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License & Disclaimer 

This software program (Hydro-FIT) may not be copied and is licensed for use as a single unit.  

HydroMetriks, Ltd., provides Hydro-FIT "AS IS", without any warranty or condition and 

specifically disclaims any implied warranties of title, merchantability, and fitness for a particular 

purpose and non-infringement. HydroMetriks, Ltd., shall under no circumstances be liable for 

lost income or any special, incidental or consequential damages due to the use of Hydro-FIT.  

The liability of HydroMetriks, Ltd., to you is limited to the replacement of certified copy(s) of 

Hydro-FIT with identified errors corrected. You, as a voluntary user of Hydro-FIT, agree to 

indemnify and hold HydroMetriks, Ltd., harmless from any claim, including reasonable 

attorneysΩ fees, made by any third party due to or arising out of your use of Hydro-FIT or breach 

of this Agreement or your violation of any law or the rights of a third party. If you do not agree 

to these terms and conditions, please cease using the program and destroy all copies of Hydro-

FIT. Please report any defects observed in Hydro-FIT to Jason Giovannettone at HydroMetriks, 

Ltd. (Email: giovanja@live.com; Phone: 612-554-6159)     
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Introduction 

 

Installation 

There are two components that are required to run Hydro-FIT with its full capabilities:  the 

Hydro-FIT executable file and the MATLAB compiler installation file.  The first step prior to 

running Hydro-FIT is to install the MATLAB compiler.  The folder containing the Hydro-FIT 

executable file also contains a file (MyAppInstaller_web.exe) that allows the installation of the 

MATLAB compiler; an Internet connection is required to install this compiler.  An installation 

ǿƛƴŘƻǿ ǿƛƭƭ ŀǇǇŜŀǊ ŀŦǘŜǊ ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ŦƛƭŜΦ  /ƭƛŎƪ ǘƘŜ ΨbŜȄǘΩ ōǳǘǘƻƴ ŀƴŘ ōǊƻǿǎŜ ǘƻ 

ǘƘŜ ŦƻƭŘŜǊ ǿƘŜǊŜ ǘƘŜ ŎƻƳǇƛƭŜǊ ǿƛƭƭ ōŜ ǎŀǾŜŘΦ  /ƭƛŎƪ ΨbŜȄǘΩ ƛƴ ǘƘŜ ƴŜȄǘ ŦŜǿ ǿƛƴŘƻǿǎ ǳƴǘƛƭ ŀ 

window ŀǇǇŜŀǊǎ ŎƻƴǘŀƛƴƛƴƎ ŀƴ ΨLƴǎǘŀƭƭΩ ōǳǘǘƻƴΦ  /ƭƛŎƪ ΨLƴǎǘŀƭƭΩ ǘƻ ƛƴǎǘŀƭƭ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ŀƴŘ ŎƭƛŎƪ 

ΨCƛƴƛǎƘΩ ǿƘŜƴ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛǎ ŎƻƳǇƭŜǘŜΦ  

  

Input File 

The next step is to create the input file, which will contain all of the data to be analyzed by 

Hydro-FIT.  This step is the most time-consuming as much care must be taken in making sure 

that the input file is in the correct format.  It is required that the format of the input file be 

either a Microsoft Excel spreadsheet (.xls or .xlsx) or a netCDF file (.nc); any other format will 

cause an error to appear within Hydro-FIT.  The Microsoft Excel input file may contain various 

types of data, which include rainfall, stream flow, storm counts, pressure, temperature, wind 

speed, and index values; whereas a netCDF input file may only contain rainfall data at the 

present time.   

If the input file is a Microsoft Excel spreadsheet, it must contain at least one folder that 

contains the station data to be analyzed.  Depending on the resolution of the data, the folder 

must ōŜ ǘƛǘƭŜŘ Ψ5ŀǘŀ όaƻƴǘƘƭȅύΩ ƻǊ Ψ5ŀǘŀ ό5ŀƛƭȅύΩΤ ŀƴȅ ƻǘƘŜǊ ƴŀƳŜ ǿƛƭƭ ŎŀǳǎŜ ŀƴ ŜǊǊƻǊ ƳŜǎǎŀƎŜ ǘƻ 

appear.  If analyses using both data resolutions are desired, then both folders need to be 

present in the input file.  An example of an Excel input file containing monthly data is shown in 

Fig. 1.  The first row is reserved for the column headings, which should remain unaltered.  The 

first column should contain the ID or site name, which can be a number or string, corresponding 

to the data that is contained within a particular row.  The second column is reserved for the 

year during which the data in the next twelve columns were collected.  The following twelve 

columns contain the monthly data for all months of the year (January to December).  All 

columns except the first column are required to be in numeric format; any other format will 

cause an error message to appear. 

An additional worksheet that is required in a Microsoft Excel input file if contour plots are 

ŘŜǎƛǊŜŘ ƛǎ ǘƘŜ ǎƛǘŜ Ψ/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎΩ worksheet.  An example of the content within the 

Ψ/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎΩ worksheet is shown in Fig. 2.  As with the previous worksheets, the first row of 



this worksheet ǎƘƻǳƭŘ ƴƻǘ ōŜ ŀƭǘŜǊŜŘ ƻǊ ŀƴ ŜǊǊƻǊ ƳŜǎǎŀƎŜ ǿƛƭƭ ŀǇǇŜŀǊΦ  ¢ƘŜ Ψ/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎΩ 

worksheet contains three columns.  The first column contains the site ID or name, which can be 

a number or string, corresponding to the site information in the spreadsheet cells to the right.  

¢ƘŜ ǎƛǘŜ L5ΩǎκƴŀƳŜǎ ƛƴ ǘƘŜ Ψ/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎΩ worksheet must be identical to the site IDΩǎκƴŀƳŜǎ 

that are contained in the Ψ5ŀǘŀΩ worksheet of the input fileΤ ƛŦ ǘƘŜǊŜ ŀǊŜ ŀƴȅ ǎƛǘŜ L5ΩǎκƴŀƳŜǎ 

ƭƛǎǘŜŘ ƛƴ ǘƘŜ Ψ/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎΩ ǿƻǊƪǎƘŜŜǘ that are missing or ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘƻǎŜ ƛƴ ǘƘŜ Ψ5ŀǘŀΩ 

worksheet, an error message will appear.  The second anŘ ǘƘƛǊŘ ŎƻƭǳƳƴǎ ƻŦ ǘƘŜ Ψ/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎΩ 

worksheet contain latitude and longitude information, respectively, for each site.  If any 

latitude and/or longitude information is missing for one or more sites, the option to view a 

contour plot in Hydro-FIT is disabled.  Other columns related to site characteristics are included 

ǳƴŘŜǊ ǘƘŜ Ψ/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎΩ ǿƻǊƪǎƘŜŜǘΣ ōǳǘ ǘƘŜȅ ŀǊŜ ƴƻǘ ǳǎŜŘ ŦƻǊ ±ŜǊǎƛƻƴ м ƻŦ IȅŘǊƻ-FIT. 

