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1 Introduction

This manual describes working with three tools in the HydroOffice software package. These
tools are used to visualize data in specialized charts, and they are called Ternary 1.0, Durov 1.0
and Piper 2.0 (Fig. 1). These programs can be used to visualize the chemical composition of water
in specialized diagrams, and the Ternary 1.0 program can also be used to visualize arbitrary values
in ternary diagrams; for example, those with clay-sand-gravel content in the sediment.

The first two tools are completely new and are therefore released as the primary1.0 version,
while the Piper program now has its second version. The first version was not publicly available
and it was used personally with my colleagues at work. After re-processing, based on our
experience and observations it is now distributed in the HydroOffice package as an independent tool.

Since all three programs have the same graphical user interface, their functions are described
together. Where functionality differs, every difference in each program is highlighted. Programs for
this purpose have been developed in many forms, from simple free macros in MS Excel to tools in
large commercial packages. However, most of these have several disadvantages or limitations that |
have improved in these tools. Perhaps the biggest difference in relationship to other programs is that
our three tools are programmed using the “vector graphic” approach, and therefore they can be
zoomed, scrolled and re-sized without restriction. You will find all improvements in the following
manual text.
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Fig. 1: Examples of diagrams that can be created using the described tools (Left — Piper diagram; Middle —
Durov diagram; Right — Ternary diagram).




2 Installing and starting the programs

These programs can not be installed and run independently, therefore we use the
HydroOffice program in version 2012 (or higher), where the individual tools can be installed and

run (Fig. 2).
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Fig. 2: The main window of HydroOffice software.

The described programs are distributed under different licences. The Ternary 1.0 program
can be used as freeware for all purposes without any restrictions. However, this situation is different
for the Piper 2.0 and Durov 1.0 programs. If displaying a maximum of five chemical analyses is
sufficient for your purposes, you can use the demonstration (demo) versions of these programs. If
you want to see more than five analyses, it is necessary for you to purchase a licence for the
selected tool. Although this limitation in number of displayed points exists, the functionality of the
programs is unlimited, and therefore you can try them before buying them.

Tool Licence Demo Version
Ternary 1.0 Freeware -
Piper 2.0 Commercial maximum of 5 points

Durov 1.0 Commercial maximum of 5 points




3 User interface of tools

The user interface is the same for all three programs. This means that when you know use
one program, you can use all three. An example of the main window is shown in Figure 3.
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Fig. 3: Example of the program user interface.

The user interface has the latest features, and the layout allows you to quickly understand all
program options. The Ribbon Main Menu is located directly under the program icon, and this
menu holds the basic functions of the program. Other features and tools are distributed in separate
tabs of the ribbon toolbar. The largest part of the window is for the area of documents. Here, there
are two separate documents, which can be docked and moved freely according to your needs. The
first document contains the table that stores individual data you want to display in the diagram,
while the second document has the actual diagram in which you display your selected data.

These elements constitute the main window, and they are described in detail in the following
chapters. Firstly, the functions of the Main Ribbon Menu are now described.

3.1 Ribbon Main Menu

As already mentioned, the main features of the program are grouped under the Ribbon
Main Menu element. When you click on this button, the menu in Figure 4 appears.

Using the first item in the menu you can save two types of files on the disc. The Save —
Points function allows you to store the data on the disc, together with the set of defined points
colour, size and type. These points are stored in specific files, and they can be saved into a file in
the three different programs which have the different extension of *.pnt, *.dnt or *.tnt (for Piper,
Durov and Ternary respectively). These different extensions are used because the data structure of
each program is a little different. When you export data with your chosen extension you can later
re-import it into the program with all your settings. The second function Save — Visual Properties
allows you to save your set of visual properties on disk. So if your company or institution uses




specific colours for visualization, you can

L._‘ Save , H Points export them to a separate file and then re-use
them as needed. With this feature, you can
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Fig. 4: Functions of the Ribbon Main Menu. files are linked individually to each program

and they can not be used in the other
programs.

Features under the Open menu item have a different focus. Using these features you, can
import your data and visual properties back into the program. When your table contains data, the
program will ask you whether you want to replace these for the ones in your current data, or if you
want to add them to that you already have in the table. When you import your visual settings, they
are immediately used in the diagram.

Under the item named Diagram, there are functions to export the diagram to an image file
(Fig. 5 top). In this case you have two options. (1) Use the command Diagram — Export Diagram,
the entire diagram can be saved to a disk as an image in defined resolution, or (2) the command
Diagram — Export Diagram Visible Part allows you to export the currently visible part of the
diagram. Using these features, for example, you can zoom to a selected part of the diagram and save
it as a picture. You use this option when you want to present a specific part of the diagram with
specific information, as in Figure 5.

H Save » QQ-" Export Diagram
A j Open N ﬁ Export Diagram Visible Part
,ﬂ{}f Diagram 2

Piper Diagram Title
Write content directly here...

Ca 2 T, % 2 Na+KHCO3 »® & & c Ca % % % ‘é
Fig. 5: The possibilities of diagram export (Top — functions for diagram export in Ribbon Main Menu;
Bottom Left — diagram export in defined resolution; Bottom Right — export of actually visible part of the

diagram).




The use of the remaining functions in the main menu is clear. You can use the Help
command to display this manual. The About command displays basic information about the
program and the HydroOffice Online function loads the website of the HydroOffice project. The
End button in the bottom right corner allows you to exit the program.

