texture becomes deformed when you
change the default scaling. Therefore, for your geological section 2D representation in these
circumstances, it is best to use a simple solid colour which doesn’t need scaling.

He-108

T“Fﬁ i

Fig. 187: Example of different well segment widths according to their geological structure.

. 1

The Show Sections menu contains two commands which simultaneously define the type of
view for all sections. Here, you have the option to display your 2D Sections as geological profiles or
heat maps.




Fig. 188: Example of hatch pattern density change using the hatch-scaling property.

6.2.3 2D Content

The next tab is called 2D Content. This includes functions for adding 2D objects into the 3D
space (Fig. 189). This program function is in the experimental stage, so some parameters must be
set manually. You must also remember that computer rendering of 3D objects relies on you first
displaying each well’s data as 2D objects. The program then converts this to a 3D image.

Home  3DWells 2D Wells Your 2D objects are
|_| displayed at the positions of
HL CZD @ ! individual wells. When you
Wells Element«; Elements  Duplex Content want to display them, you
Width  Rotation Rendering ~ Scalling ~ must first hide 3D wells
S ~EHIngs because the 3D objects
Fig. 189: Features for displaying 2D objects in 3D space. have higher priority in
7 i program. Otherwise, if you
2D Wells - Tt -FH

2D Wells-Tterm ——| Content Type [Technical Scheme  ~|  show a 3D well and also a
SITELIITEE [Tﬂh”ifal scheme '] Technical Scheme 2D object, your 2D object
Data Set [Schema 1 v] EE"'“-“»_'“' Scheme will  not be displayed.
umericel Data Display and data definition

ooy oo Display a definiti
is performed using the first
Fig. 190: Dialog for setting-up 2D object contents. button in the ribbon
PK-3 toolbar — Wells. A dialog similar to that for 3D

wells appears. Clicking on your selected well
gives you Figure 190 help window. Here, you
set the data type you want to display and
select the document. When you press Apply,
you return to the previous dialog of all wells,
and when you close this help window your
changed settings are applied to the 3D image.

After applying your settings, your work
looks like Figure 191 Left. Here, you have a 3D
well with its 2D object, but your 2D object is
most likely invisible due to its small width. For
different sized 3D models you need to modify

. o L the width and content scaling of your 2D
Fig. 191: Left — initial display of 2D objects in a

3D scene; Right — 2D object visibility after increasing objects usmg those Elements .Wldth and
the width. Content Scaling buttons. The height of each

2D object is computer defined as well depth,
but you must manually adjust width using Elements Width. This value must be defined by




gradually varying the predefined values until your 2D objects have sufficient width. Figure 191 has
an example of sufficiently increased width value, so that now both the well’s 2D technical and
geological schemes become visible in the 3D image.

Although the width is now sufficient and all objects are visible, the graphic resolution
content remains insufficient, and your geological section’s text may not be entirely visible or it may
be vertically stretched. The Content Scaling button rectifies this so that you can set both horizontal
and vertical resolution. Again, you change these values gradually until content is correctly visible.

The Elements Rotation and Duplex Rendering functions remain in the toolbar. As
previously explained, 2D objects appear in the model at the well’s position; and these are always
oriented in the X-axis direction. Model rotation changes the visibility of 2D objects, so if you want

to change the orientation
of 2D objects in your 3D

image, press the
Elements Rotation
button and change the
predefined value. Figure
192 gives an example of
this change. Here, the
model was not rotated
and it remains in the
same position in both
figures. Only the 2D
object’s orientation is
altered.

Fig. 192: Example of 2D objects orientation in 3D space. Rotation of your

model around the Z-axis
gives you 2D content visible only from one side, with the second side fully transparent. If you also
want to display the content from the reverse side, clicking the Duplex Rendering button displays
the same content from both views.

Setting these
parameters perfectly takes
practice, but they allow you
to display extremely variable
data types in 3D view. The

e Refresh

[l SetColumn greatest advantage of using
LAY etk these functions is that all the
Display Mode , Only Hatch visual properties of 2D
Hach Size (%) Bl Hatch and Text objects described in Chapter
Text Mode »| % OnlyText 5.4.5 are accessible. An
example is shown in Figure

ackground ' The 193 example highlights

Margin

@ that all displayed objects can
[  Border Width
']

be individually adjusted
according to your
H{ Depth Axis b requirements. These include
setting the  background

colour or the vertical axis for
Fig. 193: Example of direct adjustment of 2D objects in the 3D altitude. It is most important
image.