 

 

 

CƛƎǳǊŜ мΥ  9ȄŎŜƭ ƛƴǇǳǘ ŦƛƭŜ ǎƘƻǿƛƴƎ ŀƴ ŜȄŀƳǇƭŜ ŘŀǘŀǎŜǘ ƛƴ ǘƘŜ Ψ5ŀǘŀ όaƻƴǘƘƭȅύΩ ǘŀōΦ 



 
Figure 2:  Excel input file showing an 
example of the ΨCharacteristicsΩ ǘŀōΦ 

 

If the input file is in the form of a netCDF file, then there must be data pertaining to a minimum 
of four variables present in the file.  These variables are latitude, longitude, precipitation, and 
time.  ¢ƘŜ ǾŀǊƛŀōƭŜ ƴŀƳŜ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ƭŀǘƛǘǳŘŜ Řŀǘŀ Ƴǳǎǘ ōŜ ŜƛǘƘŜǊ ΨƭŀǘΩ ƻǊ ΨƭŀǘƛǘǳŘŜΩΣ ŀƴŘ 
ǘƘŜ ǳƴƛǘǎ Ƴǳǎǘ ōŜ ŘŜƎǊŜŜǎΦ  ¢ƘŜ ǾŀǊƛŀōƭŜ ƴŀƳŜ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ƭƻƴƎƛǘǳŘŜ Řŀǘŀ Ƴǳǎǘ ōŜ ΨƭƻƴΩ 
ƻǊ ΨƭƻƴƎƛǘǳŘŜΩΣ ŀƴŘ ǘƘŜ ǳƴƛǘǎ Ƴǳǎǘ ōŜ ŘŜƎrees.   

Precipitation data are currently the only type of input data that can be accessed from a netCDF 
file in Hydro-CL¢Φ  ¢ƘŜ ǾŀǊƛŀōƭŜ ƴŀƳŜ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ǇǊŜŎƛǇƛǘŀǘƛƻƴ Řŀǘŀ Ƴǳǎǘ ōŜ ŜƛǘƘŜǊ ΨǇǊΩΣ 
ΨǇǊŜŎƛǇΩΣ ƻǊ ΨǇǊŜŎƛǇƛǘŀǘƛƻƴΩΦ  ¢ƘŜ ǳƴƛǘǎ ƻŦ ǇǊŜŎƛǇƛǘŀǘion must be consistent with what is indicated 
ƛƴ ǘƘŜ Ψ5ŀǘŀ ¦ƴƛǘǎΩ ǘŜȄǘ ōƻȄΣ ǿƘƛŎƘ ƛǎ ŘŜǎŎǊƛōŜŘ ōŜƭƻǿΤ ƻǘƘŜǊǿƛǎŜΣ ǘƘŜ ǊŜǎǳƭǘǎ ǇǊƻŘǳŎŜŘ ōȅ 
Hydro-FIT will not be accurate.  A number must be specified for invalid or missing precipitation 
ŘŀǘŀΤ ǘƘƛǎ ƴǳƳōŜǊ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ΨCƛƭƭ ±ŀƭǳŜΩΦ  ²ƘŜƴ IȅŘǊƻ-FIT attempts to read in a 
ƳƛǎǎƛƴƎ ƻǊ ƛƴǾŀƭƛŘ Řŀǘŀ ǾŀƭǳŜΣ ƛǘ ǿƛƭƭ ƴƻǘ ƛƴŎƭǳŘŜ ǘƘƛǎ Řŀǘŀ ǾŀƭǳŜ ƛƴ ǘƘŜ ŀƴŀƭȅǎƛǎΦ  ¢ƘŜ ΨCƛƭƭ ±ŀƭǳŜΩ 
Ƴǳǎǘ ōŜ ǎǇŜŎƛŦƛŜŘ ōȅ ŀŘŘƛƴƎ ŀƴ ŀǘǘǊƛōǳǘŜ ǘƻ ǘƘŜ ΨǇǊŜŎƛǇƛǘŀǘƛƻƴΩ Řŀǘŀ ǘƛǘƭŜŘ ΨψCƛƭƭ±ŀƭǳŜΩ (including 
ǘƘŜ ΨψΩύΦ  LŦ ŀ ΨCƛƭƭ ±ŀƭǳŜΩ ƛǎ ƴƻǘ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ŦƛƭŜΣ ƛǘ Ŏŀƴ ōŜ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ Ψ5ŀǘŀ {ŎǊŜŜƴƛƴƎΩ 
ǿƛƴŘƻǿ ŀǎ ŘŜǎŎǊƛōŜŘ ōŜƭƻǿΦ  hǘƘŜǊǿƛǎŜΣ ŀ ΨCƛƭƭ ±ŀƭǳŜΩ ƻŦ -999 will be used. 

