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Foreword

The U.S. Army Corps of Engineers’ Statistical Software Package (HEC-
SSP) is software that allows you to perform statistical analyses of
hydrologic data.

The first official version of HEC-SSP (version 1.0) was released in
August of 2008. Version 1.1 was released in April, 2009 and included
improvements to data entry, results visualization and reporting, and
added capability to the volume-duration frequency analysis. These
new features are discussed in the user’s manual and in the release
notes for Version 1.1.

The HEC-SSP software was designed by Mr. Gary Brunner, Mr. Jeff
Harris, Dr. Beth Faber, and Mr. Matthew Fleming. The HEC-SSP user
interface was programmed by Mr. Mark Ackerman, and the
computational code was programmed by Mr. Paul Ely. This manual
was written by Mr. Gary Brunner and Mr. Matthew Fleming.
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CHAPTER 1

Introduction

Welcome to the U.S. Army Corps of Engineers Statistical Software
Package (HEC-SSP) developed by the Hydrologic Engineering Center.
This software allows you to perform statistical analyses of hydrologic
data. The current version of HEC-SSP can perform flood flow
frequency analysis based on Bulletin 17B, "Guidelines for Determining
Flood Flow Frequency" (1982), a generalized frequency analysis on not
only flow data but other hydrologic data as well, and a volume-
duration frequency analysis on high and low flows.

The HEC-SSP software system was developed as a part of the
Hydrologic Engineering Center's "Next Generation" (NexGen)
development of hydrologic engineering software. The NexGen project
encompasses several aspects of hydrologic engineering, including
rainfall-runoff analysis, river hydraulics, reservoir system simulation,
flood damage analysis, and real-time river forecasting for reservoir
operations.

This chapter discusses the general philosophy of HEC-SSP and gives a
brief overview of the capabilities of the software system. An overview
of this manual is also provided.

Contents
e General Philosophy of the HEC-SSP
e Overview of Program Capabilities

e Overview of This Manual
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General Philosophy of the HEC-SSP

HEC-SSP is an integrated system of software, designed for interactive
use in a multi-tasking environment. The system is comprised of a
graphical user interface (GUI), separate statistical analysis
components, data storage and management capabilities, mapping,
graphics, and reporting tools.

Over a period of many years, the Hydrologic Engineering Center has
supported a variety of statistical packages that perform frequency
analysis and other statistical computations. Historically, the programs
that received the most use within the Corps of Engineers were HEC-
FFA (Flood Frequency Analysis) and STATS (Statistical Analysis of Time
Series Data). FFA incorporates Bulletin 17B procedures that have
been adopted by the Corps for flow frequency analysis. The STATS
software package is used for statistical analysis of time series data.
STATS can provide either analytical or graphical frequency analysis,
specified by the user. STATS has the capability of computing monthly
and annual maximum, minimum, and mean values along with
computing a volume-duration analysis. Two other packages that used
to receive a lot of use within the Corps of Engineers are REGFRQ
(Regional Frequency Computation) and MLRP (Multiple Linear
Regression Program). REGFRQ performs regional frequency analysis
and MLRP is a multiple linear regression analysis tool.

The goal of HEC-SSP is to ultimately combine all of the statistical
analyses capabilities of HEC-FFA, STATS, REGFRQ and MLRP. The
current version of HEC-SSP supports performing flood flow frequency
analyses based on Bulletin 17B Guidelines, generalized frequency
analyses, and volume-duration frequency analyses. New features and
additional capabilities will be added in future releases.

Overview of Program Capabilities

HEC-SSP is designed to perform statistical analyses of hydrologic data.
The following is a description of the major capabilities of HEC-SSP.

User Interface

The user interacts with HEC-SSP through a graphical user interface
(GUI). The main focus in the design of the interface was to make it
easy to use the software, while still maintaining a high level of
efficiency for the user. The interface provides for the following
functions:

1-2
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¢ File management

e Data entry, importing, and editing

e Statistical analyses

e Tabulation and graphical displays of results

¢ Reporting facilities

Statistical Analysis Components

Flow Frequency Analysis (Bulletin 17B) — This component of the
software allows the user to perform annual peak flow frequency
analyses. The software follows guidelines in Bulletin 17B, "Guidelines
for Determining Flood Flow Frequency", by the Interagency Advisory
Committee on Water Data.

Generalized Frequency Analysis — This component of the software
allows the user to perform annual peak flow frequency analyses by
various methods. Additionally the user can perform frequency analysis
of variables other than peak flows, such as stage and precipitation
data.

Volume-Duration Freqguency Analysis — This component of the software
allows the user to perform a volume-duration frequency analyses on
daily flow data.

Data Storage and Management

Data storage is accomplished through the use of "text" files (ASCII and
XML), as well as the HEC Data Storage System (HEC-DSS). User input
data are stored in flat files under separate categories of study,
analyses, and a data storage list. Gage data are stored in a project
HEC-DSS file as time series data. Output data is predominantly stored
in HEC-DSS, while a summary of the results is written to an XML file.
Additionally, an analysis report file is generated whenever a
computation is made. This report file is written to a standard ASCII
text file.

Data management is accomplished through the user interface. The
modeler is requested to enter a Name and Description for each study
being developed. Once the study name is entered, a directory with
that name is created, as well as a study file. Additionally a set of
subdirectories is created with the following names: Bulletinl7bResults,
GeneralFrequencyResults, VolumeFrequencyAnalysisResults, Layouts,
and Maps. As the user creates new analyses, an analysis file is
created in the main project directory. The interface provides for
renaming and deletion of files on a study-by-study basis.

1-3
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Graphical and Tabular Output

Graphics include a map window, plots of the raw data, and frequency
curve plots. The map window can be used to display background map
layers. Locations of the data being analyzed can be displayed on top
of the map layers. Once data are brought into HEC-SSP, they can be
plotted for visual inspection. The frequency curve plots shows the
results of the analyses, which include the analytically computed curve,
the expected probability curve, confidence limits, and the raw data
points plotted based on the selected plotting position method. Tabular
output consists of tables showing the computed frequency curves,
confidence limits, and summary statistics. All graphical and tabular
output can be displayed on the screen, sent directly to a printer (or
plotter), or passed through the Windows Clipboard to other software,
such as a word-processor or spreadsheet.

A report file is available for each analysis. This report file includes the
input data, preliminary results, all of the statistical tests (Low and High
Outliers, Broken Record, Zero Flows Years, Incomplete Record,
Regional Skews, and Historic Information), and final results. This
report file is similar to the FFA output file.

Overview of This Manual

This user's manual is the primary documentation on how to use HEC-
SSP. The manual is organized as follows:

e Chapters 1-2 provide an introduction and overview of HEC-SSP,
as well as instructions on how to install the software.

e Chapter 3 provides an overview on how to use the HEC-SSP
software in a step-by-step procedure, including a sample problem
that the user can follow.

o Chapter 4 explains in detail how to enter and view data.

e Chapter 5 provides a detailed discussion on how to perform the
Bulletin 17B flow frequency analysis. Additionally, this chapter
describes all of the output capabilities available for displaying and
printing the results.

o Chapter 6 provides a detailed discussion on how to use the
generalized frequency analysis editor.

o Chapter 7 provides a detailed discussion on how to use the
volume-duration frequency analysis editor.

e Appendix A contains a list of references.

¢ Appendix B has a series of example analyses that demonstrate
the various capabilities of performing a Bulletin 17B flow
frequency analysis, performing a general frequency analysis, and
performing a volume-duration frequency analysis.

1-4
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CHAPTER 2

Installing HEC-SSP

You install HEC-SSP using the program installation package available
from HEC’s web site. The setup program installs the software and the
example applications. This chapter discusses the hardware and
system requirements needed to use HEC-SSP, how to install the
software, and how to uninstall the software.

Contents
e Hardware and Software Requirements
¢ Installation Procedure

e Uninstall Procedure

2-1
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Hardware and Software Requirements

Before you install the HEC-SSP software, make sure that your
computer has at least the minimum required hardware and software.
In order to get the maximum performance from the HEC-SSP
software, recommended hardware and software is shown in
parentheses. This version of HEC-SSP will run on a microcomputer
that has the following:

Intel Based PC or compatible machine with Pentium processor or
higher (a Pentium 4 or higher is recommended).

A hard disk with at least 100 megabytes of free space
A CD-Rom drive (or CD-R, CD-RW, DVD), if installing from a CD.

A minimum of 512 megabytes of RAM (1 Gigabyte or more is
recommended).

A mouse.

Color Video Display (Recommend running in 1280x1024 or higher,
and as large a monitor as possible). Recommend at least a 17"
monitor.

Microsoft Windows NT 4.0, 2000, XP, or Vista (or later versions).

Installation Procedure

Installation of the HEC-SSP software is accomplished through the use
of the Setup program.

To install the software onto your hard disk do the following:

1. Insert the HEC-SSP CD into your CD drive (or download the

software from our web site: www.hec.usace.army.mil).

. The setup program should run automatically if installing from a

CD. When downloading from the web page you will need to save
the setup file in a temporary directory and then execute the “HEC-
SSP_11 Setup.exe” file to run the setup program.

. If the setup program does not automatically run from the CD, use

the windows explorer to start the HEC-SSP_11 Setup.exe
program on the CD.

. Follow the setup instructions on the screen.

2-2
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The setup program automatically creates a program group called HEC.
This program group will be listed under the Programs menu, which is
under the Start menu. The HEC-SSP program icon will be contained
within the HEC program group, within the HEC-SSP subdirectory. The
user can request that a shortcut icon for HEC-SSP be created on the
desktop. If installed in the default directory, the HEC-SSP executable
can be found in the C:\Program Files\HEC\HEC-SSP\1.1 directory with
the name "HEC-SSP.EXE".

The HEC-SSP User’s Manual and example data sets are also installed
with the software. The User’s Manual can be viewed by selecting
User’s Manual from the Help menu. You must have Adobe Acrobat
Reader to view the user’s manual. This viewer can be obtained for
free from the Adobe web page.

A zip file containing the example data sets described in Appendix B
have been installed in the "...\Examples" folder within the program
directory. You can install the example data sets by selecting the
Install Example Data option from the Help menu. After selecting
the Install Example Data menu option, a window will open for you to
choose a location to install the example data sets. The program wiill
create a subdirectory within your chosen folder called SSP_Examples.
A project file called "SSP_EXAMPLES.ssp" will be contained in the
SSP_Examples folder. You can load the test data sets by using the
Open Study option from the File menu and then use the file chooser
to select this file.

Uninstall Procedure

The HEC-SSP Setup program automatically registers the software with
the Windows operating system. To uninstall the software, do the
following:

e From the Start Menu select Control Panel.
e Select Add/Remove Programs from within the Control Panel folder.

e From the list of installed software, select the HEC-SSP program
and press the Remove button.

¢ Follow the uninstall directions on the screen and the software will
be removed from your hard disk.
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CHAPTER 3

Working With HEC-SSP - An Overview

HEC-SSP is an integrated package of statistical analysis modules, in
which the user interacts with the system through the use of a
Graphical User Interface (GUI). The current version is capable of
performing flow frequency analyses based on the Bulletin 17B
"Guidelines for Determining Flood Flow Frequency"”, dated March 1982,
generalized frequency analyses, and volume-duration frequency
analyses. This chapter provides an overview of how a Bulletin 17B
flow frequency analyses can be performed with the HEC-SSP software.
General frequency and volume-duration frequency analyses can be
developed in a similar manner as outlined for the Bulletin 17B analysis.