Border Color

Altitude Axis

to remember here that all




your adjustments are active only if the model is not redrawn. Take care, because redrawing occurs
automatically if you click on any button in the ribbon toolbar. Finally, Figure 194 gives examples of
various data displayed as 2D content in 3D space.

Fig. 194: Example of data dlsplayed as 2D objects in 3D space.

6.2.4 GIS Data

This chapter explains the final data category to
be displayed in a 3D image. Buttons on Figure 195
ﬁ W ribbon tab enable display of GIS spatial data

Images Shapes Grids‘ Using these buttons you can import three basic

- - - types of spatial data into the program; (1) 2D images

such as satellite maps and schemes, (2) points, lines

Fig. 195: Features for working with and polygons from ESRI ShapeFiles and (3) grids, such
GIS data. as digital terrain models.

Addition of Image Data is achieved when you press Images - Add Image and open Figure

196 help form. Here, you can insert any 2D picture, such as area satellite images or geological

maps, into your 3D image. The Open button allows you to choose images you want to import from

the disk and load them in the right window pane.

Home 30 Wells 20 Wells GIS

(73D 1mage Subsequently,
Image File Open you must  define
parameters  required
PR i for correct display in
X _475514.41 3D space. Since this is
Bottom Left Position g - a 2D object, the
-1278216.99 . .

Altitude Position at
_ X -arTnET which the image is

Top Rigth Position i
¥ -1275367.50 displayed must be kept
. Ty n ; constant. You then

mage acl !

St - define the coordinates
| apply || clese || of the image edges
Fig. 196: Form for addition and set-up of 2D images. with your X and Y

coordinates of the




bottom left and top right corner of the image, respectively. The image is inserted at this defined
position, and you can modulate image transparency using the slider. When the slider is moved to
the left, the image is more transparent, while right movement gives greater opacity. After setting
these parameters and pressing Apply, the 3D image appears as in Figure 197.

Individual parameters of your imported images can be edited after insertion, using the
Images button to open a window listing all your imported images. Double-clicking on the selected
dialog in the image returns Figure 196 for alteration of your imported parameters.

Fig. 197: Example of a satellite map displaying the 3D image with partial transparency.

The second button has features for working with objects stored as points, lines or polygons
in ESRI Shape Files (Fig. 198). Clicking Add Shape imports all type of ShapeFiles to the program.
Editing an existing ShapeFile requires the following menu items; where each type of objects has a
separate control window. Clicking Add Shape displays the Open File Dialog. Here, you select the
file on disk where your data is stored. The program allows you to import files with *.shp file extent.
After data selection, the Figure 198 Right dialog is displayed. If you want to insert GIS data into the

3D space, you must know both its X/Y

W space and vertical positions. The program

Shapes assumes that the altitude position of

v each object is defined in the shapefile’s

Add Shape ] Define Altitude Column attribute table. Therefore, in the attribute

D Points Altitude [ID v] table dialog, you only neeFI to ,selec't the

30 Lines column where your objects’ altitude

3D Palygons [ Apply ][ Close ] Yalues are stort?d. Clicking on Apply
imports this data into your 3D image.

Fig. 198: Left — features for working with ESRI Examples of this 2D imported

Shape Files; Right — dialog for altitude coordinate

v . oints and lines method are shown in
definition in the attribute table. P

Figures 199 and 200. Importing gives all
objects in the steel blue predefined colour. If you want to change their visual characteristics, press
the Shapes menu items to give you a prepared window with your imported data, ready for you to
select and edit visual properties. The example dialog for visual adjustment of 3D points is given in
Figure 199. Here, you can set point size and colour. You can define the visual properties of 3D




objects as a single colour as in Figure 199 Left. If you want a combination of colours, choose the
colour palette, and your points are coloured-coordinated with your altitude values (Figure 199
Right). In the same way, you can modify the visual characteristics of the 3D lines as in Figure 200.
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Fig. 199: Example of visual properties adjustment for 3D Points in your model.
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Fig. 200:

