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1 Introduction

This is the user manual for the TS Editor tool in version 3.0. The program name was created
from the words “Time Series Editor”, which implies its focus and specialization. The first two
versions were developed by the author for personal use especially in areas where computing
capabilities of other applications, such as MS Excel and other spreadsheets or statistical packages,
were insufficient. These versions were used for more narrowly focused operations (Fig. 1).
Gradually, development of HydroOffice package enabled data preparation in the form of time series
for each of its applications and provided result processing and visualization.

Therefore, it was decided to finalize this application to the stage where it is offered as a
separate installable tool. In the progress, this tool has been re-programmed with its architecture,
functionality and scope completely redesigned. All information and instructions contained in the
previous programs are incorporated in this new development, thus making this the most
sophisticated and useful tool in the HydroOffice software package. This program reads data from
files much faster and the calculation speed and visualization features are significantly superior to
other systems. This was achieved through the use of new technology and programming techniques.
However, since this program has not been optimized to run on Windows XP, for best results it must
be run on the newer operating system of MS Vista/7/8.
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Fig. 1: TS Editor in versions 1.0 and 3.0.
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The following text describes the functionality of this program, the user interface and
possibilities and limitations for its use. If you work in the field of hydrology, hydrogeology,
meteorology or climatology, this program is designed for you. It saves time spent in processing data
such as measured values of river discharges, springs’ yields, observed groundwater level changes,
air temperatures, precipitation and wind speed/directions. This TS Editor 3.0 latest version offers
over 2,000 functions which can be combined in different ways. You have vast possibilities
immediately you understand the principles of working with this program. All functions are run
using the buttons in the menu, from the functional tree to specialized applications, and this program
includes a very simple scripting interface. This not only makes your work much quicker and easier




but it also especially focuses on features lacking in other programs. Please check out the following
options and functionality.

| am sure that this program will simplify your work, and if you have problems using it,
please feel free to contact me in the forum section on the web (http://hydrooffice.org), or please
email me. I will be extremely grateful for your comments, questions and future references.
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2 Starting the program

Program TS Editor 3.0 is not distributed as separate software, but as a part of HydroOffice
2012 software (Fig. 2).

e
p 9 &< HydroOffice 2012
p O y ==
\L - Tocls On-Line
J,—\ Egg o—=
P X¥ O G ==
Run  Uninstall Install All Tools Free Commercial Aslcons Astems
Tocls Tools
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4.0 21 ‘ T

This application is licensed to milos.gregor
Fig. 2: Main window of HydroOffice 2012 software with the TS Editor 3.0 tool.

It is therefore installable and executable as other tools of the HydroOffice package and if
you have purchased a license for its use, its installation option appears in the list of installable tools.
The overall process of purchasing, licensing, installation and startup of the program is described in
the separate user manual for using the HydroOffice 2012 software. Therefore, at this point the
process is not described in deeper detail. If, you have not purchased a licence for TS Editor 3.0, you
can always buy it at http://hydrooffice.org , or at your dealer.

TIP: If you wish to try the program before buying it, you can install the “Demo”
Version. This version includes all the functionality of the program. Its only limitation is that for
test purposes you can only use time series which are automatically loaded into the program.
Your processed results can be exported from the program without any restrictions.
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3 User Interface of TS Editor

The program user interface was developed using the latest technology and practices, and it
consists of three main parts — The Ribbon, and the Panels and Documents Area (Fig. 3).
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Fig. 3: Main window of TS Editor 3.0.

The basis of the program window is Ribbon (Fig. 3). This software element is relatively
new, but when users adopt it, this layout allows relatively quick and efficient work with the program.
Ribbon is located at top of the window. Almost all program functions are hidden under individual
Tabs. The core functionality for working with TS Editor is grouped on the Home tab and all other
functions are divided into separate logical categories on the remaining tabs. In addition, it is also
possible to control the functions from the functional tree in the panel named Functions. This
operation of this feature is further explained in chapter 3.3.2.

The second part of the program consists of separate panels on the left side of the window
(Fig. 3). These panels can be relocated by the user in a window, separate to the main window, with
“hide” and “close”. The only panel which cannot be closed is the Documents panel which is a
permanent part of the program. After starting the program, there are two panels docked in the right
window pane (the Documents and Functions panels), and two more are docked at the bottom edge
of the window (Processes and Output Log). These two latter panels have an AutoHide parameter
set to “TRUE”, which means that if they aren't active, or the user does not focus on them with the
mouse, they are automatically hidden. A functionality description of these panels is described in
chapters 3.3.1 — 3.3.4.

The last and largest part of the program window is designed to display separate documents.
When the user loads input files or processes, the required calculation, results are shown in this
section. Similar to the panels, all individual documents can be shown, docked in the main window,
switched between each other, re-located from the main window into separate windows and closed.
These functions are all described in detail in the following sections of the manual.




3.1 Ribbon Main Menu

The basis of the TS Editor 3.0 user interface is ribbon. It has a privileged status-control
called the Ribbon Main Menu button (Fig. 4a). Clicking this shows all basic functions of the
program (Fig. 4b). The first option is to show the user manual in PDF format. The second item
displays basic information about the program and licence. The HydroOffice Online command
shows the project website. This feature is similar to the one in the basic HydroOffice 2012 program.
When you click on the last item named Settings, the option for user interface settings is displayed.
The current version allows you to set only two parameters of user interface — visibility of the ribbon
toolbar and setting for functions dialogs
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Fig.4: Ribbon Main Menu in TS Editor 3.0 (A — Ribbon Main Menu button; B — Functions of the Ribbon
Main Menu).
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window, the toolbar is automatically hidden. This option is appropriate for use if you have small
screen resolution, or if you want to see multiple documents in parallel.

When you click on the second item, Settings > Runtime Functions Window, the window




shown in Figure 6 appears. With this function you can set the parameter AutoClose for functions
dialog. Default value is “TRUE”. This setting is used for a specific purpose. If you click any
function under AutoClose, a separate dialog is shown for setting parameters called “function”. After
setting these parameters and further processing of “function”, these windows can be automatically
closed or they can be preserved for changing parameters of the function and re-launching. If this
AutoClose parameter is set to “true”, the windows automatically close after the first execution of
the function. However if you want the window to remain open, you set this parameter to “FALSE”,
so that the window will not close and you can execute the selected function again. The function of
this AutoClose parameter will become clearer after reading this manual, If you have any difficulty
in understanding its function you can run some functions under both states (AutoClose = TRUE /
FALSE) and the difference will be apparent.

3.2 Ribbon Toolbar

As mentioned earlier, all the functions for time series processing are in the ribbon toolbar in
the main program window. All ribbon tabs are highlighted in Figure 7. Overall, functions are
divided into seven tabs. The first Tab — Home - displays functions for individual application Panels,
importing / exporting data and manual definition of time series plus features for working with
individual documents.

Using functions on the Properties tab allows the user to acquire the basic technical and
structural information about the selected time series (meta-data), such as the total number of records,
the number of records satisfying a special condition, determining the time range of the series, the
gaps in time series, information on the uniformity and continuality of the document and information
about increasing, decreasing and constant segments of your values.

Functions of the Edit tab are used to edit the actual time series. With these features it is

possible to filter the data using multiple methods and approaches, in bulk edit values or to delete
them. Additional features allow you to fill gaps in time, transform the time series, move the values
in time and to convert units or to combine two series into a single series.
The tab Functions contains specialized functions, including the calculations of single or double
mass curves, linear interpolation of time series, creation of a single table from multiple time series,
document unification on the basis of the one selected or visualization of time series in the profile
(examples of this are; the relationships between ‘water temperature and the depth of a well’” or
between “precipitation and altitude”’).

Functions on the Statistic tab are prepared for variable statistical processing of values in
time series. Examples include — ‘monthly averages, annual maximums, long-term minimums and
seasonal statistical characteristics’. In addition, this tab includes functions for automatic production
of various statistical reports to be used in final reports and articles.

The penultimate tab — Visualization - contains functions for visualizing the time series. The
program allows you to create highly variable time series visualizations, to form simple line charts in
predefined range charts or rainfall-runoff graphs.

The last tab is - Cooperation - which contains tools for working with external programs and
files. The current version of TS Editor includes features for co-working with the hydraulic model
‘Feflow’. The program allows you to import data from Feflow or to export data from the application
into formats supported by Feflow software. The last feature is a function to import /export data from
/in the CSV format (comma separated values).

TIP To quickly switch between individual ribbon tabs, focus the mouse on ribbon and
rotate the wheel on the mouse. This is a little- known trick to quickly switch ribbon tabs. :-)
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Fig. 7: Ribbon toolbar with all the functions.

The Ribbon toolbar is not as static as it appears. The character and structure is
fundamentally changed when you double-click on the graph in your document (Fig. 8). After
double-clicking, the basic functions of the program are hidden, but the functions for visual setting
of your selected graph appear.

Individual tabs of the ribbon toolbar are shown in Figure 9. The Main tab contains the basic
settings of the chart together with the functions for graph export to an image file, or the option of
direct printing. The second tab called Background includes options for setting the chart
background. Using functions in the next tab allows you to setup chart area properties, and the
functions for setting axis properties are listed on the following tab. The Legend tab allows you to
set properties in the chart legend. The next tab contains a collection of settings for individual graph
series, and using functions on the last tab lets you define, align, adjust and set your graph titles.

A complete description of all the features and how to set up the chart will be explained in a
separate chapter (3.5.2). If you want to hide tabs for chart visual setting and show the basic
functions of the application, just activate a different part of the window by clicking on any panel, or
click on the first button displayed on each tab - called “Close”.
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Fig. 8: Ribbon toolbar structure after double-clicking on the chart in the displayed document.
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3.3 Panels

The panels form a very important part of the program because most work in the program is
performed through them. After starting the program, two of these are docked on the left side of
window and two are docked on the bottom edge of the window and are automatically minimized.
This chapter now explains their functionality and importance. As the first the Documents Panel is
presented first. In this panel, the user has access to all documents that were imported into the
program or generated by the selected function. This is followed by the Functions Panel where all
application functions are displayed in a tree structure. Finally, the assistance Panels named
Processes and Output Log are introduced.

3.3.1 Documents Panel

The Panel titled Documents (Fig. 10 a) is one of the most important panels in the program,
because all documents stored in computer memory are listed therein. Therefore, this panel can not
be closed, only relocated or minimized. Individual documents are displayed as items in the list.
Each document is represented as an individual item in one line and is presented by three elements.
The first element is an icon. This icon defines the document type. When this icon has a small arrow,
this means that the document has been loaded from the file onto the disk. If the icon is displayed
with a small “plus” picture the document was created directly inside the program using any function
on the selected document. This icon is followed by a letter that defines the type of time series stored
in the document. If the document does not have this letter, it means that the document does not have
the time series character. One example of such a document could be a result table with calculated
statistical parameters. Determination of the document type is carried out automatically, and the
document can be defined by the letter W (weekly time series), D (daily time series), H (hourly time
series) and finally U (undetected time series). The name of document is displayed after these two
icons, and the given document name must be unique for this list.

This panel also contains five
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commands in the toolbar (Fig. 10 b). With
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=D Q1| the first three buttons, you define which
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¢ Show Only Created Documents computer disk, or (3) dlsplay Only those

£ Select All Documents which were created directly in the program

¢ Invert Selection using its built-in functionality.

You must be certain which of these
documents you wish to use before you
perform a program function. Then, you
click on the document to be used and select
the required function from the ribbon
toolbar. Now the fourth and fifth toolbar

Al Display All Documents

commands come into play. If you want to
use a function for multiple documents
simultaneously, press the Ctrl or Shift key

Fig. 10: Panel Documents (Left - general view of the ; ]
g (Left - g / and click on all the required documents.

panel: Right - description of the panel toolbar

commands). Using this approach, you can process

multiple documents simultaneously. If you
want to select all the documents at once, click on the penultimate button in the toolbar. If you want
to invert the document selection, click on the last button.




After selecting the documents and clicking on the desired function, one or more new
documents will be created containing your result. Processed results immediately appear in separate
document windows. These windows can be closed, but they are still retained in the memory. If you
want to see them again, just double click on the selected document in the panel and it will be
displayed in a separate window. If you keep the mouse over the document, tooltip information for
the document will be displayed (Fig. 11).
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[EDQ || Date Valus the document. (1) The first line contains the
=) D Qf Name Q1 name of the document (2) the second details
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rom Document: . )
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Fig. 11: Tooltip information for the selected on the fourth line, and (5) The function used
document. is recorded on the fifth line. Finally, if the

program or user has added comments to the document, these are displayed on the last line.
The following features of this panel appear when you right-click the mouse on the selected
document (Fig. 12).
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I U Unknown document from computer memory. The

Rename command changes the name of the
selected document. The menu item called
Series Type is used to change the time series
type if the program has determined it
incorrectly. The Comment command enables you to manually assign comments to the document,
and these are then displayed in the tooltip information (Fig. 11). Finally, the last command allows
you to select all documents in memory.

Fig. 12: Popup menu items for the selected
document.

TIP At work it is very important to know how you have named your documents,
especially for documents that are generated directly in the program. Appendix 1 details
Document Naming Conventions.

3.3.2 Functions Panel

The second panel is called Functions (Fig. 13). This panel contains every function of the TS
Editor 3.0 software in a tree structure.

Exactly as you found in the ribbon toolbar, all functions in this panel are divided into logical
groups. The only difference here is that the functions from the ribbon Home tab are divided into
three different groups, namely Application, Documents and Data. The remaining basic tree items
are the same as those in the ribbon tabs headers. The individual functions were described according
to this tree structure in the previous chapter - Chapter 4. The user can choose whether to run the
required functions from the ribbon toolbar or from this panel, or to use a combination of both.
Figure 13 defines the commands from the panel toolbar. The first button serves to expand the tree
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levels. Each click on this
button expands the next
tree level. Activating the
second button collapses the

tree, and immediately
following the first click the
tree is collapsed at the
highest level. The third
command runs a function
defined by selecting the
tree item or entering script
into the text box. The script
text box can be hidden or
displayed using the last
button, and Figure 14
shows how the panel looks
when the script text box is
displayed or hidden.

You can launch the
function you wish to run
by writing it in the script
text box, and the text box
will  then automatically
complete the name of the
desired function (Fig. 15).

The function of the
last button on the toolbar is
now explained. This “Coo-
peration” button is used to

display the Info bar that serves as a help for the selected function (Fig. 16). When you click on the
selected item in the tree you automatically loads its name and description.
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Fig. 16: Panel Information bar.

A second method for obtaining information about the selected item in the tree is to keep the
mouse cursor over it until the tooltip is displayed (Fig. 17). This program function can be run in
three ways. (1) You can double-click on the selected item in the tree, (2) you can press the F5 key
after writing your script in the text box or (3) you can press the third button in the panel toolbar.
Using this panel is quite simple, but detailed description of the individual functions is contained in
chapter 4.
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Fig. 17. Tooltip help for the selected tree item. line” - Whi‘?h is _described in the sub-
chapter “Scripts Window”.

3.3.3 Processes Panel

The first two panels are minimized in the bottom left corner of the application (Fig. 18), and
the structure and properties of the Processes panel are now described.
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Fig. 18: Minimized application Panels.

The Processes panel stores the history of your used functions and documents. If you want to
view this panel, click on its header. This panel is always empty when you run the application (Fig.
19).
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Fig. 19: Empty Processes panel after application start.

When you import multiple files into the program and you process them by selected functions,
the table is filled with information (Fig. 20). The table consists of four columns. The first column
(ID) defines the number of the process. The second column (Source) defines the document or file
on your computer disk used in your actual processing. Your existing file name, or the new file name
you give it, and its directory path appear in this cell.

The third column (Function) defines the name of function used in your current process - for
example; Data.Open. The last column (To Document) defines the name of the document created
by a given function in your current process. Using this table, you can also control how individual
documents are created in the program (from document or file >>> by function >>> to document).

The example, Figure 20 shows that two files were imported into the program using the
Data.Open function. The names of these documents are Q1 and Q2. Subsequently, the following
two functions were performed on document Q1; (1) Annual maximum values were calculated from
the time series and the result is stored in document Q1.3, and (2) the average monthly values and
the result are stored in document Monthly Avg.4.
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ID Source Function ToDocument
1 File Source (Ch\Users\milos.gregorDesktoph\ QL txt) Data.Open Q1

2 | File Source (C\Users\milos.gregorDesktop\Q2.txt) Data.Open Q2

3 Q1 Statistic.InTime.Annual.Max QL3

4 Q1 Statistic.InTime.Maonthly.Avg Monthly_Avg.4

Fig. 20: Processes panel with the history of used functions and documents.

One advantage of storing this history is that when you import multiple files into the program
you can check for gaps in your data, find missing values and create statistical results based on these
documents. Using this panel you can therefore create a large number of new documents without
losing track of their process history.

3.3.4 Output Log Panel

The final panel of the TS Editor 3.0 is the Output Log panel (Fig. 21). This contains only a
simple text box where application logs are stored. Each record has the time you created it, its type
and the log message.

r n
Output Lag v X
19:01:52 oK Application Succesfully Loaded -
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21:34:54 OK Selected document dropped into application.
manual comments...... -]
21:3501 oK Statistic.InTime Annual Max
213516 OK StatisticInTime.Manthly.Avg
] F

Fig. 21: Screenshot of the Output Log panel.

The log type is labelled with OK or Error. If the type is OK, this shows that the process,
function or initialization was without any detected error. The Error label indicates that an error
occurred in the process. The log message then contains information such as the name of the
function which created the error message or a detected bug. In addition to automatically generated
logs, you can also add comments or notes here.

3.4 Script Window

The command line in this program called Script Window has a very useful function (Fig.
22). When you use TS Editor on a daily basis, you will quickly know the required commands
because they are simple, logical and self explanatory. The command line tool is implemented in this
program for professional users.
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Fig. 22: Screenshot of the Script Window.

You use this tool by pressing the hot key CTRL+F, and a new window appears containing a
simple text box where you enter your script command. When you begin typing a command, the text
program automatically scans more than 2,300 commands and displays all options to complete your
demand. This script text box operates differently to the one in the Functions panel. In this script
text box you only need to write the first fragment of your command and the program scanning-
display allows you to select any command similar to your requirement. Figure 23 provides an
example.
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Statistic InTime. Maonthly. Max
Statistic.Specialized.Reports.Monthly.Max

Fig. 23: Example from the auto-complete command process.

If you imagine that you want to determine the maximum monthly values in a selected
document, you don't need to write the whole command Statistic.InTime.Monthly.Max. You can
simply write the string ‘'max’, and the program automatically finds all commands that contain this
string and displays them in a drop-down list. You select the one you want and press the F5 key. The
program checks that the command is entered correctly, and if it is, the program closes the window
and runs the desired function.