In HEC-SSP terminology, a Study is a set of files associated with a
particular set of data and statistical analyses being performed. The
files for a study are categorized as follows: study information, data
list, and analysis data.

Contents
e Starting HEC-SSP
e Overview of the Software Layout

e Steps in Performing a Bulletin 17B Frequency Analysis
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Starting HEC-SSP

When you run the HEC-SSP Setup program, a new program group
called HEC and program icon called HEC-SSP are created. They
should appear in the start menu under the section called All
Programs. The user also has the option of creating a shortcut on the
desktop. If a shortcut is created, the icon for HEC-SSP will look like
the following:

frat

Figure 3-1. The HEC-SSP Icon.

To Start HEC-SSP from Windows:

e Double-click on the HEC-SSP Icon. If you do not have an HEC-
SSP shortcut on the desktop, go to the Start menu and select All
Programs > HEC > HEC-SSP > HEC-SSP 1.1.

Overview of the Software Layout

When you first start HEC-SSP, you will see the main window as shown
in Figure 3-2, except you will not have any study data on your main
window. As shown in Figure 3-2, the main window is laid out with a
Menu Bar, a Tool Bar, and four window panes.

The upper right pane (which represents most of the window area) is
the Desktop Area (Referred to as the "Desktop” from this point in the
manual). This area is used for displaying maps, data editors, and
analysis windows.

The upper left pane is called the Study Explorer. The Study Explorer
acts like an explorer tree into the study. The top level of the tree is
the study (Clarion River in this example). Below the study is an
analyses branch, a data branch, and a map branch. Under the
analyses branch, the first level is the types of analysis in the current
study. Under each analysis type will be the current user-defined
analyses for that type. The data branch lists all of the available data
sets that have been brought into the current study. Generally, a data
set represents a piece of data at a specific gage location. For
example, all of the peak annual flows at a single gage would be stored
as a single data set. When an analysis is created, the user selects a
data set to be used for that particular analysis. The Map branch of the
tree contains any maps the user has put together for the study. By
default there is automatically a "Base Map" listed under the maps
folder.
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The lower left pane, and associated tabs, also belongs to the study
explorer. This window is used to show additional information about
items selected in the study explorer tree. The tabs are used to switch
to different views within the study explorer window. The first tab,
labeled Study, shows the explorer view of the study. The second tab,
labeled Maps, lists the available maps and map layers associated with
each map. The last tab, labeled Files, shows all of the files that make
up the current study.

The lower right pane is called the Message Window. This window is
used to display messages from the software as to what it is doing.

E HEC-S5P - Clarion River

File Edfit View Maps Data Analsk Resuls Took Widow Help

B EsE A i

=3 Bullesin 178
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Figure 3-2. The HEC-SSP Main Window.
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At the top of the HEC-SSP main window is a Menu bar with the

following options:

File: This menu is used for file management. Options available under
the File menu include New Study, Open Study, Save Study, Save

Study As, Close Study, Study Properties,

Edit wiew Maps [ Export, Recent Studies, and Exit. The Study

1l Mew Study...
& Open Study ...
E save study

Save Study As...
& Close Study

Study Properties. ..

Export ]
Fecent Studies 2

Exit

Properties option is used to describe the
study and to set the units system. The
Export option is used to export HEC-SSP
results, stored in the study DSS file, to
another DSS file. The Recent Studies option
lists the most recently opened studies, which
allows the user to quickly open a study that
was recently worked on.

Edit: This menu is used for applying the Cut, Copy, and Paste
clipboard features to data in editable fields and tables.

View Maps 0O
& cut Crkx
By Copy CtrhC
B Paste Cirl+y

View: The View menu allows the user to control display of the

WETE Maps  Data Analysis Results
Toolbars »
Study Explorer

Messages Window

Status Window

Toggle Yiews Cir+T

LU T

Save Current Layout
Festore Layout ]

Layout Manager

Set Study Display Units »

toolbars and the study windows.
The user can also toggle between
viewing all of the panes or just the
Main View Pane. The View menu
also has options for saving the
current layout (currently opened
windows and their sizes and
locations) and restoring a previous
saved layout. The final option on
the View menu is to set the study
display units. This option allows
the user to switch viewing output
between English and metric units.
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Maps: This menu is used to set the Default Map Properties
(Coordinate system, extents, etc...), define a new map, add map

layers to the study, and remove a
map. Additionally, this menu has [EEEER Data  Analysis  Results  Tog
the following options available:
Map Window Settings (allows the
user to turn map layers on and % Mew Map
off), Zoom To Entire Map Extents,
Save Map Image, Import, and
Export. The Zoom To Entire Map
Extents option displays the entire
set of map layers within the map
window. The Save Map Image
option can be used to save the
current view of the map to a file.

Default Map Properties. ..

add Map Lavers..,

Remove Map Layers..,

Map Window Setkings

Zoam To Enkire Map Extents

Save Map Image...

Data: This menu allows the user to define a new data set, open the

Data

X
Ld

analysis  Results
Mew. ..

Select...

Delete from Study

Plot

= Tabulate

Edit Metadata...

Save

Eﬂ Save As...

Fename...

metadata editor, and delete any existing
data sets from the data list. Other options
include opening a plot and table of the data.

Analysis: This menu is used to create the various statistical analyses
available in the software. Each statistical analysis is saved as a

X

=

m

Open
Delete from Study

Compute Manager...

Fesults Tools W

b

separate file containing the information
that is pertinent to that specific analysis
type. The current options under this menu
item include New, Open, Delete from
Study, Save, Save As, Rename, and
Compute Manager. The compute manager
allows the user to select one, several, or all
of the analyses, and then have them all
recomputed.
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Results: This menu allows the user to graph and tabulate any of the
existing analyses that have been computed. Additionally, the user can
request to view the report file from a computed analysis. Users must
select at least one analysis in the Study Tree before selecting Graph,
Table, Report, or Summary Report. If more
EEENIES Tools  Window | than one analysis of the same type are

Graph selected (this is accomplished by holding
down the control key while clicking on the

Table various analyses), the Graph and Summary
Report Report options will include results from all
Summary Report analyses that are selected. However, when

multiple analyses are selected, the Table and
Default Plot Line Styles | Report option bring up separate windows for

each of the selected analyses. The Default
Plot Line Styles menu option lets the user change the default line
styles applied to different data types that are plotted in a graph. For
example, the user can change the default line style for high outliers so
that they are displayed as black triangular data points when a plot is
opened.

Tools: This menu includes HEC-DSSVue, Options, Console Output,
and Memory Monitor. The HEC-DSSVue option brings up the HEC-
DSSVue program and automatically loads the
Al Windowe Help current study DSS file. HEC-DSSVue is a

DSS utility to tabulate, graph, edit, and enter

& HEC-DSSVue data into DSS. The Options menu item

brings up an options window that allows the
user to set default HEC-SSP options.

Options...
BH Console Output. ..

Mermory Manitor

Window: This menu includes Tile, Cascade, Next Window, Previous
Window, Window Selector, and Window. All these options are used to
control the appearance of the windows in the Desktop area. When
more than one window is open

Window Eel=]a .
(such as a data importer, and
H Tile various analysis windows),
By Cascade these menu items will help the
user organize the windows, or
P Mext Window Cirl+Tah quickly navigate to a specific

window. The Tile option can
+=1 Previous Window  Cir+Shift+Tab be used to organize all of the

Window Selector,.. currently opened windows in
. either a vertical or horizontal
Wi J

tile. The Cascade option puts

one window on top of the next in a cascading fashion. The Next
Window option brings the next window in the list of currently opened
windows to the top. The Previous Window brings the last window that
was on top back to the top. The Window Selector option brings up a
pick list of the currently opened windows and allows you to select the
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one you want. The Window option has a sub menu list of all the
opened windows and allows you to select one.

Help: This menu allows the user to open the HEC-SSP User’s Manual,
install example data sets, read the terms and conditions of use
statement, and display the current version information about HEC-
SSP.

User's Manual

Install Example Data...

Terms and Conditions For Use
About HEC-55F

Also on the HEC-SSP main window is a Tool Bar. The buttons on the
tool bar provide quick access to the most frequently used options
under the HEC-SSP File and Edit menus.

Steps in Performing a Bulletin 17B Frequency Analysis

There are five main steps in performing a Bulletin 17B flow frequency
analysis with HEC-SSP. Similar steps are required when performing a
generalized frequency or volume-duration analysis.

e Starting a new study

e Adding a Background Map (Optional)

e Importing, Entering, and Editing Data

e Performing the Bulletin 17B Frequency Analysis

¢ Viewing and Printing Results

Starting a New Study

The first step in performing a Flow Frequency analysis with HEC-SSP is
to establish which directory you wish to work in and to enter a title for
the new study. To start a new study, go to the File menu and select
New Study. This will bring up a New Study window as shown below.

As shown in Figure 3-3, the user is required to enter a name for the
study, select a directory to work in (a default location is provided), and
select the desired units system. Adding a description of the study is
optional. Once you have entered all the information, press the OK
button to have the information accepted. After the OK button is
pressed, a subdirectory will be created under the user chosen
directory. The subdirectory will be labeled the same name as the
user-entered study name. This study directory is where the project
file, as well as other study files and directories will be located.
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Additionally, a default map window will appear in the Main View Pane.
However, the map window will be blank when it first opens.

B2 Create New Study

Stuchy Marme: blarinn River
Description: | Clarion River Flow Frequency Analysis (]

Directory: CaDocurnents and SetingsigOhecmiiDesktopClarion_ R
Unit System: | English w

Ok l ’ Cancel ]

Figure 3-3. New Study Window.

Adding a Background Map

By default, when you start a new project in HEC-SSP a default map
window (called Base Map) will open in the Desktop window. Having a
background map is optional in HEC-SSP. Not having a map does not
prevent the user from importing and entering data, or performing an
analysis and viewing results. The map is mostly a visual aid of the
study area. Additionally, when you bring in gage data you can enter
the map coordinates of the gage and it will show up on the map. Once
a gage is located on the map you can right click on it to open a
shortcut menu for viewing the data, or graphing and tabulating the
results.

To add a map layer to the default map, go to the Maps menu and
select Add Map Layers. When this option is selected a file chooser
window will appear, as shown in Figure 3-4, allowing the user to select
map layers to bring into the map. The Create Copy option on the
window will make a copy of the selected map and place it in the Maps
subdirectory of the study folder.

Currently, the HEC-SSP software can load the following types of map
layers: USGS DLG, AutoCAD DXF, shapefile, Raster Image, USGS DEM,
Arc Info DEM, ASCII NetTIN, and Mr Sid.