¢ƘŜ ǾŀǊƛŀōƭŜ ƴŀƳŜ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ǘƛƳŜ Řŀǘŀ Ƴǳǎǘ ōŜ ΨǘƛƳŜΩΣ ŀƴŘ ǘƘŜ ǳƴƛǘǎ Ƴǳǎǘ ōŜ ƛƴ Řŀȅǎ 
or months.  ¦ƴƛǘǎ Ƴǳǎǘ ōŜ ǎǇŜŎƛŦƛŜŘ ōȅ ŀŘŘƛƴƎ ŀƴ ŀǘǘǊƛōǳǘŜ ǘƻ ǘƘŜ ΨǘƛƳŜΩ Řŀǘŀ ǘƛǘƭŜŘ ΨǳƴƛǘǎΩΦ  
Three ŦƻǊƳŀǘǎ ŦƻǊ ǘƘŜ ΨǳƴƛǘǎΩ ŀǘǘǊƛōǳǘŜ are acceptable, while any deviation from these formats 
will cause errors to occur when attempting to load the input data into Hydro-FIT.  !ƭƭ ΨǘƛƳŜΩ Řŀǘŀ 



included in the input file are referenced according to the reference times given in the three 
formats below; therefore, it is important to have all references at the correct location in each 
format.  The acceptable formats are the following: 

1. hours since 1800-01-01 00:00:0.0 
2. days since 1800-01-01 
3. months since 1800-01 

The first five characters when using Format #1 Ƴǳǎǘ ōŜ ΨƘƻǳǊǎΩΤ ŎƘŀǊŀŎǘŜǊǎ мо ς 16 must 
represent the reference year, characters 18 ς 19 must represent the reference month, 
characters 21 ς 22 must represent the reference day, and characters 24 ς 25 must represent 
the reference hour.   As hourly data are not yet supported in Hydro-FIT, the time increment of 
the data must be 24 hours or an error will occur. 

The first four characters when using Format #2 Ƴǳǎǘ ōŜ ΨŘŀȅǎΩΤ characters 12 ς 15 must 
represent the reference year, characters 17 ς 18 must represent the reference month, and 
characters 20 ς 21 must represent the reference day.   

The first six characters when using Format #3 Ƴǳǎǘ ōŜ ΨƳƻƴǘƘǎΩ; characters 14 ς 17 must 
represent the reference year, and characters 19 ς 20 must represent the reference month. 

!ƴƻǘƘŜǊ ƻǇǘƛƻƴŀƭ ŀǘǘǊƛōǳǘŜ ǘƘŀǘ Ŏŀƴ ōŜ ƛƴŎƭǳŘŜŘ ǿƛǘƘ ǘƘŜ ΨǘƛƳŜΩ ǾŀǊƛŀōƭŜ ƛǎ ǘƘŜ ΨŎŀƭŜƴŘŀǊΩ 
attribute.  This property will inform the software as to whether leap days are included in the 
data.  Two options for this attribute are available:  if leaps days are included in the data, the 
ΨŎŀƭŜƴŘŀǊΩ ŀǘǘǊƛōǳǘŜ ǎƘƻǳƭŘ ōŜ ΨƭŜŀǇΩΤ ƻǘƘŜǊǿƛǎŜΣ ǘƘŜ ΨŎŀƭŜƴŘŀǊΩ ŀǘǘǊƛōǳǘŜ ǎƘƻǳƭŘ ōŜ ǎŜǘ ǘƻ 
ΨƴƻƭŜŀǇΩΦ  LŦ ǘƘŜ ΨŎŀƭŜƴŘŀǊΩ ŀǘǘǊƛōǳǘŜ ƛǎ ǎŜǘ ǘƻ ŀƴȅ ƻǘƘŜǊ ǎǘǊƛƴƎ ƻǊ ǾŀƭǳŜΣ IȅŘǊƻ-FIT will request 
that the user indicate whethŜǊ ƭŜŀǇǎ ȅŜŀǊǎ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ΨData ScreeningΩ ǿƛƴŘƻǿΦ 

 

  



Application 

To run Hydro-FIT, ensure that the resolution of the computer on which it is installed has a 

minimum screen resolution of 1440 x 900; if the screen resolution is lower, then many of the 

windows may not fit properly on the screen.  Double-click on the Hydro-FIT icon to run the 

application; the title screen will appear (Fig. 3).  The title screen currently contains one menu 

όǘƘŜ ΨCƛƭŜΩ ƳŜƴǳύΣ ǿƘƛŎƘ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ ŜƛǘƘŜǊ begin a new analysis, open a previously saved 

analysis, or exit the application.  Click on the ΨCƛƭŜΩ ƳŜƴǳ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ΨbŜǿ !ƴŀƭȅǎƛǎΩ to begin a 

new frequency analysis. 

 

Data Screening 

The screen that appears ŀŦǘŜǊ ǎŜƭŜŎǘƛƴƎ ΨbŜǿ !ƴŀƭȅǎƛǎΩ ƛǎ ŎŀƭƭŜŘ ǘƘŜ Ψ5ŀǘŀ {ŎǊŜŜƴƛƴƎΩ ǿƛƴŘƻǿ 

(Fig. 4).  ¢Ƙƛǎ ǿƛƴŘƻǿ ƛǎ ŘƛǾƛŘŜŘ ƛƴǘƻ ǘƘǊŜŜ ǇŀƴŜƭǎ ǘƛǘƭŜŘ Ψ[ƻŀŘ 5ŀǘŀΩΣ Ψ5ŀǘŀ {ŎǊŜŜƴƛƴƎΩΣ ŀƴŘ ΨLƴŘŜȄ 

!ƴŀƭȅǎƛǎΩΦ  All ƳŜƴǳǎ ŀƴŘ ƻǇǘƛƻƴǎ ŜȄŎŜǇǘ ŦƻǊ ǘƘŜ Ψ.ǊƻǿǎŜΩ ōǳǘǘƻƴ are initially disabled.  For a 

detailed description ƻŦ ŜŀŎƘ ƻǇǘƛƻƴ ƛƴ ǘƘŜ Ψ5ŀǘŀ {ŎǊŜŜƴƛƴƎΩ ǿƛƴŘƻǿΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ 

numbered items listed below and the corresponding numbered features in Fig. 4. 

1. An analysis cannot be initiated before an input file has been selected.  By clicking on the 

Ψ.ǊƻǿǎŜΩ ōǳǘǘƻƴΣ ǘhe user can select the location of the input file.  The only input file 

types that are allowed are Microsoft Excel files having the extensions Ψ.xlsΩ or Ψ.xlsxΩ and 

ƴŜǘ/5C ŦƛƭŜǎ ƘŀǾƛƴƎ ǘƘŜ ŜȄǘŜƴǎƛƻƴ ΨΦƴŎΩ.  Once an input file is selected, the user will click 

ǘƘŜ ΨhYΩ ōǳǘǘƻƴΣ ǿƘƛŎƘ ǿƛƭƭ ŎŀǳǎŜ ǘƘŜ path and filename of the input file to be displayed 

in the box near the top of the window.  As is illustrated in Fig. 4, most of the menus, 

buttons, and textboxes below will also become enabled; the options that remain 

disabled depend on selections made in the options described below. 

