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1 Introduction 
The Nizowka2003 program selects drought events and estimates extreme drought characteristics, i.e. 
drought deficit volume and duration, from time series of daily discharges. This software manual is 
written based on the help file of the Nizowka2003 program. The original text (as it appears in the Help 
menu) has been revised to include up to date information on the latest version of the program and to 
provide more detailed information about the program features. In particular, care has been taken to 
adapt to the terminology applied in the Textbook (Chapters 5 and 6). Some terms are used 
interchangeable in the text and in the program, i.e. drought duration or low flow duration and drought 
duration or drought time. 

The theoretical background of the procedures applied in the program is further elaborated in the 
document ‘Background Information Nizowka’, also available on the CD. The Nizowka2003 software 
may be used free of charge in science and education. Using the program commercially requires 
permission from the program author Wojciech Jakubowski (wj@ozi.ar.wroc.pl). 

2 System requirements 
The program runs Windows 95/98/2000/NT/XP and requires at least a Pentium1 class processor, a 
colour monitor, graphics display of minimum 1024x768 resolution, 64 MB RAM, at least 60 MB of 
free disk space and a CD-Rom drive. 

3 Installation 
The installation is performed by running the Setup.exe program in the program folder on the CD. In 
the course of installation, the user will be prompted to specify the program destination folder of his 
choice. The default folder is C:\Program Files\Nizowka2003. The rest of the installation process 
requires no user’s intervention. To run the program double click the file ‘Nizowka2003.exe’. In 
addition to other types of data files required by the program, the package also includes a sample data 
base of daily streamflow series from the Global Data Set (Textbook; Section 4.5.1). 

4 Program structure 
When starting the program a main menu appears with a welcome message in the foreground. Selecting 
any of the options from the Main Menu will close the welcome message and open the selected option. 
The program allows the estimated distribution of the drought characteristics to be represented 
graphically or in form of tables. The program also allows displaying several charts at the same time. In 
order to arrange the screen in a desired way, the standard method of dragging and moving the 
windows with the mouse can be used. The user may also apply the windows functions available in the 
toolbar of the Main Menu. If several charts are displayed on the screen, the active chart will be the one 
whose top window bar is blue. Every new chart is automatically zoomed into the whole window.  

Note: if you do not see the whole chart, it may mean that the resolution of the screen is lower then 
1024x768, then in the Control Panel you should set fonts to small and screen resolution at least to 
1024x768. 
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5 Main Menu 
The Main Menu contains the following options: 

• Configuration 
• Distribution Estimation 
• Figures 
• Tables 
• Data 
• Help 
• Exit 

6 Configuration 
The ‘Configuration’ window consists of a left (Configuration) and right (Directory) part, each 
subdivided into two fields. The information required can be classified as follows: 

• Parameters for selecting drought events 
• Parameters for importing time series 
• Directory for importing new data 
• Language option 
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The program structure makes it possible to use data from different directories or folders on the 
hard drive. The field on the right hand side of the screen allows you to move between the different 
folders. If you would like to work in a new folder, you have to create the folder outside of the 
program, for example in Windows Explorer. You can import the flow data into the current folder using 
the ‘New Gauging Station’ option found under ‘Data’ in the Main Menu (Section 10.1). 

When you run the program for the first time, the time series data enclosed are stored in the folder 
\Dane, which is located in a subfolder in the folder where you installed the program. Time series from 
the Global Data Set included in program are located under \Dane. Each of the data folders contains a 
separate configuration file with the following information (further details on the selection of parameter 
values can be found in ‘Background Information Nizowka’): 

• Minimum distance between successive droughts – if the difference between the starting date of 
the next drought event and the ending date of the current event is less than the minimum 
distance than the events are pooled; 

• Minimum drought length (or duration) – droughts with duration less than the minimum length 
are removed from the sample; 

• Minimum number of drought events – specifies the minimal number of events required for  
estimation of distribution parameters; 

• Threshold level (in %) – specifies the discharge below which the flow is in a drought situation 
(i.e. less than or equal to the threshold), here a percentile from the flow duration curve is 
chosen, however any discharge value can be given; 

• Coefficient α – droughts with deficit volume less than a certain fraction α of the maximum 
drought are removed (volume ratio of minor droughts); 

• Way to determine seasonal droughts – seasonal drought events are selected either on the basis 
of data from the whole year or on the basis of seasonal data. When a percentile from the flow 
duration curve is used as threshold it is, however, always derived based on data from the 
whole year; 

• Way to determine base flow – the program allows for determination and analysis of the 
volume of base flow in forms of tables and charts using five different methods: 