An example map is shown in Figure 3-5. This map is an Arc Info DEM
that was exported in the ASCII file format.
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i Select Map to Add @
Look in: ‘[Tj hlaps ‘V| 5 ,5'||E|
Lﬁ = ridgway asc [ Greate Gopy

My Recent
Dacuments

?-_‘:
[
Diesktop

Ity
Dacuments

My Carmputer

‘% File name: |ridgway.asc | [ QOpen l

hoty Bleharark

Places Files of type: |AII Maps v| Cancel

Figure 3-4. Add Map Layers File Chooser.
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isf HEC-SSP - Clarion River

File Edit VWiew Maps Data Analysis Results Tools Window Help

R LRI W)

& Clation River
[=_4 Analyses

1.4 Data

i 3 Bulletin17B
I _A Coincident

: 1w Data Points

o’

# Mo Additional Cantent ‘

B e TR e L e e =
Data Points added to Map Schematic

Data Paints added to Data Points

Map C:/HEC Data/SSP/Clarion RiverMapsfridgway . aschin added to Data Paints =
Opened Study Clarion River from directory CAHEC Data\SSPA\Clarion River o

Study i’_Maps??: Files

Messages!

‘ Coordinates: -78 east, 41 north

Figure 3-5. Example Background Map.

If more than one map layer is going to be used to make up a map,
then it is up to the user to ensure that all map layers are in the same
coordinate system. HEC-SSP does not perform coordinate system
projections. Also, HEC-SSP can not always determine the coordinate
system for all map layers entered. However, under the Maps menu is
an option called Default Map Properties. This menu option can be
used to set the default coordinate system for the map layers displayed
in HEC-SSP. The user should set the default coordinate system first
and then bring in map layers to the study.

Importing, Entering, and Editing Data

Before any analyses can be performed, the user must bring data into
the HEC-SSP study. For a peak flow frequency analysis following
guidelines in Bulletin 17B, the data must consists of peak annual flow
data. To bring data into HEC-SSP go to the Data menu and select
New. This will bring up the data importer as shown in Figure 3-6.
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2 Data Importer - @E| _

Marme: | '_ Short 10:

Description: | [:]

Study DES File: | ¢iDocuments and SettingsigDhecmipDesktoplSSP_ExamplesiSSP_EXAMPLES dss
Study DSS Path: |

Data Source | Details

Location

() HEC-DSS (&) USGS wehsite () MS Excel ) Manual () Text File
LSGE Website

Data Type: | Annual Peak Data ]

Retrieve datafor. (&) Flow () Stage

Get LISGE Station 1D's by State ]

Import USGEE Basin Mame Location Cther Qualifier '
Data Station ID's (A Parh (B Part) {F Part

| Importto Study DSS File |

(Larir | [ 52 voouie |

Figure 3-6. HEC-SSP Data Importer.

As shown in Figure 3-6, the Data Importer has fields for the Name,
Short Identifier, and the Description of the data at the top of the
window. Additionally, it lists the study DSS file name that the data will
be stored in once it is brought into the study. The study DSS file is
always labeled the same name as your study with the .DSS file
extension.

The Data Importer contains two tabs, Data Source and Details. The
Data Source tab is shown first. This tab is used for selecting and
defining a source for bringing data into the HEC-SSP study. Currently,
there are five ways to bring data into an HEC-SSP study: import from
another HEC-DSS file, import data from the USGS web site, import
from a Microsoft Excel spreadsheet, manually entering the data into a
table, and import the data from a text file. All of these methods will
import data into the study DSS file.

For this example, only importing data from the USGS website will be
shown. For a complete description of the data importer see Chapter 4,
using the Data Importer. To import data from the USGS website, first
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select the USGS Website option from the list of five options available
in the Location panel. Next, select Annual Peak Data as the data
type and make sure the Flow option is selected. The next step is to
press the button labeled Get USGS Station ID’s by State. When this
button is pressed a shortcut window will appear (Figure 3-7) allowing
the user to select a state from which to get data.

= X

Select 5tate! | pennsylvania w

Data Type:  Annhual Feak Data

] Cancel

Figure 3-7. Window to Select a State for Downloading Data.

Once a state is selected, press the OK button and a list of the available
gages from that state will appear in a pick list as shown in Figure 3-8.
Check the boxes for all of the gages you would like to import and then
press the Import to Study DSS File button. Once the import button
is pressed, a process will begin in which the data will be downloaded
from the USGS website and saved to the study DSS file. HEC-SSP wiill
automatically name the data when importing multiple gages at one
time. The USGS import process will download annual peak flow data,
annual peak stage data, and the USGS data quality codes. The quality
codes will be added as an addition object to the Data folder.

In addition to the data itself, any metadata that is available will be
downloaded and stored with the data. The metadata can be viewed
from the Details Tab on the Data Importer. Metadata can also be
viewed or edited by opening the Metadata Editor. To open this editor,
place the mouse on top of a data object in the Data folder and click
the right mouse button. The shortcut menu contains an Edit
Metadata option, as shown in Figure 3-9. The metadata editor is
shown in Figure 3-10.
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B2 Data Importer, -

Mame:

| Short 1D |

FEX

Study DES File:

|
Description: |
|
|

Study DEE Path:

Data Source |'Details

Location
() HEC-DSS (&) USGS YWebsite () MS Excel ) Manual () TextFile
USGS Wehsite
Data Type: | annual Peak Data v|
Retrieve datafor: &) Flow () Stage
| Getusos station ID's by State | Pennsylvania
Irriport UsGs Basin Marme Location Other Qualifier
Data Station ID's A Part) (B Part) (F Part)
—— ' b
< 03026400 Richey Run Emlentan, PA LISGE -
=] 03026500 Sevenmile Run Faszelas, PA LISGE
[v] 03027500 EE Clarion River EB Clarion River Dam, P& LISGE
[v] 03028000 West Branch Clarion River Wilcox, PA LISGE
[v] 03028500 Clarion River Johnsanhurg, PA LISGE
[v] 03029000 Clarion River Fidgway, PA LISGE
] 03023200 Clear Creek Sigel, PA LISGE ¥
& 03023400 Toms Run Cookshurg, PA LISGE
1 (ke nlelTAuln} = Larion D i lemboaen O | [l Y ] v.
| Importto Study DSS File |
[Laror ) [SEromuee ]
Figure 3-8. Example of Choosing Gages from a USGS State List to Import.

=0 Ma

L g T o T ) % P IR I |

T, T T 7T

ORESTIMEA CREEK-MEWMAN, TA-FLOW
RIDLEY CREEK-MOYLAMN, PA-FLOWYS

CEDAR RAFIDS, STAGE DATA

Rio Grande at Alubguergque UMREGLULATED

Annual Daily Average Peak Flovws Rio Grande at Albuguergue
Annual Daily Average Peak Flows Local Runoff at Albuguergue

CLARION RIVER-JOHRSORMBURG, PA-FLOW-ARRMUAL PEAK
CLARION RIVER-JOHMEOMBURG, PA- CODE-FEAK FLOW

4
Base Map

|Ld Plat

=E Tabulate

Edit Metadata...
E Save

EE Save As..,

Renarme. .,

L W

Figure 3-9. Open the Metadata Editor Using the Right Mouse Click Menu.
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B2 Metadata Editor - CLARION RIVER-JOHNSONBURG, PA-FLOW-ANNUAL PEAK*

Marme:
Description:
Study DSS File:
Study D55 Path:
State:

Stream:
Crainage Area:
Gage Operator:
Gage Datum:

Verical Datum:

Cescription:

Coordinate System:
Harizantal Daturm:

Coordinate X Yalue:

CLARIOMN RIVER-JOHMSOMNBURG, PA-FLOW-AMNMLIAL PEAM
Downloaded from LSGS website. Station 03028400

Short 1D:

LJ

CADocuments and Seltingsig0hecmjfiDeskiopSEP_ExamplesiSEF_EXAMPLES dss

JCLARICN RIVERAJOHMSONBURG, PAFLOW-ANMNUAL PEAKIR-CENTURYUSGSS

Pennsylvania
Clarion River
204

LISGS

10

MNEVD29

Coordinate Location Data

LatlLong hd
MADZT hd
-754043

County: Elk
Location:  |Johnsonburg, PA
DA Units:
USGE Mo: 3028500
HUC: 05010005
b
L
Coordinate 10: ]
Daturn Units: Dedrees Minutes Seconds A
Coordinate ¥ %alue: 412910
[ QK ] [ Cancel ] [ Apply

Figure 3-10. Metadata can be Viewed or Edited by Opening the Metadata

Editor.

As shown in Figure 3-10, the metadata consists of the State, County,
Stream, Location, Drainage Area, DA Units, Gage Operator, USGS
Gage No., Gage Datum, HUC (Hydrologic Unit Code), Vertical Datum,
and a description field. Additionally, the coordinate location of the
data is shown. The coordinate location consists of Coordinate System,
Coordinate ID, Horizontal Datum, Datum Units, Coordinate X Value,
and Coordinate Y Value. Most of the USGS data is retrieved with the

Latitude/Longitude coordinate system as shown in the example.

In

addition to editing the metadata, the Metadata Editor allows the user
to change the name of the data, enter a short identifier, and enter a

longer description.

If the metadata does not download automatically, the user has the
option to enter any of the information by hand. Metadata is not
generated automatically for any of the other four data sources.
Therefore, entering the metadata is required if the user wants the data
to be carried along with the study.

After the data is imported into the study, the user can select any one
of the gages in the Data folder and Plot or Tabulate the data. The
plot and tabulate options are available from the Data menu and from a
shortcut menu that opens by clicking the right mouse button when the
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pointer is located on top of the gage object in the Data folder. If you
press the Plot button you will get a plot of the peak flow data for that
gage. If you press the Tabulate button you will get a table containing
the data. Data values can be edited within the table; however, the
editing mode must be turned on. To turn on editing, select the
Edit>Allow Editing menu option. Use the File>Save or File>Save
As menu option to save the data when you are satisfied with edits.

If the data has coordinate location information, it will then be plotted
on top of the background maps. The software

Edit Metadata...| will convert the coordinates of the point data to
the default coordinate system of the base map.
| Plat The user can interact with the plotted points by
right clicking on the gage icon in the map and a

=F Tabulate shortcut menu will appear as shown. The user
REMare. . has the option to edit the metadata, plot,
tabulate, rename, or delete the data.
7% Delete

Performing the Bulletin 17B Flow Frequency Analysis

To perform a Bulletin 17B flow frequency analysis, go to the Analysis
menu and select New - Bulletin 17B Flow Frequency. This will
bring up a blank Bulletin 17B Analysis editor. As shown in Figure 3-
11, the user must enter a name for the analysis, a description
(optional), and select a flow data set (gage data stored in project DSS
file). The DSS File Name and Report File are automatically filled in by
the program. For now, the DSS File Name will be the study DSS file
and the report file will have the same name as the analysis.

The analysis window contains three tabs: General, Options, and
Tabular Results. The General tab contains settings for Generalized
Skew, Expected Probability Curve, Plotting Positions, Confidence limits,
and a Time Window Modification. Default settings are already
established for each of the options on the General tab; however, the
user can change the default settings.

The Options tab contains information on Low Outlier Threshold,
Historic Period Data, and User-Specified Frequency Ordinates. These
options are not required for most analyses but may be necessary
depending upon the data.