3.2 Ribbon Toolbar

The functionality and layout of the ribbon toolbar is almost identical in all three programs.
The only difference is in the character of the diagrams. The individual function of each ribbon tab
seen in Figure 6 is described in the following sections; and when differences exist between the
programs you will be alerted to this fact. Overall, each program includes six ribbon tabs and these
features are logically divided according to their function.

The Home tab contains basic functions, such as setting the diagram type as either basic or
extended, data import from the CSV file, data editing, table sorting and grouping functions and also
functions for point drawing and deleting within the diagram.

Using the functions on the tab named Points enables you to define the visual settings of
points; such as their colour, size, type and transparency. The Visual tab contains functions for
editing the visual properties of your diagram. The Title tab includes tools for defining and setting a
diagram title and the Legend tab gives features which define your diagram legend. Functions and
commands from the Home ribbon tab are now described first:
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Fig. 6: Functions in individual ribbon toolbar tabs.

3.2.1 Home Tab

The Home ribbon tab contains the essential features for working with the program (Fig. 7).
Individual functions are divided into sub-groups named Diagram Type, Data Table and Points in
Diagram. Functions under Diagram Type set the type of diagram. Functions under the Data Table
allow you to work with data in a table and the last group lets you draw or delete selected points in
your diagrams.




=
Home Points Visual Title Legend

An

Basic

L @R AE | J e

Extended = Import Edit Delete Sort Group Draw  Clear

Fig. 7: Function groups in the Home ribbon tab. _

3.2.1.1 Diagram Type

The functions of the Diagram Type sub-group are only in the Piper 2.0 and Durov 1.0
programs. The Ternary 1.0 program does not have this extension. These features allow you to set
the type of the selected diagram, and examples of this setting in Piper 2.0 are shown in Figure 8.
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Fig. 8: Display types of the Piper diagram (Left — basic Piper diagram; Right — extended Piper diagram).

In this Piper diagram you can display the basic view of cationic, anionic and summary
segments or you can have an extended view where the next bottom segment is added into the
diagram. This segment is not frequently seen in international literature, but it is used successfully in
the Middle-European region. It displays, for example, the total mineralization or temperature of
water samples in regional geo-chemical assessments. Additional information is also seen in the
diagram, where you can adjust the axis of the extended segment. These features are described in
section “3.2.3 Visual Tab”. This extension can also be displayed in the Durov diagram, as depicted
in Figure 9.
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Fig. 9: Display types of the Durov diagram (Left — basic view; Middle — extended view; Right — double
extended view).




You can choose from any of three required modes of visualization in the Durov diagram.
You can set the basic mode with cationic, anionic and summary segments, and then extend this view
by one or two more segments. These segments are most often used to display the total
mineralization of water and water pH values.

3.2.1.2 Data Table

You can work with the data in the table section of the program with these functions. Using
the Import button, you can load the data from your prepared CSV file. This text file can be
prepared in any program such as MS Excel or Open Office, and its structure is shown in Figure 10.
This is a text file with the extension *.txt or *.csv, where each line is for one sample analysis.
Individual values for each sample in the row are separated by tabs. For example, you can prepare
this file structure in MS Excel using the Save As function, when you select the option called “Tab
Separated Text File”.

| Piper_Chemnia - Notepad EI@
File Edit Format View Help

Label Groug Ca Mg Na+K C1 504 HCO3 Min Mesiac Rok Mineralka .
MP-1 MP-1 22.4 7.3 11 2.584 46.9 70 160.44 12 11 0
MP-1 MP-1 16 L.84 B.c 4,25 24.7 48 117.29 32 12 0
MP-1 MP-1 11.2 3.4 14.6 2.84 &.07 35 73.11 [ 12 u}
Dedovec Dedovec 12.8 6.32 B.9 2.84 16.2 &3 110.06 12 11 0
Dedovec Dedovec 11.2 2.92 6.8 3.55 16.1 46 B&.57 3 12 u}
Dedovec Dedovec 16 4.86 B.5 2.13 18.6 &4 114.09 & 1z 0
Dedovec Dedovec 17.6 2.43 g.4 2.84 15.1 64 110.327 9 12 0
Frilaze PriLaze 133 4.86 3.1 18.4 18.1 332 509.46 12 11 u}
Prilaze PriLaze 122 4.86 ES 17 18.7 317 483.56 3 12 0
Prilaze PriLaze 129 4.86 3.6 19.1 i7.9 326 S00.46 & 12 u}
Pri aze PriLaze 131 2.92 3.3 20.2 18.3 329 504.72 9 1z 0
vtacnik vtacnik 16 10.7 9.2 21.3 20.4 28 105.6&6 3 12 u}
vtacnik vtacnik 123 6.32 14.8 5.67 61.8 336 547.59 & 1z u}
vtacnik vtagnik 116 11.2 14.8 6.74 62.6 354 EEE.34 9 1z 0
Adam Adam &02.87 166.08 78.41 4.34 1374.5 1037.34 3263.54 8 11 1
Bystia Bystia G595.68 1.42 77.83 4.34 1374.6 1122.16 3176.03 8 11 1
Bystia Bystia 6&07.86 163.07 71 E.B7 1351.7 1052.6 3252.1 3 12 1
Kupelny Kupelny 747.43 197.5 87.74 7.34 1590.4 1215.52 3845.93 3 1z 1
Lenkey Lenkey 6&05.24 161.22 79.56 L.79 1247.2 1082.49 3281.5 & 11 1
Lenkey Lenkey 603.15 1&0.98 72.58 3.67 1344.7 1077.61 3262.69 3 12 1
Stenik Stenik 81.2 12.32 14.05 7.96 L) 354.53 510.06 & 11 1
stenik Stenik 82.8%9 13.43 14.68 6.6 38.5 322.8 478.9 3 12 1

Fig. 10: Example of CSV input file structure.