3.5 Documents

The most important elements of the user interface are documents. As mentioned previously,
the data contained in your documents is stored in computer memory. This may consist of a time
series of values or a table with processed results. These data objects can be visualized in the form of
documents. The example in Figure 24 shows three documents displayed in three separate windows.
The currently visible document is named Q1. The document itself consists of three elements —
toolbar with functions, plus a table and graph. This example shows a document containing a time
series of values for the course of river discharges. The first of the table’s two columns stores the
date-time values and the second column has the actual measurements. The second part of the
window displays the data as a linear graph of values over time.

Documents are automatically listed as tabs, and individual documents can be activated by
clicking on the document header. A second method of switching the visible documents is by holding
down the CTRL key and pressing the TAB key (Fig. 25).

Documents are automatically listed as tabs, and individual documents can be activated by
clicking on the document header. A second method of switching the visible documents is by holding
down the CTRL key and pressing the TAB key (Fig. 25).

In addition to automatic document tabbing, you can switch, dock and align individual
documents. Figure 26 shows examples of working with documents. The left-hand example shows
document separation from the main application window into a separate window, while the one on
the right shows multiple documents in parallel display and alignment in one window, so they are all
visible together.
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Fig. 26: Moving document (Left) and parallel view of multiple documents on the screen (Right).

A separate part of the document features the toolbar (Fig. 27). Using this toolbar you can set
the graph and table visibility with the first two buttons below.




Examples of these settings
visibility | B8] I3 | Chart Position [ B B BB can be seen in Figure 28. With these

Fig. 27: Toolbar from the document window. two buttons, you show or hide the

table and graph so that either
element fills the entire document. In “document display” both elements are visible in the document
area. The only two application functions that generate documents without graphs are “IsContinual”
and “HasUniformStep”. All other functions create table and graph visualization.
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Fig. 28: Options for table and graph display in the document (Left — table and graph parallel display;
Middle — hidden table; Right — hidden chart).
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Fig. 29: Chart setting options to position the table.

3.5.1 Table
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Basically, data in the table can only be
Eﬁﬁgg; E saved or copied to clipboard (Fig. 30).
e Right-click on the table and a pop-
Fig. 30: Working with the table in a selected document. up menu appears showing the above

described functions. If you copy the table
to the clipboard, you can directly insert it into another program such as MS Excel. Otherwise, using
the ‘save’ command stores your data on disk, and its function is identical to Data.Save which is
shown on Figure 38.

Copy To Clipboard




3.5.2 Chart

Graphic sections of the documents are more diverse and offer more customization.
Examples of graphs in TS Editor are shown in Figure 31. Each program function which creates a
new document also contains a precisely defined graphic visualization.
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Fig. 31: Examples of graphic visualizations in TS Editor.

Only two features in a document graph can be controlled. You can zoom or scroll a selected
part of the graph or activate functions to set the graphic properties. Examples of zooming and
scrolling are shown in Figure 32.
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Fig. 32: Example of graph zooming and scrolling.

This figure graphs a time series of temperature measurements over an extended period. If
you want to display only a selected part of this period, press the left mouse button and select the
section you want to view (Fig. 32 Left). When selected, leave the mouse button and the selected
part is displayed separately (Fig. 32 Right). This procedure can be repeated as long as you see only
the part you exactly want to see. Use the scrollbar on the bottom axis and move over the “time”. If
you want to return to the previous scale of display, just click on the small button located to the left
of the scrollbar on the X-axis. Using this method, graphs in documents can be zoomed and scrolled
only over the X-axis. However, it is possible to zoom and scroll graphs over both X and Y axes
using the function group called Visualization. An example is shown in Figure 33.
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Fig. 33: Example of graphs that can be zoomed and scrolled on both axes.

These documents don't contain the table portion and therefore they are not listed in the
Documents panel. In addition, all have the same header — Visualization- and under this option, any
parts of your graph can be zoomed. The visual properties of chart are chosen by double-clicking on
the chart area, thus changing the ribbon toolbar as seen in Fig. 34.
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Fig. 34: Functions for setting the graph’s visual properties.

This double-click hides the classic functions of the program, and graph setting options are
displayed. These settings are grouped in seven ribbon tabs, and the available options allow you to
completely adjust the visualization. You will appreciate that this software is a very powerful
visualization tool. An example of what can be done with the graph is shown in Figure 35. This
visualization was created by several “tricks” and when you become conversant with working with
all graph properties functions, you will have no problem in creating your own similar graph. These
tricks comprise; (1) visualization of two documents created in one window, and (2) the background
is composed by changing the image and position of chart areas and also changing their size and
transparency.

The following text describes the functionality of each button in the ribbon toolbar. It begins
with examining the settings and functions offered by the Main ribbon tab (Fig. 36).

The following text describes the functionality of each button in the ribbon toolbar. It begins
with examining the settings and functions offered by the Main ribbon tab (Fig. 36).

Figure 36 shows four buttons for setting complete graph properties. The graph ribbon
toolbar itself does not contain all functions and settings you can use for working with graphs.
Although the major commands are included, for some purposes you may need additional commands
which are available using the following four buttons in the ribbon toolbar.

With these settings, you can edit individual Chart Areas, Legends, Chart Titles and Series.
Clicking on any of these buttons displays their properties in a new window (Fig. 37). This window
consists of three parts — (1) the ‘combo’ (combination) box is at the top, (2) the property grid is in
the middle and (3) the label is at the bottom. When the selected graph contains a number of objects
(Chart Areas, Titles, Series), these are listed in the upper combo box, where you select the object
you want to modify - and its properties are loaded into the property grid and setup. When you click
in the property grid on the selected cell, a brief description is shown in the bottom label. If you
change any properties in the property grid, this is automatically reflected immediately in the graph.




Hundreds of properties can be set, so although every possibility is not described here, all properties
are easily mastered because they are logically labelled and fully described in the bottom label.
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Fig. 35: Example of graph properties setting using several tricks.
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export the chart from the program (Fig. 38). The first ForeColor Il o:128; 255
function Save is used to save the current graph to an i Position Auto
image file and you can select one of eight image file S u- 128:0:0:0
formats. TextOrientation Auto

The second function Print allows direct print of TextStyle Default
the graph from the program (Fig. 39). ki _

After launching this function, you set your basic Alignment Mhiddleenter -
parameters such as paper size, margins and orientation (¥isible)
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displayed for your direct graph printing. Finally, the next

three features for visual settings are on this ribbon tab
(Fig. 40).

Fig. 37: Window showing complete
properties of chart objects.
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Fig. 39: Function for direct graph printing.
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Fig. 40: Features for predefined visual settings.

Using these functions you can quickly setup visual parameters for the graph. Simply click on
the selected button to drop down the list which displays all predefined themes (Fig. 41). The
Palettes function automatically sets the predefined colours for the visual series. The program
automatically uses a Bright Pastel palette. If you wish to use a different one, just select it from the
list. This program offers a choice of nine color palettes. If you have selected one palette but want to
manually change the colour of only one series, this is done very simply using the Series feature in
the ribbon tab.
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Fig. 41: Predefined themes for the Series, and for Graph and Chart Areas.




Similarly, you can change the background settings for the entire graph and individual Chart
Areas using the ‘background’ and ‘areas’ buttons. Simply click on a selected item in the drop-down
list and the program automatically adjusts the graph. If the selected graph contains multiple Chart
Areas, the program sets the selected background for all of them. These functions can also
subsequently be edited manually exactly as described for the colour palettes.

The remaining ribbon tab allows you to set the background properties for the entire graph.
Figure 42 shows the functions available for this purpose.
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Fig. 42: R-ibbon tab for graph background properties.

Using these features, you can adjust the background colour, import images into the
background and set the graph borders. The same functions can also be found in other graph objects
such as Chart Area, Legend, and other objects as described hereunder.

Use the first button to set the background chart colour. Clicking on this shows additional
options (Fig. 43). The most important setting is Back Colour. This parameter adjusts the overall
colour of the chart background. If you want to use any gradient, set the Back Secondary Colour
and choose any type of Gradient. The program includes eight basic gradient types.

If you want to load an image into the chart background, use the second button — Image.
Using the Open Image command you can read an image from your hard drive. By Clear Image
command you can delete the image from the background. The Alignment, Layout and Wrap
Mode commands are used to set displays in the graph. The last command Transparency Colour
sets the colour which will be transparent in the image. One example of using this is to combine the
coloured gradient and the image.
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Fig. 43: Individual functions for setting graph background properties.

Finally, the Border button enables you to set the colour, style and thickness of the graph
edges and the next ribbon tab is used to set the properties of the Chart Areas. Individual functions
are shown in Figure 44.
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Fig. 44: Ribbon tab for settin_g the Chart Area properties.




Here, the most important part of the ribbon tab is the first part (Fig. 45). To configure the
properties of the selected Chart Area, you must first select them in the built-in ‘Combo’ box. The
first Chart Area is always named the Main Area, and the names of the following Chart Areas
depend on the function which created the document. From all setup properties, you set only
properties for the Chart Area which is selected in the combo box. The visibility of the Chart Area is
set using the first button below the Combo box. The second button is Add, and its use allows you to
add a new Chart Area into your current chart. Additional features are hidden under the Align button,
and these are used for alignment, orientation and styling of the Chart Area.

Other functions, such as
Color, Image and Border serve
a similar purpose to those used in
the Chart Background, but these

Areas | Main Area =

% o Add | [T Align -

Orientation ' settings are applied only to your
Style > None selected Chart Area. Finally,
Align With | NotSet . Position there is one remaining functiona-

lity, shown in Figure 46. Using
this last function you can set the
3D view of the selected Chart
Area. Here, you can alter the
All Inclination, Perspective and
Rotation values until you
achieve your desired result.
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Fig. 45: Main settings for Chart Area properties.

i | The tools on the Axis ribbon tab
Perspective 24 [ 1 . .

N . = are used to change the visual setting of the

e . axis (Fig. 47). When you want to use the

10 features and functions of this tab, you must

set the following two parameters. Set both
the Chart Area and its Axis you want to
edit in the first two combo boxes. If you
have only one Chart Area, no setting for
this is required because it is already
defined, but the actual Axis must still be
set. The described functions can then be
used.

Visibility of the Axis can be set
using the button Is Visible, and clicking on
the AIll Settings button brings up all
possible Axis adjustable properties. The
following additional commands set the
properties of the Axis visually. Functions
under the button Interlacion enable you to
colour the odd segments of the major axis
grid, and an example of the IsInterlaced
setting is shown in Figure 48.

Fig. 46: 3D view settings for the selected Chart Area.

=l

B Home Main Background Chart Areas Axis Legend Series Titles

6 Areas Main Area M |m| — \'ITMTFI \'ITF'IWI EEE L'ﬁ'_ erm—rg
Yy ings S5 —

Close - Interelacion Major Minor Major Minor Labels Scale Title

Axis axis X v #) Line Color <4~ =

Fig. 47: Ribbon tab for setting the Axié properties.
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Fig. 48: Example of using the “Isinterlaced” property.
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Figure 49 shows examples of individual functions logically grouped under the buttons on
this tab. The first button shows the functions for setting the Major Grid properties. You can set its
visibility, interval of display, colour, line type and width. The same parameters can also be set for
Minor Grid.

The second button shows possibilities available by setting the Major Tick Mark properties.
In addition to the properties set for the Major Grid, you can also set the size and style of Tick
Mark. Using Axis Labels, you can set additional parameters, such as their visibility, autofit,
minimum and maximum, size, rotation angle, font and colour.
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Fig. 49: Individual functions for setting Axis properties.

The Scale button defines whether the axis is logarithmic or linear, its orientation and the
axis range from zero to minimum/maximum values. Finally, you can define the parameters and
properties of the Axis Title, such as the axis label orientation, alignment, font and colour, and also
define a title text. An additional ribbon tab is designed for the definition of legend (Fig. 50).
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You can set all properties of the legend using this ribbon tab. Each chart automatically
includes a legend called Main Legend. This is automatically hidden, but if you want to see it, just
click on the first button on the tab. As in previous cases, you must define the legend item you want
to edit in the combo box. The next button can add another legend object to the graph. The Docking
button contains many functions and features (Fig. 51).

The functions under the Docking button align the legend relative to the selected Chart Area.
The first item defines the Chart Area where you want to align the legend. The following two
commands set the alignment properties, and the last command sets the inside/outside position of the
legend in relation to the Chart Area.

Functions and commands under the Title button define the legend title properties — its text,




font, alignment, text colour, background, legend border and definition of the type of separator
between the legend title and the items. Functions under the Items button define the visual
characteristics of legend items such as the font, colour, style and order.
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Fig. 51: Individual functions for setting Legend properties.

The penultimate and most important ribbon tab is used to set properties of the Series shown
in the graph (Fig. 52). Exactly as previously stated, the first step on this tab is the combo box
definition of the Series whose properties you want to edit. The first button below the combo box
sets the visibility of the selected series in the chart, and the second button defines the Chart Area
where you want to render the selected series.
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Fig. 52: Ribbon Tab for setting the Series properties.

The further button featured in Figure 53 is used to select the display type for the selected
series. The program preferably uses the Fast Line type because it is the fastest to draw. In addition
to this, the program contains 34 other types of series which can be used depending on the function
which created the visualized document. If you choose a display type that can not be used, the
program will show an error message. For example, you will receive an error message if you try to
use the Bubble, Polar or Range type functions to display a single course of water discharges,
because these tools are inappropriate for that purpose.
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Fig. 53: Choice of Series display type.




TIP: If you want to display an extensive series of values (thousands of records) it is
preferable to use a Fast Drawn display type. Their rendering is several times faster than other
types. If you use one of the slower (Slow Drawn) group, rendering can take more than 15 — 30
seconds. The slowest are Spline types, because their course is always mathematically smoothed.
On the other hand, if you use the Fast Line of Fast Point, some properties, such as the Markers
or gradient colouring, cannot be set or cannot be used. (OR. “cannot be set and used”)

The next button is used to quickly set the Series colour (Fig. 54). If you want to setup a
special type of gradient, such as in an Area type series, this is best defined using the Colour button
commands. Other features of the Colour, Image and Border buttons operate similarly to the
analogous functions in previous tabs. Additional “series-display” functions are shown in Figure 55.

o~ Using the functions under the Axis Type button, you can

choose whether the selected Series is related to the primary or

Theme Colors secondary Axis. This is useful if you want to parallel display a graph

- ”. ENEEEN with river discharges and temperatures. Then, the discharges can be
allete

related to the primary axis, with temperatures placed on the

=. 0 secondary_axis. _ .
T TT I T1 Using the functions under the Legend button you can decide
UEEEEEEEEnm ifyou want the selected Series to be displayed in the legend or the
EEEEEEEEEE Series description in the legend, and where there are multiple legends

Standard Colors in the chart, you can adjust in which legend the Series is to be
[ ] EEEEN displayed. The last Marker button allows you to set all the
@® | A1 Colors.. parameters of the Series markers, including the marker border, colour,

width, size, step and style.
Fig. 54: Series colour

definition.
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Fig. 55: Selected features for setting the Series properties.

Finally, the last ribbon tab in Figure 56 enables you to set the properties of the chart Title.
You define the title you want to edit in the combo box. The first title is automatically named
“Titlel” and is not visible unless you set its visibility with the first button. The Add button is used
to add another title object to the chart, while the third button defines the title text and the last
buttons set its font and colour.

[
Home Main Background Chart Areas Axis Legend Series Titles

o~
i T & @ &[]
@ Titles Titlel T < [
Close & +Add 2l | Aa - Tevx‘t Doclu'ng Co!or Imavge Boriier

Fig. 56: Ribbon tab for‘setting the Titles_properties.




Using the Text and Docking buttons pictured in Figure 51, you can set the orientation,
alignment, style and other properties of the title. The functioning of the last three buttons is the
same as in the previous ribbon tabs, but these are bound to the Title object.

Finally, if you are satisfied with the visual setting of your chart, you can print them or export
them using the functions in the Main ribbon tab. Although you can display the dialogs for the
complete properties for individual chart objects with this tab, only the most often used features and
functions are available in the ribbon toolbar.

Having read the manual this far, you understand all the specifics and opportunities available
in the program graphic user interface. This knowledge will ensure you efficient and quick work
with the program functions contained in the next chapter.




4 Functions

This chapter covers the description of all TS Editor capabilities in version 3.0. Compared to the
previous, non-public versions of the program it includes many more functions and options. Its main
advantages are:

— The ability of simultaneous multiple document processing

— The capability of merging the results of mass processing

— The speed of calculation and visualization

— The use of command lines

— The ability to combine all functions in variable and effective structures

— The storage of function results in separate documents

The first advantage of the program is described as mass document processing. Due to this
function, you can import several time series into the program and simultaneously process them
using selected functions. When you use a function in your mass processing which determines values
for the same object, the results are automatically merged, stored and displayed in a single document.
Examples of this are using functions which return; (1) long-term statistical values (min, max and the
sum) and (2) logical parameters (the time range of the selected series and the number of values in a
document,).

The latest technology and algorithms have been utilized to develop this program, making the
import, export and calculations much faster than the older tools in the HydroOffice software
package. The speed of this program successfully competes with other program developers’ products.

Many functions are single purpose and relatively simple but with their appropriate combination
you can achieve high efficiency when working with this program. Here is one example; when you
import two time series of river discharges into the program, you can first check whether there are
any gaps in the series using Properties.Gaps.Daily. If you locate missing records, you include
them using “compare interpolation” in the second time series (Edit.Gaps.FillByComparing). Then
calculate the difference in discharges between these two profiles (Edit. Combine). The discharge
values can be recalculated from L.sec™ to m*.day™ (Edit.Convert). Select the last three years from
the resultant document (Edit.Select.ByTimeRange), and you can calculate the monthly maximum
values (Statistic.InTime.Monthly.Max).

Trying to achieve the same processing in MS Excel takes a long time, but in TS Editor 3.0 it can

be done in a minute when you understand the principles of working with this program. Grouping of
functions is really intuitive, so in most cases you will be able to use the functions immediately.
In addition, you have access to each intermediate result of your work in the form of documents, and
therefore you can return to any step of your processing procedure. All functions are divided into
nine groups (Table 1). The functionality of all tools, commands and functions are described
according to these groups which are divided in the tree structure in the Functions panel. This panel
includes all commands in the program, and these are described in order beneath Table 1.

Table 1 Command groups and their description.
Group of functions  Description

Application basic functions for working with the program
Documents functions for working with documents in memory
Data functions for data import, manual definition and export
Properties functions for obtaining information about time series (metadata)
Edit functions for time series editing
Functions specialized functions of the program
Statistic statistical features of the program
Visualization functions for time series visualization

Cooperation functions for working with external data formats, software and databases




4.1 Application

Commands from the Application group allow fundamental work with the program.
Individual commands can minimize the window, display the user's manual, show or activate
individual panels or exit the program.

4.1.1 Application.Help

This command is used to display the user’s manual for the program, and it is the first item
in the Ribbon Main Menu (Fig. 4).

4.1.2 Application.Minimize

This command is used to minimize the window.