The import of polygon shapes has a specific purpose in Well Plotter 3D. Information about
3D objects, such as buildings, can be stored in this type of shape file.
If you wish to store building shapes in your files, these can only have a maximum of four sides. If
the polygon has more than four edges, only the first four are read and the rest are ignored. You
first prepare two numeric columns in the attribute table for this shape file. In one you store the
altitude of your 3D object’s base in metres above sea level, and the second contains the height of
your object in metres. This prepared file can then be imported into the program. When you choose




your file from the disk, the dialogue in Figure 201 is displayed. Then using the combo boxes you
assign columns from the attribute table to the properties and press the Apply button. The selected
file is now imported into the 3D scene; as in the example in figure 201 Right. Your 3D polygons can
be edited using the built-in dialogs; exactly as you edited previous 3D object types.

1 Define Polygon Columns @ﬁ - ?{%’i
Base Altitude | BASE v | =
Polygon Height | HEIGHT -
| Apply || Close |

/Mfﬂﬂ-ﬂﬂ “- ‘|\"'. L

Fig. 201: Left — dialogue to assign the required properties from the attribute table for shape files;
Right — example of rendered 3D polygons.

All Supported Grid Formats —— » The last type of file that can be imported into the
AIISuarledGridFarmats program contains grids, and here the program enables you to
ASCH Text (ESRI Ascii Grid) (*.asc, *.arc) . . . .

BIL (ESRI HDR/BIL Images) (* bil read a relatively large number of grids types, including ESRI ASCII

DTED Elevation (*.dhm, *.dt0, *.dtl) Grid, GeoTiff and USGS ASCII DEM (Fig. 202).

EEEI‘”"FS‘LITV”;%L’J‘EF"V”QJ For grid import and management, you use functions
ESRI Grid (sta.adf) below the last ribbon button. After loading your file, the grid is
GeoTIFF (~.ti . . . _— . .

DA (pg;‘?x Labelled) (~:aud displayed in your 3D image as in Figure 203. Each imported grid is
PLX (PCIDSK Database File) (*.pix) initially rendered in opaque steel-blue colour. You can then
Eggg?g%gawgf:g”] optionally edit them. When you click on the Grid - Grids item in
USU Binary ("bgd) _ the ribbon toolbar, Figure 202 dialog listing all imported grid
Fig: 202: Grid data import  chojces appears. Double-clicking on your selection brings up the

options. next dialog where you can visually adjust your grids.

The window initially resembles Figure 204 Top Right where the dialog has a predefined
palette and combo box. You can then make the visual adjustments to the grid shown in Figure 204.
If you want to change the colour palette, just click on it with your mouse. You have the option of
the following four described display types; One Colour, Wire Frame, Heat Map and Image.

The first display type is One Color. Here, you choose one colour for the entire grid from the colour
palette. An example is shown in Figure 205, where the predefined colour was changed so that
individual wells are visible (transparency property). The second display type in Figure 206 is used
to draw your grid as a Wire Frame in one colour. The third Heat Map grid display is rendered using
the colour palette to define altitude. This mode gives you the option of continuous transition or




sharp colour definition, as shown in Figures 207 and 208.

- | 3D Grid - ltem [#23)| | -_| 3D Grid - Item [
View Mode [Dne Color '] View Mode [Wire Frarne ']

[ Apply ] [ Close ] [ Apply ] [ Close ]
| 3D Grid - Item [ | | = 3D Grid - Item [
View Mode | Heat Map v ||| View Mode  [Image v
Colors As Fringes [False T] Image
Fringes Count | 10 % Image Opacity ]

[ Apply ] [ Close ] [ Apply ] [ Close ]

Fig. 204 Dialog for adjustment of your selected grid’s visual properties.

Fig. 203: Initial display of imported grid. Fig. 205: Example of grid display in One
Color mode.

Fig. 206: Example of gd display in Wire Fig. 207: Example of 3D grid display using a
Frame mode. continuous coloured heat map for altitude.



-
Fig. 208: Example of 3D grid display using a Fig. 209: Example of a satellite image for
heat map with colours fringes. your 3D-grid background.