- Type I: baseflow changes in a linear way between the most important minimum flows 
- Type I + max: same as Type I, except for the fact that the baseflow cannot exceed the 

level set in the ‘Station Data’ description 
- Type II: if possible, baseflow increases at a rate set in the ‘Station Data’ description 

but never exceeds the total streamflow 
- Type II + max: same as Type II, but the runoff cannot exceed the level set in the 

‘Station Data’ description 
- Type III: baseflow equals the minimum flow value of the last seven days 

• First winter and summer day – these dates are used by the program in the ‘New Gauging 
Station’ option only (Section 10.1); 

• Missing values – gives the code for missing values, e.g. -1.000 as used in the Global Data Set; 
• Language – either English or Polish can be chosen. 
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After clicking OK, these options will be applied as long as the file folder or the configuration 
parameters are not changed again. 

7 Distribution Estimation 
The ‘Distribution Estimation’ window consists of five fields in addition to buttons for estimation and 
displaying the results: 

• type of drought event and characteristic to be estimated 
• result of the estimation in terms of best-fit distribution 
• threshold level applied 
• estimated non-exceedance probability of the observed maximum drought 
• overview of gauging stations that can be selected for estimation 

 

 
 
In the first field the type of drought event and drought characteristic you want to select for estimation 
should be indicated. The type of drought event includes all year or seasonal droughts, and should not 
be confused with the way to select seasonal droughts that is given in the ‘Configuration’ window. The 
estimation can be done for the following three drought characteristics: 

• Deficit volume – the sum of daily deficits derived as the difference between the threshold level 
and the observed deficit flow; 

• Real low flow (or drought) duration – drought duration in days, not including periods of 
excess flow in case of pooled events; 
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• Full low flow (or drought) duration – drought duration in days, including periods of excess 
flow in case of pooled events. 

In a lower field in the window the threshold level is displayed. It is given as a percentile of the 
flow duration curve along with the corresponding discharge value in cubic meters per second. This 
level is usually set under ‘Configuration’, but can be changed here. In case the percentage chosen 
corresponds to zero flow, the threshold discharge is for deficit volume set to 0.1 m3 s-1, whereas for 
deficit duration a zero flow is accepted as it allows estimation of the duration of zero-flow periods. It 
should be noted that the discharge value of 0.1 m3 s-1 is automatically entered and the corresponding 
percentile will thus be applied for estimation even if a new station is chosen. To avoid this, mark the 
station, enter a new threshold, and then select the station again before estimation is performed. 

After the values have been specified, choose a station from the station list for which you would 
like to estimate the distribution of drought characteristics, and then push the ‘Estimation’ button at the 
right hand corner of the window. If the number of drought events is smaller than the ‘Minimal number 
of drought events’ specified in the configuration, the estimation will be interrupted and a warning 
message will appear. If the distribution has already been estimated for the given parameters, the 
program will ask if you would like to carry out the estimation again.  

The results will show in the two up till now empty fields under ‘Estimation’, i.e. the distribution 
selected for the number of drought events in a year (upper) and for the PDS of drought magnitude 
(lower). The best-fit distribution is marked next to it, and this is the distribution that is applied in 
further calculations. You may choose a different distribution by changing the mark (obviously, you 
can choose only one distribution for each characteristic). The chi-squared test statistic ought to be 
larger than 0.05. If not, the null-hypothesis should be rejected (i.e. the distribution does not fit the data 
well). In case estimation is not carried out, the corresponding distribution is marked in red. It is 
possible that none of the distributions will give an acceptable goodness-of-fit. The magnitude of the 
maximum observed drought and its non-exceedance probability is given in the bottom field.  

Following the estimation of the best-fit distribution, four other buttons are activated: 

• Drought distributions – Table (Section 9.3) 
• Drought distributions – Plots (or Figures) (Section 8.3) 
• Writing to text file (activates after ‘Drought distributions – Table’ has been active)  
• Print 

By pressing the first button, a ready-to-print table appears that contains the probability of non-
exceedance of the annual maximum drought characteristic that was chosen for estimation. The interval 
range of the table is defined as follows: 

• 1% (in 1% to 95% range) 
• 0.1% (in 95.1% to 99.5% range) 
• 0.01 (in 99.51% to 99.99% range) 

The second button displays the non-exceedance probability as a graph. Both the estimated (full 
line) and the observed annual maximum values (points) are shown in the figure. The observed values 
are not displayed if the results of an earlier estimation are presented (Section8.3). The plot includes 
zero values for years without drought (non-drought years).  
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By selecting ‘Writing to text file’ the tabulated results can be saved as a text file and the file name 
and directory can be specified. The file will be saved in the ‘Jpg&Text’ data folder and the default 
name given includes the gauging station code and the value of the parameters for which the 
calculations have been carried out. 