The file in the first row contains labels for each column. Other lines already contain
individual records. One prepared CSV file can be imported into each of the three described
programs, but each program allows a different number of columns to be imported; as listed in the
table below.

Program Required Columns Optional Columns

Ternary 1.0 Ca, Mg, Na+K, (or 3 other equivalent columns)  Label, Group, A, B, C
Piper 2.0 Ca, Mg, Na+K, CI, SO4, HCO3 Label, Group, A, B, C, Extl
Durov 1.0 Ca, Mg, Na+K, CI, SO4, HCO3 Label, Group, A, B, C, Extl, Ext 2

Individual columns in the input data file can be divided into required and optional groups. (1)
The required groups are those needed for the basic rendering of points in diagrams (cations and
anions), where the total sums of cations (Ca, Mg, Na+K) and anions (Cl, SO4, HCO3) must be
100 %. If these conditions are not confirmed, the program automatically recalculates the values to a
percentage ratio to comply with this condition. In the Ternary 1.0 program, these values need not be
only cations, and any arbitrary values whose sum is 100 % can be used. The column headings in
Figure 10 are only a descriptive example; and you can enter any headings you wish, such as the
sand, clay and gravel contents in sediments. Individual labels in the Ternary diagram are editable.




(2) The next category is for optional parameters not imported into the data table from an
input file. Details under the Label column give the ID (Name) of the sample or locality. The column
Group contains text strings, which defines your groups of samples. This grouping depends on your
needs. For example, it can be used for grouping of samples from one locality, from one type of rock
or from one time period. Moreover, all the programs have additional columns A, B and C. These
columns can contain other numerical values (integers or decimals) which can be used for grouping
or sorting, or for defining the colour and size of the points. For example, imported values of the
altitude of collected water samples can be entered here, and points are coloured in the diagram to
display a two-colour linear gradient based on altitude. This function is explained in section 3.2.2
Points Tab. In both the Piper 2.0 and Durov 1.0 programs, parameters Ext1 and Ext2 can be loaded
into data tables from CSV files, and these can then be displayed in extended segments.

When you press the Open button on the ribbon toolbar and select the CSV file with required
structure, the individual dialog in Figure 11 appears. A parsed file is shown in this window.

[0 Add Dats = [Eon
Label Group Ca Mg Na+K Cl 504 HCO3Z Min Mesiac Rok Mineralka
MP-1  |MP-1 |224(73 |11 |284|469 (70  |16044|12 1 |o -
MP-1  |MP-1 |16 |5.84|85 |4.25|347 [48  [117.293 12 |o 1
MP-1  |MP-1  |112|24 |146 |284|607 (35 |7311 |6 12 |o 1
Dedovec |Dedovec |12.8(6.32|89  |284|162 [63  |110.06|12 1 |0 |
Dedovec | Dedovec [11.2|2.92|68 |3.55|161 [46  [8657 |3 12 |o
Dedovec |Dedovec |16 |4.86|85 |213|186 |64  |114.09|6 12 |o
Dedovec |Dedovec |17.6|243|84 284|151 |64  |11037|9 12 |o
Prilaze |Prilaze |133 |4.86|31 |184|181 (332 |50046|12 11 |0
Prilaze  [Prilaze 1123 148R13 17 1187 [317 A3 5A13 12 10 17}
e I O LI 4| g
Label |Label ~| Mg Mg ~|sos4 [so4 |8 -
Ext [ v] Na+K [Na+K -] HCo3 [Hcog -]c[ v]
|  AddNewDataSet ||  Close

Fig. 11: Setting data import from a CSV file into a table in the main window.

When you load data into a dialog, the program tries to set all individual columns from a file
into the correct columns of a table in the main window. This is handled by the combo boxes below
the table. These columns are set automatically where the columns in the file have the same name,
but if the file column header descriptions are different you must set them manually. After setting
them, just press the button Add New Data Set and the program automatically retrieves data
according to the settings into the main table. As stated above, you only need to set the required
columns- and the others are optional.

After loading, the predefined properties of points-loading are automatically set, and the main
table will look like Figure 12. The first column defines the points preview. These visual properties
can be then changed, and a detailed explanation of their function is contained in Chapter 3.2.2.

You can not edit the individual data in this table; so when you want to modify them, just
click on the Edit button. The data is then displayed in a separate window where you can edit them
manually (Fig. 13). If you change the percentages of cationic or anionic components, you must
again ensure that their sum totals 100 %. Otherwise they will not be rendered correctly in the
diagram. If you want\ to add a new record manually, click on the Add Row button and an empty
row is added for you to enter your values. If you want to delete a selected row, just press the Delete
button on your keyboard. All these adjustments automatically update the parent table in the main
window.