A detailed description of each of the Bulletin 17B settings and options
can be found in Chapter 5, performing a Bulletin 17B Flow Frequency
Analysis. Once all of the settings and options have been selected, the
user presses the Compute button to have the computations
performed. When the computations have finished a message window
will open stating Compute Complete. Press the OK button on the
message window to close the window. Once the computations have
finished the user can begin to look at output.
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‘B Bulletin 17B Editor -

Marne: |

Description:

Flow Data Set:

0SS File Mame:

Report File:

General | Options | Tabular Results

Generalized Skew

() Use Station Skew

) Use Weighted Skew

() Use Regional Skew
Regional Skew:

Reg. Skew MSE:

Expected Probahlity Curve
(%) Compute Expected Prab. Curve

() Do Mot Compute Expected Prab. Curve

Flotting Position
& Weibull (& and B= 0)
O Median (s and B=0.3)

() Hazen (4 and B= 0.5
() Other (Specify &, B

Plotting position computed
using formula
(m-A)i(n+1-A-B)
Where:
m=rank, 1=largest
M=Mumber of Years
AB=Constants

Compute | | Plotcuve | [ viewReport | [ Prnt |

Canfidence Limits

() Defaults (0.05, 0.95)

() User Entered Yalues

Upper Limit;

Lower Limit:

Tirne Window Modification

DSS Range is
[ start date LJ
[ end date ()
[ ok || cancel

00 = |0

Figure 3-11. Bulletin 17B Flow Frequency Analysis Editor.

Viewing and Printing Results

Tabular output can be found by selecting the Tabular Results tab.
When this tab is pressed, a set of tables will appear as shown in Figure
3-12. The primary table on the Tabular Results tab consists of
percent chance exceedance, computed flow frequency curve, the
expected probability adjusted curve, and the 5 and 95 percent
confidence limits. The second table (bottom left) contains general
statistics about the data, such as the mean, standard deviation,
station skew, regional skew, weighted skew, and the adopted skew of
the analysis. The third table (bottom right) contains the number of
historic events, high outliers, low outliers, zero or missing values,
systematic events in the data set, and the number of years in the

historic period.

The table can be sent to the printer by pressing the

Print button at the bottom of the analysis window. The user can
control the number of decimal digits shown in the result tables and in
reports. Select Options from the Tools menu and then open the
Results tab, as shown in Figure 3-13.
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Bulletin 17B Editor -Ridgway PA Flow Frequency Analysis

Marme: |Ridgway PA Flow Frequency Analysis |
Description: |Flowfrequency analysis for the Clarion River at Ridoway Pennsylvania E]|
Flow Data Set. | CLARION RIVER-RIDGYAY, PA-FLOW-ANNUAL PEAK ~|
D35 File Mame: |C:1Documents ang Settingsiglhecmifity Docurnents\3SP ProjectsiClarion RiveriClarion_River.dss E]|
Report File: |1d Settingsig0hecmijfiby Documents\SSP Projects\Clarion RiverBulletind TbResultisidgway_PA_FIow_Frequency_AnaIysisIRidgway_PA_E]|
General | Options | Tabular Results
Frequency Curve far: CLARION RIVER-RIDGWAY, PA-FLOW-ANMNUAL PEAK
Fercent Chance Computed Curve Expected Prob. Caonfidence Limits
Exceedance Flow in cfs Flow in cfs Flow in cfs
0.05 0.95
0.1 73164 104,071 165,246 45431
0.2 62,227 83619 125,785 39,748
0.5 49521 61,622 93,562 32,891
1.0 41,103 48 626 73,564 28,156
2.0 33,607 38,050 a6,801 23771
a.0 24954 26,910 38,887 18,444
10.0 18,237 20,155 28,065 14,701
200 14,114 14,451 19,225 11,114
500 7833 7833 10,003 6,280
800 4,555 4,458 5,788 3,338
90.0 3,436 3,299 4,486 2,366
945.0 2,735 2,563 3,674 1,778
949.0 1,800 1,673 2,873 1,044
Systemn Statistics Mumber of Events
Log Transform: Flaw, Event Mumber
Ctatistic Value Historic Events 1]
Mean 3,906 [“ghc?“t}!'ers g
Standard Dev 0.292 ZDW O“ h:frs. 0
Station Skew 0.233 Ser? ! t.'SE'”gt S
Regional Skew 0.000 Hystemaplc - \r;n s
Waighted Skew 0.134| (=tanic Feno
Adopted Skew 0.134
Compute | [ Flat Curve ] ’ View Repart ] ’ Frint ] ’ QK ] ’ Cancel Apply

Figure 3-12. Tabular Results of Bulletin 17B Editor.
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-
B2 Options

Flumber of decimal digits to show in results

Flow Digits: -
Frecipitation Digits: 2| %
Stage Digits: 2|
Stats Digits: 3%
Yolume Digits: 1%

Ok l [ Cancel

Figure 3-13. Dialog for Controlling the Number of Decimal Digits Shown in
Result Tables and Reports.

Graphical output can be obtained by pressing the Plot Curve button at
the bottom of the analysis editor. When this button is pressed, a plot
will appear like the one in Figure 3-14. This plot contains the
computed frequency curve, the expected probability adjusted curve,
the confidence limits, and the data points plotted by the user-selected
plotting position method. Additionally, a plot caption is listed at the
top. The plot caption is by default the user-defined name of the
analysis. The user can modify the plot properties by selecting the
Edit>Plot Properties menu option. A plot properties window will
open that lets the user change the line style for each data type,
change the axis labels, modify the plot title, and edit other plot
properties. The user can also edit line styles by placing the mouse on
top of the line or data point in the plot or legend and clicking the right
mouse button. Then select the Edit Properties menu option in the
shortcut menu. The plot can be printed or sent to the windows
clipboard by using the Print and Copy to Clipboard options found
under the File menu.

Additional points and lines can be added to a plot by placing the
mouse anywhere in the plot area and clicking the right mouse button.
Then select the Add Marker option to add a line or Add Marker
Point to add a point. Draw properties can be edited for these user-
defined lines and points by placing the mouse on top of the point or
line and clicking the right mouse button. Then select the Edit
Properties option in the shortcut menu.
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F B
¥ Bulletin 17B Plot for Ridgway PA Flow Frequency Analysis M=
File Edit ‘“iew WWindow

Bulletin 17E Flot for Ridaway PA Flow Freguency Analysis
Return Period
1.0 11 2 5 10 a0 100 400
10000000 ] ] 1 ] 1 ] T [
-~
-
- -
100000.0 /‘_,.r' /
g gzt
Q:_;/ =
2 = =
[=} -
[
10000.04
1000.0 T T T T 1
0.9999 05999 0.99 0.9 0.5 02 o1 0.0z 0005 0,001 0.0001
FProhahility
Computed Comve - ---- Ecpected Probability Curve = = = i Percent Confidence Limit
= == = 85 Parzent Confidence Limit o Obzerved BEwents (Other plotting positions)

Figure 3-14.

Flow Frequency Curve Plot.

The final piece of output available from a flow frequency analysis is a
text report file. The report file lists all of the input data and user
settings, plotting positions of the data points, intermediate results,
each of the various statistical tests performed (i.e. high and low
outliers, historical data, etc.), and the final results. This file is often
useful for understanding how the software arrived at the final
frequency curve. Press the View Report button at the bottom of the
analysis editor to view the report file. When this button is pressed, a
window will appear containing the text report as shown in Figure 3-15.
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isf Clarion_River_at_Ridgway.rpt

File Edit Search Format
File: | CAHEC DataiClarion River\Bulletin ThResults\Clarion_River_at Ridoway\Clarion_River_at Ridgway.rpt
_______________________________ P
Bulletin 17B Fredquency Analysis
12 Oct 2005 0zZ:54 PH
——- Input Data ---
Analysis Wame: Clarion Riwer at Ridogway
Description:
Data Set WName: Clarion Riwer at Ridgway, P4
D53 File Mame: C:%WHEC Data\Clarion RiverhClarion Fiver.dss
D53 Pathname: /CLARION RIVER/RIDGWAY, PA/FLOW-ANNUAL PEAK/013anl900/IR-CENTURY/USGS/
Report File Name: C:VHEC Data‘\Clarion BiwveriBulletinl7bResults)\Clarion Fiwer at FidgwayhClarion P
WML File Name: C:%HEC Data‘Clarion Riwer‘\Bulletinl7bResults‘\Clarion River_at Ridgway’Clarion Riwe
Skew Option: Use Regional Skew
Fegional Skew: 0.1
Regional Skew MSE: 0,302
Round adopted skew to nearest tenth
Plotting Position Type: Hazen
Upper Confidence Lewel: 0.05%
Lotrer Confidence Lewel: 0.95
Round ordinate walues to 3 significant digits
Display ordinate walues using 0 digits in fraction part of walue
——- End of Input Data ---
-—- Final Results ---
<< Plotting Positions =>
Clarion River at Ridegway, Pa
| Events Analy=zed | Ordered Ewvents |
| FLOW | Water FLOW  Hazen |
| Day Mon Year CF3 | PRank Year CFS Plot Pos
|-————— |-——=——— |
| 13 Dec 1940 5,660 | 1 1942 34,000 Z.08 |
| 19 Jul 1942 34,000 | & 1998 30,400 B.25 |
| 26 May 1943 13,400 | 3 1951 17,500 10.42 |
| 17 Mar 1944 7,300 | 4 2004 13,700 14,538 | ~
< >
1:1.1:1 11

Figure 3-15. Report File from Bulletin 17B Frequency Analysis.
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CHAPTER 4

Using the HEC-SSP Data Importer

The HEC-SSP Data Importer is used to import, enter, and view data
and the corresponding metadata used in an HEC-SSP study. The
current version of HEC-SSP can be used to import annual peak data
(flow and stage), daily data, hourly data, and real time data. Future
versions of HEC-SSP will allow for other data types as other analyses
are made available in the software.

Contents
e Developing a New Data Set
¢ Importing Data from an HEC-DSS File
¢ Importing Data from the USGS Website
e Importing Data from an Excel Spreadsheet
e Entering Data Manually
e Entering Data from a Text File
¢ Metadata
¢ Plotting and Tabulating Data
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Developing a New Data Set

Before any analyses can be performed in HEC-SSP, the user must
import or enter data into the study. Importing, entering, and viewing
data is accomplished in the Data Importer. To open the data
importer, go to the Data menu and select New from the list of
options. This will bring up a data importer as shown in Figure 4-1.

[ Data Importer -

Marne: | '_ Short ID:

Description: | [:]

Study D35 File! |CcaDocuments and SettingsigOhecmifDeskioplSSP_Exarnples\S5P_EXAMPLES dss
Study DSS Path: |

Data Source | Details

Location

(O HEC-DSS (=) LUSGS Wehsite () M5 Excel ) Manual () Text File
USGE Website

Data Type: :-AnnuaIPeak Data V

Retrieve datafor. &) Flow () Stage

Get LISGE Station ID's by State ]

Impoart UEGES Basin Name Location Cther Qualifier
Data Station |D's (A Part (B Fart) (F Party

| Importto Study DSS File |

| LdPiot | [ = Tabuae |

Figure 4-1. HEC-SSP Data Importer.