Finally, by pressing ‘Print’ an overview table appears which contains distribution parameters and 
goodness-of-fit statistics for all distributions. The distribution parameters are defined in ‘Theoretical 
background’ found in the Help menu. 

8 Figures 
The ‘Figure’ option on the Main Menu contains three sub-options: 

• Flow duration curve 
• Discharges 
• Drought distributions  

Be careful to choose the smaller exit icon (cross) or the ‘small-man’ button on the toolbar when 
closing a chart window to avoid terminating the Nizowka2003 program itself. 

8.1 Flow duration curve 
The window contains at the right a list with the available gauging stations. After selecting a station, 
the total number of years and the first year on the record is displayed in two text fields, i.e. the number 
of years (Years number) and the starting year of the period from which the curve are calculated 
(Starting year). You can then enter the period of your own choice. Pressing the ‘Figure’ button will 
display the flow duration curve, and the buttons in the top left corner of the chart window allow you 
to: 

• scroll data left and right for subsequent years (provided that the entire record is not chosen) 
• mark the threshold level on the figure – by dragging the red cross using the mouse it can be 

moved to another position (in the upper left corner of the window the current threshold level 
value is shown and fixed in this manner the value is remembered for further computations) 

• print chart 
• write to text file 
• exit chart 

In case the red cross for threshold selection is not active, clicking on the flow duration curve directly 
will open a small window with the current values of the curve.  

8.2 Discharges 
The window contains a list with the available gauging stations that can be selected for plotting the 
daily hydrograph. In the text fields you can specify a range of values that will determine which part 
and how the daily discharge will be plotted. After selecting a station, the following fields are 
automatically entered: 

• threshold level in % and in m3 s-1 
• starting year of the hydrograph 
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• number of years to be plotted 
• maximal flow value on the y-axis 

The threshold level is set equal to the value given in the configuration, the starting year is the first 
year on the record, the number of years equals one and the maximal flow value on the chart is set at 
twice the mean flow.  

There are two additional text fields that can be marked. ‘Baseflow’ allows you to plot the baseflow 
together with the total flow. The methods of its calculation are determined in the configuration (may 
take a few seconds). ‘Automatic scale’ adjusts the scale on the y-axis to enable the maximum flow on 
the record to be displayed. The hydrograph is displayed by pressing the ‘Figure’ button, and the 
buttons in the top left corner of the chart window allow you to: 

• scroll data left and right 
• print chart 
• tabulate the mean baseflow 
• write the chart to *.jpg or *.bmp file 
• exit chart 

By clicking on a particular point on the hydrograph the current flow value is displayed.  

8.3 Droughts distributions 
The window allows the probability distributions of several gauging stations for previously estimated 
distributions to be plotted together, and five fields appear on the screen.  
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The two text fields located on the lower right allow you to choose the type of drought characteristics to 
be plotted. Mark the selected gauging stations in the main upper field, maximum four stations. The 
selected distributions for the given gauging stations will then appear in the lower left field. You can 
change these distributions, however, bear in mind that some of them may not be well adjusted to the 
empirical data. A change, for instance, from ‘Deficit volume’ to ‘Real duration’ will imply an 
adjustment in the main upper window. After you have made your choice, press ‘Figure’ to display the 
distributions. Probabilities of non-exceedance (expressed in %) are marked on the horizontal axis. The 
vertical axis denotes either the drought magnitude, i.e. deficit volume or duration. By clicking directly 
on a curve the drought selection criterion and the point value of the cursor are displayed. 
 
 

 
 
 

It is possible to choose either relative (standardized) or non-relative (absolute) values of the 
drought characteristics, and you can change the scale of the y-axis by simply pushing the lower left 
button on the toolbar. Relative deficit is computed by dividing the absolute deficit with the daily mean 
discharge volume, whereas relative duration is obtained by dividing drought duration with the mean 
drought duration. The ‘File’ button is used for writing to file (*.jpg or *.bmp). If you want to plot the 
empirical values in the same plot, you need to use the option ‘Drought distribution – Plots’ under 
‘Distribution Estimation’ (Section 7). 

9 Tables 
The ‘Table’ option in the Main Menu contains three sub-options: 

• Discharges 
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• Droughts 
• Droughts distributions 

9.1 Discharges 
The window contains a list with the available gauging stations. By choosing one of them the daily 
flows will be displayed in a table. The first column gives the date, followed by the streamflow and 
baseflow, provided the latter has been calculated earlier as described in Section 8.2. The arrows below 
the table move the cursor to the beginning (the left arrow) and to the end (the right arrow) of the 
record. The middle arrow moves the cursor to the selected flow date. This table is mainly used for 
viewing and editing data.  