Group Label Mg MNa+K Cl S04 HCO3 Ext A B C
+ MP-1 MP-1 55.037 17936 27.027 2372 39168 58460 0O 0 0 0
+ MP-1 MP-1 52735 19249 28016 4.888 39908 55204 O 0 0 0
+ MP-1 MP-1 3833 11644 500 6468 13824 79708 0 0 ] 0
+ Dedovec Dedovec 45682 22555 31763 3462 19746 76792 0O 0 0 0
+ Dedovec Dedovec 53.537 13958 32505 5407 24524 70069 O 0 0 0
+ Dedovec Dedovec 54496 16553 28951 2514 21952 75534 0 0 0 0
+ Dedovec Dedovec 61907 8547 29546 3466 18428 78106 0O 0 0 0
+ Pri Laze Pri laze 04353 3448 2199 4993 4012 90095 0 0 ] 0
+ Pri Laze Pri laze 03993 3714 2293 4820 5.302 89878 0 0 0 0
+ Pri Laze Pri laze 93.845 3536 2619 5262 40931 89807 O 0 0 0
+ Pri Laze Pri laze 95467 2128 2405 5497  4.980 89523 0 0 0 0
+ Vigénik Vtgenik 44,568 29805 25627 30560 29268 40172 0O 0 0 0
+ Vtgénik  Vtggnik 85346 4.385 10.269 1405 15317 B3.278 0 0 0 0
+ Vigénik Vtgenik 81680 T7.887 10423 1.592 14787 83621 0O 0 0 0
+ Adam Adam 71147 19600 9253 0180 56887 42933 0 0 0 0
+ Bystrica Bystrica 88.258 0.210 11532 0174 54959 44867 0 0 0 0
+ Bystrica Bystrica 72188 19369 8433 0244 56083 43673 0 0 0 0
+ Kupelny Kupelny 72379 19125 8496 0261 56.532 43207 0O 0 0 0
+ Lenkey Lenkey 71540 19056 9404 0238 55315 44447 0 0 0 0
+ Lenkey Lenkey 72086 19240 8674 0151 55429 44420 0 0 0 0
+ gtefgnik  Stefgnik 74790 12269 12941 1983 9714 88302 0 0 0 0
+ gtefgnik  Stef@nik 74676 12099 13225 1794 10465 87741 0 0 0 0
Fig. 12: Example of values imported into the program.
[ Edit Data [E=8 ol =
Group Label Ca Mg Ma+K CI S04 HCO3 Bt A B &
MP-1 MP-1 55037 |17936 |27.027 |2372 39168 |s8460 |0 0 0 0 .
MP-1 MP-1 52735 |19.249 (28016 [4888 [39908 55204 [0 0 0 0
MP-1 MP-1 38356 |11.644 (500 [6468 [13.824 [79.708 [0 0 0 0
Dedovec | Dedovec 45682 |22555 [31763 [3462 [19.746 [76792 |0 0 0 0
Dedovec | Dedovec 53537 [13.958 32505 [5407 [24524 [70060 [0 0 0 0 g
Dedowvec Dedovec 54496 16553 |28.951 (2514 21952 |75534 |0 0 0 0
61907 8547 29546 3466 18428 78106 0
Prilaze  |Prilaze 04353 [3448 |[2190 [4993 [4012 [90095 |0 0 0 0 ]
Prilaze  |Prilaze 93903 [3714 [2203 [a820 [s5302 [B9s7E |o 0 0 0
Prilaze  |Prilaze 93845 [3536 [2619 [5262 [4931 [saso7 |0 0 0 0
Prilaze  |Prilaze 95467 2128 |[2405 [s5497 [4980 [s9523 |o 0 0 0
Vig@nik |Vig@nik 44568 [29.805 [25.627 [30560 [20.268 [40.172 |0 0 0 0
Vig@nik |Vig@nik 85346 |4385 [10.269 [1405 [15317 [e3278 [0 0 0 0
Vi@ @nik | Vi @nik 81600 |7.887 [10473 [1502 14787 83621 [0 0 0 0 -
Close

Fig. 13: Editing the values of main window in an external dialog.

The next button in the ribbon toolbar is used to delete records from a table. You select them
in the table by clicking the CRTL or SHIFT key, and then click on the Delete button in the ribbon
toolbar thus deleting the records.

The next two buttons set sorting and grouping of records in your table. When you press
these buttons, dialogs appear where you can set these properties (Fig. 14), and then you can work
more effectively with your data, especially if your records are initially arranged chaotically or if you
want to see them in different visual settings. These sorting and grouping features are not very
efficient for tables with extremely large amounts of data because they significantly delay updates.




[ Table Grouping Definition @

[] Table Sorting Definition @ Here you can define table sorting properties
Here you can define table sorting properties
Group By #1 [Gmup ']
Sort By £1 [Group A ] [Ascending -7 ]
Sort By #2 (Label * | [Descending  ~ | [ Group By #2 |Group
[ sort By #3 Ascending [ Group By #3 | Group
[ Apply ] [ Cancel l [ Apply l [ Cancel ]

Fig. 14: Dialogs to set the sorting (Left) and grouping (Right) of records in the main table.

Data can be sorted in one-to-three columns in the main table. If you want to enable sorting,
click on the check box for activation, as in Figure 14, set the sorting columns you want and then set
the sorting direction in either ascending or descending order.

If you want to group the data in your table according to values in a selected column you can
do it using the second dialog. As in the previous case, this data can be grouped according to one to
three columns. For example, you can group the data just in the column named Group. The
difference between the representation of data with and without grouping is shown in Figure 15.
With grouping, you can expand or contract individual groups in the table and work faster and more
efficiently with your imported data.