 

 
Figure 3:  Hydro-FIT Ψ¢ƛǘƭŜ {creenΩ. 



 

Figure 4Υ Ψ5ŀǘŀ {ŎǊŜŜƴƛƴƎΩ ǿƛƴŘƻǿΦ 

 

 

2. ¢ƘŜ Ψ5ŀǘŀ wŜǎƻƭǳǘƛƻƴΩ ŘǊƻǇ-down menu allows the user to select the desired resolution 

of the data to be analyzed.  There are only two data resolutions currently supported in 

Hydro-FIT:  daily and monthly.  If an analysis of daily data is desired, the user will select 

Ψ5ŀƛƭȅΩ ŦǊƻƳ ǘƘŜ ŘǊƻǇ-down menu, and likewise if an analysis of monthly data is desired.  

ThŜ ǳǎŜǊ Ƴǳǎǘ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ Ψ5ŀǘŀ ό5ŀƛƭȅύΩ ƻǊ Ψ5ŀǘŀ όaƻƴǘƘƭȅύΩ ǿƻǊƪǎƘŜŜǘǎ ŜȄƛǎǘ ǿƘŜƴ 

selecting a daily or monthly resolution, respectively; otherwise, Hydro-FIT will display an 

error message. 

3. ¢ƘŜ Ψ!ƴŀƭȅǎƛǎ ¢ȅǇŜΩ drop-down menu allows the user to choose whether to perform an 

annual daily or monthly extreme value analysis ϑΨtŜŀƪ !ƴƴǳŀƭ ό5ŀƛƭȅύΩ ƻǊ ΨtŜŀƪ !ƴƴǳŀƭ 

όaƻƴǘƘƭȅύΩϒ or a monthly frequency analysis using all data from a specific period of the 

ȅŜŀǊ ϑΨ!ƭƭ 5ŀǘŀ όaƻƴǘƘƭȅύΩϒ.  Different options ƛƴ ǘƘŜ Ψ5ŀǘŀ {ŎǊŜŜƴƛƴƎΩ ǇŀƴŜƭ ǿƛƭƭ ōŜŎƻƳŜ 

enabled or disabled depending on the analysis type that is chosen.   

4. ¢ƘŜ ǳǎŜǊ Ŏŀƴ ŎƘƻƻǎŜ ǘƘŜ Řŀǘŀ ǘȅǇŜ ŦǊƻƳ ǎŜǾŜƴ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ǘƘŀǘ ŀǊŜ ƭƛǎǘŜŘ ƛƴ ǘƘŜ Ψ5ŀǘŀ 

¢ȅǇŜΩ ŘǊƻǇ-down menu.  !ǾŀƛƭŀōƭŜ Řŀǘŀ ǘȅǇŜǎ ƛƴŎƭǳŘŜ ΨwŀƛƴŦŀƭƭΩΣ Ψ{ǘǊŜŀƳŦƭƻǿΩΣ Ψ{ǘƻǊƳ 

bǳƳōŜǊΩΣ ΨtǊŜǎǎǳǊŜΩΣ Ψ¢ŜƳǇŜǊŀǘǳǊŜΩΣ Ψ²ƛƴŘΩΣ ŀƴŘ ΨLƴŘƛŎŜǎΩΦ  The data type that is chosen 

will determine whether Hydro-FIT computes cumulative annual totals (rainfall and storm 

number) or annual averages (streamflow, pressure, temperature, wind, and indices) of 

the data.  For example, rainfall data are computed as cumulative totals while stream 



flow data are computed as average flows.  It is important that the correct data type is 

selected; otherwise, the results may not be as expected.  The data type, along with the 

specified data units, also determines the y-ŀȄƛǎ ƭŀōŜƭ ŦƻǊ ǎŜǾŜǊŀƭ ƎǊŀǇƘǎ ƛƴ ǘƘŜ Ψ{ƛǘŜ 

!ƴŀƭȅǎƛǎΩ ǿƛƴŘƻǿΦ   

5. The option that allows the user to indicate whether there are leap days included in the 

data is only available when the inpǳǘ ŦƛƭŜ ƛǎ ŀ ƴŜǘ/5C όΨΦƴŎΩύ ŦƛƭŜ ŀƴŘ Ŏƻƴǘŀƛƴǎ Řŀƛƭȅ Řŀǘŀ.  

.ȅ ŎƭƛŎƪƛƴƎ Ψ¸ŜǎΩΣ ǘƘŜ ǳǎŜǊ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ Řŀǘŀ ŀǊŜ ǇǊƻǾƛŘŜŘ ŦƻǊ CŜōǊǳŀǊȅ нф ƻŦ ŜŀŎƘ ƭŜŀǇ 

ȅŜŀǊΤ ōȅ ŎƭƛŎƪƛƴƎ ΨbƻΩΣ ǘƘŜ ǳǎŜ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ Řŀǘŀ ŦƻǊ CŜōǊǳŀǊȅ нф ƻŦ ŜŀŎƘ ƭŜŀǇ ȅŜŀǊ ŀǊŜ 

not provided in the data set.  Choosing the wrong option will cause discrepancies in the 

results. 

6. ¢ƘŜ Ŧƛƴŀƭ ƻǇǘƛƻƴ ƛƴ ǘƘŜ Ψ[ƻŀŘ 5ŀǘŀΩ ǇŀƴŜƭ ƛǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ǎǇŜŎƛŦȅ ŀ ǾŀƭǳŜ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘǎ 

an undefined data value in the input file.  Undefined data values are typically 

represented by the number -999, but if a different number is used, the user must enter 

ǘƘŀǘ ƴǳƳōŜǊ ƘŜǊŜΤ ƻǘƘŜǊǿƛǎŜΣ ǘƘŜ ǊŜǎǳƭǘǎ ǘƘŀǘ ŀǊŜ ǎƘƻǿƴ ƛƴ ǘƘŜ Ψ{ƛǘŜ !ƴŀƭȅǎƛǎΩ ǿƛƴŘƻǿ 

may not be correct. 