4.1.3 Application.Restore

The Application.Restore command is used to restore the original size of the window if the
window was previously maximized to full-screen.

4.1.4 Application.Maximize

This command is used to maximize the window to full-screen. Together with the two
previous commands, this command can substitute for the buttons in the upper right corner of the
window.

4.1.5 Application.About

This command displays an individual window which gives basic information about the
program, such as its name, version, description, licence, name of the licenced user and licence
identifier (Fig. 57).
| About (3w

TS Editor

I Version: 3.0

License: Commercial tool

License ID: TSEditor-3.0-1613ee3c-aala-4219-8337-12a50c6490bb

Licensed User: milos.gregor

TS Editor 3.0 is professional software tool for hydrolegical and environmental time series data
analyzing, editing and processing in visual or table form.

Fig. 57: Window highlighting information about the program.

4.1.6 Application.End

This command will stop the program immediately while you confirm the message box.

4.1.7 Application.Functions

This command activates the Functions panel. When it is closed, this opens it in the defined
place. This command, together with the following two, can also be run through the ribbon toolbar.




Their locations are shown in Figure 58.

Home Propertie
> ©

Functions Processes Log

Windows
Fig. 58: The position of the “Application.Functions, Application.Processes and Application.Log”
commands in the ribbon toolbar.

4.1.8 Application.Processes

This command activates or displays the Processes panel where a list of documents and their
functions is displayed.

4.1.9 Application.Log

The Application.Log command activates display of the Output Log panel where all the
program logs are recorded.




4.2 Documents

The commands in this group enable elementary work with documents loaded in the
computer memory and displayed in the panel called “Documents”.

4.2.1 Documents.Show

This command allows you to view all the documents selected from the Documents panel in
one separate window.

4.2.2 Documents.ShowAll

In contrast to the previous one, this command will display all documents in separate
windows. The command also displays those documents not selected in the Documents panel.

4.2.3 Documents.Close

The Documents.Close command is used to close the currently active document window,
but it does not delete the document from memory.

4.2.4 Documents.CloseAll

This command closes all open documents, but does not delete them from memory.

4.2.5 Documents.Edit

The Documents.Edit function displays a new window where you can edit a selected
document (Fig. 59). The equivalent of this command is also available in the ribbon toolbar (Fig. 59
Right).

Edit- Q1 X
Date Value
117171930 12:00:00 AN 4.89 -

11/2/1930 12:00:00 AM 446
11/3/1930 12:00:00 AM 6.9
11/4/1930 12:00:00 AN~ 2.85 = |_//T [E select Al
11/5/1930 12:00:00 AM  3.02 4=b Invert Selection
11/6/1930 12:00:00 AM  1.96 Show | Edit | o Delete
11/7/1930 12:00:00 AN -
11/8/1930 12:00:00 AM  1.22 —
11/9/1930 12:00:00 AM  0.94

11/10/1930 12:00:00 AM 0.66

11/12/1930 12:00:00 AM 0.75

11/13/1930 12:00:00 AM 0.75 s

Fig. 59: Left - this window manually edits the selected document with value format checking; Right —the
ribbon button which initiates this feature.

This function has a special window display where you can manually edit document values.
The window header text is always composed of the text “Edit” - and the name of the selected
document. Here you can edit all types of documents. During editing, the program controls whether
the adjusted values meet the defined values format, and editing is recorded directly into the object
in computer memory, so changes cannot be returned. If you select an entire row and press the




Delete key, the entire current row will be removed. When you finish editing, just close the window.

4.2.6 Documents.Delete
Documents * 1 X
AT P E e
£ Dal .
|£) D Q2 x|
|@, D Teplota x|

| Close selected documents |

Fig. 60: Deletion of selected
documents by clicking on the
delete icon.

“Processes” panel table.

The Documents.Delete command is used to delete selected

documents from computer memory. You can also use the Delete icon
at the end of each item in the Documents panel to achieve the same

result (Fig. 60). If the document is opened as a separate window, the

4.2.7 Documents.DeleteAll

window does not automatically close, but the program asks if you
want it closed.

In contrast to the previous command, this completely deletes

4.2.8 Documents.Rename

all documents from computer memory. However, they still remain
open in windows that display them after deletion. You can
collectively close them using the Documents.CloseAll function. In
addition, information about documents still stored remains in the

The Documents.Rename command is used if you want to change the name of the selected
document, but you cannot use this if you have selected multiple documents.

4.2.9 Documents.Comment

This command also cannot be used for multiple documents. This function adds a comment
to your selected document which appears as an item in the tooltip when you keep your mouse
cursor over the document for longer than normal.

4.2.10 Documents.SelectAll

Documents * X Documents * X
AT % E - AT % E -

€D Q |£) D Q1 X|
=D Q2 =D Q2

Select All Invert Selection

Documents * 1 X Documents * 0 X
AT % E - AT P Ee

o 1 sl | & 1 Invert selection |
| JDQ e JDQ |Ir1vert selection
|£) D Q2 |¥) D Q2 X|

Fig. 61: Examples of the commands “SelectAll” and

“InvertSelection”.

lect it. An example of this is shown in Figure 61.

This command selects all
documents stored in memory for
further processing, and both this
command and the next command

“Documents.InvertSelection”
are featured in Figure 61.

4.2.11
Documents.InvertSelection

The command
InvertSelection checks all
documents in the Documents

panel. If the document is not
selected the program will select it,
and visa versa- if the document is
selected the program will dese-




4.2.12 Documents.SeriesType

You can adjust the type of time series you want using Documents.SeriesType subgroup
commands. The program automatically detects the type. However in very exceptional cases, if the
program makes a mistake you can manually redefine your type. You can select time series defined
as Weekly, Daily or HMS type. This parameter determines the time-step of measurements in your
document. If this time-step is not constant, or where it varies in time or includes gaps in the series,
the document is marked as an “Unknown” type. The weekly and daily time series types are very
valuable in your work. However, the last (HMS) time step is less than 1 day, and the step is
calculated in hours, minutes or seconds. In most cases, this type of definition only has information
value.




4.3 Data

. Functions grouped under Data in the program are used to create,
d H import and export documents (Fig. 62). The classic data structures
Open Create Save described in the following subchapter are used for import and all other

tools of HydroOffice software package. Additional program options for
importing and exporting data are listed in the Cooperation section.

Fig. 62: Functions of the
“Data” command group.

4.3.1. Data.Open

The Data.Open function is the most basic function in the program because it is used to
import the time series of values into the program. After executing this command, the Open File
Dialog appears so that you can choose the file you want to import. This file has a format
standardized for HydroOffice software, and it must have the extension *.txt so it can be edited by
the appropriate text editor.

The structure of the file is shown in Figure 63. The file has two columns, where the first is
reserved for date and time values and the second presents the actual measured values. These values
can have an integer, decimal, float or double-precision format and columns are separate by tabs.

2 BFl-praca - N... |T||E|r5_<| Date— Discharge - (m3/s) 1
— —— = 01.01.1995—=0.1099q

File Edit Format Wiew Help 02.01.1995-0.0637
Date Discharge (m3/s) ~0 03.01.1995-+0.0437
l]l.l]1.1995l].ll]9| 3 04.01.1995—=0.039q
02.01.1295 0.063

03011995 0.043 05.01.1995—+0.2297
04.01. 1995 0,039 06.01.1995—+0.18617
05.01.1995 0,229 07.01.1995—+0.1167
06.01.1995 0. 186 08.01.1995—+0.1117
07.01.1925 0.116 09.01.1995-0.0957

08.01.1995 0.111
09.01.1995 0.095 10.01.1995—-+0.123q

10.01.19950.123 11.01.1995—+0.1781

1T AT AANF O IO

Fig. 63: Example of a prepared file (Left — example of an open file; Right — the structure of the time series
file).

Although the first row is reserved for the description of values, it has the same format as
the other rows, except for the data format string. Your formatted file is imported into the program.

A problem exists, when your file contains values in a different format to that defined in the
computer's operating system. The most common example is when you have different settings for the

decimal separator in the system and in the file. This occurs with *,”” and “.”. This must be equally
set in operating system and also in input file.

4.3.2. Data.Create

The Data.Create command allows you to prepare a document directly and manually in the
program. There are two methods of entering data into a table (Figs. 64 and 65). A specialized
window is displayed when you click on this command. This window consists of two parts; one part
from the toolbar and one from the table. You have a choice of two buttons on the toolbar, and the
program includes this simplified function for entering your data manually.

This feature appears when you click on the Define button in the toolbar and assists you in
defining the “start” and *“end” time characteristics. When this is defined you must also define the
time steps in days, hours, minutes or seconds. Each value is finally summated to the resultant time
step measurements. This step can be defined, for example, as 0 days, 2 hours, 30 minutes and 0




seconds. The final step will then read 2:30. When these parameters are set, click on the Generate
button and the program automatically fills in the time column with your temporal values, from your
defined “start” to “end” of your chosen time step. This accelerates work with manual data entry,
because you only need to add your measured values. If you want to delete the selected row, press
the Delete key.

The second method of data entry is more interesting. When you have defined values in any
spreadsheet application (for example in MS Excel or OO Calc.) these can be transferred into the
program using Ctrl + C and Ctrl + V. Copied values must have the same character as that of the
file structure, so you must select two columns. The first column contains date-time values and the
second has the measured values. For this purpose, the selection does not include the header row.

ﬁDEﬁne : Create New

Mew Document ¢

5§ Define : Create New

Date Walue Series Start | 22, novembra 2012 22:41:58 % "’l

11/22/2012 10:41:58 PM 123

SeriesEnd | 7.janudra 2013 44143 [ v|

TimeStep Days 0 Hours 0 Minutes 2 Seconds 23

[ Generate ]

Date Value .l
s
=

| 11/22/2012 10:41:58 PM

11/22/2012 10:44:21 PM
11/22/2012 10:46:44 PM
11/22/2012 10:49:07 PM
11/22/2012 10:51:30 PM
11/22/2012 10:53:53 PM
11/22/2012 10:56:16 PM
11/22/2012 10:58:39 PM
11/22/2012 11:01:02 PM
11/22/2012 11:03:25 PM
11/22/2012 11:05:48 PM

Fig. 64: Manual time series definition and generation.
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Fig. 65: Document creation using the Ctrl + C/ Ctrl + V function.




When you have made your selection, press Ctrl + C and switch to the TS Editor. If you
mouse-click on the table, you can press Ctrl + V. The program reads the data from the clipboard
transfers it line by line and adds it to the table. If the table is empty, the program begins adding from
the first row, and if there is already data in the table, the program adds it to the end of your table.

Now that your data is prepared in the table, just click on the Create New button in the
toolbar and the program first asks you to define a name for the new document and then adds it into
memory. The only requirement here is that the new document must have more than 15 rows. You
can then work with this new document using all standard functions, tools and commands.

4.3.3. Data.Save

The Data.Save function is used to save your selected document to a file on disk. After
initiating this function, the program displays the classic Save File Dialog where you define the disk
place, name and format of the resultant file. Four file types are formatted; txt, rtf, doc and xIs. The
last two are not actual doc or xls files; they are ASCI|I text formatted and automatically opened in a
predefined program. This approach was chosen because of version compatibility problems with MS
Office programs.

As previously noted you can also copy the document content into the clipboard by right-
clicking on the document table and selecting the Copy function in the popup menu.




4.4 Properties

Functions grouped under Properties are used to obtain information about the properties of
the time series — metadata. You can ascertain the number of values in the document, the number of
records with zero value and the number of values in a defined range. In addition, you can locate
gaps in your time series and also control your measurement time-steps.

4.4.1 Properties.NumberOfRecords

You can determine the total number of records in the

% % time series with this command. The equivalent of this command
Number of | Number is_located in th(_a\ ribbon toolbar where you commence work on

Records of = this program (Fig. 66).
Vel EE Empty Values This command can be used simultaneously for multiple

documents if all selected documents are in a natural time series.
Your processed results are displayed in a single merged
document, as shown in the example in Figure 67. This table
shows the list of processed documents arranged in the first
column and the “records count” values from individual
documents are in the second column. The results are also shown
in a column graph, where a bar on the X axis is reserved for
each document and the values are on the Y axis.

MNumberOffiecords4 X REEF] Q2 Q1

(0 |Zero Values
@ Defined Values...

Fig. 66: Commands in the
“Properties.NumberOfRecords”

group.
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Fig. 67: Example of a document created by the ““Properties.NumberOfRecords™ function.

4.4.2 Properties.NumberOf

The commands in the NuberOf group calculate the number of specific values in your
document. The three separate functions of this group are now described.

4.4.2.1 Properties.NumberOf.EmptyValues

This function counts the number of records for which you have defined the time, but not the
specific values: and therefore the cell in the Value column is empty. This empty cell has specific
functions which are described later.




4.4.2.2 Properties.NumberOf.ZeroValues

This function counts the number of zero values (Value = 0). Examples of this can occur in
time series such as for air temperature and daily precipitation totals.

4.4.2.3 Properties.NumberOf.DefinedValues

You obtain the number of values in a user-defined range with this function. Their definition
appears as a discrete dialog where you can define the upper and/or bottom value range (Fig. 68).
Defining only one threshold allows you to determine the number of all values above the lower
threshold of the defined value or below its upper threshold. When you define and activate both
thresholds using the IsUsed check box, you can determine the number of values in a specific range.
When their definition appears, click on the Calculate button and the program calculates your count
and displays the result in a new document. You can use this function simultaneously on multiple
documents.

Properties.NumberOf DefinedValues

By this dialog we can get number of values from time series 40
in defined range of values. 1

20
Top Threshold Is Used -1
1] L e e o L L
Bottorn Threshold [V Is Used -5 1.1.15835  1.1.1965 1.1, 1995
Cancel ] [ Calculate

Fig. 68: Dialog for defining the range of values you want to count.

4.4.3 Properties.TimeRanges

The Properties. TimeRanges function shows the beginning and end of your time series from
selected documents in the one table. Although this table structure is similar to tables used in
previous functions, the time series ranges in this chart are displayed as bar ranges (Fig. 69). This
function simply copies the date and time values from the beginning and end of your document.

Properties_TimeRanges.8 X QIEbE Q2 Q1

Visibility B | Chart Position [B B E B

Document  Start End

Q1 11/1/1930 12:00:00 AM 12/31/2006 12:00:00 AM Teplota ] _

Q2 11/1/1967 12:00:00 AM 12/31/2006 12:00:00 AM

Teplota  7/1/1872 12:00:00 AM  12/31/2007 12:00:00 AM Q21 _
o

1. 1. 1920 1.1.1850 1.1.1980 1.1, 2010
1.1.1835 1.1, 1965 1.1.1885 1.1, 2025

Tirme Range

Fig. 69: Document showing the obtained beginning and end temporal values for each selected document,
together with its visualization.

4.4.4 Properties.Gaps

The Properties.Gaps functions are used to locate gaps in your time series and search for
varying gap lengths. These functions are hidden under the Gaps button on the ribbon (Fig. 70).




M TIP: In addition to finding
gaps in the document, you can use

i the following commands to evaluate

the length of non-precipitation

A | Annual periods or periods with values in the

M Monthly same range. You can then delete

W Weekly these values using one of the

D Daily functions in the Edit.Delete group.

H | Hourly

A Uzer Defined...

Fig. 70: Commands in the “Properties.Gap’’s group.

4.4.4.1 Properties.Gaps.Annual

This command allows you to search for gaps in your time series which are longer than 1
year. When such missing records are located, the start and end of this period are entered on your
table.

4.4.4.2 Properties.Gaps.Monthly

This command is similar to the previous one, except here your document search covers
periods of at least 1 month with missing values.

4.4.4.3 Properties.Gaps.Daily

visioitity B [ | chart Position EB I | BB

1.1.1850

This command also searches for
missing values, but the length of the
gaps without measurements must be at
least 1 day. An example of gap results
H | is shown in Figure 71.

The table shows the time range
of these gaps with their length in the
number of days. The highlighted gap
periods in the graph time line are

1.1.1835 1.1. 1865 1.1.1880 1.1.1885

GapStart GapEnd Days
11/10/1930 12:00 11/12/193012:00 1

1/22/1934 12:00:C 8/7/1934 12:00:0C 136
11/24/1939 12:00 1/31/1940 12:00:C 67
6/28/1959 12:00.C 6/30/1959 12:00:C 1
6/30/1959 12:00:C 7/11/1959 12:00:C 10
11/19/1959 12:00 11/23/195% 12:00 3

4/2/1960 12:00:0C 4/4/1960 12:00:0C 1
10/14/1983 12:00 5/1/1984 12:00:00 189

Fig. 71: New document with a list of periods with missing
values in the time series.

4.4.4.4 Properties.Gaps.Weekly

shown as a series of range bars. For
this type of command we can also
select multiple documents
simultaneously, but the results are
displayed in a separate document for
each time series.

This command searches for missing values, and the minimum length of this period must be

at least 1 week.

4.4.4.5 Properties.Gaps.Hourly

The command Properties.Gaps.Hourly searches for valueless periods in the time series




which must cover at least 1 hour.

4.4.4.6 Properties.Gaps.UserDefined

This command is user specific, so it allows you to search gaps in the time series according to
your own precisely defined time range. You can define your time step as in the dialog in Figure 72.

Properties.Gaps.UserDefined = Use the text boxes

In following textboxes you can exactly define the time span for gaps that will be searched in selected at the top of the window
time series. The individual integer values will be summed inte one value. and define the |ength of

TimeStep Days 0 Hours 1 Minutes 30 Seconds O your gaps in days1 hOUfS,
minutes and seconds. The
resulting value is then
displayed in the next line.
Concel || cewiste || | the combo box (last line)
define the type of output
table.  Your output can
define the classic range table or a document containing your new time series. The classic range
table for missing values was described in previous section. The result in the form of the new time
series is shown in Figure 73.

Resulting time span  01:30:00

Result Type |Classic Range Table =

Classic Range Table [
MNew Time Series

Fig. 72: Window for locating user-defined gaps in the time series.

Y I this  type  of
Visibility | B3 |{:han rosition [E B B B OUtpUt’ you can define the

“1 missing values using the
date where your gap
150 1 commences and the number
100 of days with missing values.
Since this is a chaotic time
series and cannot be

200

Missing Time Steps

50

0 L displayed as a linear graph
1.1.1940 1.1.1950 1.1. 1960 1.1.1970 1.1.1980 . . - .
series, it is shown in a bar

GapStart TimeSteps arrangement. The advanta-
11/10/1930 12:000 1 P
ge of this is that the OUtpUt
11/24/1939 1200 67 result can be used as a new
10/20/1950 12:00: 199
6/28/1959 12:00:C 1 document for further analy-
S Ee R sis. An appropriate example
11/19/1959 12:00 3 - .
4/2/1960 12:00:00 1 of this is the annual average
| CCUNT OF days with missing

values  (Statistic.InTime.

Fig. 73: The check for missing values in your time series; in the form of a Annual.Avg)

new time series.