Group Label Ca Mg MNa+K cl S04 HCO3 Ext A B C
MP-1 MP-1 55037 178936 27.027 2372 39168 5B460 18044 O 4] 0
MP-1 MP-1 52736 19249 28016 4888 39908 55204 11729 O 0 0
MP-1 MP-1 [¥] 28356 11644 500 BAGE 13824 T9708 TF3il O 0 0
Dedovec Dedon| Group Label Ca Mg MNa+K a 504 HCO3 Ext A B C
Dedovec Dedoy -~ Group
Dedovec Deday MP-1 MP-1 55037 17936 27027 2372 30168 58460 16044 O 0 0
Dedovec Dedanl MP-1 MP-1 52736 19249 28016 4.588 39908 55204 11729 O 1} 0
. . MP-1 MP-1 38356 1lie44 500 6468 13.824 79708 7311 1} 1} 0
® Pri Laze Pri laz|
[ Prilaze  Prilaz|\/ Group
o Pri Laze Pri laz| Dedovec Dedovec 45682 22535 31763 3462 19746 76792 11008 O 0 0
® Pri Laze Pri laz| Dedovec Dedovec 53537 13938 32505 5407 24524 70069 8857 O 0 0
o Vtggnik Vg Dedovec Dedovec 54496 16553 28951 2514 21952 75534 11409 © 0 0
& Vtggnik Vo Dedovec Dedovec 61906 8547 29546 3466 18428 78106 11037 O 0 0
~ ) Group
o Pri Laze Pri laze Q4353 3448 2199 4993 4912 90.095 50945 O 0 0
e Pri Laze Pri laze 93904 3714 2293 4820 5302 89.878 48356 O 0 0
® Pri Laze Pri laze 93845 3536 2619 5262 4931  89.807 50048 O 0 0
® Pri Laze Pri laze 45467 2128 2405 5497 4980 89524 50472 O 0 0
» ) Group
& Vitgénik  Viggnik 44568 29805 25627 30560 29268 40172 1056 1} 1} 0
-] Vigénik  Viggnik 85346 4.385 10.269 1403 15317 83278 54759 O 1} 0

Fig. 15: An example of a table with and without using the grouping features.

3.2.1.2 Points in Diagram

The last two buttons in the ribbon table draw and erase points from the diagram. When you
click the first button (Draw), the selected points are rendered, and when you click the second button
(Clear), all points will be deleted. This character has been designed in this way to render the same
points several times in one diagram. Therefore you click on the Draw button multiple times and the
same points are rendered that number of times, and not deleted. This allows specific treatment of
your data as shown in Figure 16.
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Fig. 16: Example of multiple rendering of identical points with different settings.

The points in this picture are drawn by point types not set in the program choices. Points
with different background and border colours are not internally programmed. You set them yourself
by filling a blue circle with 50% transparency and draw them. Then change these to empty circles
with a red opaque edge and draw them again on those current points. You can therefore prepare any
types of points you want that are not directly provided in the selection of point display types. If you
want to delete points from the chart, just click on the Clear button.

3.2.2 Points Tab

Point’s visual characteristics can be modified and adjusted using the Points functions on the
ribbon tab (Fig. 16). Just select records you intend to adjust in the table and click on the selected
function in the ribbon toolbar.

Home
BT REV

Size Type Image Set Set  Visibility
= = Label Group =

Points Visual Title Legend
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Fig. 16: Functions in the Points tab of the ribbon toolbar.

The first button sets the colour of your selected points (Fig. 17). Clicking this button gives
you fast choice of available colours, and if you want something different, just click All Colors on
the main menu. A dialog appears where you can set any colour and its transparency. If you want to
set only the transparency of the points, click on the last menu item and set your transparency values
in the input box as a percentage (100 % = full transparency).
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Fig. 17: Options for setting the point colour and transparency (Leﬁ - auick options; Middle — colour dialog;
Right — an example of set transparency points).




Yo The size of selected points is adjusted with the Size button, and the

=s] following button allows you to set the type of point you want (Fig. 18).
Type The program gives a choice of 28 types of point representation.

T If you want to see an image instead of a predefined point type in
Point Type Selection the diagram, you can do this using a different button (Fig. 19). After
+ X +0N clicking the function Image — Set... you select an image on the disk and
SN AY this file is then displayed in the diagram as the point with the defined size
YOoeHBEK and transparency. If you want to return to the predefined view of your
~B=-B 0 § < point, jus:t del_ete the image by pressing the Image — Clear command
do®¢d Titles in the label column can be collectively changed with the Set

Label function, and Set Group has a similar function. Using Visibility

e determines whether the records in your table will be visible in the diagram,
Fig. 18: Options for and this is adjustable using the check boxes in the fourth column of the
setting the point type. main table (as in the second function line in Figure 6).

The last two buttons seen on
the second line of the main table in
Figure 6 are used to adjust the size
and colour of your selected points in
the selected column. The colour
gradient can be set using the dialog
in Figure 20. After selecting this, the
gradient definition for the colour
must be defined in the top combo
box. Here you can insert your
component from columns A, B and

I’“E:EIE C. After selecting this column your
minimum and maximum values are

Set.. . £\ /% automatically entered in the next

Clear ® \@ two text boxes. These values are

Fig. 19: Setting images as point items in the diagram (Left — used to define the range of colours,
functions on the ribbon toolbar; Right — example of images used either automatically loaded or you
as points in your diagram. can adjust your range manually.

Figure 20 shows the colour gradient definition content for the HCO3; component, with minimum
value of 15 % and maximum 98 %. This range is extended to values between 0 and 100 %. The
following two combo boxes define the initial and final colour of the gradient. The last three text
boxes are used for editing the legend item, defining the gradient title and for initial and final values.
Here we added the required unit of percentage (%). When you click the Apply button, all selected
colours are repainted and the legend item is added to the diagram. In this figure, this setting was
used for all the points in the table. Before using this feature, you must first create a diagram with
several parallel gradients for the points where you want to apply a function. An example of this is
where one gradient is used for the analysis of surface water and the other for groundwater. You can
import discharges for surface water and groundwater into auxiliary column A and sampling depths
below the surface into column B. These components can then be displayed as colour gradients in
the diagram. Figure 20 shows a similar example where colour changes depend on the percentage
content of the HCO3; component.