The last mode is Image. Here, you display the grid’s satellite background image from your
disk, as pictured in Figure 209. The spatial extent of both axes (Xmin, Xmax Ymin and Ymax) must be
identical in both your grid and image, otherwise the image will be incorrectly displayed.

All possibilities for importing and editing 3D image visual

Home properties have now been covered. The described functions can be
H combined in various ways to get your 3D visualization in its desired
Export As form. You can export this image from program to disk as an image
Image file by choosing the Export As Image button on the toolbar (Fig.
Main 210).
Fig. 210: Command for The exported image can be used in the next step for
3D model export from producing your final 2D/3D plot, which will be described in following
HOQVam to disk as an image chapter. In addition, Annex 5 shows some examples of 3D scenes
ile.

based on real data.

6.3 2D/3D Diagram

2D/3D Diagram is a specific type of visualization for spatial data that you create in Well
= | Add New Plot Plotter 3D. The result is an

Paper Definition @ Landscape ) Portrait Image-flle dlsplaylng

- N 57 Height 21 . selected data in a structured

e T form. You can create this
P esoiution
@
[
E 1]

visualisation by pressing the

1D Well | 2D /3D Feper Caler [ whie ﬁ 2D / 3D Diagram button
Lv::u;;E Diagram Faper Border Cc_llor |- ack = ’ situated under the Home
Plots PaperBorderWidth|  1[+] ribbon toolbar tab (Fig. 211
R Left). Pressing this button
[/ Include Footer Area gives you the form in Figure

[ Create ” Cancel ] 211 ng:_‘:]
. - - - . ] is form helps you
Fig. 211: Left — function for 2D / 3D Diagram plot display; Right— ¢+ the basic characteristics

help form for defining the basic properties in your Diagram plot.

of your visualisation plot.




This includes its size, orientation, background colour, thickness and border line colour. Here you
can also set header and footer visibility. Parameter Resolution (DPI) does not function here as it
does in the 1d-Well-Log and it does not define your final rendering resolution. Here, the DPI only
increases paper size. Clicking on the Create button displays the empty document for your plot
shown in Figure 212.

0.55x
11 ::
'-.5-:
Al (| =
_5:
0=
Fig. 212: Example of the empty newly-created 2D / 3D Diagram.

This document initially contains only one empty 2D Section, with the option of empty
header and footer areas. The ribbon toolbar is also altered to give contextual tabs designed for
work with the Diagram, as illustrated in Figure 213.

e

[ Well Plotter | 2D Section View |
=
Home Plot Area Header Footer Body Cells

O " H[I & & = / L

Close DPT  Plot  Plot Background Border Border Header Footer
*  Width Height = Color  Width Visibility = Visibility -
Fig. 213: Ribbon context tabs for working with the 2D / 3D Diagram.

The functionality of the contextual tabs is very similar to those in the 1D Well Log
described in Chapter 5.4. Work with the basic functions, such as definition and creation of header
and footer areas and setting the visual parameters for the paper and its parts is described in detail
in that chapter; and it works exactly the same here. Therefore, only the features specific for the 2D
/ 3D Diagram are now described. The first difference in functionality is in the ribbon tab called




Body, where you process the Body Area of the plot displaying your data (Fig. 214).

M Cells
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Grdlines Columns
Definition Definition
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-

New features in the Body ribbon toolbar tab.

411l
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Cells
Size ~

Fig. 214:
Fig. 215: Row and column definition in the Body area of the
Diagram.
Home Plot Area Header Footer Body
— F—
s s T ¢ 3% Delete All
B S iy
Geclogical Geological Image Text
Scheme Legend Area
Fig. 216: Ribbon tab with features for adding graphical

content to your plot.
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In contrast to the 1D Well
Log, here you can use functions to
define both the number of
columns and the number of rows.
The resulting diagram can be
divided into any number of areas
and cells. Figure 215 below
illustrates body area division into
four cells.

You can add graphical
content in these cells by choosing
the last ribbon tab, called Cells
(Fig. 216).