4.4.5 Properties.IsContinual

This command function is quite simple. It checks whether the records in your document are
continuous in time. The program runs through the individual records in your document and checks
whether each record is later in time that the previous one. If this condition is True for all records,
the program notifies this in the new document. Again, multiple documents can be simultaneously
selected and the results merged into a new document. This is a simple check of your time series
continuality, but it also notifies you if two separate series have been merged into the one document.




4.4.6 Properties.HasUniformStep

Unlike the previous functions, this checks whether the spacing between the time
measurements is uniform. If it is uniform, the program returns True for the selected document. If
the measurement frequency changes over time or a document contains gaps, it shows False.
Multiple documents can again be processed simultaneously and results merged in a single summary
document.

4.4.7 Properties.ShowTimeSteps

This function is related to the previous one which determined whether the values in your
document are measured in the same time step. When this program indicates that the spacing is not
uniform, the measurement time step can be visualized using this command. The example in Figure
74 shows measurement time step changes during your experimental period; The first half of the
period until 1964 has values measured in a 7-day step, the series then has a gap where the step =0,
and finally values until the end of document have a one-day interval.

visiviity |E8| [ | chart Position (B 3 EE B
8-

Time Step {in days)
=~ o
| |

ra
|

(=]

1.1.1935 1.1.1950 1.1.1965 1.1. 1980 1.1.1995
Date TimeStep .
8 g 00:0 “
8/12/1961 12:00:C 7 =

8/19/1961 12:00:C 7
8/26/1961 12:00:C 7
9/2/1961 12:00:0C 7
9/9/1961 12:00:0C 7
9/16/1961 12:00:C 7
9/23/1961 12:00:C 7
9/30/1961 12:00:C 7
10/7/1961 12:00:C 7

Fig. 74: Example of results from the “Properties.ShowTimeSteps” function.

4.4.8 Properties.IncreasingSegments

UJIL\ Functions in the Properties.IncreasingSegments group detect
e information about the segments in the time series which have
e increasing character. This function is found at the end of the ribbon tab

g | Average Lenght in the ribbon toolbar (Fig. 75).

|.LL1[ Lenght
% | Total Lenght
rr. Count

4.4.8.1 Properties.IncreasingSegments.AveragelLength

This function determines the average length of increasing
Fig. 75: Functions for segments in your time series. The result is a value of the average length.
determining parameters of ~ You can select multiple documents simultaneously for these functions

increasing sections in the  and your results are summarized in a single document.
time series.




4.4.8.2 Properties.IncreasingSegments.Length

This function shows the length of the increasing segments over time. The table in Figure 76
illustrates the date and time of commencement of your segments and the second column gives the
values of your segment length in the number of days. The average values of discharges here usually
increase for 3 days. Segments longer than 5 days occur only rarely and a maximum increased value
of 15 consecutive days is shown.

Visibility |2 | Chart Position (B B B B
20

15

10

Length

5

0

1.1.1835 1.1.1950 1.1.1965 1.1, 1880 1.1.1985

Date Length
11/2/1930 12:00:C 2
11/4/1930 12:00:C 2
1171171930 12:00 2
12/6/1930 12:00:C 4
12/22/1930 12:00: 2
1/2/1931 12:00:0C 4
1/8/1931 12:00:0C 2
1/14/1931 12:00:C 2
1/16/1931 12:00:C 8

i

Fig. 76: Visualization of increasing segment length over time.

4.4.8.3 Properties.IncreasingSegments. TotalLength

This function presents the total length of increasing segments as a single number for the
entire series.

4.4.8.4 Properties.IncreasingSegments.Count

Unlike previous function, this command finds the total number of segments with
increasing values in your selected document. Multiple documents can be manipulated
simultaneously and results combined in one document.

4.4.9 Properties.ConstantSegments

This group includes commands similar to the previous one, except that it analyzes the
characteristics of segments with constant values. This function allows simultaneous multiple
document processing.

4.4.10 Properties.DecreasingSegments

Four functions in this group are designed for segments with decreasing values over time.
Since these functions have already been sufficiently described in previous subsections (4.4.8), they
will not be described in detail here.




4.5 Edit

Functions of the Edit group are used to adjust the time series. This group of commands
and tools has the richest value in processing your results. These commands allow you to select and
filter time series, fill gaps, delete selected sections or combine two time series into one using a
number of parameters. The individual functions are described in the following subsections.

% | By Time Filter...

% | By Value Range...
== | By Conditions...

2 By Course »
EE  Empty Values...
0

Zero Values...

A | Increasing

=+ Constant

" | Decreasing

Fig. 77: Commands in the “Edit.Select”

group.

4.5.1 Edit.Select

The Edit.Select group includes tools which
enable you to select parts of your time series data into a
new document. They can be selected by time range,
values range, using special filter or according to user-
defined conditions.

Most features here can be used simultaneously
in multiple documents, resulting in creation of several
new documents. This means that the results are not
merged into a single document. The first selection
option is used for editing by “time range” selection.

4.5.1.1 Edit.Select. ByTimeRange

The Edit.Select.ByTimeRange function allows you to import part of your time series from
the selected document into a new one. Here, however, you can select only one document. Click on
this function and your selected document is displayed in a separate window. Using bottom sliders,
you define time range to be copied into the new document (Fig. 78). The selected graph segment is
highlighted in red colour. The beginning of your time range is defined by the upper slider and the
end by the lower slider. The dates of your selected beginning and end are shown on the right side of
the sliders. When you have defined this time range, your selected values are copied into a new

document (Fig. 79).

Edit.5election.ByTimeRange

selected range.

25
20
15
10

5

With this tool is possible to select an range of data into the new document. You must only define the start and end of

The following
specific visualization in
Figure 79 results from
using any commands in
the Edit.Select. The
graph portion of the
document window is dis-
‘ played in the original

[E=1 EoR ==

1.1.1935 1.1.1950 1.1.1965 1.1.1980 1.1.1985

Selection Start < [ » 6211943

Selection End < [J » 1181976

[ Cancel ] [ Select

l

Fig. 78: Your choice of time series imported into a new document, using
the defined “time range”.

document (blue) and va-
lues from new documents
are displayed as points
(orange). The table por-
tion shows only the sele-
cted values. This view
was selected because it is
clear that the values come

from the Edit.Select function. However, if the original document is deleted from memory, this

document is visualized as a classic linear series of values over time.
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Date Value

6/21/1943 12:00:C 044
6/22/1943 12:00:C 042
6/23/1943 12:00:C 0.35
6/24/1943 12:00:C 0.35
6/25/1943 12:00:C 0.35
6/26/1943 12:00:C 0.31
6/27,/1943 12:00:C 0.25
6/28/1943 12:00:C 0.23
6/29,/1943 12:00:.C 0.23
6/30/1943 12:00:C 0.23

I |

Fig. 79: Example of a document created by the “Edit.Select”” command.

4.5.1.2 Edit.Select.By TimeFilter

| Edit.Selection.ByTimeFilter

With this function you can select data from document by adjustable time filter.
By Year

1930 1931 1932 1933 1934 1935 1936 1937 1938
1939 1940 1541 1942 1843 1944 1845 1945 1947
1948 1949 1950 1951 1952 1953 1954 1955 1956
1957 1958 1859 1960 1961 1962 1963 1964 1965
1966 1967 1968 1969 1970 1971 1972 1973 1974
1975 1976 1877 1978 1879 1980 1981 1982 1983
1984 1985 1986 1987 1988 1989 1990 1991 1992 =

m

By Manth
January February
=] July =l August
= By Day of Year
By Day of Month

=l By Day of Week
| By Hours Range
| By Minutes Range
| By Secends Range

March April
=] September [C] October

May June
[7] November [] December

Range is

Select All

[ Cancel l [ Select

|

Fig. 80: Tool used for selecting data according to its temporal
characteristics.

The second choice for time
series data selection is based on
temporal characteristics and
parameters of the time series.
The dialog shown in Figure 80 is
displayed when you click on this
command. You can vary filtering
of your series quite considerably
using the settings in this window,
and this function can be used
simultaneously for several docu-
ments. Data can be filtered
according to eight parameters.
When you select the parameter
you want activated, click on the
check box to activate the filter. If
you do not want to use the
selected filter, the IsChecked
parameter must be set to False.
You can also use a combination of
different filters here, as shown in
Figure 80.

(1) The first filter selects your data by year. From the list of years, select those you want to
copy from the existing document, (2) The second filter sorts the data by month of the year.(3) The
third filter lets you select data according to the day of year (1 — 366). During the selection process,
the program reads the current date. If the value meets your defined range conditions, copy the
current row from the series into a new document. (4 -8) the remaining filters let you filter the data
by day of month, day of week, hours, minutes and seconds ranges.

The example of combining these filters in Figure 80 allows you to copy the records in your
current document from the years 1930-1940, from the months January — June and from the 5" to the




15" day of those months. When you define these filters, the program copies the data that meets your
specified parameters into a new document.

4.5.1.3 Edit.Select.ByValueRange

With this filter you can

Edit.Selection.ByValueRange l=[= &S | create a new one from the current
By this dialeg we can get number of values from time 40 document that meets the Condition
series n defined range of values 1 | of values range defined by one or

Top Threshold Is Used 5.4

two thresholds (Fig. 81). If you
want to activate the upper or lower
limit, just click on the check box
IsUsed and define the required

Fig. 81: Data selection according to value range definition. V_all'_'e' This Comma_nd is  set
similarly to the function Proper-

Bottom Threshold [ [s Used 0

| Cancel || Select |

ties.NumberOf.DefinedValues.

4.5.1.4 Edit.Select.ByConditions

Using this tool, you can select data from any type of document based on a user-defined
filter. Example of dialog is shown in Figure 82.

In this dialog, you write

Edit.Selection.ByYalueRange : . . . .
your user-defined filter script in

By this form you can select data from selected timeseries according to user defined filter. the text b It t t is th
This filter is simmilar to SQL Commands. € tex OX. S structure 1S €
Bxample: same as for a SQL command after
Date > #1/1/1990# AND Value = 20 the WHERE clause. You can use
Date > #1/2/1999% AND Date <= #13/2/2002% AND Value >= 20 AND Value < 5 this tool for both time series, and

any other type of document. Each
condition consists of a column
name (e.g. Date) operator (e.g. >,
| cancel  J[  seet || = <=) and value (12.2;
#13/2/2002#; 'Document_Name').
If the value has a string character,
it must be enclosed in ‘quotation marks'. If it is a numerical value, you write it without the quotation
marks and if it is date-time it is enclosed by #. If you use multiple conditions you must join them by
the operator AND or OR. For example, you can use the following command:

Fig. 82: Data selection according to user-defined filter.

Date > #1/1/1999# AND Date <= #31/12/2000# AND Val ue <= 20 AND Value > 5

As shown in the box above, this command selects values greater than 5 and equal to or less
than 20 from the 1999-2000 time series. Using this function, you can define highly customized
scripts for your data selection.

4.5.1.5 Edit.Select.ByCourse

The commands in this subgroup can be selected from time series segments which have a
certain characteristic; such as segments of values with a constant or increasing trend. These
commands can be used on several documents simultaneously, and the same number of new
documents will be created.




4.5.1.5.1 Edit.Select. ByCourse.Increasing

This function selects
segments with a growing
= trend of values from the

QL2 x [eil
Visibility |ES | chart Position (B Bl B B

6 current time series and
copies them into a new

4] document. Examples are
shown in Figure 83. The

o =l J/ | original time series is shown
FAS / . - by the blue line and the
RN EE 1 0| selected increasing segments

19. 3. 1944 2.4.1944 16. 4. 1944 30. 4. 1944 14.5.1944

are highlighted by red dots.

Fig. 83: Example of result from the ‘Edit.Select.ByCourse.Increasing’
function.

4.5.1.5.2 Edit.Select.ByCourse.Constant

Similar to the previous function, this also selects data into a new document according to
their course. This function selects segments with a constant course of values.

4.5.1.5.3 Edit.Select.ByCourse.Decreasing

This function has the same characteristics as the previous two, but the time series selects
segments with a decreasing trend in values.

4.5.1.6 Edit.Select. EmptyValues

The Edit.Select. EmptyValues function selects an empty cell in the Values column in your
document record. These empty cells occur when some commands are used.

4.5.1.7 Edit.Select.ZeroValues

This command allows the user to select records in a time series which contain zero value.
For example, zero values are typical in air temperature and precipitation time series.

e 4.5.2 Edit.Update
Update
- Functions in the Edit.Update subgroup
E e can be used to edit data by selecting simple
Speganze ’ Ma-th Eunctions ! functions. Thege functions are_under the L_deate
1Value  Sin Cos  Tan In Round | button on the ribbon toolbar (Fig. 84). Again, you
Sgrt  Sartlx) | Trunc | Powsr Power(x) Mod can select a number of documents and the results
logl0 Logl) Exp  Cotan  Abs will be stored in the same number of new
B ' documents. You can use these functions to adjust
Fig. 84: Functions in the Edit.Update group. the values in your current document using simple

mathematical functions.

4.5.2.1 Edit.Update.+

This function is used for addition of your defined value to current values in the time series.




When you click on a function in this group, an input box is displayed. Here you enter your required
value and the program automatically performs the selected mathematical operation with all values
in your document.

4.5.2.2 Edit.Update.-

In contrast to the previous function, this allows you to deduct your value from the values in
the time series.

4.5.2.3 Edit.Update.*

Using this function, you multiply the time series values by a defined amount.

4.5.2.4 Edit.Update./

This final basic function allows you to divide time series values by a defined amount.

4.5.2.5 Edit.Update.Math

The Edit.Update.Math subgroup of commands contains 17 mathematical functions used in
the same way as the previous functions. They are described in Table 1 below.

Table 1 Functions in the Edit.Update.Math subgroup of commands.
Name  Description

1/Value Returns 1 / current value in the time series

Sin Returns the sine of the number

Cos Returns the cosine of the number

Tan Returns the tangent of a number

Ln Calculates the natural logarithm

Round Rounds the number to a defined accuracy
Sqrt Returns the square root of the number

Sqrt(x) Returns the X, root of the number

Trunc Removes decimals

Power Returns the square number

Power(x) | Returns the X-squared number

Mod Computes the remainder after dividing by number
Logl0 Calculates the logarithm of the number
Log(x) Calculates the logarithm to the base
Exp Calculates the square of the “e”
Cotan Returns the co-tangent number
Abs Returns the absolute value of a number
4.5.3 Edit.Delete

Functions in the Edit.Delete group are used to records deleting from the time series of the
selected documents (Fig. 85). These commands are exactly the opposite of Edit.Select commands.
Individual features and tools are the same in both groups, except one group selects the data and the
other deletes it. The function and use of each tool was previously explained in detail in chapter 4.5.1.
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Fig. 85: Functions to delete data from
your time series.
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Fig. 86: Functions for filling gaps in your

time series.

The only thing you must remember is that these
functions work in reverse; these delete your selected
values.

4.5.4 Edit.Gaps

There are two tools to fill the gaps in time series
in the subset of Edit.Gaps commands (Fig. 86). The first
function is used to fill gaps with simple linear
interpolations from the last two values, while the second
command works on a comparative interpolation basis.
Their functions are presented in the following text.

4.5.4.1 Edit.Gaps.Fill

The first function displays the form in Figure 87.
With this tool, you can fill the gaps in the time series
using a simple method. First, you set the time step which
defines the step of values measured in the time series.
Setting the Time Step parameter has been described
several times above, but in addition to entering values
manually, you can increase or

Edit.Gaps.Fill

=5l decrease the values in the text

In following textboxes you can exactly define the time span for gaps that will be searched in selected
time series. The individual integer values will be summed into one value.

Time step Days 1 Hours 0 Minutes 0 Seconds 0O

Resulting time span 1.00:00:00

Fill method Linear Interpolation Yl

Value 5 Max interpolated range as count of time steps

| concel | Fill ]

Fig. 87: Form for filling gaps in your time series.
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Fig. 88: Example of gap filling in the time series of river
discharges using linear interpolation.

boxes using the mouse wheel.
When you rotate the wheel in one
direction, the values are reduced,
and values increase with wheel
rotation in the opposite direction.
If you have defined the time step
for value measurement in your
document, then you only need to
define a gap filling method.

This method is selected
using four options in the combo
box. Missing records can be
inserted using the following
options; linear interpolation,
empty cells in Values column, or
zero or user-defined constant
value.

If you select a linear
interpolation, the program interpo-
lates the missing values from the
last existing ones. In addition, the
user can set the maximum length
of the interpolated period in the
next text box. If the time series is

in daily step and you set this value to 5, this gives you the maximum length of the interpolated
segment of 5 * time step = 5 days. If the gap is longer than this defined value, the records will be
added, but cells in the “Values column” remain empty. An example of values interpolated in the gap

is shown in Figure 88.

If you select the Nothing item in the combo box, gaps in the time series will be filled by




empty cells in the Values column. If you choose Zero, the cells are filled with zero value, and if you
select User Defined, the missing records in the time series will be added, but your user-defined
values will be substituted.

These tools can be used for multiple documents simultaneously, but the user must be sure
that the selected documents have an equal time step. Your results are then stored in separate new
documents.

4.5.4.2 Edit.Gaps.FillByComparing

Alternatively, you can fill gaps in the time series using the comparative interpolation method
(Figs. 89 and 90).

| Edit.GapsFillByComparing ==

This function is used for gaps filling in time series of data by using the method of comparing
interpelation. This method is used for example in the case of two profiles in one rivers, For filling select
the document in first combobox and as comparing document select one in the second combobo.

Document for filling [Ql ']

Document for comparing [QZ 'l

| cCancel || Fill |

Fig. 89: Dialog for setting gap-filling by comparative interpolation.

Clicking on this function
gives a dialog where you set
only two parameters in the
combo boxes. In the first combo
box you select the document in
which you want to fill gaps. In
the second combo box you set
the document according to the
values you want to insert. This
gap-filling method is used, for
example, when you have the
time series of discharges from
two profiles in a river — two
series with a similar course of
' 30.7. 2008 27.8. 2006 24.9.2006 22.10. 2006 values. An example is shown in

1.0+ Bl comparative series
[ series with a large gap
=== simulated series

13.5. 2006 10. 8. 2006 §.10. 2006 5.11.2008 FIgUI’e 90 Hel’e a gap was
Fig. 90: Example of filling missing values by “comparative found in the selected time series
interpolation”. (light red series). The program

finds the same time segment in comparative time series (blue series) and based on these values, the
missing values are filled (red line). For this conversion, the program calculates the ratio between
the first and last available values in both time series. These two ratio coefficients are interpolated in
the missing segment and finally these calculated values of conversion coefficient are multiplied by
values from the comparative time series. In this way, the program obtains simulated missing values,
and this procedure continues for the next gaps. This method is preferred for longer gaps. A
prerequisite for using this method is that the comparative series is complete — without gaps, and the
measurement time steps are equal in both series. Where the comparative series also contain gaps,
the program copies these into your new document.