1 Paint Coler Gradient Definition 3w

Gradient Column | HCO3 -

Start Value 0

End Value 100

Start Color | M cEe F| HCO3 Content
End Color | I Crimson F| 0%

Legend Header  HCO3 Content]
Start Text 0%
End Text 100 % 100 %

[ Apply ] [ Closs l G B & B B Ne+HOE & ¢ & 2 & a

Fig. 20: Left — dialog for setting the colour gradient of points; Right — an example of setting the colour
gradient according to the percentage content of the HCO; component.

You can define the size of the points in your diagram in a similar manner. An example is
shown in Figure 21. The only difference here is that you set the point size gradient instead of the
colour gradient. The figure shows an example where we have interpolated point size based on the
content of the HCO3; component. The point size is often used, for example, to display the total
mineralization of water. As in the previous case, this setting applies only to items that have been
selected in the table before you launch the dialogue, and the program then adds a new item into the
legend. The items in the legend can be edited and this editing is explained in chapter 3.2.5. In
addition, these two point size and colour gradient settings can also be combined, so that you can
view much more information in this program’s diagram than you can use any other tool.

|:| Paint Size Gradient Definition (23w
Gradient Column | HCO3 -]
Start Value 0
End Value 100
Start Size | 5%l HCO3 Content
End Size | 155 . 0%
Legend Header ~ HCO3 Content
Start Text 0% ¢
End Text 100 % @ 100%
[ Apply ] [ Close ]

Ca % % > 2 Na+KHCO3 & 3 a

Fig. 21: Left — dialog for setting the point size gradient; Right — 5n e;ample of setting the sizé:graaient of
points depending on the content of the HCO; component.

3.2.3 Visual Tab

Features for setting the visual properties of the diagram can be found on the following
ribbon tab called Visual (Fig. 22). The most significant differences between the 3 programs are
found under this tab, but their functionality has a similar character.
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Fig. 22: Basic display of the Visual ribbon tab.

Using this tab, you can set diagram parameters such as background colour, line thickness,
fonts, labels or object visibility. The object that you want to edit must be set in all applications
before adjustments of these properties can be made. This is set in the first combo box (Fig. 23).
After selecting the object you want to modify, the visibility and position of some buttons on the
ribbon tab change according to what you want to set, as shown in Figure 23. The upper part shows
the example of functions for setting the individual diagram segments and the lower part shows the
functions for setting the properties of the diagram area for your objects.

=
B~ Home Points Visual Title Legend

Is Border Visible — Mg %% '@
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Fig. 23: The Visual ribbon tab after selecting different sets of objects.

The choices of objects in individual programs that can be visually edited are displayed in
Figure 24. This especially applies to objects in the Ternary 1.0 program. If you select the first item
(All Objects) you can simultaneously edit the properties of all objects. If you select All Diagram
Segments, you can adjust the properties of all segments for points rendering. Visualization, for
example, can select border colour and thickness for the entire visualization. The layout of each
object is shown in Figure 25. The first figure shows the entire visualized object. The second shows
coloured objects in the diagram, title and legend areas, while the last shows the individual diagram
segments. These are set visually either simultaneously or individually by using the following combo
box items. After selecting the item you want to set, the next part of ribbon tab displays the
parameters that can be set.

The check box under the objects combo box can be activated to show or hide your selected
objects, thereby changing the visibility. Another check box with the label “Is Border Visible” can
show or hide the border of selected object, and its colour can be changed with the Border Color
button. The Object Margin button sets the object’s margin, and the following button changes the
border thickness.
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Fig. 24: The selection of visual objects in individual programs (Left — Piper 2.0; Middle — Durov 1.0; Right

—Ternary 1.0).
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Fig. 25: The layout of visualization of objects (Left — normal entire object visualization; Middle — diagram

area = red, legend area = green; title area = blue; Right - boundaries of segments in diagram area).
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Functions to set the background
colour of the selected object can be found
under the Background button (Fig. 26).

¥ Theme Calars

E EEEEEE After starting the program, each object has
e normal set background transparency and if

EEE you want to set the background for the entire

- visualization you can use the Visualization
EEEEEEEEEE d VU
S..d:igl...... command in the combo box in Figure 24;
EES EEEEEE and this property is further illustrated in the
® | Al Colors.. title, legend and diagram area. You can then

set the background colour of the objects

Fig. 26: Options for setting objects’ background colour. ~ contained in the Visualization object. The

background can be set as Solid Background

Color, Linear Gradient or Radial Gradient as in Figure 26. If you use a Solid Background Color,
you can choose from the fast selection or you can activate the Color Dialog.

If you choose a linear or radial type of gradient setting, the dialogue in Figure 27 appears.
For both types of gradient you set two colours to create your gradient. If you use the Linear
Gradient, in the combo box you can set the gradient direction as Top-Bottom, Left Diagonal or
Vertical Center. You click the Apply button and your defined gradient is applied to the selected




object(-s). Similar settings are also used for the radial gradient, but here you set the coordinates for
the gradient origin and not for the gradient direction. This is complemented by clicking on the
preview area. Finally the defined gradient is presented by pressing the Apply button.
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Fig. 27: Dialogs to set background gradients (Left — linear gradient; Right — radial gradient).
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Examples of gradient application in Figure 27 are further visualized in Figure 28. The
defined gradients were applied simultaneously to all segments of the diagram. The left picture
shows, a linear gradient used in the vertical direction and the right shows a radial gradient where the
coordinate of the gradient origin was moved to the lower right corner. Similarly, one set of
background colours can be used for the entire diagram or you can set different background colours
for each individual diagram segment.

uunnv?‘ :
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Ca w2, Na+KHCO3 & [ 3 NB+KHC03 & ]

Fig. 28 Examples of background colour gradlents in diagram segments (Left — linear gradient; Right —
radial gradient).