As shown in Figure 4-1, at the top of the editor, the user can enter a
Name for the new data set. Optionally, the user can enter a short
identifier (limited to 16 characters) and a Description of the data set.
The study DSS file name is provided. The DSS file is used for storing
the data for the study. The user does not have to enter a name when
importing or manually entering data. The program will automatically
name the data using USGS names or HEC-DSS pathname parts. If a
Name is entered then it will be combined with the USGS gage name or
HEC-DSS pathname parts to create a unique name. The user can
rename a data set by selecting the data set in the study tree and
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clicking the right mouse button. A shortcut menu should open with a
Rename menu option. The Data menu also contains a Rename
menu option; however, the data set must be selected in the study tree
before this menu option is active.

The Data Importer contains two main tabs, Data Source and Details.
The Data Source tab is used for importing or entering data manually
while the Details tab is used to describe the data (i.e. metadata). The
Data Source tab contains five options for getting data into the study
DSS file: Importing from an existing HEC-DSS file, importing from the
USGS Website, importing from an Excel spreadsheet, entering the data
manually, and importing from a text file.

Importing Data from an HEC-DSS File

To import data from an HEC-DSS file into the HEC-SSP study DSS file,
first select the HEC-DSS radio button on the data importer. Selecting
HEC-DSS will change the view of the Data Importer to look like Figure
4-2.

[ Data Importer -

Marne: | | Shart IO |

Description: | E]|

Study DSS File: | CaTemmSSP_ExamplesigaP_EXAMPLES dss |
Study DSS Path: | |

Data Source | Details|

Location
() HEC-DSS () USGS wehsite () MS Excel ) Manual () Text File
HEC-DSS
Selected DSS File: |CTemmSsP_ExamplesisSP_EXAMPLES dss m]

Selected DES Pathname: | |

Search A |FISHKILL CREEK v v| E | v
By Parts: g | v| D: v| F: hd
Murmber Part A PartB Fart & Fart D/ range FatE = PartF
2[FISHHILL CREEK BEACON FREQ-FLOWY BULLETIN 17B_F ..
3FISHWILL CREEK BEACON FREQ-FLOWY MAX ANALYTICAL GEMFREG_GEME...
4 FISHWILL CREEK BEACON FREQ-FLOWY GEMFREGQ_GEME...
5 FISHRILL CREEK BEACON FREQ-FLOWY MAX GRAPHICAL GEMFREG_GEME...

1 FISHKILL CREEK SFLOWY 05hdzr] 945 - 19Mar1 965 IR-CENTLIRY

SFISHKILL CREEK/BEACOMNFLCAWITSMar 943 - 19hiar! SEEIR-CEMTURY 1 ~

[ Irmportto Study DSSFile | | Clear Selections

[ Lariot | | ZETabuiate |

Figure 4-2. Data Importer with HEC-DSS Import Option.
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As shown in Figure 4-2, the user first selects a DSS file to import from
by typing the path and name or by choosing the file browser at the
end of the input field. Once a DSS file is selected, the table of
pathnames will be filled with the records that are contained in that
DSS file. The user can reduce the number of listed pathnames by
selecting pathname parts to filter in the pathname part selection area
just above the table. Any pathname part can be used to filter the list
down to a more manageable number of pathnames to select from.
The user can then select pathnames to import by double clicking on
one or more of the listed pathnames in the table. Each selected
pathname will show up in the list below the table. Once the user has
selected all of the pathnames that they want to import, pressing the
Import to Study DSS File button enacts the import process. An
HEC-SSP data set will be developed for each pathname that was
selected.

Importing Data from the USGS Website

The second way to import data into HEC-SSP is to use the USGS
Website option. When this option is selected, the data importer will
look like Figure 4-3.

& Data Importer -

Mame: | | ShortiD: |
Description: | al
Study DSS File: | CATempl88P_ExamplesiSER_EXAMPLES dss

Study DSS Path: |

Data Source | Details

Lacation

() HEC-DSS () USG5 Wehsite () MS Excel ) Manual () Text File
| Useswehsite
Data Tyee! [annual Peak Data v|

Retrieve data far: &) Flow () Stage

Get USGE Station [D's by State ]

Import USGS Basin Mame Location Other Qualifier
Data Station ID's A Parh (B Part) (F Pary

SV | E -

| Importto Study DS File |

(Laret | [ 9 vooume |

Figure 4-3. HEC-SSP Data Importer with USGS Website Import Option.
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The first step in using the USGS import option is to select a data type
to import (e.g. Annual Peak Data). Then choose to import Flow or
Stage data. Next the user should select the Get USGS Station ID’s
by State button. Selecting this button will bring up a small window
that allows the user to select a state in which to acquire data, as
shown in Figure 4-4.

Select 5tate! | pennsylvania

Data Type:  Annhual Feak Data

] Cancel

Figure 4-4. Window to Select a State for Importing USGS Data.

Once the user selects a state and presses the OK button, a process
will begin in which all of the gage locations for that state will be
downloaded from the USGS website. A listing of all the gages for that
state will then show up in the table at the bottom of the data importer.
An example of the data importer with a list of USGS gages is shown in
Figure 4-5.
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B2 Data Importer, -

B=E

Mame: '_ Short ID:
Description: 1|
Study DSS File: |
Study DSS Path: |
.Data Source | Datails
Location
() HEC-DSS (&) USGS YWebsite () MS Excel ) Manual () TextFile
| LUBGE Website
Data Type: | annual Peak Data v
Refrieve datafor: &3 Flow () Stage
Get USGS Station ID's by State ] Fennsylania
Impart UsGs BEasin Mame Lacation Other Qualifier
Data Station ID's A Part) (B Part) (F Part
< 03026400 Richey Run Emlentan, PA LISGE |
=] 03026500 Sevenmile Run Rasselas, PA UsSGS
[v] 03027500 EE Clarion River EB Clarion River Dam, P& LISGE
[v] 03028000 West Branch Clarion River Wilcox, PA LISGE
[v] 03028500 Clarion River Johnsanhurg, PA LISGE
[v] 03023000 Clarion River Ridgway, P& UsSGS
& 03028200 Clear Creek Sigel, PA IU5GE
& 03023400 Toms Run Cookshurg, PA LISGE |
L [E] b kel nbelrT=Auln} i larimn Doy At aelem s OO0 N L=d oyl ¥ V
| Importto Study DSS File |
[ Lapor ] [ vabuae |

Figure 4-5. Data Importer with USGS Gages Listed in Table.

The next step is to select the desired gages for importing into the HEC-
SSP study. The user can filter the list to a smaller number of gages by
using the filter drop down boxes at the top of the table. To select a
gage for importing, simply check the box in the left hand column for
each gage location that is to be imported. After all of the desired
locations are selected, press the Import to DSS File button to import
the data into the study DSS file. Pressing this button will start a
process of downloading data from the USGS website. For each
selected location, the software will download the Data Quality Codes if
they are available. The program issues a message that data quality
codes are available and adds the codes as an additional data set to the
Data folder. For an explanation of the codes, please visit the USGS
website.

Warning: all data download from the USGS website should be
reviewed to ensure it is appropriate before any analyses are performed
on the data. Some data stored on the USGS website are estimated,
not measured. The user should check the data on the USGS website
and be aware of the quality of all the data before using it. HEC-SSP
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will import the annual peak flow and stage quality codes (the program
does not import quality codes for daily, instantaneous, and real time
data). A description of the quality codes for annual peak flows is
contained in Table 4-1 and a description of the quality codes for annual
peak stages is contained in Table 4-2.

Table 4-1. Quality Codes for USGS Annual Peak Flow Data.

Code Description

1 Discharge is a Maximum Daily Average

2 Discharge is an Estimate

3 Discharge affected by Dam Failure

a Discharge less than indicated value which is Minimum

Recordable Discharge at this site

Discharge affected to unknown degree by Regulation or
Diversion

Discharge affected by Regulation or Diversion

Discharge is an Historic Peak

Discharge actually greater than indicated value
Discharge due to Snowmelt, Hurricane, Ice-Jam or Debris
Dam breakup

Year of occurrence is unknown or not exact

Month or Day of occurrence is unknown or not exact

All or part of the record affected by Urbanization, Mining,
Agricultural changes, Channelization, or other

Base Discharge changed during this year

Only Annual Maximum Peak available for this year

m|o| O (W|>] © [|N|o]| O

Table 4-2. Quality Codes for USGS Annual Peak Stage Data.

Code Description

1 Gage height affected by backwater

Gage height not the maximum for the year

Gage height at different site and(or) datum

Gage height below minimum recordable elevation
Gage height is an estimate

Gage datum changed during this year

OO~ |W([N

Importing Data from an Excel Spreadsheet

The third option for importing data into HEC-SSP is MS Excel. When
this option is selected, the data importer will change as shown in
Figure 4-6. Use the HEC-DSS or USGS options if you need to import
daily average flow data.
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I Data Importer - |Z|IEIIEI

Mame: | | ShortID: |

Description: | E]l

Study DSS File: | caTempiSsP_ExamplesigsP_EXAMPLES.dss |
Study DSS Path: | |

Data Source | .Detailsl

Laocation

() HEC-DSS () UBGE Wehsite (@) ME Excel ) Manual () Text File

Excel File: | E]|
WWorksheet: | | Elock: | E]|

Data Units: | |

-DES Pathname Part:

A | B | c:[FLowPEAK |

o: | | E|IR-CENTURY v F |

Fathname: |17 LOW-PEAKIR-CENTURYSY |

Ordinate Date Time Yalue
Units
Type

Irmpaort to Study DSS File

Mo Excel File selected

[ LaPiot | [ ZETabuiae |

Figure 4-6. Data Importer with MS Excel Import Option Selected.

The first step in importing data from an Excel spreadsheet is to select
browse [_] the end of the Excel File field. Once an Excel file is
selected, a data view window will open showing the data contained in
the selected spreadsheet. An example Excel® Data viewer is shown in
Figure 4-7.
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B2 peak Flow Data

A B
1
)
3
4 Date Peak Flow
5 14 May1935 1204
A 27 Jun1998 TES
Fi 12Jan1997 Z1o0
g 14Feb1995 1356
q 21Mar 1999 1279
10 02 Apr2000 05
11 A0 hAzy2001 1645
12 20 Jun2002 2330

'Sheet! | Shest? | Sheetd

[ Ok ” Cancel ]

S

Figure 4-7. Example Excel Data Viewer.

The next step is to highlight the date and flow data values for each
value to be imported into the study (only highlight the data, not the
column headings). The data must be in a format of Date in the first
column and Peak Annual Flow in the second column. The date must
be in the Day, Month, Year format (ddmmyyyy) as shown in Figure 4-
7. Next, press the OK button and the data will be placed in the table
at the bottom of the editor. The last steps before importing the data is
to specify the units of the data, and each of the pathname parts for
storing the data in the study DSS file. Enter units of cfs for data in
cubic feet per second or units of cms for data in cubic meters per
second. The final step is to press the Import to Study DSS File
button, and the data will be imported.

4-9



Chapter 4 - Using the HEC-SSP Data Importer HEC-SSP User's Manual

[ Data Importer -

Entering Data Manually

Another option for getting data into the study is to enter the data
manually. When the Manual option is selected, the window will
change to what is shown in Figure 4-8.