Four types of visual objects
can be added to your diagram.
These are the 2D Geological
Scheme, the Legend for geological
schemes, the Image object, and
the Text Area object. Figure 217
shows addition of these graphical
objects, and the next four sub-
chapters describe your work with
these objects, beginning with the
2D Geological Scheme.

Fig. 217:

Example of graphical objects you can add to your Diagram.




6.3.1 The 2D Geological Scheme

[ Pt Pl
= wn = Ln =
L Ll 1 1 1
100 5
3 e Refresh
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] # Delete
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Fig. 218: Functions for working with the 2D

Geological Scheme hidden in the context menu.
[

Fig. 219: Object position set-up in the Body area cell
structure.

The initial display of your 2D / 3D
Diagram contains only one empty 2D
Scheme. This Scheme consists of two
axes; the vertical elevation axis and a
horizontal axis for the distance between
wells. Each time you add a new 2D
Geological Scheme, you always start with
an empty rectangle with two axes. To
work with this object, use “features
hidden in the context menu” which is
displayed when you right-click on the
Scheme (Fig. 218).

Using these functions, you can set-
up all the following for correct 2D Section
display; (1) the Refresh function is used
to redraw the whole 2D Section, (2) the
Delete item deletes your object from the
plot, (3) the Row / Column and Row /
Column Span functions define the
object’s location in the cell structure, as
depicted in Figure 219. Here the object is
moved to the second column and
stretched across two rows, (4) several
menu items following this are used for 2D
Section definition related to the well data
you want rendered, and (5) all the
remaining functions from Size to the end
serve for graphical adjustment of your
entire object. These adjust the size of
your section, the background colour, the
offset from the edges, the horizontal and
vertical alignment, the colour and
thickness of the border line and the
interval for axes label display.

If you want to display selected
wells and 2D Sections in this object, you
use the commands from the central part
of the contextual menu in Figure 220.

The first three menu items in
Figure 220 set-up your 2D Scheme and
the rest display the well data. Clicking on
Sections Definition brings up the
dialogue in Figure 221 where you can
choose individual 2D Sections you want
to display in one Scheme from the list on
the left side. An important condition here




is that the individual sections must follow each other. After your selection, click on the Apply
button and the selected Sections are displayed as a 2D Scheme illustrated in Figure 222. Depending
on the data you import, you can adjust values on the X altitude axis and the program automatically
calculates distances between selected wells on the Y horizontal axis. The position of individual
wells in the final 2D Scheme is displayed as a simple white rectangle with black-coloured border
lines, and the well names are displayed under the scheme.

-_| Define 2D Section Parts 5]
B Sections Definition... MON-5 : MON-48 - B-1:B-2 geo
F4 HeatMaps » MOM-4B : MOM-3C B-2:B-3 geo
o MOMN-3C: J-2 B-3:B-6 geo
B Geology » Visible J-2: MOH-5 B-6:8-7 geo
Hidden MOH-5 : MOH-3 7]
§  Wells Definition... MOH-3 : MOK-1
MOH-5 : MOH-2 ans
= Well Markers 3 Opacity MOH-2 : MOMA-1
b wels , MOMA-1:B-8 ||| Clear
B-1:B-2 geo
B-2:B-3 geoc
B-3:B-6 geo
B-6: B-7 geo 1
[ Apply l [ Close ]
Fig. 220: Commands for selected data you can  Fig. 221: Dialog for selection of individual 2D
display in the 2D Scheme. sections.
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Fig. 222: Example of 2D Scheme based on selected 2D Sections.

If an individual 2D Section contains both geological strata and a 2D heat map, you can
choose which you want to display using Sections Definition — HeatMaps and Geology. Using these
features, you can set the visibility of these elements and the degree of transparency, as shown in




Figure 223. You can therefore
display either the geological
structure or numerical heat
maps in a 2D Scheme.
Alternatively, these objects can
be combined using different
transparency settings.

The Wells Definition
item in the context menu
allows you to define well data
and related data documents
you want displayed in the 2D
Scheme. Clicking on this item
gives you Figure 224 dialog.
With the Well, Data Type and
Data Set combo boxes, you
must define the exact data that
you want in your 2D Scheme.
You nominate your Well in the
first of these, and Data Types
are automatically loaded. The
third combo box lists individual
data documents for your
selected well. Then, press
Apply, and your selected data is
displayed in the 2D Scheme
shown in Figure 225.