When you select one of the segments in the combo box, more setting options are displayed
in the ribbon tab. Examples of these are in Figure 29.

The numeric axis labels of segments are found under the Axis Text ribbon button. Here, you
can set their visibility, font, colour, or their steps of display, while the settings of the main axes
labels come under the Labels button. As in the previous case, you can set visibility, colour or font.
The Ternary 1.0 program allows you the further option of setting the text for the labels (Fig. 30).

In addition, you can use the next two buttons to separately set the parameters for Major and
Minor Grid Lines in individual segments. Here, you can set visibility, colour, thickness, style and
the steps of display.
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Fig. 29: Specialized setup options of diagram segments (Left — setting numeric axes labels; Middle — setting

axis labels; Right — setting major grid lines).
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Fig. 30: Options for setting the axis text captions in the Ternary 1.0 program.

Extended segments can also be set in the Piper 2.0 and Durov 1.0 programs. While standard
features such as colour and line thickness can be set by the previous commands, value ranges must
be set individually, depending on what values you want to see. This means that if rendered values
are outside the range, they are not shown in these segments. This applies, for example, to the
different value ranges used in water pH or total dissolved solids in water; and the help dialog

appears when you click on the last button called Settings (Fig. 31).

segment in diagram.

Step Mode 10

] Extended Segment Definition

Define all neccessary parameters of extended

Y Max 10000 -
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Description TOS {ma/T)

[ Apply
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Fig. 31: Properties of extended segments (Left — dialogue with the settings; Right — example of extended

segment with logarithmic display).

Using this dialog you set the minimum and maximum range of values. The actual values can
be displayed on a linear or exponential axis. Then you set the step for minor grid lines in the last
combo box. If you set a Zero value here, these lines will be not shown. You can set also values of 2,




5 or 10 which define the number of extra lines between the major grid lines. The value set in the
displayed example is 10.

When you select editing of the Diagram Object in the main combo box of the ribbon tab,
two new buttons appear in the toolbar (Fig. 32). You can set the size of the diagram object using the
Size button, in all programs. While the minimum size value is 500, the maximum size is unlimited
so that you can create visualization with extremely high resolution. The Piper 2.0 program also
allows you to set the margin of diagram segments. An example with different values is shown in
Figure 32.
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Fig. 32: Left — commands fof setting diagram size and segmeht margins; Rig";ht'— examples of different
values for the diagram segment margins.

3.2.4 Title Tab

The following ribbon tab contains functions for working with the diagram Title (Fig. 33).
The title has a specific position and works differently. The functions of the tab can be divided into
two groups. The first group of functions adjusts the position, alignment and size of the title object.
The second group includes basic editing functions, such as options for text Copy, Selection or
Undo/Redo commands. Other visual features such as background colour and border thickness were
set by commands in the previous ribbon tab seen in Figure 23; (and explanation for their use is also
available there).
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Fig. 33: Commands from the Title ribbon tab.

Actual editing of text is performed directly in the diagram by clicking in the title area (Fig.
34). When the text area is activated, you can directly edit the text. If you want to format a selected
portion of the text, just select it and the program automatically displays the format bar where you
can set the font, the size and the text and background colours.

Piper Diagram Title
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Fig. 34: Direct editing and formatting of the diagram’s title text content.




An example of a prepared title is shown in Figure 35. Here, the resultant title can be freely
edited and formatted to your desired state.

Piper Diagram of Groundwater in Nitra basin

Description: These analysis were sampled in Autumn 2012

= 2010 HydroOffice

Lorem ipsum dolor sif amet consectetur o elit. sed do eivsmod fempor incididunt uf iohore et dofors magna
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iotur. Excepteur sinf occaecat
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guos dolores ef quas molestias excepturi sint ocogecoli cupiditote non provident. similigue sunt in culpa qui officio
deserunt moliitia animi, id est foborum et dolorum fuga. Et harum guidern rerum focilfs est et expedito distinctio. Nam
iibero tempore, cum soluta nobis est eligend! optio cumgue nihil impedit guo minus id quod maxime placeaot facere
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Fig. 35: Example of a prepared diagram title.

To set the other properties, you use the first three commands in Figure 36. The first adjusts
the position of the title in relation to the diagram. You can then move the title to the top or bottom
of the diagram, to the left side or the right, or you can insert it inside the diagram.

P'DsivtiDr‘l Alignvment ¢
Top . Horizontal » Sife
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Inside Diagram Stretch Heigth » |
Left Center
Rigth Bottom

Fig. 36: Functions for setting the position, alignment and size of the title object.
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For title positioning, if you put the title inside the diagram, it will not be editable. In addition,
if the diagram area background is not set to transparent, the title will not be visible, because it lies
physically behind the diagram. If you insert the title in the diagram area, it will be stretched to its
maximum width and height, but this can then be adjusted using the buttons that follow. An example
of different size and position settings of the title object is shown in Figure 37.