4.5.5 Edit.Transform

Functions in the Edit. Transform group serve for temporal transformations of time series. For
example, daily time series can be converted to weekly series using these functions. These functions




e can be found in the ribbon toolbar under the Transform

—Cs button (Fig. 91). The individual functions are described in
bR the following subsections.

V' | Weekly r . .

— B Tl 7o wesity 4.5.5.1 Edit. Transform.Weekly.ToDaily

H |Hourly * 'H ToHourl ] . . .
e | HMS . = When you click on this command, the dialog in

Figure 92 is displayed. With this tool you can change the
- weekly type of time series to a daily type, and multiple
Fig. 91: Functions for temporal documents can be transformed simultaneously.
transformation of time series.

. User Defined...

Edit.Transform. Weekly. ToDaily (=34
Ik I This functions transform weekly type of time-series to daily.
RS et S S
Transfermation Type =
mlnte ollate Yaluss [ Cancel H Transform

Uze Zero Values
Use Last Value
Use User Defined Value

Fig. 92: Tool for transformation from weekly to daily time series.

This dialog allows you to set how the values will be added. This option is in the combo box.
To fill values between weeks you set the linear interpolation from existing ones, and new records
can be filled by the last measured value or zero. Alternatively, you can leave the cell in the Value
column blank or fill it by the constant user-defined value. Visual representation of these methods
is shown in Figure 93.

4.5.5.2.1 Edit.Transform.Daily.ToWeekly

Another tool from the transformation group is shown in Figure 94. This is used to transform
daily time series to weekly ones. You can create a weekly time series from the selected daily one
and you can set what values you want used. You can set all the following; the value from the
current time step, the average weekly value, the minimum and maximum value of the week or a
summary value for the whole weekly step.

4.5.5.2.2 Edit.Transform.Daily.ToHourly

This tool allows you to create a new time series from a daily time series to an hourly step.
After selecting your documents and executing the command, the dialog appears as in Figure 95. In
this dialog you set several parameters. Firstly, set the hour, minute and second to use the current
daily value from your selected time series. The other values in hourly steps will be then be
generated up to the next day. These values can be defined in a few ways, and this filling method is
defined in the combo box. These other values can be filed by linear interpolation, by empty cell,
zero or user-defined value, or they can be filed by the last measured values.

4.5.5.3.1 Edit.Transform.Hourly.ToDaily

In reverse, you can create the daily time series from hourly ones using this function (Fig. 96).
As in the previous cases, you must only choose documents you want to transform and then define
the method for completing the values. Here, you can use the average daily value, or the minimum,
maximum or summary value for your daily time step.




Use User

Interpolate Use Empty Use Zero Use Last Defined
values Cells values value value
Date | Value Date | Value Date | Value Date | Value Date | Value
1 .1 1 0.1 1 (.1 1 0.1 1 0.1
2 (.43 2 2 0 2 0.1 2 99.9
3 0.76 3 3 0 3 0.1 3 99.9
4 1.09 4 4 0 4 0.1 4 99.9
Date | Value 3 142 5 5 0 5 0.1 5 99.9
1 0.1 & 1.75 & b 0 b 0.1 b 99.9
7 | 21 :D> 7 | 21 7| 21 7 | 21 7 | 21 7| 21
14 0.7 8 1.87 ] B 0 ] 2.1 ] 99.9
9 1.54 9 9 0 9 2.1 9 99.9
10 1.41 10 10 0 10 2.1 10 99.9
11 1.18 11 11 0 11 21 11 99.9
12 (.95 12 12 0 12 2.1 12 | 99.9
13 0.72 13 13 0 13 21 13 99.9
14 0.7 14 0.7 14 0.7 14 0.7 14 0.7
15 15 15 0 15 0.7 15 99.9
Fig. 93: Methods of transforming weekly to daily time series
. Edit.Transform.Daily. ToWeekly
I Ik This functions transform daily type of time series to weekly type.
Value Definition -
_ a l. V Cancel H Transform
Use Min Valus
Use Max Value
Use Sum Valus
Fig. 94: Tool for transforming the daily time series to a weekly one.
| Edit.Transform.Daily. ToHourly
I I This functions transform daily type of time series to hourly type.
Type actual values to  Hour Minute Second
Cther Values =
Interpolate
Use Empty Cell Cancel H Transform
Use Zero Value
Use User Defined Value
Use Constant Value
Fig. 95: Tool for transforming daily time series to hourly ones.
 Edit.Transform.Hourly. ToDaily
Ik Ik This functions transform hourly type of time-senies to daily.
Transformation Type
Use Average Value
Use Min Value [ Cancel H Transform

Use Max Value
Use Sum Walue

Fig. 96: Tool for transforming hourly time series to daily ones.




4.5.5.3.2 Edit.Transform.Hourly. ToHMS

Using this tool, you can transform the hourly time series to time series with the smaller steps
of minutes or seconds. This dialog appears in Figure 97. Here, you set three parameters; (1) set the
minute and second values into what you want copied in the current hourly value, (2) set the method
of generating the next values. These values between existing hourly values can be filled by linear
interpolation from existing values or can be defined as in the previous cases with zero, empty cell,
user-defined value or by copying the last existing value, and (3) Using the Time Step parameter,

set the measurement steps

in the new document by minutes and/or seconds. Finally, press the

Transform button and the program generates a new time series from the existing hourly one with
the shorter time steps and values according to your defined settings.

Edit. Transfer.HMS.ToHourly ==
mﬁﬁwwﬁw This functicns transform HMS type of time series to hourly type,
O

Value Definition -
P Cort |t

Use Min Value
Use Max Value
Use Sum Value

Fig. 97: Tool for transforming hourly time series to smaller time steps.

4.5.5.4 Edit.Transform.HMS.ToHourly

This tool allows you to reverse time series with small measurement steps, from
Hours/Minutes/Seconds (HMS) to hourly time series (Fig. 98). With this dialog, you only need to
set the method of generating your values in the new document, and click on the Transform button.

Edit. Transform.Hourly. ToHMS

4 I
Type Actual Values to  Minute Second

Other Values [ V]

Time Step Minutes 0 Seconds O

Resulting Time Span

This functions transform daily type of time series to specific HMS type.

(=

[ Cancel It

Transform ]

Fig. 98: Tool for transforming small measurement time steps to hourly time steps.

4.5.5.5 Edit.Transform.UserDefined

Edit. Transform.UserDefined

This functions transform one type of time series to another one by definning new time step.

Selected Document | Q1 - Actual time step  1.00:00:00
Time Step Days 0 Hours 0 Minutes 0 Seconds O

New time step

Data Transformation Type [Use Average Value ']

=)

Transform

| Cancal ||

]

Fig. 99: Tool for user-defined time series transformations.

User-defined  transforma-
tions can be performed with the last
tool in this group. When you set
this transformation, the following
dialog appears (Fig. 99).

From the combo box, you
first set the document you want to
transform. Following your selection,
the program automatically determi-
nes the document’s current measu-

rement step and displays it next to the combo box. You then define the time step of values for your




new document. This new time step can be shorter or longer than in the selected document. Finally,
define the method of generating values in the last combo box. Thus, you can interpolate these
values, or you can use different statistical values such as minimum, maximum, average or
summary values. The method you select depends on the transformation character. For example, if
you create weekly time series from daily ones, you can use statistical values such as minimum or
average weekly values. But if you transform the weekly type to daily, you can not use any of these
summary values (min, max, average). To get these you must use the “linear interpolation” method.

4.5.6 Edit.ShiftiInTime
EditShiftinTime = This  function s
With this function you can shift selected timeseries according to the defined time span. l{sed to move the Value? of
time series over a time
Time Step Days 4 Hours 4 Minutes 0 Seconds O span To set this offset. use
Resulting time shift 4.04:00:00 the dialog in Figure 100.
Direction of time shift [Past (-] - On the first line you define
[ Conca | | the time shlﬂ. Thege values
Future (<) can be defined in days,
Fig. 100: Tool for time series values moving over a time span. hours, minutes or seconds,

and they are summed to the resulting time shift.

Finally, you must set the direction of the shift, depending on whether you want to move the
values to the past or future. Example of a shifted time series is shown in Figure 101. The blue line
shows the source document if this was not deleted from your computer's memory. The yellow line
shows the new document, which was moved in this case for 5 days in the future. This tool creates a
new document using a simple function to shift your values to the past or future, whichever you want.
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1.10. 1947 1. 1. 1948 1.4. 19458 1.7. 1948 1.10. 1948

Fig. 101: Example of values shifted in time.

4.5.7 Edit.ShowAsTimeSpan

With this tool, you can change the display type of time values in your document. After
setting all the parameters in the dialog, your temporal values are displayed in the form of decimal
values (Fig. 102).

Here, you first set the initial value (tp) in days, hours, minutes and seconds. This starting
time is set to the first row in your document. If this parameter isn't set, the first value will be equal
to t = 0. Then you set the type of time values. Based on this setting, values can be displayed as a
decimal number in days, hours, minutes or seconds. Finally, click on the Show button and the
results are displayed in a defined format (Fig. 103).

4.5.8 Edit.GetTimeStructure

This function has the very specific purpose to copy the time structure of your selected
document into a new one. This new document will contain a table with two columns. The
DateTime values are in the first column and the second column is empty. There is no graphical




visualization in this document.

Edit.5howAsTimeSpan

usefull for some medelling software tools,
Start Time Definition Days 2 Hours 0

Start Time Value 2.00:00:00

With this function you can show selected timeseries timeline as time span. This function is

Minutes

0 Seconds O

[ Cancel H Show l

Time Span Type ‘Days b
Hours
Minutes
Seconds

Fig. 102: Dialog for setting the display of time parameters in your document.

Classic DateTime
Format

Date

11/1/1930 12:00:00 AM

11/2/1930 12:00:00 AM
11/3/1930 12:00:00 AM
11,/4/1930 12:00:00 AM
11/5/1930 12:00:00 AM
11/6/1930 12:00:00 AM
11/7/1930 12:00:00 AM
11/8/1930 12:00:00 AM
11/9/1930 12:00:00 AM
11/10/1930 1.2:00:00 AM
11/11/1930 12:00:00 AM
11/12/1930 12:00:00 AM
11/13/1930 12:00:00 AM
11/14/1930 12:00:00 AM
11/15/1930 12:00:00 AM
11/16/1930 12:00:00 AM
111771930 12:00:00 AM
11,/18/1930 12:00:00 AM
11/19/1930 12:00:00 AM

Time Span in

Time Spanin Time Spanin  Time Span in

Days Hours Minutes Seconds
TimeSpan TimeSpan TimeSpan TimaSpan
[ [ ] o

1 24 1440 86400
2 45 ZBED 172800
3 72 4320 259200
4 =l 5760 345600
5 120 7200 432000
6 144 Ba40 518400
7 168 10080 604800
g 192 11520 631200
9 216 12960 T77600
10 240 14400 &84000
11 264 15840 950400
12 268 17280 1036800
13 312 18720 1123200
14 EEL 20160 1209600
15 360 21600 1296000
16 384 23040 1382400
17 408 24480 1468800
18 432 25920 1555200

Fig. 103: Examples of results from the described function under various settings.

4.5.9 Edit.GetValues

This function is used to copy values from one document to another by using the dialog in
Figure 104. You set the documents you want to use in two combo boxes. In the first combo box, set
the document into which you want to copy the values. Here, the time structure is important because
this sets the values copied from the second document — in the bottom combo box. Your third
document can then be created from the time structure contained in the first document and the values

in the second document.

Edit.GetValues

parameter into the second document.

With this function you can select values from one document and copy it according the time

Selected Document

[

)

Get Values From Document [Q_‘I_.2

)

[ Cancel ][ Get Values

Fig. 104: Tool for copying values from one document to another.




The use of this tool is appropriate when you want to create a document with the time
structure identical to your first document, together with all its gaps and temporal characteristics. It
IS important to remember that these values will be copied only if the time records are identical in
both documents. This means that if measurements are shifted in one document even by only 1
second they cannot be copied into a new document.

4.5.10 Edit.Combine

This additional function Edit.Combine is used for merging two documents into one. This is a
very powerful tool that you can use to combine two documents using really interesting approaches
and features. After running this function, the dialog displayed in Figure 105 appears.

Edit.Combine (3w

With this tool you can combine two time series by multiple approaches. At first select two
time series that you want te combine, then select combination type with required
parameters and finally click on the Combine button.

AlqQ1 ~|  B|qu7 - |
Aand B A not B A xor B AorB
@
Function For Identical Records [A +B "l
[ Cancel l [ Combine

Fig. 105: Tool used to combine time series.

In the top combo boxes you select the two documents you want to combine. These
documents should be of similar nature and character. For example, they can be two time series of
river discharges. These two documents can be combined using one of the four procedures displayed
on the option buttons. Its function is described in Figure 106.

These methods are similar to those used in the combination of two layers in a GIS program.
The only difference here is that time series are used to combine the time characteristics in your
selected documents. Method “A and B” creates a new document from the values contained in both
your existing documents. Method “A not B” creates a document only from values contained in your
document A. Method “A xor B” is used to create a document from records that are unique and not
included in both documents. The last method “A or B simply merges the records of both series. In
methods A and B and A or B, two records with identical time can be created in relation to the time
structure. The function used to merge these identical records into one is set in the last combo box.
This combo box contains a number of combining functions. Among other possibilities, for
example, these records can be added-up, multiplied, averaged or higher values can be selected.

4.5.11 Edit.Convert

This final editing function is used to convert values. More that 2,000 functions for
converting values are located under the last button on the Edit ribbon tab (Fig. 107). You select the
type of conversion you want in the menu, and the program includes 11 basic types of conversions.
These include conversions for temperature, velocity, pressure and density, as well as for the many
other factors listed in Figure 107.

You select the unit you want from the sub-menu and the type of conversion you require in
your selected documents. The program then recalculates the values according to the defined
conversion and stores the results in new documents for you.




A
Date [ Value
1 12.2
2 | 231
3 2.3
4 143
5 88.9
6 12
7 45
8 345
9 23
10 2
11 55
12 57
13 | 0.78
14 | 1.23
15 34
16 35
17 21
18 23
19 15
20 14

m

=.m°
Convert

-

Speed
Volume

Pressure

Temperature »

3

¥

3

A and B AnctB A xor B

AorB

o

B
Date |Value Date |Value | | Date |Value| | Date |Value Date | Value
1 122 1 1122 1 12.2
2 1231 2 1231 2 | 231
3 |23 3 23 3 23
4 [1.43 4 1143 4 | 143
5 889 5 |8819 5 88.9
6 | 122 6 | 242 6 | 242
712341 7 | 68.1 7| 681
8 | 23 8 3473 8 | 347.3
9 1143 9 12443 9 2443
10 | 88.9 10 | 90.9 10 | 909
" 12 |l [[ 11 | 175 11 | 175
12 | 45 12 | 50.7 12 | 50.7
13 | 345 |1 || 13 [345.78 13 |345.78
14 | 23 14 124.23 14 12423
15 2 15 | 54 15 54
16 | 5.5 16 4 16 9
7| 57 17 | 78 17 | 78
18 | 0.78 18 | 23.78 18 | 2378
19 11.23 19 [ 16.23 19 | 16.23
20 | 34 20 [ 174 20 | 174
2| 35 21 ] 358 21 35
22 | 21 22 | 21 22 | 21
23| 23 23 | 23 23 23
24 | 15 24 | 15 24 15
25 | 14 25 | 14 25 14
Fig. 106: Description of methods used to combine time series.
Frem Atmasphere Standard 4
From Atmasphere Technical 4 To Atmaosphere Standard
From Bar 4 To Atmasphere Technical
From Centibar 3 To Bar
From Decibar 4 To Decibar
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From Millipascal

From Millitorr
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To Water Column - Millimeter

Fig. 107: Conversion options in TS Editor software.




4.6 Functions

Tools included in this ribbon tab have a specific position and purpose. These are not in other
groups of commands and therefore they have their own separate group. Figure 108 shows the
individual tools in the Functions group.

e o
i n 0F = 5
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] -1

a1 = U G’

Mass Series Composite Unite  Profile In
Curve = | Interpolation Table Series  Time
& |Single

& Double...

Fig. 108: Tools and commands in the Functions tab on the ribbon toolbar.

Examples of the uses of these tools include; to create mass curves, interpolate the entire
series, to form composite tables from multiple documents, to unite multiple documents
simultaneously and to create statistical profile visualizations. These various tools and functions are
now described in detail in the following text.

4.6.1 Functions.MassCurve

Tools in the Functions.MassCurve sub-group allow you to create single or double mass
curves, as described in the next two sub-sections.

4.6.1.1 Functions.MassCurve.Single

An example of single mass curves creation is processed in Figure 1009.

20000 -

15000 —_—

10000

5000 S
0 : . . . .
1.1.1935 1.1. 1950 1. 1. 1965 1.1, 1980 1.1. 1995
Date Q1 Q2 .
11/1/15930 12:00:00 AM 4.89 0 g
117271930 12:00:00 AM 935 0 -
11/3/1930 12:00:00 AM 16.25 0
117471930 12:00:00 AM 19.10 0
11/5/1930 12:00:00 AM 2212 0
117671930 12:00:00 AM 24,08 0
A4 3020 1 0000 S RdA 20 8T Pl N
Fig. 109: Example of single mass curves creation..

This command can process multiple documents simultaneously with results merged into one
new document. After documents selection and execution, the program finds time ranges in your
selected documents and creates a new table from these values, where the first column contains the
date and time values. EXxisting values are then added in each document and the resultant mass
curves are stored in a new table. If the documents begin at different dates, the resultant curves are
offset from one another. In the resultant document you can analyze and evaluate the individual mass




curves. If you separate the mass curves into individual documents, you must select and process each
document individually.

4.6.1.2 Functions.MassCurve.Double

This function is used to create double mass curves. Clicking on this command displays a
dialog with settings (Fig. 110 Left). This dialog allows you to set the X-axis in the selected
document and select the documents where you want the Y-axis drawn.

20000 4

15000 4 /

& 10000

Functions.MassCurve.Double @
2 }

By this function you can create double L Q1
Mass Curves. 11/1/1930 12:00:C 4.89

11/2/1930 12:00C 9.35
11/3/1930 12:00C 16.25
[ T 11117471930 12:00: 19.10
¥ Axis 11/5/1930 12:00:C 22.12
Q2 11/6/1930 12:00:C 24.08
11/7/1930 12:00:C 2568
11/8/1930 12:00:C 26,90
11/9/1930 12:00:C 27.84
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Fig. 110: Left — dialog for double mass curves; Right — resultant document with a double mass curve.

When you click on the Create button, a new document is created with a table and graph for
the result (Fig. 110 Right). These double mass curves are used, for example, when you want to
investigate the effects of changes in precipitation on river discharges. There are numerous
opportunities to use mass curves and you will find other applications in books and papers.