Figure 225 2D
Geological Section has adjusted
transparency to give clear
distinction. These well data
objects have dynamic visibility,
when you adjust them using
the features in their related
context menu which appears
when you right-click on the
object. However, again you
must remember that these
customized adjustments are
inactivated when you press the
Redraw function for the entire

) i i 2D Scheme. The example of an
Fig. 223: Examples of combined views consisting of geological adjusted geological object is
structure and numerical 2D heat map. shown in Figure 226. This can

then be edited exactly as for 1D Well Log objects described in Chapters 5.4.5.1 to 5.4.5.9. Figure
227 gives an example of different well data types used in 2D Schemes.
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Fig. 224: Dialogue for well data selection. Fig. 226: Example of manually adjusted
geological object in your 2D Scheme.
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Fig. 225: Example of imported geological schemes for individual wells.




001
- oSt
i—UOE
05z
- 00€
- 0sE

- oor
o5y
008
:—055
~ 009

059
004
- 05L

580

570

550

350

540

530

520

510 4

500

480 4

4304

Fig. 227: Example of different well data types used in 2D Schemes.

e 5 5 o b It may occasionally happen that your viewed

bonbony bbb el data extends beyond the vertical altitude axis

. | ~ (Fig. 228 Left). Alternatively, data may be excised

222 1 222 7 from the end of the Scheme. Here, the Horizontal

EEHH ] - Margin property in the context menu extends the

220 220 ] space before the first well and after the last one to

518 518 E provide sufficient space to correctly display your well

] data (Fig. 228 Right).
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Fig. 228: Example of Horizontal Margin

adjustment to correctly display your well data.




6.3.2 Legend

This chapter deals with the display and set-up possibilities for your 2D geological Scheme

Legend in the 2D / 3D Diagram. The Legend object is closely related to your 2D Geological Scheme
objects displayed in the 2D/3D Diagram. It displays labels for individual rocks types used in your 2D
schemes. When you first add this to visualization, it appears empty with only the description label,
as in Figure 229. You must then import your individual items. Exactly as in 2D Schemes, all Legend
features are hidden in the contextual menu (Fig. 229 Right). Using the Delete item removes your
object from visualization.

Legend

Fig. 229:
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Left — empty legend after inserting it into the 2D / 3D
Diagram; Right — context menu functions for working with your legend.

The Row / Column and Row /
Column Span functions set
the location of the legend in
your grid cell structure. You
can then adjust the width of
the legend items using the
Item Width option. The
following properties in the
context menu are used for
visual adjustments to the
legend. For example, you can
adjust the size of your legend
object, set-up the background
colour or adjust the
Horizontal and Vertical
alignment of your object in

the cell. Individual legends items are loaded automatically when you click Refresh in the context
menu. The program automatically scans all 2D Schemes in your current plot and selects all unique
geological indexes. These unique Id’s in all 2D Diagrams are sorted alphabetically by Geo ID
parameters and displayed in the Legend. An example is shown in Figure 230. Because the program
scans all 2D Schemes, it is sufficient to add only one Legend object into the Diagram.
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Example of a Legend created for your 2D Geological Scheme.
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The text content
and legend header can
be manually edited after
they are load into the
legend; as in Figure 231.
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. - lost, if you press the
Fig. 231: Example of direct editing of legend items. Refresh item in the

6.3.3 Image

context menu.
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Fig. 232: Example of inserted Image object.

Image objects can also be inserted in
the 2D/3D Diagram (Fig. 232). As in previous
cases, you can modify properties such as the
position of the object and its visual
characteristics using features hidden in the
context menu.

If you want to insert an image from a
computer disk, click Image Source and select
your image in the Open File Dialog. The Stretch
property can then be set to your image to keep
the original size, or to fill all available space
with visual deformation, or it can be stretched
to avoid deformation. An Example of using a
satellite photo to display your area of interest is
given in Figure 232.

Fig. 233: Example of a satellite image in your 2D / 3D Diagram.