Piper Diagram of Groundwater in Nitra basin

Description: These arniyeis weve seompied in Autuenrs 2012

Piper Diagram of Groundwater in
Nitra basin

= 2010 HydesOMtics

Na+HHCDI

Piper Diagram of Groundwater in Nitra basin

Description: These anaiysis were sampled in Autumn 3012

= 2000 HydrsOtTics

Fig. 37: Examples of the title position setting in the visualization (Left — above the diagram; Middle — under
the diagram; Right — inside the diagram with changed parameters of the alignment and size).




Alignment and size features are also contained in Figure 36. You can set the horizontal and
vertical alignment of the title. It can be aligned in both directions in the middle of the field,
stretched through the entire possible area or it can be aligned to a selected border. For example, in
Figure 37 (Right) the title is aligned to the upper left corner of the diagram. The last button sets the
height and width of the title object. These parameters can be set to your exact value, or the setting
can be left to Auto. If you set the width to Auto, the title expands to fill the entire possible width.
With these settings, you can put the title anywhere in the visualization and adjust its size and
alignment.

3.2.5 Legend Tab

The last ribbon tab contains functions for working with the diagram legend (Fig. 38).

=
Home Points Visual Title Legend
I = =7 Add Color Gradient
I —

B Add Size Gradient
Position Alignment Size  Onetation Clear
- - - - All I%:IAdd Items

Fig. 38: Functibns for working with the diagram legend.

The first part of the function of this ribbon tab is similar to the

Oﬁ:t;;ﬂn previous one where these commands set the legend position, alignment and
- size. Moreover, this also includes a function to set the orientation of legend
Vertical items (Fig. 39). _ _ _ _

; This button sets the orientation of each item in the legend. An
Horizontal

example is shown in Figure 40 where firstly vertical orientation was used for

Fig. 39: Orientation  jtem arrangement, and then horizontal orientation was used.
of legend items.
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Fig. 40: Example of setting the legend items’ orientation (Left — vertical orientation; Right — horizontal
orientation).

Additional buttons are used to manually edit the legend items (Fig. 41). Using the Clear All
button you can delete all the legend items, while, in contrast, the other buttons adds them or adds to
their features.




ﬁ 58 Add Color Gradient Clicking on these buttons gives dialogs where you can
e Add Size Gradient define new legend items (Figs. 42 and 43). Dialogs for adding
Clear colour and size gradients work similarly to the dialogs for

Add It o o . :
ar e ; .Ems_ definition of point sizes and colour gradients. The difference here

is that these dialogs are not linked to the main table, and therefore
you can add new items into the legend without affecting the visual
settings of the points in the table. After defining all required
parameters and pressing the Add button, the prepared legend item will be added to the end of the
currently existing items.

A new dialog adds individual point items to the legend (Fig. 43). In the first four controls,
you set the size, type, colour and label of your item and add it to the list using the Add Item button.
In this way, you can add all required items manually. Another way is to use the From Table button
which copies all points from the main table to the list. Then you can delete unnecessary items and
change the text description. Finally, if you want to define a title for this legend item, you use the last
text box and press the Add button to add the item into the legend. An example is shown in Figure
44,

Fig. 41: Functions for work
with legend items.
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Fig. 42: Dialogues for adding legend items that Items Header | Geology Typeq
describe the point colour and size gradients.
| Add || cancel

Fig. 43: Dialog for setting the point items in a
legend.

If you want to display these items horizontally, this parameter must be previously set using
the Orientation button in the ribbon tab. Fonts and font size and colour can not be set directly.
However, using properties from the cationic segment enables their definition. This means that if you
want to modify these properties indirectly, set these values for the cationic segment before you
create the legend items. Then you can change the properties of the cationic segment back to the
originals.




An example of point items generated for the legend is shown in Figure 44. Their definition
and settings depend only on your requirements.

Geology Types

limestones & Volcanic @ Quaternary

Fig. 44: Example of generated legend items.

Conclusion

The foregoing text describes the ways of creating diagrams with three new tools from the
HydroOffice software package. The Ternary 1.0 program is distributed free of charge and without
any limitations, and you can also freely use the demo versions of the Piper 2.0 and Durov 1.0
programs plotting a maximum of five points. However, if you want to plot an unlimited number of
points you must buy a licence for the selected program. These licences can be purchased through a
reseller in your country or through http://hydrooffice.org page under your user account.

From the programs functional description, it is obvious that these tools bring many new
features and improvements compared to other programs. If you find a bug in the program, this will
be corrected and you will be able to install a repaired tool. If you have any comments please feel
free to contact me. | will be grateful for any response. Finally, in the following APPENDIX you can
find examples of diagrams which can be created by the described software tools.
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Appendix 1: Examples of diagram segment backgrounds




Appendix 2: Examples of diagram segment grid lines and labels




Appendix 3: Example of a Ternary diagram

Cations Concentration

*  prepared in Ternary tool of HydroOffice 201.2 software
* groundwater samples from 2011

Lorem ipswm dolar sit amet, consectetur odipisicing elit sed do eiuzmod tempor incididunt ut lobare et
dodore magna aligua. Ut enim od minim venigm, quis nostrud exerctation ullomcoo loboris nisi ot oliguip ex
g coynmodo consequat. Dwis oute irwre dolor in reprehenderis in voluptote velll esse cillum dofore eu fugiar
nulfla parigtur. Excepteur zint ocooecot cupidatat non proident. suat in cuilpo qui officio deserunt molfit anim
id et labarum,
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Appendix 4: Example of the basic Durov diagram
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Appendix 5: Example of an extended Piper diagram
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