4.6.2 Functions.SeriesInterpolation

This function can be used to create a new document by interpolation between two time
series. This function is set by displaying dialog Figure 111. You set the two time series you want to
interpolate in the combo boxes. Then, just set the Scale parameter. To create a new time series as
the average between these two series, leave this setting on value 50. If you want to increase the
impact of one document and decrease the impact of a second one, this can be done with this
parameter. This is useful, for example, when you want to create a time series of discharges between
two measured profiles where the distance between them is set as a percentage of the length (in
profile A) of the total length (between profiles A and B). After setting these parameters and clicking
the Interpolate button, a new document is created. If any part of time series is missing in either of
the two selected documents, the program automatically copies the values from the time series in the
document where these values are not missing. An example of this function is shown in Figure 111
Right.

This picture shows interpolation between documents A and B in the red lines. Three
interpolations were calculated with the Scale parameter set to 25 (green line), 50 (blue line) and 75
(yellow line).




Functions.5eriesInterpolation 0.9+
By this function you interpolate between
two senes.,
0.7
A @ v
B Q2 v
0.5+
Scale \ H
r
= :l 2 0.3 — A
36.39 — %
— 50%
[ Cancel ] [ Interpolate ] 01 5%
' 1.6.1976 1.7.1976  1.8.1376 1.9.1976 1.10.1576 1.11.1376

Fig. 111: Left — dialog for setting the interpolation function; Right — an example of the interpolation results.

4.6.3 Functions.CompositeTable

A further function allows you to create a composite table using settings in a separate dialog
(Fig. 112).

' Functions.CompositeTable

By this function you can create composite table from multiple selected documents.

Table Start 1. novembra 1930 0:00:00 %T|
Table End | 31 decembra 2006 0:00:00 %T| I Define by Selected Documents

¥ Axis
Q1
Q2
Q3
O so%
O 75%

| Cancel || cCreate |

Fig. 112: Dialog for composite table creation.

In this dialog, select the documents from the list with values you want to see in a single table.
Using the parameters Table Start and Table End set the time range for the resulting table. If you
want to use a range specified in selected documents, simply click on the Define by Selected
Documents button. The program automatically finds the time range of each document and uses
these values, [or these parameters can also be defined manually]. When you click on the Create
button, a new document will be processed as in Figure 113.

The first column of the table is reserved for the Date/Time component. Values from selected
documents are stored in the remaining columns. The course of these values from merged documents
is then displayed in a graph.

4.6.4 Functions.UniteSeries

The penultimate function of this group is reserved for documents unification according to
one, which you then select. The dialog in Figure 114 depicts its use. In this dialog, set the time
series in the combo box that you want to use to unite other series.




Date Ql Q2 Q3 . 50—

2/21/1986 12:00:C 0.33 0.76 0.434992 . —_
2/22/1986 12:00:C 0.347 0.703 043356039 Q2
2/23/1986 12:00:C 0.311 0.65 03937285 404 — a3
2/24/1986 12:00:.C 0.279 0.647 036012487

2/25/1986 12:00:C 0.27 0.698 0.3751154

2/26/1986 12:00:C 0.261 0.627 035086353 304

2/27/1986 12:00:C 0.253 0.58 03357573

2/28/1986 12:00:C 0.244 0727 0.36297612

3/1/1986 12:00:0C 0.302 0.723 040506654 20 4

3/2/1988 12:00:00 0.344 0.801 045549456

3/3/1986 12:00:0C 0.358 0.819 047031798 —

3/4/198¢ 12:00:0C 0.359 0.801 0458662441 104

3/3/1986 12:00:0C 0.356 0777 045848388

3/6/1988 12:00:0C 0.56 1502 0.7870888

3/7/1986 12:00:0C 0.718 1.945 1.0107849 O e
j;"TJHQQﬁ-]'),nn,m' 1488 - 2474 1 ;Q-;'ﬂggggp - 1.1.1935  1.1.1950  1.1.1965  1.1.1980  1.1.1995

Fig. 113: Example of a document created using the CompositeTable function.

Functions.UniteSeries @ ; . . : .
L o This unification is based on the same time structure as
By this function you can unite time series of .
selected documents according to the time your selected document. This means that the selected
structure of one document. documents from the list will have the same size, the same
According to the document step and the same gaps in time as your selected document.
[ 5 Then choose the documents from the list that you want to
Dacuments for the unification unite and click on the Unite button. The program
Q1 automatically unites these selected documents over time, and
_ saves the results in new documents.
[ 75% . . .
B Q11 4.6.5 Functions.ProfileInTime
[ q3.16
car The last function is used for the analysis of time
s series values, depending on the vertical parameter. To set
this function, use the dialog in Figure 115.
[_concel JL__nie ] This function is used for specific analysis of time

Fig. 114: Tool for series unification ~ Series, depending on the selected vertical parameter. You can
according to your selection. use this feature, for example, to analyze precipitation
depending on altitude or groundwater temperature
changes depending on the depth below the surface.
Choose the documents you want to analyze and add the vertical value where you want it located.
After setting this parameter in the text box, click on the Add button to add the document into the
table. Documents listed in this table will be used in subsequent analysis. When you define this,
select the parameter in the bottom combo box you want to calculate and visualize. You have a
choice of 10 statistical parameters. For example, if you want to analyze the relationship between
altitude and long-term annual average precipitation or long-term monthly average values, just click
on the Process button and the defined analysis is processed into a new document (Fig. 116).

In this example the time series of daily precipitation from four stations is used (altitudes
from 300 to 800 m a.s.l.). The chosen statistical parameter is the long-term average daily
precipitation totals. After processing, a new document is displayed in which the average values were
calculated for each station at different altitudes. The result is also rendered as a graph in vertical
profile, and it shows that the values of average daily precipitation increase with increasing altitude.
This tool is very useful if you have other vertical parameters in addition to the time series. It is also
possible to analyze other factors such as latitude or altitude with this tool.




' Functions.ProfilelnTime

X3

By this function can display time series values and statistic parameters in vertical profile.

Long-term Max
Long-term Range

Time Series |zrazky 241 Noviky =
Vertical parameter 300
Series Vertical “
ZLratky 598 _7liechov 800 x
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Monthly Min

Monthly Avg

Maonthly Max
Fig. 115: Time series analysis based on a vertical parameter.
Vertical Document Value
800 Zrazky 598_Fliech 2.3873238008315
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4.7 Statistic

Statistic tools are the most important functions in TS Editor 3.0 and you will use these
functions very frequently. The individual statistical functions are displayed logically in the ribbon
toolbar, according to their character (Fig. 117).

o= I - I o | EESS:
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- =
Basic InTime Specialized

Fig. 117: Statistical tools in the ribbon toolbar.

Individual commands are sequentially described in the following text. The program
calculates the long-term, annual, seasonal and monthly statistical characteristics. In addition,
the program also includes functions for creating statistical reports which can be used for fast and
efficient development of material for your final reports.

4.7.1 Statistic.Basic

The subgroup Basic includes functions for calculating long-term minimum, maximum or
average values. With these commands, you can process multiple documents together,, with results
merged into a single final document.

4.7.1.1 Statistic.Basic.Min

This function allows you to calculate the long-term minimum value from selected
documents. After selecting the required documents and executing the function, a new resultant
document will be created as shown in Figure 118. Selected documents are listed in the first column
of the table, and obtained values are in the second. Resulting values are shown in the graph as a
column series. Your documents always have the same character when you use the following
functions in this group of commands.

Document Min 0.2 -

a 0042 0.151
Q2 0.175

0.1

0.05 4

04

Fig. 118: Example of document created by a described function.

4.7.1.2 Statistic.Basic.Max

The Statistic.Basic.Max function is used to determine the maximum long-term value from
your time series.

4.7.1.3 Statistic.Basic.Avg

The Statistic.Basic.Avg is used to determine the long-term average value of your time

series.




4.7.1.4 Statistic.Basic.Sum

The Statistic.Basic.Sum is used to determine the summation value of all the values in your
time series.

4.7.1.5 Statistic.Basic.Count

The Statistic.Basic.Count function is used to determine the number of values in the
selected time series. This function is the same as Properties.NumerOfRecords, and it is included
here for uniformity of statistical functions. The structure of the resultant document is the same as
for previous functions.

4.7.2 Statistic.InTime

This group of commands enables you to calculate statistical
G B parameters of selected regular intervals, such as for the years, months

and seasons in the year. The minimum, maximum, average, sum
values and the number of values in your defined time interval can be
all | Min e analyzed in these intervals. Individual commands are described in
detail in the following sections.

Annual | Seasonal  Monthly

ol | Max

il | Avg 4.7.2.1 Statistic.InTime.Annual

ol Sum

il Count This group of commands enables you to calculate statistical
' parameters for individual years. These commands are in the ribbon
Fig. 119: Statistical toolbar shown in Figure 119. With these commands, it is possible to
;c;rrr;(r)ndzndeor annual handle multiple documents together, with results merged in one

resulting document.

4.7.2.1.1 Statistic.InTime.Annual Min
This command allows

06 you to calculate the annual
04 minimum values from the time
02l A LAWY AL series. Using this command you
RV A VAR e VA A can handle multiple documents

?9-29 . 1050 om0 together, with results merged in
one document. An example

Year Q1 Q2 document created Dby this
i:g 3233 g:: ‘ command is shown in Figure 120.
1002 P 0304 . .The in_dividual years are
1083 0163 0257 L listed in the first column of this
1984 0212 0.264 table, and minimum annual
1983 02 04 . values are shown in the

Fig. 120: Sample of minimum annual values processed from two following columns. Individual
time series. series are shown in the graph by

the lines over time. This has the
same character as documents created by other commands in this sub-group.

4.7.2.1.2 Statistic.InTime.Annual Max

This function allows you to determine the maximum annual values from the time series.




4.7.2.1.3 Statistic.InTime.Annual Avg

This command allows you to determine the annual values from your selected documents.
Here, these are, the annual average values.

4.7.2.1.4 Statistic.InTime.Annual Sum

The Statistic.InTime.Annual.Sum function lets you calculate summary annual values
from the time series. This is useful, for example, when you want to determine annual precipitation
totals.

4.7.2.1.5 Statistic.InTime.Annual Count

With this function you can get the number of records in the time series for individual
years.

4.7.2.2 Statistic.InTime.Seasonal

This subgroup of commands allows you to calculate seasonal statistical parameters of the
selected time series. As usual, you can process multiple documents together, with results merged in
one final document. After running any command in this sub-group, there is the dialog shown in
Figure 121.

- StatisticInTime. Seasonal.Min @

This function calculate seasonal statistic parameters.

Season Start (==) Month [6 '] Day [1 'l

Season End (<=) Month (12 +|Day (31 ~|

[ Cancel ] [ Calculate ]

Fig. 121: Dialog for determining the start and end of an annual season.

In this dialog, you define the season in which you want to calculate a selected statistical
parameter. The season is defined by season beginning and end, using month and day of month
settings. The example shows the defined season as the second half of the year — from the first day of
the sixth month to the last day of the twelfth month.

This subgroup of commands has the interesting functionality of ability to define seasons
exceeding the calendar year. If you define the start time as greater than the end time, the
program calculates statistical parameters between the date in the current year and the date defined in
the following year. In this way, for example, you can compute the statistical parameters for the
hydrological year, which in Central Europe starts on November 1st (month — 11; day — 1) and ends
on October 31st the following year (month — 10; day — 31).

4.7.2.2.1 Statistic.InTime.Seasonal Min

This command specifies the minimum values of a defined season.

4.7.2.2.2 Statistic.InTime.Seasonal Max

This command delivers a list of the maximum achieved values in a defined period of the
year.




4.7.2.2.3 Statistic.InTime.Seasonal Avg

4.7.2.2.4 Statistic.InTime.SeasonalSum

4.7.2.2.5 Statistic.InTime.Seasonal Count

4.7.2.3 Statistic.InTime.Monthly
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Year

2004
2004
2004
2005
2005
2005

YY1

Q1 Q2

0.2021935483870 0.3735483870967
0.3083666666666 0.6782333333333
0.3709032258064 0.8333548387006
0.4204193548387 0.9327741935483
0.1823571428571 0.5315714285714
1.2545161290322 2.6435161290322
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Fig. 122: Example of document containing the average monthly values.

lues of the statistical parameters for individual documents.

4.7.2.3.1 Statistic.InTime.Monthly.Min

4.7.2.3.2 Statistic.InTime.Monthly.Max

4.7.2.3.3 Statistic.InTime.Monthly.Avg

4.7.2.3.4 Statistic.InTime.Monthly.Sum

The Statistic.InTime.Seasonal.Avg command calculates the average values within the
defined period of the year.

This command calculates summary values within a defined period of the year.

The last command delivers the number of values in the time series recorded within a
defined period of the year.

This  subgroup of
commands  has  similar
character to the previous one.
The difference here is that the
commands calculate statisti-
cal parameters calculated for
individual months. The
example document created by
these commands is shown in
Figure 122. The first column
of the table contains the
individual years, while the
second one contains infor-
mation about the months of
the year. The remaining co-
lumns contain the actual va-

This function determines the minimum monthly values from selected documents.

Conversely, this function delivers a table and graph with maximum monthly values.

The Statistic.InTime.Monthly.Avg function calculates the average monthly values of the
selected documents.

The penultimate command calculates monthly summary values.




4.7.2.3.5 Statistic.InTime.Monthly.Count

Repcrls This last command determines the number of records in
— each month.

Monhly Reports

ol Min il Max 4.7.3 Statistic.Specialized.Reports

il Avg il Surn

The sub-group of reporting tolls is a special part of the
program’s functions and tools. These tools were developed for the
direct production of outputs that can be used in final reports. These
commands are under the Reports button in the ribbon toolbar (Fig.
123). In the current version of the program you can create reports
for monthly or daily values in the selected document. These tools
are described in the following text.

il Count
Classic Reports
E Annual Table

Fig. 123: Report tools in TS
Editor software.

4.7.3.1 Statistic.Specialized. Reports.Monthly

This group of reporting functions allows you to generate standard statistics, arranged and
visualized for fast insertion into your final reports. Using these functions, you can manage multiple
documents together and create an equal number of new documents. An example document created
in this way is shown in Figure 124.

Year Jan Feb Ma Apr Mz Jun Jul Auc Sep Oct N.

1937 0.23 0.212 027 041 030 053 019 019 015 0.17. 0.1«
1988 0.28 0.287 030 041 033 0.20 0.20 015 0.33 031 0.
1989 0.27 0.256 0.53 0.31 0.25 015 0.20. 0.18 017 0.17: 0.
1990 0.16 0.204 0.27 0.28 042 020 0.19 017 017 018 0.
1991 0.27 0.149 0.30 037 040 0.25 0.15 015 0.14 0.14: 0.
1992 013 014 044 054 022 023 0.20 017 019 019 0.
1993 0.24 0.283 0.29 0.35 0.26 007 0.08' 0.04 0.07 0.07' 0.1
1994 0.34 0.438 0.64 0.3% 019 0.25 0.11 015 0.24 0.23 0.
1995 0.35 0365 040 032 045 047 0.22° 0.23 0.27 013 01
1996 0.29 0.188 0.28 0.68 055 033 032 0.28 034 037 0.
1997 0.321 0312 046 0.34 032 023 0.27. 0.21 0.19 0.20 0.:
1998 0.26 0.23 0.26 037 036 030 0.15 0.06 0.16 032 0.

1999 0.19 0.217 0.58 0.36 0.27 0.21 0.28. 0.21 017 0.14' 0.1 24
2000 013 0.291 045 0.2 019 0.11 008 011 0.10 011 0.
2001 0.20 0.246 0.2% 047 017 014 012 011 013 015 0.1 1.5-

2002 016 072 032 028 020 0.23 0.2 0.20 0.20 0.19 0.
2003 0.26 0.214 0.27 034 024 0.20 015 013 011 0.12' 0.
2004 017 018 018 0.2¢ 029 0.28 0.200 015 017 015 0.

2005 0.19 0167 0.16 044 0.25 0.17 012 012 0.11 0.1 0.J

2006 016 0148 018 0.36 0.29 0.17 013 012 010 0.08 0.4  0.5- w

Min 008 01 01 01 007 007 0.05 0.04 0.07 0.07 0f "Elﬂh \ M “L Mh J
Avg 0.29 0315 042 041 0.29 0.26 0.20 0.17 0.18 0.20 0. 0 . ! | |
Max 078 178 103 112 081 072 0.8 048 06 061 17 81046 41963  12/1979  8/1996

4 1 [
Fig. 124: Example of a monthly minimum values report.

Individual years are listed in the first column of the table. Columns two to thirteen contain
monthly values of selected statistical parameters. Minimum monthly values are used in this example.
The last column contains the value of the selected statistical parameter for the entire year. The end
of the rows contains the minimum, maximum and average values for all months, and for the entire
time series. Two chart areas are displayed in the graphic part of this document. The upper chart area
contains the monthly values in annual courses (thin lines), the long-term average monthly values




(thick black line) and documented minimum and maximum range of monthly values (light blue
area). The lower chart area contains the course of calculated monthly values over time. The series
in the bottom chart area can be mouse-zoomed or scrolled. If you want to hide one of the chart areas,
you must use the classic chart setup options which appear when you double-click on the graphs.
These features were described in the first section of the manual. This chart and table have the same
structure as all commands in this group, and it varies only in the selected statistical parameter.

4.7.3.3.1 Statistic.Specialized.Reports.Monthly.Min

This function allows you to generate reports for minimum monthly values.

4.7.3.3.2 Statistic.Specialized.Reports.Monthly.Max

This function creates reports of maximum monthly values.

4.7.3.3.3 Statistic.Specialized.Reports.Monthly.Avg

This function generates reports for monthly average values.

4.7.3.3.4 Statistic.Specialized.Reports.Monthly.Sum

This function allows you to create a report for the monthly summarized values of the
selected time series. This tool is used primarily for generating reports of monthly precipitation

totals.

4.7.3.3.5 Statistic.Specialized.Reports.Monthly.Count

Statistic.Specialized.Reports.Class... @

By this functicn you can create annual
report table and chart from time series.

Document [Ql 'l

Years

1930
1931
[C] 1932
[C] 1933
O] 1934
[C] 1935
[C] 1936

=]

As daily [Min -

-

[ Cancel H Create ]

Fig. 125: Dialog for setting
annual report tables.

The last function in this sub-group allows you to create a
report that processes the number of records in individual
months available in your time series.

4.7.3.2
Statistic.Specialized Reports.Classic.AnnualTable

If you need to see the annual course of daily values in
table form, this function has been created exactly for that
purpose. After running this function, the dialog in Figure 125
appears.

Several parameters are set in this dialog. Firstly, in the
combo box you select the document from which you want to
create a report. The list shows the years you can generate your
reports. Check the years for your report and select the statistical
parameter you want to see. You can choose the daily minimum,
maximum, summary, average values or the number of

records in days. If the measurement time-step in your time series is equal to or greater than 1 day,
you can select any statistical parameter except the number of records in the day (Count).
Depending on how many years you select, this number of new documents will be created. Click on
the Create button and the document will be created as in Figure 126.