MName: Short ID:
Description: E]
Study DSS File: | caTemplS5P_Examplesi35P_EXAMPLES. dss
Study DSS Path: |
Data Source | Detajls
Location
() HEC-DSS ) USGES YWebsite ) WS Excel ) Text File
FPathname Parts
Al B | € i
D: E: |IR-CENTURY ¥
Pathname: /IIR-CENTURYH
Start Date: | Units: |
Start Time: |_ Type: | INST-VAL ]
Manual Entry | Autornatic Generation|
Ordinate Date Time Walue
1 ]|
2 {
3 b |
|| importto Stusy DSS File |
[ Lapot | [ = Tabuae |

Figure 4-8. Data Importer with Manual Data Entry Option Selected.

To enter data manually, the user enters a name for the data set at the
top, along with a short identifier and a description (optional). A
starting date and time must be entered. The units of the data must
also be defined as well as the data type. The last step before entering
the data is to specify the pathname parts for how the data will be
stored into the study DSS file. This requires the user to enter a label
for the A, B, C, E, and F part of the DSS pathname. Once all of the
data labeling is completed, the data can be entered into the table at
the bottom of the editor. The user must enter the Date, Time, and
data Value for each peak flow value to be entered. After a Date,
Time, and Value are entered into a row, a new row will be generated in
the table when the user leaves the Value field. The date must be in
the Day, Month, Year format (ddmmyyyy). Another option for getting
data into the table is to copy it to the clipboard and then paste it into
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the table. The table supports pasting data one column at a time or
you can paste the date, time, and value information all at once. When
all of the data are entered into the table, the user presses the Import
to Study DSS File button and the data will be stored in the study DSS
file.

Importing Data from a Text File

The fifth option for importing data into HEC-SSP is a comma delimited
Text File. When this option is selected, the data importer will change
as shown in Figure 4-9.

[ Data Importer -

Marng: | | Short 1D |

Descriptian: | E]!

Study DSS File: | CaTempGEP_Examples\aSP_EXAMPLES. dss |
Study DSS Path: | |

D & | Details
Lacatian
() HEC-DSS () USGS Website ) MS Excel O Manual
File: Start Date: | [:]! Start Time: |

Diata Units: | |

038 Pathname Parts

A | B | FLOW-PEAK |

o | | E[IR-CENTURY v F |

Pathnama:  [{0FLOW-PEAKIIR-CENTURYI

Ordinate Date Time Walue
Units
Type

[ LaPiot | [ ZETabuiae |

Figure 4-9. Data Importer with Text File Option Selected.

The first step in importing data from a comma delimited Text File is to

press the Select File [ putton at the end of the File field. Once a
comma delimited text file is selected, a data view window will open
showing the data contained in the selected file. An example text file
data viewer is shown in Figure 4-10.
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Alpha Version. Time Series Columnar import. File: bo0O40flow.csv |._ E'E'
File

Fow \ Cal 1 2 3 4
1 Site Diate Hour Flow(crs) e
2 bo040 134J0G1993 [24:00 G.346
3 bo040 T4A0G1993 [24:00 6.017 0
4 bo040 154JG1993 [24:00 0983
5 bo040 1BALIGT993 [24:00 6.218
3] bo040 17AJGT993 [24:00 6.4593
T bo040 18ALGT1993 [24:00 6692
a bo040 194)G1993 [24:00 7.040
g bo040 2041051993 (24:00 7116
10 bo040 21AJ0G1993 [24:00 7.0249
11 bo040 22A10G1993 (24:00 6.958
12 bo040 234031993 [24:00 6.771
13 bo040 2441051993 [24:00 7.754
14 bo040 2541)G1993 [24:00 20567
15 bo040 2BAG1993 [24:00 7.237
16 bo040 2TAG1993 [24:00 a4z
17 bo040 2BAG1993 [24:00 f.835
18 bo040 284)G1993 [24:00 6.044
19 bo040 J0ALGT993 [24:00 6.635
20 bo040 F1AJG1993 [24:00 6.974
21 bo040 O1SEP1893 [24:00 7.006
22 bo040 02Z5EP18993 [24:00 7.082
23 bo040 O35EP1893 [24:00 6.635
24 bo040 O45EP1993 [24:00 a.918
QR hiaAn ORCSEP1 Q2 [24-00 e el .

Irpart ] [ Cancel

Figure 4-10. Example Text File Data Viewer.

The next step is to highlight the date, time, and data columns. Only
highlight the data that will be imported, not the column headings. If
there are column heading then they need to be identified. To do this,
select the row or rows that do not contain data to be imported. Then
click the right mouse button and select the Skip Row(s) menu option,
as shown in Figure 4-11.
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Alpha Version. Time Series Columnar import. File: bo0O40flow.csv |Z||E|[z|

File
Fow \ Cal 1 2 3 4
Diate Huour Flowwe(cfs) L
Skip Rowis) 13AJG1993 [24:00 6.346
Pathname Part Row b 14401993 [24:00 6.017 0
Units Row 18AG1993 [24:00 5.983
a] DUUE0 16AIGT993 [24:00 £.218
3] bo040 17AIGT993 [24:00 6.4583
T bo040 18AG1993 [24:00 6.6592
a bo040 18A0G1993 [24:00 7.040
£] bo040 2081031993 [24:00 7116
10 bo040 21AJ0G1993 (24:00 7.029
11 bo040 22A101993 [24:00 £.958
12 bo040 234051993 (24:00 6.771
13 bo040 2441061993 [24:00 7.754
14 bo040 2641051993 (24:00 20,867
15 bo040 26AG1993 [24:00 7.237
16 bo040 27AIG1993 [24:00 54922
17 bo040 28A0G1993 [24:00 5.835
18 bo040 2841051993 [24:00 6.044
19 bo040 J0AGT993 [24:00 6.635
20 bo040 FAIGTI993 [24:00 6.974
21 bo040 01SEFP1993 [24:00 7.006
22 bo040 O25EP1893 [24:00 7.082
23 bo040 O35EFP1993 [24:00 6.635
24 bo040 O45EP18993 (24:00 5.918
a5 oA n AsSEPI 002 | 924-00 A O2e v
lmport ” Cancel

Figure 4-11. Identify Rows that do not Contain Data to be Imported.

To identify the date and time columns, place the mouse pointer on the
column number at the top of the table and click the right mouse
button. Then move the mouse pointer to the Date — Time Column
option to see an addition menu of options, as shown in Figure 4-12.
Figure 4-12 shows that column 2 will be defined as the date column.
The date must be in the Day, Month, Year format (ddmmyyyy). The
data viewer will highlight the date and time columns once they have
been defined.
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Alpha Version. Time Series Columnar import. File: bo0O40flow.csv |Z||E|[z|

File
Fow ' Col 1 2 o !
- Skip Column
1 Site Date fg) | G
2 hod40 13U acEIERRIENEE N Date and Time Column
3 bo040 1480G199  Set Data Column Diate Colurmn I
4 bo040 184805195 Clear Column Tirme Column
4] hal4n TEALIGTE93 | 24:00 6.218 Cay Calumn
] hal40 17ALGTE93 | 24:00 6.493 Month Column
7 hal4n TRALIGTE93 | 24:00 B.692 “Year Column
a hal40 1941993 | 24:00 7.040 Month-Day Column
9 hal4n 20ALG1993 | 24:00 7116 Diay-Maonth Colurmn
10 hal40 21ALGT1993 | 24:00 7.029 Month-Year Calumn
11 hal4n 22ALG1993 | 24:00 B.958
G o] ¥ AuF. Nnl aon] Wd a0 1400 = 774

Figure 4-12. ldentify Date and Time Columns.

To define the data column, place the mouse pointer on the column
number at the top of the table and click the right mouse button. Then
choose the Set Data Column menu option from the shortcut menu.
Another editor will open, as shown in Figure 4-13, that allows the user
to define the pathname parts, data units, and data type. After
defining these data properties, click the Import Now button to import
the data and data properties to the Data Importer. You can edit the
data values or data properties in the data importer before importing
the data to the study. The final step is to press the Import to Study
DSS File button, and the data will be imported.
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Fathname Farts
Al B |
D: | E: | 1DAY ¥v| F
Pathname: f}W”.D.’E‘W
Start Date: |134ug1893 Units: |
start Time: f_?;}:_DD_ Type: | INST-VAL it
Irmport Mo ] I Cancel ] ’ (8]4

Metadata

Figure 4-13. Editor for Defining the Data Properties.

When downloading data from the USGS website, in addition to the raw
data, the software will also attempt to download any metadata
available for each gage location. When using one of the other four
methods for importing data, the user can manually enter metadata by
selecting the Details tab, as shown in Figure 4-14. The metadata
consists of the State, County, Stream, Location, Drainage Area, DA
Units, Gage Operator, USGS Gage No., Gage Datum, HUC (Hydrologic
Unit Code), Vertical Datum, and a description field. Additionally, the
coordinate location of the data is shown. The coordinate location
consists of Coordinate System, Coordinate ID, Horizontal Datum,
Datum Units, Coordinate X Value, and Coordinate Y Value. If
coordinate system data are entered, data icons and text labels will
show up on the background map at the specified locations.

Metadata can be viewed and edited any time after the data has been
imported into the study by opening the Metadata Editor. To open
the Metadata Editor, place the mouse pointer on top of a data set in
the Data folder and then click the right mouse button. Choose the
Edit Metadata option from the shortcut menu, as shown in Figure 4-
15. The Metadata Editor will look exactly like the Details tab on the
Data Importer. The Metadata Editor can also be opened from the Data
menu and from a shortcut menu that opens by right clicking on a data
icon in a background map.
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B Data Importer -

Mame: | IShonID: |

Desctiption; | E]!

Study DES File: |ciTempiSSP_Examples\SSP_EXAMPLES. dss |
Stuy DS Path: | |

| Data Source | Detai|s|

s ooy |
Stream: | | Location: | |
Drainage Area: | | DA Units: | |
Gage Operator: | | USGS Mo: | |
Gage Datum: | | HUEC: | |
Werical Datum: |N0 Coordinate System v|

Description: | C]|

Coordinate Location Data

Coordinate System: IND Coardinate System v| Coordinate |D; | |
Horizantal Daturm: | pot Sat | Datum Units: |N0tspeciﬂed v|

Coardinate X Value: | | Coordinate ¥ Yalue: | |

[ Lapiot | [ SETabulate |

Figure 4-14. Details Tab on the HEC-SSP Data Importer.

FISHKILL CREEK-BEAGON-FLOW |d Plot
FLOYD RIVER-JAMES IA-FLOW == Tabulate
KASKASKIA RIVER-VANDALIA, IL-FLC

ORESTIMEA CREEK-MEWMARN, C.&.-F

RIDLEY CREEK-MOYLAM, PA-FLOW

CEDAR RAPIDS, STAGE DATA i, save fs...
RFio Grande at Alubguergue LMNREGL
Annual Daily Average Peak Flows Rio Rename. ..

Annual Daily Average Peak Flows Lod 2% [elete From Study

-l CHATTAHOOQOCHEE RIWVER-CORMELI
Ellf} Map Rernowe From Study

‘- # Basze Map Properties. ..