7. ¢ƘŜ ŦƛǊǎǘ ǘǿƻ ƻǇǘƛƻƴǎ ƛƴ ǘƘŜ Ψ5ŀǘŀ {ŎǊŜŜƴƛƴƎΩ ǇŀƴŜƭ ǿƛƭƭ ōŜ ŀŎǘƛǾŜ if the user has chosen 

ΨtŜŀƪ !ƴƴǳŀƭ ό5ŀƛƭȅύΩ ƻǊ ΨtŜŀƪ !ƴƴǳŀƭ όaƻƴǘƘƭȅύΩ ŦǊƻƳ ǘƘŜ Ψ!ƴŀƭȅǎƛǎ ¢ȅǇŜΩ ŘǊƻǇ-down 

menu.  The user must enter a beginning year and a duration in years in order to proceed 

with the extreme value analysis.  If a beginning year that is less than the initial year of 

the data is entered, Hydro-FIT will begin with the initial year of the data set.  If a 

duration greater than the duration of the data is entered, Hydro-FIT will analyze the 

entire dataset. 

8. ¢ƘŜ ƴŜȄǘ ǘǿƻ ƻǇǘƛƻƴǎ ƛƴ ǘƘŜ Ψ5ŀǘŀ {ŎǊŜŜƴƛƴƎΩ ǇŀƴŜƭ ǿƛƭƭ ōŜ ŀŎǘƛǾŜ ƛŦ ǘƘŜ ǳǎŜǊ Ƙŀǎ ŎƘƻǎŜƴ 

Ψ!ƭƭ 5ŀǘŀ όaƻƴǘƘƭȅύΩ ŦǊƻƳ ǘƘŜ Ψ!ƴŀƭȅǎƛǎ ¢ȅǇŜΩ ŘǊƻǇ-down menu.  This option indicates 

that the user would like to perform a full frequency analysis on all data in the input file 

for a specific period of the year(s).  In order to specify the desired period, the user must 

choose a beginning month and a duration in months.  The duration can be any value 

that does not exceed 60 months.  The program will analyze the data by summing or 

averaging (depending on the data type) the data over the number of months indicated, 

beginning with the specified initial month of each year.  If the desired duration is greater 

than 12 months, the period for each year will overlap with the period(s) of other year(s). 

9. When analyziƴƎ ŀ ǎƛǘŜΩǎ ŘŀǘŀΣ the validity of the data for each year will be determined.  

This means that there should not be any undefined data values within the range of data 

that is used for each year.  In the case of an extreme value analysis {ŀƴŀƭȅǎƛǎ ǘȅǇŜ Ґ ΨtŜŀk 

Annual (DaiƭȅύΩ ƻǊ ΨtŜŀƪ !ƴƴǳŀƭ όaƻƴǘƘƭȅύΩϒ, a year is considered valid if all daily or 

monthly values, respectively, are valid during that year.  In the case of a regular 

frequency analysis {analyǎƛǎ ǘȅǇŜ Ґ Ψ!ƭƭ 5ŀǘŀ όaƻƴǘƘƭȅύΩϒ, a year is considered valid if all 

ŘŀǘŀΣ ōŜƎƛƴƴƛƴƎ ǿƛǘƘ ǘƘŜ Ψ.ŜƎƛƴƴƛƴƎ aƻƴǘƘΩ ǎǇŜŎƛŦƛŜŘ ŦƻǊ ǘƘŀǘ ȅŜŀǊ ŀƴŘ ŜȄǘŜƴŘƛƴƎ 

ǘƘǊƻǳƎƘ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ŘǳǊŀǘƛƻƴΣ ŀǊŜ ŘŜŦƛƴŜŘ ǾŀƭǳŜǎ όƴƻǘ Ŝǉǳŀƭ ǘƻ ǘƘŜ Ψbƻ 5ŀǘŀΩ ǾŀƭǳŜ 

and/or -999).  If one value is invalid, the entire year is considered invalid.  Hydro-FIT 

determines the number of valid years for each site, and if that number is less than the 



specified value given ŦƻǊ ΨaƛƴƛƳǳƳ 5ŀǘŀ όȅǊǎύΩΣ ǘƘŜ ǎƛǘŜ ƛǎ ƴƻǘ ǳǎŜŘ ƛƴ ǘƘŜ ŦǊŜǉǳŜƴŎȅ 

analysis.  A minimum data value less than five is not allowed as many of the statistical 

calculations cannot be performed with less than five data values.   

10. The units of the data should be specified here.  The given units will be displayed within 

the y-ŀȄƛǎ ƭŀōŜƭǎ ƻŦ ǾŀǊƛƻǳǎ Ǉƭƻǘǎ ŀŎŎŜǎǎƛōƭŜ ǘƘǊƻǳƎƘ ǘƘŜ Ψ{ƛǘŜ !ƴŀƭȅǎƛǎΩ ǿƛƴŘƻǿ. 

11. ¢ƘŜ ΨLƴŘŜȄ !ƴŀƭȅǎƛǎΩ ǇŀƴŜƭ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ ŎƘƻƻǎŜ ǇŀǊǘƛŎǳƭŀǊ ȅŜŀǊǎ ǘƻ ōŜ ǳǎŜŘ ƛƴ ǘƘŜ 

frequency analysis by specifying a range of values for any one of 39 different global 

climate indices.  The features used to conduct an index analysis can be enabled by 

ŎƭƛŎƪƛƴƎ ǘƘŜ ŎƘŜŎƪōƻȄ ƴŜȄǘ ǘƻ ΨLƴŘŜȄ !ƴŀƭȅǎƛǎΩΦ 

12. The desired global climate index can be selected from this drop-down menu.  A list of 

the climate indices that are available is given in Table 1. 

13. /ƭƛŎƪƛƴƎ ǘƘŜ ΨLƴŦƻǊƳŀǘƛƻƴΩ ōǳǘǘƻƴ ǿƛƭƭ ƻǇŜƴ ŀ ǿƛƴŘƻǿ ǘƘŀǘ ŘƛǎǇƭŀȅǎ ŀ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ 

global climate index that is currently selected in the drop-down box above.  An example 

is shown in Fig. 5 for the Madden-Julian Oscillation (MJO). 