An additional button marked ‘Baseflow’ opens a table labelled average baseflow. The table gives 
the mean monthly, seasonal or annual baseflow (mark your choice in the right hand field). The seasons 
are defined while importing the data. You can print these tables after pushing the ‘Print’ button. 

9.2 Droughts 
The window contains a list with the available gauging stations. By pushing ‘Drought’ detailed 
information about each selected drought event and the configuration settings are summarized in a 
table, i.e. the start and end date of each event, its deficit, average deficit (i.e. deficit volume divided by 
full drought duration), days (i.e. real drought duration), the minimum runoff during the event and its 
date of occurrence, and finally the average runoff. The full drought duration can be derived based on 
the starting and ending dates of the event.  

The ‘Print’ button allows the information to be printed (drought parameters) and in addition a 
table that gives the number of droughts in successive years can be displayed. The ‘File’ button writes 
the table to a text file that can be imported into e.g. MS Excel for further analysis. 

9.3 Droughts distributions 
The window that appears is similar to the one under ‘Figures – Droughts distributions’ 
(Section 8.3).You can also here select a maximum of four gauging stations. By choosing the ‘Print’ 
button, a table with the selected droughts distributions is shown and ready to be printed. The table 
gives the probability of non-exceedance with a resolution of one percent. Push the ‘File’ button to 
write the table to a text file. If ‘Deficit volume’ is chosen the following columns are shown: 

• probability of non-exceedance 
• deficit volume 
• relative deficit volume (volume standardized by mean daily discharge volume) 
• relative deficit volume (volume standardized by mean runoff) 

For the estimation of drought durations the following columns are shown: 

• probability of non-exceedance 
• drought duration 
• relative drought duration (duration standardized by mean drought duration) 
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10 Data 
The ‘Data’ option in the Main Menu is used for importing and deleting new gauging stations in the 
current data base. It contains four options: 

• New gauging station 
• Edit description 
• Delete data 
• Delete estimated distributions 

In case of missing data in the series, the season (or hydrological year) with missing values is excluded 
from the calculations. An overview of missing values for the series in the Global Data Set is given on 
the CD under ‘Data – Global Data Set’. There should be at least 30 events (default value) for the total 
period. 

10.1 New gauging station 
This option allows adding new gauging stations to the current database. You can import data from 
files of the following types: 

• RQ files (Polish Institute of Hydrology and Meteorology Management standard) 
• Text files – sample files are included in the Input_PL and Input_GB folders 
• DBF files – sample files are included in Input_PL and Input_GB folders 

Prior to importing a new gauging station, the following information about the station should be 
entered. Fields marked with an asterisk must be given a value: 

• (*) Station name 
• (*) Station code (must be a number) 
• (*) River 
• River kilometre 
• Outlet river 
• Outlet river kilometre 
• (*) Starting year (for data) 
• (*) Ending year (for data) 
• (*) First winter day 
• (*) First summer day 
• (*) Missing values 

The data series must start on the first day of the hydrological year or in case of seasonal droughts, 
it must start on the first winter day and end on the last summer day of the final year. The start year 
corresponds to the year of the last day of the hydrological year (or the last summer day) of the first 
year. After the input data have been entered, select the folder where you want the data to be stored 
from the ‘Folder’ window. Once the program has found a proper data file (its name has to be identical 
to the station code given), the OK button will be active. If the data has not been read properly, it 
means that they are probably incorrect. If this happens, correct the error, delete all data that has been 
read so far using the Delete command (from the ‘Main Menu – Data’ option) and repeat the procedure.  
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After the data has been imported, the following fields cannot be corrected without importing the 
data again: 

• Station code 
• Starting year (for data) 
• Ending year (for data) 
• First winter day 
• First summer day 

10.2 Edit description 
After this option has been activated, a simple table will appear on the screen, similar to the one from 
the data reading option. All white fields are open for editing and you can modify their contents. You 
cannot modify the grey fields. Three new fields are added: 

• Baseflow type – determined while drawing the baseflow curve (‘Figures – Discharges’); 
• Baseflow max – a constant value which baseflow cannot exceed (necessary for specification 

of baseflow Type I + max and Type II + max); 
• Max baseflow discharge increase – the rate at which the baseflow increases in a linear way 

(necessary for determination of baseflow Type I + max and Type II + max). 

10.3 Delete Data 
This option is used for deleting gauging station data from the database. The selected station will be 
deleted from the database after confirmation. 

10.4 Delete estimated distributions 
After choosing the drought characteristic the distribution marked can be deleted from the data base.  
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