Figure 4-15. Menu Option for Opening the Metadata Editor.
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Plotting and Tabulating the Data

After the data is imported into the study, the user can select any one
of the data sets in the study tree. A shortcut menu will open when
clicking the right mouse button while a data is selected. The shortcut
menu contains options to change the name, plot, and tabulate the
data. These options are also available from the Data menu; however,
the data must be selected in the tree before these options are
available. If you select the Plot option, you will get a plot similar to
the one shown in Figure 4-16.

& CLARION RIVER-JOHNSONBURG, PA-FLOW-ANNUAL ... [ [O|X]

File Edit “iew
14000
: o
12000
J = o
4 o
10000
] o
2000
e ls ®ol [Pl
= BO00qo
| o7 7 o a C
o [+] &
1 oo e o
4000+ ol Lo SRRRE AL C IRARRACARRAL °
1o 9 pe w | oF ij Q.Y NE}
o (=]
i o ]
2000 & o
| ¥ 4 o
I:IIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIII
1950 1950 1970 1930 1990 2000
1945 19301954 1958 1962 19665 1970 1974 19738 1932 1986 1990 1994 1993 2002
o JOHHSONBURG, PAUSGS

Figure 4-16. Plot of Peak Annual Flow Data Download from USGS Website.

If you select the Tabulate option, a table will open with the data listed
as shown in Figure 4-17. Data values in the table can be edited after
selected the Edit>Allow Editing menu option. To save any edits,
select the File->Save menu option.
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¢ [Clarion River/Ridgway... [C B[]

Eile Edit ‘“iew

RIDGWWAY, PA
Qrdinate Date f Time ISGES

Linits CFS
Type IMNST-WAL

1 13 Dec 40 5,660
19.dul 42 34,000
26 May 43 13,400
17 Mar 44 7,300
03 Mar 45 10,000
28 May 46 13,100
05 Apr 47 8,280
12 Apr 48 8,650
22 May 44 3,710
29 Mar 50 8,280
24 Moy a0 17,500
18 Jan 52 10,800
23 May 53 8,400
14 Aug 94 11,700
20 Jan 95 2,530
19 Jan 96 30,400
03 Moy 96 4,630
08 Jan 98 5,510
24 Jan 99 6,030
04 Apr 00 5,220
17 Dec 00 2,180
13 May 02 4,660
01 Aug 03 5,920
18 Sep 04 13,700

Figure 4-17. Table Containing a Listing of Peak Annual Flow Data.

4-18



HEC-SSP User's Manual Chapter 5 - Performing a Bulletin 17B Flow Frequency Analysis

CHAPTER 5

Performing a Bulletin 17B Flow Frequency
Analysis

The current version of HEC-SSP allows the user to perform flow
frequency analyses based on Bulletin 17B, "Guidelines for Determining
Flood Flow Frequency" (March 1982). This chapter discusses in detail
how to perform a Bulletin 17B flow frequency analysis with HEC-SSP.

Contents
e Starting a New Analysis
e General Settings, Options, and Computations

e Viewing and Printing Results
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Starting a New Analysis

A flow frequency analysis can be started in two ways within the
software, either by right clicking on the Bulletin 17B folder in the study
explorer and selecting New, or by going to the Analysis menu and
selecting New and then Bulletin 17B Flow Frequency. When a new
flow frequency analysis is selected, the Bulletin 17B Editor will appear
as shown in Figure 5-1.

EA Bulletin 17B Editor -

Marme: |

Description: =
Flow Data Set: w
DSS File Mame: )
Repart File: )

General | Options | Tabular Results

Generalized Skew Plotting Position Cconfidence Limits

() Use Station Skew

) Use Weighted Skew

() Use Regional Skew
Regional Skew:

Reg. Skew MSE:

Expected Probablity Curve

(® Compute Expected Prob. Curve

() Do Mot Compute Expected Prob. Cune

=) Weibull 4 and B = 0)
O Median (4 and B = 0.3)

() Hazen i and B = 0.5)
() Other (Specify &, B)

Plotting position computed
using formula
(m-A)iin+1-A-B)
Where:
m=rank, 1=largest
N=MNummhker of Years
A B=Constants

Compute ] l Plot Curve ] ’ Wiew Report ] l Frint ]

(=) Defaults (0.05, 0.95)
() User Entered Yalues

Upper Limit:

Lower Limit:

Tirne Window Modification

DSS Range is
[ start date

[ end date

l

Ok ] ’ Cancel

Figure 5-1. Bulletin 17B Flow Frequency Analysis Editor.

The user is required to enter a Name for the analysis, while a

Description is optional. An annual peak flow data set must be
selected from the available data sets stored in the current study DSS
file (see chapter 4 for importing data into the study). Once a Name is
entered, and a flow data set is selected, the DSS File Name and

Report File will automatically be populated. The DSS filename is by
default the study DSS file. The report file is given the same name as
the analysis with the extension ".rpt".
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General Settings, Options, and Computations

Once the analysis name and flow data set are selected, the user can
begin setting up the analysis. Three tabs are contained on the Bulletin
17B editor. The tabs are labeled General, Options, and Tabular
Results.

General Settings

The first tab contains general settings for performing the flow
frequency analysis (Figure 5-1). These settings include:

e Generalized Skew
e Expected Probability Curve
e Plotting Positions
e Confidence Limits

¢ Time Window Modification

Generalized Skew

There are three options contained within the generalized skew setting:
Use Station Skew, Use Weighted Skew, and Use Regional Skew. The
default skew setting is
Generalized Skew Use Station Skew.
With this setting, the
skew of the computed
curve will be based

O Use Weighted Skew solely on computing a
skew from the data
points contained in the

(%) Use Station Skew

() Use Regional Skew

Regional Skew: data set. No weighting
will be performed to
Feog. Skew MSE: compute the final skew.

The Use Weighted Skew option requires the user to enter a
generalized regional skew and a Mean-Square Error (MSE) of the
generalized regional skew. This option weights the computed station
skew with the generalized regional skew. The equation for performing
this weighting can be found in Bulletin 17B (equation 6). If a regional
skew is taken from Plate | of Bulletin 17B (the skew map of the United
States), the value of MSE = 0.302.

The last generalized skew option is Use Regional Skew. When this
option is selected, the user must enter a generalized regional skew
and an MSE for that skew. The program will ignore the computed
station skew and use only the generalized regional skew.
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Expected Probability Curve

This setting has two options: compute the expected probability curve
and do not compute the expected probability curve. The default
setting is to have the expected
probability curve computed. When
computed, this curve will be shown
in both the result tables and the
plots as an additional curve to the
computed curve. The expected
probability adjustment is an
attempt to correct for a certain bias in the frequency curve
computation due to the shortness of the record. Please review the
discussion in Bulletin 17B about the expected probability curve
adjustment for an explanation of how and why it is computed. The
use of the expected probability curve is a policy decision. It is most
often used in establishing design flood criteria. The basic flood
frequency curve without the expected probability curve adjustment is
the curve used in computation of confidence limits, risk, and in
obtaining weighted averages of independent estimates of flood
frequency discharge (WRC, 1982).

Expected Probablity Cume
(%) Compute Expected Prob. Curve

() Do Mot Compute Excpected Prab.

Plotting Positions

Plotting positions are used for plotting the
raw data points on the graph. There are
four options for plotting position
methodologies within HEC-SSP: Weibull,

Flotting Position

&) yieibull (4 and B = 0%

Median, Hazen, and user entered ) Median (4 and B= 0.3)
coefficients. The default method is the ’
Weibull plotting position formula. The () Hazen (&% and B = 0.5)

generalized plotting position equation is:
T Cther (Specify A, B

_ (m-A)
(n+1- A—B)
Where: m = rank of flood values with the largest equal to 1.
n = number of flood peaks in the data set.

A & B = constants dependent on which equation is used
(Weibull A and B=0; Median A and B = 0.3; and
Hazen A and B=0.5).

Plotting positions are estimates of the exceedance probability of each
data point. Different methods can give very different values for the
probabilities of the highest and lowest points in the data set. In the
Bulletin 17B methodology, the plotting of data on the graph by a
plotting position method is only done as a guide to assist in evaluating
the computed curve. The plotting position method selected does not
have any impact on the computed curve.
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Confidence limits provide a measure of the uncertainty in the
computed discharge for a given exceedance probability. The
computation of confidence limits is
outlined in Bulletin 17B appendix
9. By default, HEC-SSP calculates
the 90 percent confidence interval

Canfidence Limits

() Defaults (0.05, 0.95)

{:} Ilser Entered Yalues (Ie the 5% and 95% confidence
limits). The confidence limits

Upper Limit must be entered in decimal form
(i.e. 95% = 0.95, and 5% =

Lower Limit: 0.05). The user has the option to

override the default values and
enter whatever values they would

like for the confidence limits.

Time Window Modification

This option allows the user to narrow the time window used for the
analysis. The default is to use all of the annual peak flow data
contained in the

Tirne YWindow Modification selected data set.
The user can enter
DSS Range is 13DEC1940 - 185EP2004 either a start date
for the analysis,
[] start date [J and end date, or
both a start and
[] end date = end date. If a start
and/or end date

are used, they must be dates that are encompassed within the data
stored in the selected data set. The date range for the selected data
set is shown in the editor just above the Start Date field.

Options

In addition to the general settings, there are also several options
available to the user for modifying the computations of the frequency
curves. These options include:

e Low Outlier Threshold
e Historic Period Data

e User-Specified Frequency Ordinates

When the Options tab is selected, the Bulletin 17B Editor will appear as
shown in Figure 5-2.
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B Bulletin 17B Editor -Ridgway PA Flow Frequency Analysis

Marme: Ridgway PA Flow Frequency Analysis

Description: Flow frequency analysis for the Clarion River at Ridoway Pennsylvania L]
Flow Diata Set: CLARION FIVER-RIDGWAY, PA-FLOW-ANMNUAL PEAK, b
D55 File Name: | ciDocurnents and Settingsig0hecmifiMy Docurments\SSP Projects\Clarion RiverClarion_River.dss ]
Repart File: 1d SettingsigOhecmifibty Documents\SSP ProjectsiClarion RiveriBulletin1 7hResults\Ridoway_PA_Flow_Freguency_snah(_]

General| Options | Tabular Results
Lowy Qutlier Threshold Historic FPeriod Data User Specified Freguency Qrdinates

[ Use Low Outlier Threshold [] Usze Historic Data Use Yalues from Tahle below
YYalue

Historic Period Freguency in Percent

Start Year: 0.1

End Year: 0.4

High Threshaold: 20

Historic Events

Water Year Peak a0

. Caompute | [ Flot Curve l [ View Report ] [ Print ] [ Ok H Cancel

Figure 5-2. Bulletin 17B Editor with Options Tab Selected.

Low Outlier Threshold

High and low outlier tests are based on the procedures outlined in
Bulletin 17B. The calculated outlier magnitudes, by the Bulletin 17B

Lowe Outlier Threshold procedures, are used as default
values for the high and low
[] Use Low CQutlier Threshald outlier thresholds in HEC-SSP.