14. The lag (in units of months) between the input file data values and the values of the 

selected global climate index should be entered here.  If no lag is desired, the user 

ǎƘƻǳƭŘ ŜƴǘŜǊ ΨлΩ ƻǊ ƭŜŀǾŜ ǘƘƛǎ ǎǇŀŎŜ ŜƳǇǘȅΦ 

15. ¢ƘŜ ΨDǊŀǇƘΩ ōǳǘǘƻƴ ƛǎ ǳǎŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ƛŦ ŀƴȅ ƻŦ ǘƘŜ оф Ǝƭƻbal climate indices included 

in Hydro-FIT correlate with the data for the chosen period of the year using the specified 

lag; index limits have no effect on the correlation results.  Figure 6 shows an example of 

ǘƘŜ ΨLƴŘŜȄ !ƴŀƭȅǎƛǎΩ ǿƛƴŘƻǿΦ  ! ƭƛǎǘ ƻŦ ǾŀƭƛŘ sites will be given in the drop-down box in 

the top-left corner, from which any site can be selected.  Five global climate indices are 

given below the list of sites, along with corresponding values of R2.  The five indices 

listed have the highest correlations regarding the data using the specified period of the 

year and lag time.  The relationship between any of these indices and the data can be 

displayed on the graph on the right side of Fig. 6 by clicking the radio button next to the 

desired index.  The graph can be saved or printed as a plot or saved as a table by clicking 

ŜƛǘƘŜǊ ǘƘŜ Ψ{ŀǾŜκtǊƛƴǘ tƭƻǘΩ ōǳǘǘƻƴ ƻǊ ǘƘŜ Ψ{ŀǾŜ ŀǎ ¢ŀōƭŜΩ ōǳǘǘƻƴΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ  /ƭƛŎƪƛƴƎ 

ǘƘŜ Ψ{ŀǾŜκtǊƛƴǘ tƭƻǘΩ ōǳǘǘƻƴ ŎŀǳǎŜǎ ǘƘŜ Ǉlot to open in a new window (not shown).  

There are six buttons located at the top of the plot window that allow the user to save 

the plot, print the plot, zoom in, zoom out, pan, and add a legend.  Zooming in can be 

performed by either drawing a rectangle around the area that is desired or by clicking 

somewhere on the graph.  Zooming out can also be performed by clicking at some 

location on the graph.  Panning can be performed by clicking somewhere on the graph 

and dragging the cursor until the desired view is achieved.  The user must click the red 

Ψ·Ω ŀǘ ǘƘŜ ǳǇǇŜǊ-ǊƛƎƘǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ǿƛƴŘƻǿ ǘƻ ŎƭƻǎŜ ǘƘŜ ǿƛƴŘƻǿΦ  /ƭƛŎƪƛƴƎ ǘƘŜ Ψ{ŀǾŜ ŀǎ 

¢ŀōƭŜΩ ōǳǘǘƻƴ ƛƴ ǘƘŜ ΨLƴŘŜȄ !ƴŀƭȅǎƛǎΩ ǿƛƴŘƻǿ Ŏauses the window shown in Fig. 7 to 

ŀǇǇŜŀǊΦ  ¢ƘŜ ǳǎŜǊ Ƴǳǎǘ ŎƭƛŎƪ Ψ.ǊƻǿǎŜΩ ǘƻ ǎelect a location in which to save the data; the 

ƭƻŎŀǘƛƻƴ ǿƛƭƭ ōŜ ǎƘƻǿƴ ƛƴ ǘƘŜ ǎǇŀŎŜ ǘƻ ǘƘŜ ǊƛƎƘǘ ƻŦ ǘƘŜ Ψ.ǊƻǿǎŜΩ ōǳǘǘƻƴΦ  /ƭƛŎƪƛƴƎ ΨhYΩ 

saves the data to a text file at the selected location; an example text file is shown in Fig. 

8. 



Table 1:  List of global climate indices that are included 

in Hydro-FIT. 

Index Name Index Abbreviation 

SOI Southern Oscillation Index 

ONI Oceanic Niño Index 

N12 Niño 1+2 Region 

N3 Niño 3 Region 

N34 Niño 3.4 Region 

N4 Niño 4 Region 

EPI ENSO Precipitation Index 

TNI Trans-Niño Index 

MEI Multivariate ENSO Index 

NAO North Atlantic Oscillation 

TNA Tropical Northern Atlantic Index 

TSA Tropical Southern Atlantic Index 

NTA North Tropical Atlantic Index 

AMO Atlantic Multidecadal Oscillation 

AMM Atlantic Meridional Mode 

CAR Caribbean SST Index 

PDO Pacific Decadal Oscillation 

NOI Northern Oscillation Index 

NP North Pacific pattern 

EPNP East Pacific/North Pacific pattern 

WP Western Pacific pattern 

PNA Pacific/North American pattern 

AO Arctic Oscillation 

AAO Antarctic Oscillation 

EAWR Eastern Asia/Western Russia Index 

WHWP Western Hemisphere Warm Pool 

QBO Quasi-Biennial Oscillation 

CIP Central Indian Precipitation 

SF Solar Flux 

MJO9 Madden-Julian Oscillation @ 20E 

MJO10 Madden-Julian Oscillation @ 70E 

MJO1 Madden-Julian Oscillation @ 80E 

MJO2 Madden-Julian Oscillation @ 100E 

MJO3 Madden-Julian Oscillation @ 120E 

MJO4 Madden-Julian Oscillation @ 140E 

MJO5 Madden-Julian Oscillation @ 160E 

MJO6 Madden-Julian Oscillation @ 120W 

MJO7 Madden-Julian Oscillation @ 40W 

MJO8 Madden-Julian Oscillation @ 10W 



 

 
Figure 5: ΨLƴŘŜȄ LƴŦƻǊƳŀǘƛƻƴΩ ǿƛƴŘƻǿΦ 

 

 

 

 
Figure 6:  ΨIndex AnalysisΩ window. 

 

 

 



 
Figure 7Υ  LƴŘŜȄ !ƴŀƭȅǎƛǎ Ψ{ŀǾŜ as TableΩ ǿƛƴŘƻǿΦ 

 
Figure 8:  Example of index analysis data saved as a text file.  

Information includes the site ID, the selected global climate index, 

number of years used, and plotted values of the climate index and 

the corresponding data. 



16. The upper limit of the range of the selected global climate index is entered here.  All 

years during which the average value of the selected global climate index during the 

months included in the frequency analysis (while also taking into account the desired 

lag) exceeds the upper limit will not be included in the frequency analysis.  If no upper 

limit is desired, the user should leave this space empty. 