6.3.4 Text Area

The last type of object that can be embedded in a 2D/3D Diagram is the Text Area, where
you insert all text content. Functions for the content’s location and visual adjustments are hidden
in the context menu shown in Figure 234. This Text Area object completes the description of
possible 2D/3D Diagrams. You can always create quite diverse visualizations using the available
combinations and modifications. An example of an actual visualization prepared in Well Plotter 3D

is shown in Figure 235.
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Example of Text Area component in your 2D / 3D Diagram.
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Fig. 235:

Example of an actual complete 2D / 3D Diagram prepared in Well Plotter 3D.




7 Saving your project

It is often necessary to do your work in stages and store your data on disk for later
continuation. Therefore, the program allows storage of your progressive work. These management
features are found under the Main Ribbon Menu Button in the Project section (Fig. 236). Here you
can open and save your project during interruptions to your work on it.

[ well Plotter | 2D Section View |

]

B~

& i Project N . i Open
Bl Active pior ’ H save
i MNew
Cé HydroOffice Online

€3 Close

'Fig. 236: Features for project management.

This program allows you to save your project file with *.wpt extension, so that all data is
stored. Although the current version does not save visualizations in both a Well Log 1D and 2D /
3D Diagram, your project stored in one edition of the program can then be opened in the second
edition. For example, a project created in the 3D Edition can be opened in both the 3D and Basic
Editions of the program.




3 Exporting Visualisations

Completed visualizations can be exported from the program using commands under the
Main Ribbon Menu Button in the Active Plot section (Fig. 237). These commands export your 1D
Well Log and 2D / 3D Diagram visualizations using the Export and Export Visible Part commands.
If you choose the Export option, the whole visualization is exported in your defined size, and if you
choose Export Visible Part, the program only exports the part you see in the document window.
This therefore depends on the extent of your zooming. Examples of these two options are
illustrated in Figures 238 and 239.
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Fig. 237: Features for exporting visualisations from the program.
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Fig. 239: Example of export using the Export Visible Part command.




9 Conclusion

The previous text completely describes the functionality of Well Plotter software in its two
editions. Reading this manual thoroughly will enable you to fully utilize its functionality and all 1D,
2D and 3D data visualization techniques. The program does not provide absolute control over
rendering, but possibilities for its use are far wider. In addition to this manual, demonstrations of
working with this program and video tutorials clearly illustrating individual parts of its functionality
are available on both the HydroOffice.org website and on YouTube
Since this edition of the program is its first version, this program will continue to evolve. Its
development can be followed on HydroOffice.org in the blogs section. The final Appendix section
describes working with selected specific features of this program.

If you have any queries about the program, any problems with its control or you have any
comments for its improvement, please feel free to contact me in the forum, or directly through
email. | will be grateful for all your responses.




Annex 1 Custom hatch pattern

The manual text informs you how to use more than 500 predefined hatch pattern textures
to fill-in objects in all your technical and geological schemes and in your 2D geological profiles.
However, you can also create your own customized textures using MS Paint. This is a simple
graphics program containing each operating system.

The basis for each texture is as follows; you lay out images side by side, and a resultant
image is created with the same structure. The only difference is its size. An example of this new
texture preparation generated in MS Paint is illustrated in Figure 1. This example has black and
white texture, but you can choose any colours you want.

Gl i 5 0 = | Untitled - Paint [E=5 E=N =
Home View @
4|1 % |@eal g |[Nvoo) |z | = ([ O T E N
IQ ;Ictl = |Z|K/A Brush DEIAB_' B P Si Col (I:_T| . . g
avs e Ef A i f (_\ rui es <> GOE> = |fe olor ozor mk;rs
Clipboard Image Touols Shapes Colors
b 1 10 15 x 8px 800% (=) 0@
Fig. 1: Example of a newly created texture in 15 by 8 pixel size.

If you save your new texture to disk, you can use it directly in this program. Here, you
choose the option to import customized textures in Textures Editor and press the Open button
(Fig. 2). After importing it, your selected texture is used to fill the selected object.

-_| GeologicalScheme - Edit Hatch Style

(0) Standard Types @ Custom Type
[ Open ] [ Clear

Fig. 2: Option for customized texture import in the Textures Editor.