Day Jan Feb Mar Apr May Jun Jul Aug Sep Dct.

13 05 044 084 051 066 051 018 021 029 02 -
14 05 044 084 051 066 038 0.18 021 027 022
15 051 044 066 051 066 034 018 02 0I5 024
16 041 047 054 053 063 032 018 02 024 024
17 044 085 054 054 063 032 018 018 022 02 !
18 05 1 054 054 06 0321018 018 0.25 0.2 Jan Mar
19 06 15 051 057 06 029018 018 028 02

20 07 2 054 104 06 035019 018 044 02

21 075 27 11 4 06 04702 018 035 0.2 [
22 08 4 14 54 063 04102 02 035 022
23 085 23 14 35 063 03502 019 041 022
24 08 157 193 3 06 032018 024 051 022
25 055 113 167 25 057 032 018 05 051 027
26 038 075 104 178 054 0320181 047 08
27 038 075 09 141 054 029 018 041 051 07
28 038 066 09 132 054 028 018 035 06 07

29 038 09 122 051 028 038 032 075 104 6

30 038 071 122 051 028 032 029 063 063 l

31035 066 051 022 051 054 4 I

Min 03 035 051 051 051 028 018 018 02 02 5 | |'|

Avg 050 0821084 122: 0.708 0.50 027 0.25¢ 0.35¢ 0.36 i ﬂ.ﬁL I\ J _J | ,
Max 085 4 193 54 122 28 1711 075 104 gt A~ el A A S
Sum 1550 25.8( 26.1( 367 21.97 150 838 805 10.7¢ 111 10/Apr 19/4Jul 27/0ct

4 1 [
Fig. 126: Example of report document describing the annual course of values.

Values are displayed in this table in a well-defined structure. The first column defines the
day of the month (1 — 31). The remaining twelve columns contain daily statistical parameters for
each month. Finally, statistical parameters for each month are displayed in the last four rows
(minimum, average, maximum and summary values). There are three chart areas in the graph part
of the document. The first — the uppermost chart area — documents the monthly ranges (minimum
and maximum) of values and the average monthly values in the year. The central chart area
displays monthly summary values in column series. Finally, the bottom chart area shows the daily
course of selected values in the year. As in the previous case, you can easily set individual graph
properties using the built-in functions.

When you create a number of annual reports simultaneously, you may not recognize which
document belongs to which year, so this information is recorded as a comment in the tool tip for the
selected document in the Documents Panel (Fig. 127).

[ Qs X |‘—'|
Sl
Mame: Q18
File Source: CAUsers\milos.gregor\DesktophQ 1. bt
Created: 12/5/2012 9:46:42 PM
From Document: 1
By Function: Statistic.Specialized.Reports.Classic.Annual Table
Comment: Report for year 1931

Fig. 127: Information on the year for which the annual report was created.




4.8 Visualization

Another important class of functions in the TS Editor are commands for time series values
visualizing. This group contains a number of useful visualizations. However, these commands can
be used only for documents that have the character of the time series. A further specific is that
these commands generally do not produce new documents inside the documents Panel. Therefore, if
the active window created by these functions is closed, it can not be reopened and you must create a
new one. The basic division of visualization functions in the ribbon toolbar is shown in Figure 128.

oo b o e e Bl —

Line  Paint Line Point Area Column Bar XY Custom Predefined Dynamic

- - - - - - -

i
)
13

Fig. 128: Tools and functions for visualizing time series.

The visualization tools are divided into three main groups — Fast Charts, Classic Charts
and Specialized. The functions of the Fast Charts group are designed to display an extremely
long time series because of very fast rendering. Although these are really fast, they lack some
specialized settings and properties. In contrast, functions in the Classic Charts group allow you to
set a number of additional visual properties; although this method of rendering very long time series
is significantly slower. The functions of the Specialized Charts group allow you to make
predefined and specialized graphs. All these commands and features are described in the following
sections.

pol | I b e Il

Line | Point Line Point  Area Column  Bar

. . - - - - - The functions of the Fast Chart
[] | standard Classic Charts group_allow rendering graphs quickly, and let
you view extremely large amounts of data.
Therefore, these types of views are often used
) In Multiple Documents to visualize classical documents. This group
allows rendering the graphs using two types
of series — by lines or by points (Fig. 129).

This figure shows the possibility of rendering line series in a graph by the following three
functions: Standard, In Multiple Chart Areas and In Multiple Documents. These options are the
same as rendering time series using Fast Point series and also for rendering commands from the
Classic Charts group (commands from Line to Bar). These options relate to the number of
documents you selected for visualization in the documents Panel. If you choose only one document,
the Standard view is automatically used. This means that the series will be plotted on the graph as
one chart area. If you select multiple documents for parallel rendering, you choose one of the
described commands, and the result will resemble Figure 130.

It is clear from this figure that if you choose three documents and use the Standard
command, three series will be plotted in one chart area of the window. If you choose In Multiple
Chart Areas, the plot will be in individual chart areas in one window. If you choose the last
option (In Multiple Documents), the selected time series will be plotted in three separate
windows (each series in one window). This also works in the same way for other functions in the
Fast Charts and Classic Charts groups.

However, if you want to change this view, and want to move the displayed series between
chart areas, you can also do it using the chart properties setting described earlier in this manual.

4.8.1 Visualization.FastCharts

IJ””UIJ

& In Multiple ChartAreas

Fig. 129: Functions from the Fast Charts group.
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Fig. 130: Options of simultaneous multiple documents visualization (Left — using Standard view; Middle —
view using In Multiple Chart Areas command; Right — display using the command In Multiple Documents).

4.8.1.1 Visualization.FastCharts.Line

This function allows you to render selected multiple documents using the Fast Line type of
series. Each series in the chart automatically has a different colour, as in Figure 130.
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Fig. 131: Example of river discharge
visualization using the FastCharts.Point
command.
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4.8.1.2 Visualization.FastCharts.Point

The FastCharts.Point command allows
fast rendering of large amounts of data from a long
time series using the simple Point series. A
visualization example is shown in Figure 131.

4.8.2 Visualization.ClassicCharts

As already said, the visualization
possibilities of the Classic Charts group are
similar to the previous case, but they are rendered
significantly slower, because they allow you to
use many more variable settings. In addition, this
group has several other types of
series. The individual types of
series displayed in the graph can
be changed using features
accessed by double-clicking on
the chart. The following text
describes the individual functions.

4.8.2.1
Visualization.Classic
Charts.Line

The Line type of time

19 T T T
16. 6. 1951 30. 6. 1991 14.7.15951

Fig. 132: An example of a series displayed by the Classic
Charts.Line command with ‘next properties’ adjustments.

28 7. 1991

11.8. 1991 series display is similar to the
previous one, however it is not
suitable for very long series. On
the other hand, it allows you to

set multiple visual properties not available in the previous group. An example of an adjusted series
is shown in Figure 132, markers and labels are added for the actual time series. Labels can not be
set in the ribbon toolbar, so you must display the complete set of properties from the Main ribbon

tab.




4.8.2.2 Visualization.ClassicCharts.Point

The classic type of view using points allows visualization of a series of values. Although

you get these slower, they are very adjustable.

0
1111930 1121930 1.1.1831

121931 137931 1.47931 15193  1.6.1831 1.7.183

Fig. 133: Time series view using the ClassicCharts.Area
command.
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Fig. 134: An example of a series view using the Classic
Charts.Bar command.
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Fig. 135:
Charts.Column command.

Example of this type of chart is shown in Figure 135.

Example of a time series view using the Classic

4.8.2.3
Visualization.Classic
Charts.Area

This function displays the
time series of values as Areas
series. The example of a visually
modified graph is shown in Figure
133. You can set them any way
you want and export them from
the program as an image file.

4.8.2.4

Visualization.Classic
Charts.Bar

Another type of time series
display is available in the Bar
chart shown in Figure 134. As in
the previous cases, you can
display a number of documents in
a single window or in multiple
windows. Furthermore, with these
series it is possible to view one or
more chart areas. Time values in
this chart type are rendered on the
Y-axis, with measured values on
the X-axis.

4.8.2.5
Visualization.Classic

Charts.Column

This similar type of graph
creates the function
ClassicCharts.Column. The only
difference is that the time values
are represented on the X-axis and
the measured values on the Y-axis.
This type of chart is similarly
adjustable as the previous type. It
is also possible to view multiple
selected documents in one or more
chart areas in a single window.




4.8.2.6 Visualization.ClassicCharts.XY

The last type of chart from the Classic group is the graph of the relationship between two
time series. Figure 136 displays the dialog to setup this visualization and also an example of the
resultant graph.

In this dialog, it is

Visualization.ClassicChart.XY.5t... [mem] 50
necessary to set the

By this functicn you can show selected

document in relations as XY chart with dependent tlme Series tO be

summary table 401 4 shown on the X-axis and also

i documents that will be

[Ql_ = 20 s displayed on the Y-axis. On

s the Y-axis, you can set
Q2 3 A ;

B qus several documents simulta-

201 a L8 . neously and each series is

s, displayed in a different color.

104 A When you set these two

J parameters, you only need to

& click on the Display button to

T om s a0en see the result. Unlike

| cancel || Disply | ot previous visualizations, this

Fig. 136: Left —dialog for graph setting; Right — an example of an X- cre{:ltes a neV\_/ document
Ygraph glorgrap 97 P which stores time-synchro-

nized measurements from the
selected documents.

4.8.3 Visualization.SpecializedCharts

______ In this group of visualization functions and tools -
\& @ W Visualization.SpecializedCharts, you have features that allow you

= to create complex and predefined charts. The commands in this
group are divided into three types (Fig. 137). The Custom function
Specialized Charts allows you to create a custom graph that is completely adjustable,
such as a combination of the Fast Line, Point and Column types of
series. Under the Predefined button there are hidden commands to
create very specific and predefined chart types. Using the Dynamic
command creates a graph in which you can simultaneously scroll
and zoom multiple series in multiple chart areas. The functions from this group are described below.

Fig. 137: Tools and
commands for creating
specialized charts.

4.8.3.1 Visualization.SpecializedCharts.Custom

Creating a chart using this dialog is shown in Fig. 138. In this dialog you can set multiple
parameters before displaying the chart itself. You, set the number of chart areas you want in a
single graph in this dialog. After setting this parameter, it is possible to add individual series. In
the first combo box, select the document you want to view. You can use the same document
multiple times with different settings. In the second combo box, set the chart area where you want
to view the document and finally set the series type. When all these parameters are set, simply click
on the Add button and your defined series will be added to the table. If you make any mistakes, you
can delete the selected series from the table and click on the Delete icon. The resultant graph will
look like the example in Figure 139.

This example shows two created chart areas with three displayed documents. In the first
chart area, you show the course of daily air temperature and in the second you can put river




discharges in two profiles, with the first one shown as Area and second as Line.
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Fig. 140: Individual functions from
predefined types of visualizations.
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Fig. 138: Dialog for setting your defined graph.

Fig. 139: Example of your own defined chart.

4.8.3.2
Visualization.SpecializedCharts.Predefined

Here, 13 functions can be used in the predefined
types of visualization depicted in Figure 140.

Clicking on each command gives a separate dialog
which tells you where to set the properties and parameters.
Using these functions, you can create different types of
range charts, graphs of summarized series,
visualizations of selected segments of documents or
charts that show precipitation series and graphs of
rainfall-runoff conditions. All the types of range-charts

- that can be generated in TS Editor software are described

in the next chapter.

4.8.3.2.1
Visualization.SpecializedCharts.Pr
edefined. RangeCharts

Functions in the RangeCharts group
allow you to display the range of values in
defined periods. An example is shown in
Figure 141.

You can view ranges of values in
daily, monthly and annual periods in these
range-charts. In addition, you can view

51882 1/1984  9/1985 51987  1/1989

Fig. 141: Range-chart example which shows
oscillations in minimum and maximum monthly air

temperatures over time.

91390 51992

multiple documents simultaneously in one
graph. The following text describes
individual commands for creating your
range-charts.




4.8.3.2.1.1 Visualization.SpecializedCharts.Predefined. RangeCharts.Daily

The first command lets you view daily ranges. This function assumes that you select
documents you want to visualize which have time-step measurements of less than 1 day. If all
values in that one day are constant, or you select a document with a daily time step, the series is
displayed as a line.

4.8.3.2.1.2 Visualization.SpecializedCharts.Predefined. RangeCharts.Monthly

This function is similar to the previous one, except that ranges are rendered in a monthly
step.

4.8.3.2.1.3 Visualization.SpecializedCharts.Predefined. RangeCharts.Annual

This command is similar to the previous two. It lets you show the range of minimum and
maximum values in the time step of 1 year.

4.8.3.2.1.4 Visualization.SpecializedCharts.Predefined. RangeCharts.
FromMoreSeries

A further type of range chart allows you to create the above command. When you use this,
you can create a range chart from two separate documents (Fig. 142).

| Visualization.SpecializedCharts Predefined RangeCh... 4 %
With this function you can visualize ranges that are created =
from two series.
"
Created Series
Lower Upper . 0.8+
QL Qz X
0.6
0.4+
0.2+
Type of Display
= i
1@ Standard Visualization ) Individual Documents 0 o[4] | |
[ Cancel H Show ] 1.10. 1957 1.1.19%8 1.4.19598 1.7.1958 1.10. 1958 1.1.1559 1.4.1959

Fig. 142: Setting and display of the range chart combined from two separate time series.

Two series for each range object are defined in this display dialog, and the range between
the two defined documents is shown for each series. Set your documents with upper and lower
range limit by selection in the combo boxes. Click on the Add button and your selected range is
added into the table. Finally, choose whether you want to display the result as a simple visualization
or you want to create a new document. An example of visualization formed in this way is shown on
the right side in Figure 142. A range chart was created here using two documents with time series
for river discharges. The resultant visualization gives you discharge changes between two river
profiles over a period of time.




4.8.3.2.1.5 Visualization.SpecializedCharts.Predefined. RangeCharts.
PartWithLong-TermRanges

This function allows you to create a very specific type of Range visualization. Using the
dialog in Figure 143, one graph can show your long-term average range (daily, weekly, monthly)
from one document and the real course of measured values from a defined time of the same or
another document. Example of this visualization is shown in Figure 144. Select the document
from which you want to render the actual values in the form of line series from the dialog in the
upper combo box. The start and end date of the time series are then entered in the lower two
controls. If you want to see only a part of the time series in the graph, you can adjust these values
manually. Then, in the next combo box, select the document from which you want to create a series
of range values. Then define the range you want to use in the last combo box. You can create a
range from long-term values, daily, weekly or monthly values. Finally, choose whether you want to
see the visualization or if you want to create a new document. Then, press the Show button, and
your defined data is automatically processed and the result is displayed.

| Visualization.SpecializedCharts,Predefined.RangeCharts.PartWithLongTermRanges

‘With this functicn you can visualize selected part of document with defined long-term min/max ranges.

Selected Document Teplota ‘]

Time Span Start | 1. januara 1990 0:00:00 %F]

End | 31 decembra 1995 0:00:00 %F]

Document for Min/Max Ranges [Tep lota A ]
Ranges Type [Munth of Year i ]
Type of Display @ Standard Visualization () Individual Document

Cancel l [ Show

Fig. 143: Long-term range visualization.
40+

"4D T T T 1
1.1.1990 1.1.1992 1.1.19%4 1.1.1996

Fig. 144: Example of graph generated by the function described above.

Very interesting visualizations can be generated when other functions are combined with this
one.

4.8.3.2.2 Visualization.SpecializedCharts.Predefined. SumCharts

Sometimes you may want to create graphs with Column and/or Area series, where these
objects do not overlap, but where these objects have previously been rendered in addition graphs.




By this function you can show selected
documents in accumulated series.

Selected documents

| 'Lrlsuaﬁzation.SpeciaﬁzedCharls....@

o3
Q2
] Teplota

[ Cancel l [ Display

l

Fig. 145: Dialog for setting
summary graphs

Figure 146.

These types of graphs are not easy to create, because
visualized documents must have the same measurement step and
should not contain gaps or have different time scales. Therefore,
commands that automate this work for you are prepared here.
When you click on each command in this group, a small dialog as
shown in Figure 145 is displayed.

Using this, select the documents you want to see and click
on the Display button. Selected documents will be automatically
synchronized and rendered in the form of non-overlapped column
or area series. All four possible types of visualization are
described below.

4.8.3.2.2.1
Visualization.SpecializedCharts.Predefined.Sum
Charts.Area

The first function Predefined.SumCharts.Area allows
you to view selected documents in the form of Area series that do
not overlap but are added to each other. An example is shown in

4.8.3.2.2.2 Visualization.SpecializedCharts.Predefined. SumCharts.Area100

This second type of graph is similar to the previous one, but allows you to view selected
documents in the form of Area series (Fig. 147). The difference here is that values from individual
time series are recalculated from absolute values to percentage values, (where the total is 100 %),
and your values are displayed as percentages of the total amount.

[l | |
B

A

11,1976 1.1.1978

- = T
111900 1.1.197 11,1978 11,1380

Fig. 146: Example of a graph created by Fig. 147: Example of graph created by
Predefined.SumCharts.Area function. Predefined.SumCharts.Areal00 function.
4.8.3.2.2.3 Visualization.SpecializedCharts.Predefined.SumCharts.Column

This command allows you to view the values of selected time series in the form of columns,
where the values of the individual documents are aggregated. Example visualization created by this
command is illustrated in Figure 148.

4.8.3.2.2.4 Visualization.SpecializedCharts.Predefined. SumCharts.Column100

The last command in this group allows you to render series in columns. Unlike the previous
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Fig. 148: Example of graph constructed using
the Predefined.SumCharts.Colunm function.

function, values here are shown in relative form as
a percentage of the total sum.

4.8.3.2.3
Visualization.SpecializedCharts.
Predefined.SelectionCharts

The functions of the Selection Charts
group allow you to render selected sections from
several documents in one chart. Here, you use two
commands with different character. These two
commands and the results you get from using
them are described below.

4.8.3.2.3.1 Visualization.SpecializedCharts.Predefined.SelectionCharts.

SelectedParts

The Selected Parts function allows you to render selected segments from several documents
as separate series in one graph (Fig. 149). The selected segments are defined in the dialog, where
the uppermost combo box lets you select the document from which you want to select segments.
Based on this selection, the start and end of the time series are automatically entered in the lower
date time choices. These controls define the segment of the document, so then just click on the Add
button. The definition of selected sections is shown in the table, and these described steps can be
repeated for other segments or documents. When all the segments are defined, click on the Show
button and your graph is displayed. Its character will be similar to that shown in Figure 149. All
segments of the selected documents are displayed as separate series.

ion.SpecializedCharts.P Selection,
With this function you can visualize selected time ranges from
selected documents.
Document Q2 -
Selected Time Span
Start 1. novemnbra 2005 0:00:00 o v |
End | 6. decembra 2007 0:00:00 : "|
Defined Series
Dacument Start End
QL 2/1/185012 12/317185012: X
Qi 217194112 12/31/194512; XK
Q2 11/1/19451 12/31/196312: X
Qz 11/1/20051 12/6/2007 120 X
[ Cancel H Show ]
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30+
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1.1.1976

1.1.1980 1.1.1984 1.1.1988 1.1.1982

Fig. 149: Left — definition of segments from selected document; Right — final display of selected time series
segments.