17. The lower limit of the range of the selected global climate index is entered here.  All 

years during which the average value of the selected global climate index during the 

months included in the frequency analysis (while also taking into account the desired 

lag) is less than the lower limit will not be included in the frequency analysis.  If no lower 

limit is desired, the user should leave this space empty. 

18. ¢ƘŜ ǳǎŜǊ ǎƘƻǳƭŘ ŎƭƛŎƪ ƻƴ ǘƘŜ Ψ{ƛǘŜ !ƴŀƭȅǎƛǎΩ ōǳǘǘƻƴ ƻƴƭȅ ŀŦǘŜǊ ƳŀƪƛƴƎ ǎǳǊŜ ŀƭƭ ƻŦ ǘƘŜ 

desired options are selected and the appropriate values are entered where required.  

tƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ƴŜȄǘ ǎŜŎǘƛƻƴ ŦƻǊ ŘŜǘŀƛƭǎ ŎƻƴŎŜǊƴƛƴƎ ǘƘŜ Ψ{ƛǘŜ CǊŜǉǳŜƴŎȅ !ƴŀƭȅǎƛǎΩ 

window. 

19. ¢ƘŜ Ψ/ƭŜŀǊΩ ōǳǘǘƻƴ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ Ψ5ŀǘŀ {ŎǊŜŜƴƛƴƎΩ ǿƛƴŘƻǿ ǊŜǎŜǘǎ ŀƭƭ ŘǊƻǇ-down 

menus and clears or resets all entries to their default values; this includes the options 

ǿƛǘƘƛƴ ǘƘŜ ΨLƴŘŜȄ !ƴŀƭȅǎƛǎΩ ǿƛƴŘƻǿǎ ŀǎ ǿŜƭƭΦ 

20. ¢ƘŜ Ψ{ŀǾŜΩ ōǳǘǘƻƴ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ ǎŀǾŜ ŀƭƭ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŀǘ has been either selected 

ƻǊ ŜƴǘŜǊŜŘ ƛƴ ǘƘŜ Ψ5ŀǘŀ {ŎǊŜŜƴƛƴƎΩ ǿƛƴŘƻǿΦ  hƴŎŜ ŎƭƛŎƪŜŘΣ ŀ ǿƛƴŘƻǿ ǿƛƭƭ ŀǇǇŜŀǊ ƛƴ ǿƘƛŎƘ 

the user can select a location to save the file as a text (.txt) file.  This file can be 

ǊŜǘǊƛŜǾŜŘ ōȅ ŎƭƛŎƪƛƴƎ ΨhǇŜƴΩ ǳƴŘŜǊ ǘƘŜ ΨCƛƭŜΩ ƳŜƴǳ ǿƛǘƘƛƴ ǘƘŜ Ψ¢ƛǘƭŜ {ŎǊŜŜƴΩ όrefer to Fig. 

3ύ ŀƴŘ ōǊƻǿǎƛƴƎ ǘƻ ǘƘŜ ŦƛƭŜΩǎ ƭƻŎŀǘƛƻƴΦ 

21. ¢ƘŜ Ψ/ƭƻǎŜΩ ōǳǘǘƻƴ ŎƭƻǎŜǎ ǘƘŜ Ψ5ŀǘŀ {ŎǊŜŜƴƛƴƎΩ ǿƛƴŘƻǿ ǿƛǘƘƻǳǘ ǇŜǊŦƻǊƳƛƴƎ ŀƴȅ ǘȅǇŜ ƻŦ 

frequency analysis.  All unsaved menu selections and entries by the user will be lost. 

 

Site Analysis 

¢ƘŜ ǎŎǊŜŜƴ ǘƘŀǘ ŀǇǇŜŀǊǎ ŀŦǘŜǊ ŎƭƛŎƪƛƴƎ ǘƘŜ Ψ{ƛǘŜ !ƴŀƭȅǎƛǎΩ ōǳǘǘƻƴ ǿƛǘƘƛƴ ǘƘŜ Ψ5ŀǘŀ {ŎǊŜŜƴƛƴƎΩ 

window ƛǎ ŎŀƭƭŜŘ ǘƘŜ Ψ{ƛǘŜ !ƴŀƭȅǎƛǎΩ ǿƛƴŘƻǿ ŀƴŘ is shown in Fig. 9Φ  ¢ƘŜ Ψ{ƛǘŜ !ƴŀƭȅǎƛǎΩ ǿƛƴŘƻǿ ƛǎ 

organized into four parts that allow the user to select a valid site (determined during data 

screening) and view pertinent statistics associated with that site, to display any of a variety of 

plots pertaining to the selected site or to all sites as a whole, to select one or more standard 

distributions to display on the site pdf or growth curve plots, and to view a table of exceedance 

intensities (frequencies) for various frequencies (intensities) using a user-selected distribution.  

For more detailed descriptions of each item ƛƴ ǘƘŜ Ψ{ƛǘŜ !ƴŀƭȅǎƛǎΩ window, please refer to the 

numbered items below and the corresponding numbered features shown in Figs. 9, 12, and 17. 

1. All sites that meet the user-ǎǳǇǇƭƛŜŘ ŎǊƛǘŜǊƛŀ ƛƴ ǘƘŜ Ψ5ŀǘŀ {ŎǊŜŜƴƛƴƎΩ ǿƛƴŘƻǿ ŀǊŜ ƭƛǎǘŜŘ 

within the site drop-box.  When the user selects a site from the list, all associated 

statistics, plots, and exceedance table values are updated. 



2. All site statistics, which include the number of years used in the analysis/total number of 

years available and all L-moments, are listed here for the site selected in the site drop-

box.  L-moments include the L-mean (L1), L-Scale (L2), L-Coefficient of Variation (t1), L-

Skew (t3), and L-Kurtosis (t4).  These L-moments help to describe the location, 

dispersion, skewness, and peakednessΣ ǊŜǎǇŜŎǘƛǾŜƭȅΣ ƻŦ ŀ ǎƛǘŜΩǎ Řŀǘŀ ŘƛǎǘǊƛōǳǘƛƻƴΦ   

3. ¢ƘŜ ǳǎŜǊ ǎƘƻǳƭŘ ŎƭƛŎƪ ǘƘŜ Ψ5ŜƭŜǘŜ {ƛǘŜΩ ōǳǘǘƻƴ ƛŦ ǘƘŜȅ do not wish to include the selected 

site in the analysis.   