An example of texture use is given in Figure 3. Here, an external texture filled the geological
unit. You can thus apply external texture to any object that can be edited in the Textures Editor.

Depth (m) Preview Description
KK - Zeminy
o - 30
komentar

Fig. 3: Example of customized texture use for filling a geological unit.




Annex 2 1D Heat map

Chapter 5.4.5.4, described options for creating a 2D heat map from numerical data for
depth measurements and time. This type of visualization can also be used to display 1D heat maps
where numerical data is related only to depth measurement.
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Fig. 1: Left — example of a source document prepared for processing in your program; Right —
example of 1D Heat Maps created from your source document.

et > For example, you can display groundwater
mineralization changes with depth. To create your 1D
| Heat Map you use the same data object, but you add
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Fig. 2: 1D Heat Map example of

groundwater mineralization changes related to
depth measurement.

values below, The first series defines the Y value = 0
and the second series uses the value of Y = 1. You
then import this prepared document into the
program as in Figure 1 Left. Utilizing the Heat Map
Editor as you did for 2D Heat Map formation, you
achieve the result in Figure 1 Right.

You then add this prepared 1D Heat Map to
the 1D Well Log to give the result shown in Figure 2.
Here, you can use continuous or sharp transition
between selected colours from the colour palette;
exactly as you did in your 2D Heat Map creation.




Annex 3 Description of your geological scheme

377 This manual annex covers options in the

1l Well Plotter program for plotting geological

30 2 e schemes. If you simultaneously want both a

] KL - Zeminy tuhe coloured texture and a view of your geological

] Klo - Zeminy tuhe unit’s text description, it may occasionally

35 ] VElke z=miny tahe happen that the text description in some layers

Fig. 1: Example of geological layers where is not fully visible. This aberration is depicted in
the entire text description is not fully visible. Figure 1.

The current version of this program does not allow manual replacement of your geological
legend in geological layers. Therefore, this problem is solved by increasing the size of your
visualization paper or, increasing the geological scheme’s width. If these processes are insufficient,
you can alternatively reduce the font size of your selected item; as shown in Figure 2 Top Left.

A further alternative is to adapt your text label as described in chapter 5.2.8.1. This is
shown in Figure 2 Top Right. Using this document approach allows you to precisely define the
position of each label in your profile without overlap. Here, you can insert your text label object in
the next column, and then adjust its depth as required.

Finally, you can add the Custom Text Column to your plot, as described in section 5.4.5.9.
When this is inserted, you add all your descriptions. Then press the Enter Key and move each item
to its appropriate depth. An example of this method is shown in Figure 2 Bottom Left. These
alternative methods avoid text overlap in your geological scheme.
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Fig. 2: Examples of solutions to text item overlap in your geological scheme (Top Left — font size

decrease; Top Right — using the labels document; Bottom Left — using the Custom Text Area to show text
descriptions.




Annex 4 2D Geological Section defining mixed sand and clay
sediments

s B B 28 5 2 3 == 3 8 83 B B B 5 & Chapter 6.2 described how to
ST prepare 2D Geological  Profiles in this
program. This method is based on gradual
addition of individual geological layers to
your 2D section. Occasionally, your
geological structure may be so complex
that it is impossible to form a profile by
progressively adding individual layers. This
could occur, for example, when a block of
clay sediments has chaotically distributed
lenses and laminas of sandy sediments. In
this case, you generate your 2D profile as
depicted in Figure 1, and described below
it.

Here, you first create a profile
background as one block of homogeneous
sediments (Fig. 1 Top). This basic block of
sediments is selected according to the
density of particular sediments types. You
must always use the most abundant
sediment in the prepared background, and
then add required individual sediment
laminas and lenses (Fig. 1 Bottom). This
example shows addition of chaotically
distributed sandy sediments to a basic
abundant loamy environment. This
procedure will now create all type of 2D
geological profiles; precisely according to
your needs.
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Fig. 1: Example of complex geological profile
creation.
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This final annex illustrates Well Plotter visualization based on actual data. It depicts drilling

exploration for hydrological assessment in the temporary storage of low-radioactive waste.

Annex 5 Examples of 1D, 2D and 3D visualisations in Well Plotter

software
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