4.8.3.2.3.2 Visualization.SpecializedCharts.Predefined.SelectionCharts.
AnnualParts

The second function uses a different approach, allowing you to view annual periods from
selected documents. An example is shown in Figure 150.
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ion SpecializedCharts.Predefined.Selection... [mas]| 16 -
With this function you can visualize selected annual parts
from selected documents
Document Q2 - T4+
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Document Year “ 6 ‘ ‘
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Fig. 150: Left - dialog for annual segments selection and definition; Right — resultant visualization.

[ Cancel H Show

First, select your document from which you want to select some annual periods in the
combo box. After document selection, the years are loaded into the checked list box and you select
what you want to view and press the Add button. This procedure can be repeated with other
documents, until all segments from all documents are defined. Then, simply click on the Show

button and the program displays all selected annual courses according to your defined settings, as
shown in the example above.

4.8.3.2.4 Visualization.SpecializedCharts.Predefined. TypedCharts

These types of graphs are used in specific cases. For example, this current version of
program allows you to display graphs of precipitations in the form of reverse column series and the
graph of rainfall-runoff dependencies.

4.8.3.2.4.1 Visualization.SpecializedCharts.Predefined.TypedCharts.
Precipitation

This visualization illustrates the time series of precipitations. For this type of visualization,
use the dialog shown in Figure 151.

First, set the display type in the top combo box. With this setting, you can view documents
in one or multiple chart areas. Then choose the documents you want to see from the list. A graph
displaying the time course of precipitation in the typical form is shown. The values on the Y axis are
reversed, and zero value starts at the top of the chart area.




| Visualization.SpecializedCharts....

By this function you can show selected
document as precipitation series.

Type of Display
[Standard -

Selected Documents

Om
[ Q2
] Teplota
Zrasky

[ cancel || Display |

80

Fig. 151: Left — setting the described visualization; Right — display of daily precipitations.
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4.8.3.2.4.2 Visualization.SpecializedCharts.Predefined. TypedCharts.
PrecipitationAndRunoff

Using the last function from these predefined visualizations, you can view the relationship
between precipitation and river discharges on multiple profiles. Here, the precipitations are
shown as in the previous function, except that the values are displayed on the secondary Y-axis.
This visualization is set in the separate dialog shown in Figure 152. Select your document
containing the precipitation time series in the top combo box, and select the documents with river
discharge values you want to see in the box in the list. Discharge values are displayed on the
primary Y-axis. Click the Display button and your set visualizations appear. Precipitations are
shown as a Column series and selected river discharges as a series of Fast Lines. Although only one
series of river discharges is illustrated in the example in Figure 152, you can display multiple

discharges simultaneously.

| Visualization.SpecializedCharts....

By this function you can show
precipitation/runoff visualization.

Precipitation Document

| Zrazky -
Selected Runoff Documents
Q1
O qz
[C] Teplota
[ Cancel l [ Display l

Fig. 152: Left - dialog setting the visualization; Right — the prepared sample visualization.

This described visualization is called PrecipitationAndRunoff, but you display other values,
such as temperatures, changes in groundwater levels or spring yields, depending on your work.
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4.8.3.3 Visualization.SpecializedCharts.Dynamic

The last option in visualization functions is the SpecializedCharts.Dynamic command. When you

use this command, the dialog in Figure 153 is displayed.

' Visualization.5pecializedCharts.Dynamic
With this function is possible to create user defined visualization from selected documents.

=]

Number of Chart Areas 3 ==

Series

Document Q2 b4

Chart Area

Series Type [Fast Line B ] I Add Series
Defined Series
Document Chart Area Series Type
Zrazky 1 Column A
Teplota 2 Fast Line ~
Q1 3 Fast Line X
Qz 3 Fast Line X
[ Cancel ] [ Show

Fig. 153: Setting a dynamic type of visualization.

This dialog is similar to that of the SpecializedCharts.Custom function. Here, you set the
number of chart areas to be created in the resulting graph window and define the documents you
want to see in the graph and the display types you want. After setting these parameters and clicking

on the Display button the window in Figure 154 appears.
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Fig 154: Initial view of this dynamic visualization.

In this visualization you render precipitations in daily time-step in the first chart area. The
second area includes daily air temperatures. Finally, river discharges from two profiles are in the
third chart area. When you look at the time range on the Y-axes, you see that each series has a
different range. Some start in 1930 and others much later. If you want these initial and final time
ranges synchronized in any of the earlier visualizations using built-in graph settings, this will take
quite a long time. Therefore, a function has been created for you, where time synchronization is




simple and fast. For this purpose you use the slider displayed at the bottom of the window (Fig.

155).

Visualization [:::]
Define zelection range in dave az decimal value.
Canicel |
1. 1987
= <:| Time Scale

Displayed Range
Fig. 155:  Slider which allows you to define the time range of displayed series.

The position of the slider determines the start of displayed range. The highlighted dark
blue portion of the slider shows the range of displayed data in the graph. When you first open this
window, the full length of the slider is highlighted, so that all available records from documents are
rendered. If you want to change the range of visible records just right-click your mouse in the area
of the slider. The input box displays your defined number of days. The example below defines
1,200 days. Click the OK button and the defined range of values is rendered and also the
highlighted part of the slider will be changed. Then just move the slider pointer over the time and
the series is automatically adjusted. An example of this process is shown in Figure 156.
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Fig. 156: Example of synchronized series rendering for the range of 1,200 days.
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This example shows the predefined visualization range of 1,200 days starting at 1.9.1985.
This visualization feature is most functional when you need to show multiple series in several chart
areas, and your same time ranges must be defined or changed for display. This is the last tool for
time series visualization in the current version of TS Editor. Now your complete options for
cooperation with other programs or file types will be described: using the final group of commands.




4.9 Cooperation

Functions in the Cooperation group communicate between TS Editor and external
programs, databases and files. This function will most likely be extended in future versions. The
current version allows you to work with (A) a third-party program — the Feflow software from
WASY. This program models water, heat and solute transport in rock environments. This software is
extremely practical, so the author of HydroOffice software uses it continually; and (B) the second
function of TS Editor allows you to import time series from CSV files, with very variable character
and it also allows created document export from this program into CSV files. The following
subsections describe these two cooperation functions.

4.9.1 Cooperation.Software.Feflow

Almost every hydro-geologist recognizes Feflow software (Fig. 157). This program allows
you to model transport of water, heat and dissolved solids in a two or three dimensional defined
model. Different types of time series of measured values can be used to model and calibrate results.
These include river discharges, yields of springs or technical objects such as wells, and also the
changes in groundwater levels. These values must be imported into the program using a specific file
with *.pow extension. This single file can contain one or multiple time series and these values are
stored in the well-defined structure described in the software’s documentation.

& FEFLOW6.0 @ milosgregor [New document] - [New document 2° - Slice 1] = e =)
@ File Edit View Mesh Simulstion Tools Window Help e [ ]=] %]
DPH DD Eve ENRA @@ 220000 Q0 e »p 1 &8 Wl I w4 Bk AR D
2 e~ 58 S B 9 od|isep: L7566 m ~ | Hydraulic head: % - X Bl Faf &l A~

Spatial Units & x| Hydraulic head
- Continuaus -

Domain i
4 Model Locations o

View Components | Inspection

Budget & x
Budget Domain

@ Mods! Domain

Node Sefection Set |[ Show

Spatial Units | Properties

Data 8 x

I;\ Active [m3/d] z

I Process Variables

& Boundary Conditions ()

I» Material Properties
Reference Data

o 10 20

Data | Maps FEFLOW (R) 0 ) Fydr.. | Tme.. | Plg.. | Budget

Ready w 72754,y 97.683, z 0.000 [m] OFF 57kB|126kB

Fig. 157: Screenshot from Feflow software.

However, the Feflow program does not include any

ﬁ specialized instrument for the preparation of your files.
Therefore, TS Editor has created all functions necessary for all
K= your files to be read and the processed values delivered in the

form required in Feflow software. For these purposes, you use
'L Read Feflow Time Series.. the features illustrated in Figure 158.
J'L  Create Feflow Time Series... Using these functions, you can import *.pow files into
the program or prepare a new file. The following two sections
describe these options.

Fig. 158: Functions for working
with Feflow software.




4.9.1.1 Cooperation.Software.Feflow.ReadFeflow TimeSeries

Fig. 159: Tool for time series parsing and
importing from *.pow file.

Cooperation Software.Feflow.ReadFeflowTime... [nin] Firstly, we describe the function prepared to
With this tocl you can read Feflow *.pow file and import parse and import time series from the Feflow *.pow
ftime series documents. file. For this purpose we use the dialog shown in Figure
159,

Time Series Using this function, you can parse *.pow file
1 OW 12/90 into individual time series. Firstly load the file using the
2 OW 13/60 .|| upper Open File button, and select the *.pow file from
j g: ;ii the disk. When you open the file, the program reads and
Hs oW B4 parses it. Individual time series are displayed as a list of
B 6 OW 11/98 series in the checked list box. Select from this list what
7 oW 15/78 you want to import into the program as separate
s OW H224 documents. Then you must define initial time To. Since
[a a ~I1 the series are presented in the Feflow program in the
Start Date (t=0) | 1. decembra 2012 0:00:00 %M form of decimal numbers of days, the program does not
| cancel || impor || know which day is at time To. Therefore, set this

parameter in the date time choice under the list of series.

If you don't know the date for Ty, or this is not important
for your work, define it with any random value. However,

it must be defined in some way. Then click on the Import button. The defined time series from the
*.pow file are selected with the time structure defined according to your original time definition,
and this prepared data is transferred into a new document.

4.9.1.2 Cooperation.Software.Feflow.CreateFeflowTimeSeries

The second function is used for the
opposite purpose. If you have a time
series in TS Editor that you want to use

=i

With this tool you can create *.pow file for time series importing into Feflow software.

Cooperation.Software.Feflow. CreateFeflowTimeSeries

Document  [Q2 b for modelling in Feflow software, we use
s this feature for creating the *.pow file.
When the command starts, a new dialog is
Document Series Name shown where you define the documents to

22 o ﬁ be used and compiled into a resultant file

(Fig. 160). Define the document you want
to use in the top combo box. After
selecting it, type its new name in the
- | lower text box. Then just simply press the
Add button and the program adds your
| | document definition into the table. This
procedure is repeated until you have
defined all the time series you want to use
in your table. Finally, you must define the parameter called Zero Time. This is automatically set to
the earliest date you have in all your selected documents. Zero time will be set as (To) in the final
document. If you want to modify this parameter, do it in the date time choice under the table. If you
enter a lower value than the predefined one, the first value with the earliest date in any series will be
set at time T > 0. If you enter a later date, the first time value will be set to a negative value (To <
0). After defining all necessary parameters, you must press the Export button and the program will
display a save file dialog to create the *.pow file on disk.

If the file is saved on disk, you can import it into the Feflow program using the built-in tool
— Time Series Editor (Fig. 161). Here you load it by pressing the Import button. Your prepared
file will be automatically loaded with the defined names of the individual time series. Then you can

Zero Time 6. decembra 2012 0:00:00 %F|

[ Cancel l [ Export

Fig. 160: Tool for creating a *.pow file with time series.




safely use these series for further modelling work.
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Fig. 161: Loading time series values from a sample *.pow file in Feflow.

In this way, the program allows you to communicate with the external Feflow program, and
this gives you greater opportunity to accelerate your modelling work, especially where you want to
compare discharge levels or report measured or modelled discharge levels.

Future versions of TS Editor are planned which will allow cooperation with many other
software and modelling programs.

4.9.2 Cooperation.File.CSV

This chapter explains the possibilities and capabilities of
csv) working with CSV files. These files are the standard for data exchange
— between different types of data storage, programmes, or they are the

csv result of data exports of various types of environmental data-loggers.
— Therefore, support for this file type is included in TS Editor. Moreover,

the program is used to import data and to export CSV files where the

Create CSV File.. values in line are separated by the tab chart. We use two commands to

Fig. 162: Functions for work with CSV files (Fig. 162). One is used to import and parse data
working with CSV files. from a CSV file and the second is to export data from a program in

the form of a CSV file.

4.9.2.1 Cooperation.File.CSV.ReadCSVFile

Firstly, we presented the ability to import data from a CSV file into the program. For this
purpose we use a stand-alone dialog (Fig. 163). We use a specific procedure to process CSV files.
First, load the document from the disk using the topmost button Open; this loads the file into the
upper text box as plain text. This is imported in the form of plain text so that you can see the
structure and nature of your file before setting up file parsing.

Now set the parameters of parsing. These parameters are located under the text box. First,
set the column delimiter that defines the values separator in line. There are several types of
separators you can choose. In this Figure, the semicolon is set. But, if the values are enclosed in
guotes, you select the next check box. If the file contains column headers in the first line, you also
mark the following check box. After setting these parameters, press the Parse button and the
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‘With this tool you can read all types of CSV documents. parslng |IneS and Va|UeS
from the file, and then
datu oot hodnota? ' Hodrots ~| insert it into the table
QLS S0462297 cells in the bottom part of
04/01/811170 147082 the window. When the
05/01/81:0,0:0

06/01/81,1,008:41.67 values are correctly
07/01/81,0.0,0 -
08/01/81,000 - | parsed, proceed to import

the time series into the

ColumnDeIlmitarE] F\eldsEncIasedInQuotesHas Header . neW documents_
datum hodnota hodnota2 Hodnota 3
01/01/81 14 012 5833 = From the ta‘ble’
o2/0L/e 55 04 22917 ~| use the combo boxes to
03/01/81 155 1.29 645.83
04/01/81 17 014 7083 select the columns that
05/01/81 Q [i] 0 H
i L 008 g include the values of
07/01/81 Q [i] 0 1
i : - : t|m_e and the column
00/01/81 0 0 0 - which stores the measu-
_ Date Column _ Date Column red Values Where yOU
@ © Value Column R
Time Column have columns with values,
[ Gxe [ mwe || YOU choose only one
column. You now have a
Fig. 163: Tool for time series parsing and import from CSV files. choice for the time values.

If the datetime values are
defined only by date or one column contains the date and time value, you define the date column by
the first combo box under the table. If the date and time values are divided into separate columns,
define them by the second group of two combo boxes. This separation of date and time values is
most common, for example, in CSV files from data-loggers. When you have defined all parameters,
just click on the Import button. A new document will be created from the selected values in the
table. If the table contains multiple columns with the measured values you want to import, just
repeat this procedure. These variable settings let you import all different types of CSV files into the
program, and all these can be parsed into individual single documents.

4.9.2.2 Cooperation.File.CSV.CreateCSVFile

myWin_Cooperation_File_CSV_CreateCSVFile @ Export Of documents
o , _ from the program also uses the
With this tool you can create user defined type of C5V file from selected document. .. .

very same principles, with the

Document [CompusiteTable.g "] dlalog shown in Figure 164.
Column Delimiter [; - Firstly, select the docu-
Fields Enclosed In Quotes ment you want to eXp_OI’t ":l the
[¥] Include Header top combo box. At this point it
[ cancet | [ Bpor. ] IS not possible to combine
multiple documents into a
Fig. 164: Tool for exporting selected documents into the CSV file. single one, so for this purpose

you use other functions in the

program, such as the Functions.CompositeTable. When you have selected your document, you
must set the column delimiter, which separates the values in a row. Then, you have the choice of
the following check boxes. You can enclose values into quotes and/or you can include the table
headers in the new CSV document. After setting all parameters, just simply press the Export
button and choose the location on the disk where you want your file saved.




5 Conclusion

The previous text describes how to use the graphics interface of TS Editor version 3.0. This
program is used to process the time series of values and environmental characteristic such as river
discharges, changes in groundwater levels, air temperatures, water mineralization and precipitation
totals.

You can apply this program for all your needs, and it allows you to use more than 2,000
functions and commands that are logically divided into separate groups. A rapid speed of function
processing and results display has been developed in this program. For professional users, the
program also includes a number of improvements such as built-in scripting language and a simple
tree structure.

This program is currently the flagship of the HydroOffice software package and the program
will be developed further in the future. Therefore, if you have any comments, notes or you lack
some function, you want installed in up-graded versions of this program, they will be greatly
appreciated. Please feel free to contact me via my email address on the user forum or in the contact
form on the site. | will be happy to receive criticisms and any advice you want to offer. If any errors
are found, these will be removed and you can re-install an update of the current version. Most active
users will be rewarded for cooperation by a free licence which will be given to you for the next
version.

I hope that this program and all other tools in the HydroOffice package help you in your
daily work and simplify all manual and time-consuming tasks, so that you can focus on the core
material of your work.




AppendixI: Document Naming Conventions

When working with this program, it is very important to know the way the names of the
documents have been generated. It is especially important to know how the documents were created,
which function was used for them and from which document the function was actually generated.
This knowledge is schematically described in Figure 1.
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Fig. 1:  Schematic representation of document naming in this application.

The base of the document name consists of the name of the text file from which data was
loaded into the program. Two documents that were loaded from the disk can be clearly seen in the
Figure above — Q1 and Q2. The first icon makes it clear that they were imported from the disk.
These two documents are then used in further work in the program with a variety of commands for
their processing

Basically, it is necessary to distinguish whether you are working with documents
individually or you are processing multiple documents simultaneously. When you work with an
individual document, the names of your new documents created using commands (such as
Statistic.Basic.Min) are composed of the name of the source document and the unique number of
processes involved. These two parameters are joined by dots. This means that if we used document
Q1 and it was the third process in the program, the name of the final document will be Q1.3. From
the resulting document name you know that the document was created from document Q1. If you
use this document (Q1.3) for further processing, the name of your subsequent document will consist
of the name of the source document Q1 and another number; the first time it will be 4. The final
document name is then Q1.4.

When processing multiple documents at once, this convention is sometimes changed. If the
result of processing of N documents gives the same number of new documents, the names are
generated in the same manner as in single document processing. However, if all your results are
merged from multiple documents into a single document, the naming convention varies. In this case,
the name is created from a combination of the function name and process number. An example
would be the name LongTerm_Min.4. From this name we know that this document contains the
minimum long-term values from selected documents, and then the Process number is added. This
numbering is important, because the program architecture requires that each document must have a
unique name. If you use the same command again for other documents, the name will be
LongTerm_Min.5. From their names, and especially from the last number, you can tell which
document was created earlier.
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