4. Two options will be made available below the plot window when the user clicks the 

Ψ5ŀǘŀΩ ǊŀŘio button: Ψ¢ƛƳŜ {eriesΩ and Ψt3 vs. t4Ω. 

5. ¢ƘŜ Ψ¢ƛƳŜ {ŜǊƛŜǎΩ ǊŀŘƛƻ ōǳǘǘƻƴ ŀƭƭƻǿǎ ǘƘŜ ǳǎŜǊ ǘƻ ǾƛŜǿ ŀ ǘƛƳŜ ǎŜǊƛŜǎ ƻŦ ǘƘŜ Řŀǘŀ ŦƻǊ ǘƘŜ 

selected site.  If there is no index analysis component to the current analysis, then the 

plot will look similar to the one shown in Fig. 9, where the sites that meet the initial data 

screening criteria are plotted as blue circles and connected using a line graph.  

Otherwise, the plot will look similar to the plot in Fig. 10, where the sites that meet the 

initial data screening criteria are plotted as blue and gray circles.  The blue circles 

ǊŜǇǊŜǎŜƴǘ ǘƘƻǎŜ ǎǘŀǘƛƻƴǎ ǘƘŀǘ ŀƭǎƻ ƳŜŜǘ ǘƘŜ ƛƴŘŜȄ ƭƛƳƛǘǎ ǘƘŀǘ ǘƘŜ ǳǎŜǊ ǎŜǘ ƛƴ ǘƘŜ Ψ5ŀǘŀ 

{ŎǊŜŜƴƛƴƎΩ ǿƛƴŘƻǿΣ ǿƘŜǊŜŀǎ ǘƘŜ ƎǊŀȅ Řƻǘǎ ǊŜǇǊŜǎŜƴǘ ǘƘƻǎŜ ǎƛǘŜǎ ǘƘŀǘ Řƻ ƳŜŜǘ ǘƘŜ ƛƴƛǘƛŀƭ 

data screening criteria but do not meet the index limit criteria.  Various properties of 

ǘƘƛǎ Ǉƭƻǘ Ŏŀƴ ōŜ ŎƘŀƴƎŜŘ ƛƴ ǘƘŜ Ψ9Řƛǘ tƭƻǘǎΩ ǿƛƴŘƻǿΣ ǿƘƛŎƘ ƛǎ ŘƛǎŎǳǎǎŜŘ ōŜƭƻǿΦ 

 

 

 

Figure 9:  Site Frequency Analysis window showing a time series of the data at a specific site. 



6. CliŎƪƛƴƎ ǘƘŜ Ψǘо ǾǎΦ ǘпΩ ǊŀŘƛƻ ōǳǘǘƻƴ ŎŀǳǎŜǎ ŀ Ǉƭƻǘ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ ƻƴŜ ǎƘƻǿƴ ƛƴ CƛƎΦ м1 to 

appear.  This plot illustrates values of t3 plotted against t4 for each site as light gray 

dots.  The black dot represents the site that has been selected in the site drop-box.  In 

addition, the t3/ t4 relationships for all 2- and 3-parameter distributions are graphed.  

The 2-parameter distributions are plotted as points, while 3-parameter distributions are 

plotted as curves.  The closeness of a data point for an individual site to a particular 

ŘƛǎǘǊƛōǳǘƛƻƴΩǎ Ǉƻƛƴǘ ƻǊ ŎǳǊǾŜ ƛǎ ƻƴŜ ƳŜǘƘƻŘ ǘƘŀǘ Ŏŀƴ ƛƴƛǘƛŀƭƭȅ ōŜ ǳǎŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ƛŦ ŀ 

particular distribution describes the site data well.  This is only a preliminary indication; 

further analyses are required to determine the distribution that best describes the data 

ŦƻǊ ŀ ǇŀǊǘƛŎǳƭŀǊ ǎƛǘŜΦ  ±ŀǊƛƻǳǎ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ǘƘƛǎ Ǉƭƻǘ Ŏŀƴ ōŜ ŎƘŀƴƎŜŘ ƛƴ ǘƘŜ Ψ9Řƛǘ tƭƻǘǎΩ 

window, which is discussed below. 

7. Three options will be made available below the plot window when the user clicks the 

ΨCǊŜǉǳŜƴŎȅ !ƴŀƭȅǎƛǎΩ ǊŀŘƛƻ ōǳǘǘƻƴΥ Ψt5CΩΣ Ψbƻƴ-9ȄŎŜŜŘŀƴŎŜΩ ŀƴŘ Ψ9ȄŎŜŜŘŀƴŎŜΩ όǎŜŜ CƛƎΦ 

12).  In addition, the list of distributions near the bottom of the window and the 

exceedance table on the right side of the window are activated. 

8. (Refer to Fig. 12.) A plot similar to the one shown in Fig. 12 will appear when the user 

ǎŜƭŜŎǘǎ ǘƘŜ Ψt5CΩ ǊŀŘƛƻ ōǳǘǘƻƴΦ  ¢ƘŜ Řŀǘŀ ŦƻǊ ǘƘŜ ǎƛǘŜ ǎŜƭŜŎǘŜŘ ƛƴ ǘƘŜ ǎƛǘŜ ŘǊƻǇ-box are 

ǇƭƻǘǘŜŘ ŀǎ ŀ ƘƛǎǘƻƎǊŀƳΦ  Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ t5CΩǎ ƻŦ ŀƭƭ ǎŜƭŜŎǘŜŘ ŘƛǎǘǊƛōǳǘƛƻƴǎ ŀǊŜ ǇƭƻǘǘŜŘ ŀǎ 

curves of varioǳǎ ŎƻƭƻǊǎΦ  ±ŀǊƛƻǳǎ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ǘƘƛǎ Ǉƭƻǘ Ŏŀƴ ōŜ ŎƘŀƴƎŜŘ ƛƴ ǘƘŜ Ψ9Řƛǘ 

tƭƻǘǎΩ ǿƛƴŘƻǿΣ ǿƘƛŎƘ ƛǎ ŘƛǎŎǳǎǎŜŘ ōŜƭƻǿΦ 

 

 
Figure 10:  Example of a time series plot with the inclusion of an index analysis. 


