The user has the option to
enter a different value for the
low outlier threshold. If a
value is entered for the low outlier threshold, then this value will
override the computed value from Bulletin 17B procedure. When
applying the outlier tests, HEC-SSP will identify both high and low
outliers. However, only low outliers will be removed from the data set
when performing the analysis. If a high outlier is identified in the data
set, the analysts should try to incorporate historical period information
to extend the time period for which the high outlier(s) is considered to
be the maximum value(s). Further discussion of outlier thresholds can

Walle
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be found in Bulletin 17B and the HEC-SSP Statistical Reference Guide.
To use the low outlier threshold, simply check the box and enter the
value.

Historic Period Data

Any historic data that

. . . Historic Period Data
provides reliable estimates

of flood peaks outside the [ ise Historic Dats
systematic record should
be used in order to modify Historic Period

and improve the frequency
computations. Flood
information outside of the
systematic record can
often be used to extend High Threshold:
the record of the largest
events to a historic period
much longer than that of
the systematic record. Vater Year Feak
HEC-SSP uses historic data
as recommended in
Bulletin 17B. To use
historic data in HEC-SSP, check the box labeled Use Historic Data.
The user can enter a starting year for the historic period, ending year
for a historic period, and a high threshold value. If the user enters a
high threshold value, then any value in the systematic record greater
than that value will also be treated as a historical flood peak. The
user can also enter historic flood peaks that are not contained in the
systematic record. This is done in the table at the bottom labeled
Historic Flood Peaks. All years must be entered as water year
values (October 1 through September 30). If a start year is not
entered, then the assumed start year is the earliest year of the
systematic record and any historical values that have been entered. If
an end year is not entered, then the assumed end year is the latest
year in the systematic record and any entered historic values. Further
discussion of the use of historical data can be found in Bulletin 17B
and the HEC-SSP Statistical Reference Guide.

Start Year:

End Year:

Histaric Events

Note: The program treats all data in the data set as systematic data.
If historic events are included in the data set, then the user can define
the analysis time window (General tab — Time Window Modification) so
that it only bounds the systematic record. Then define the historic
events in the Historic Events table. Instead of using the Time Window
Modification option, another option is to enter a High Threshold value
so that the historic data point(s) would be treated as historic data
(rather than part of the systematic record). Please see test example 6
in Appendix B for an example of using the historic data adjustment.
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User Specified Frequency Ordinates

This option allows the user to change the frequency ordinates used in
computing the resulting frequency curves and confidence limits. The
default values listed in
percent chance
exceedance are 0.2, 0.5, [ ] Use values from Table below
1, 2, 5, 10, 20, 50, 80,
90, 95, and 99. Check Fregquency in Percent

the box next to Use 03
Values from Table 05
below to change or add 10
additional values. Once 710
this box is checked, the
user can add/remove rows and edit the frequency values. To add or
remove a row from the table, select the row(s), place the mouse over
the highlighted row(s) and click the right mouse button. The shortcut
menu contains options to Insert Row(s) and Delete Row(s). The
program will use the default values, even if they are not contained in
the table, when the Use Values from Table below option is not
checked. Finally, all values in the table must be between 0 and 100.

lser Specified Freguency Ordinates

Compute

Once the new analysis has been defined, and the user has all of the
settings and options the way they want them, performing the
computations is simply a matter of pressing the

Compute button at the bottom of the Bulletin 17B
Editor.

Once the compute button is pressed, the flow frequency computations
are performed. If the computations are successful, the user will
receive a message that says Compute Complete. At this point, the
user can begin to review the results of the flow frequency analysis.

Multiple Bulletin 17B analyses can be computed using the Compute
Manager. Select the Analysis>Compute Manager menu option to
open the Compute Manager. Select the analyses to be computed and
then press the Compute button. Close the compute dialogs and
Compute Manager when the program finished computing the analyses.

Viewing and Printing Results

The user can view output from the flow frequency analysis directly
from the Bulletin 17B Editor. The output consists of tabular results, a
frequency curve plot, and a report documenting the data and
computations performed.
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Tabular Output

Once the computations for the flow frequency analysis are completed,
the user can view tabular output by opening the Tabular Results tab.
When this tab is pressed, the results will be displayed as shown in
Figure 5-3.

E2Bulletin 17B Editor -Ridgway PA Flow Frequency Analysis

Marme: |Ridgwa\,r P&, Flow Frequency Analysis |
Description: |Flnwfrequency analysis for the Clarion River at Ridgway Pennsylvania E]|
Flow Data Set: |CLAR|ON RIVER-RIDGYWAY, PA-FLOW-ANMUAL PEAK v|
D35 File Narne: |C:1Documents and Settingsigohecmjfily Documents\SSP Projects\Clarion RiverClarion_River.dss E]|
Report File: |1d Settingsiglhecmifibly DocurmentstSSP ProjectsiClarion RiverBulleting TbResuIts‘tRidgway_PA_FIDW_Frequency_Anal\,E]|
General | Options | Tabular Results
Frequency Curve far: CLARION RIVER-RIDGWAY, PA-FLOW-ARNMNUAL PEAK
Fercent Chance Computed Cune Expected Froh. Confidence Limits
Exteedance Flerw in cfs Flow in cfs Flenw in cfs
0.0s 0.95
01 73164 105,071 155246 45 431
02 62,237 83619 135785 30,748
05 49,531 61,622 93562 32,801
10 41103 48526 73564 28156
20 33607 38,050 56,801 23771
50 24,954 26,910 38,887 18,444
100 19,237 20155 28,065 14,701
20.0 14114 14,451 149,225 11,114
a0.0 7,933 7,933 10,003 6,280
an.n 4 555 4 458 5,788 3338
4n.0 3436 3,299 4,436 2 366
95.0 2735 2863 3,674 1,778
99,0 1,800 1,873 2573 1,044
Systern Statistics Mumber of Events
Log Transform: Flow, Event Mumber
Statistic Value Historic Events 0
Mean 3.906 ["ghg“tp'ers g
Standard Dev 0.292 ZDW O” h'frs. .
Station Skew 0.733 Ser? r 1_'32'”gt o
Regional Skew 0.0o0 Hystemaplc - \r;n 5
Weighted Skew 0134 et Fena
Adopted Skew 0134
| Compute | [ Plot Curve ] ’ Wiew Repart ] ’ Print ] [ oK ] ’ Cancel

Figure 5-3. Bulletin 17B Editor with Tabular Results Tab Active.

Output on the results tab consists of three tables: Frequency Curves,
System Statistics, and Number of Events. The Frequency Curve
output table contains the percent chance of exceedance ordinates, the
computed Log Pearson Il frequency curve, the expected probability
adjusted frequency curve, the 5% chance of exceedance confidence
limit, and the 95% chance of exceedance confidence limit. The
System Statistics table contains the mean of the data in log space,
standard deviation in log space, station skew, user entered regional
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skew, weighted skew (weighted between station skew and regional
skew), and the adopted skew for the analysis. The Number of
Events table tabulates the number of historic events, high outliers,
low outliers, zero or missing values, systematic events, and the
number of years in the historic period (this value only comes into play
if the user entered historic data).

The tabular results can be printed by using the Print button at the
bottom of the Bulletin 17B Editor. When the print button is pressed, a
window will appear giving the user options for how they would like the
table to be printed.

Graphical Output

Graphical output of the frequency curves can be obtained by pressing
the Plot Curve button. When the Plot Curve button is pressed, a
frequency curve plot will appear in a separate window as shown in
Figure 5-4. The user can modify the plot properties by selecting the
Edit>Plot Properties menu option. A plot properties window will
open that lets the user change the line style for each data type,
change the axis labels, modify the plot title, and edit other plot
properties. The user can also edit line styles by placing the mouse on
top of the line or data point in the plot or legend and clicking the right
mouse button. Then select the Edit Properties menu option in the
shortcut menu.
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Figure 5-4. Example Frequency Curve Plot.

The frequency curve plot can be sent to the printer by selecting the
Print option from the File menu at the top of the window. Additional
printing options available from the File menu are Page Setup, Print
Preview, and Print Multiple (used for printing multiple graphs on the
same page). The graphic can also be sent to the Windows Clipboard
by selecting Copy to Clipboard from the File menu. Additionally, the
plot can be saved to a file by selecting the Save As option from the
File menu. When the Save As option is selected, a window will appear
allowing the user to select a directory, enter a filename, and select the
format for saving the file. Currently, four file formats are available for
saving the graphic to disk, windows metafile, postscript, JPEG, and
portable network graphic.

The data contained within the plot can also be tabulated by selecting
Tabulate from the File menu. When this option is selected, a
separate window will appear with the data tabulated. Additional
options are available from the File menu for saving the graphics
options as a template (Save Template) and applying previously
saved templates to the current graphic (Apply Template).

The Edit menu on the graphic window contains several options for
customizing the graphic. These options include Plot Properties,
Configure Plot Layout, Default Line Styles, and Default Plot Properties.
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Also, a shortcut menu will appear with further customizing options
when the user right-clicks on a line on the graph or the legend.

The graphic customizing capabilities within HEC-SSP are very powerful,
but are also somewhat complex to use. The code used in developing
the plots in HEC-SSP is the same code that is used for developing
graphics in HEC-DSSVue and several other HEC software programs.
Please refer to the HEC-DSSVue User’s Manual for details on
customizing plots.

Viewing the Report File

When the Bulletin 17B computations are performed, the computations
module writes a report file of the statistical computations. The report
file lists all of the input data and user settings, plotting positions of the
data points, intermediate results, each of the various statistical tests
performed (i.e. high and low outliers, historical data, etc...), and the
final results. This file is often useful for understanding how the
software arrived at the final frequency curve.

Press the View Report button at the bottom of the Bulletin 17B
Analysis window to view the report file. When this button is pressed a
window will appear containing the text report as shown in Figure 5-5.
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E Rideway PA_Flow_Frequency_ Analysis.rpt

File Edit Search Format

File! ints\ggP ProjectsiClarion RivenBulletin1 ThResults\Ridgway_PA_Flow Freguency_Analysis\Ridgway_PA_Flow Frequency_Analysis.rpt

-~

-—— End of Input Data ---
<< Low Outlier Test =>
Eased on 24 events, 10 percent outlier test walue K(N) = Z.4867

0 low outlier(s) identified below test walue of 1,532,558
<< High Outlier Test >
Eased on 24 events, 10 percent outlier test walue K(N) = Z.487

0 high outlier(s) identified abowe test walue of 42,311.6
--- Final Results --—-
<< Plotting Positions >3-
CLARION RIVER-RIDGWAY, FA-FLOW-ANNUAL FEAEK
| Events Analyzed | Ordered Ewvents |
| FLOW | Water FLOW Other |
| Day Mon Year CFi | ERank Tear CF3 Plot Pos |
| == === |
| 13 Dec 1940 5,660 | 1 1942 34,000 4,00 |
| 19 Jul 1942 34,000 | & 1998 30,400 .00 |
| Zn May 1943 13,400 | & 1351 17,500 1z.00 |
| 17 Mar 1944 7,300 | 4 z004 13,700 1a.00 |
| 03 Mar 1945 10,000 | 5 1943 13,400 Z0.00 |
| 28 May 1946 13,100 | 3 1944 13,100 Z4.00 |
| 05 apr 1947 §,280 | 7 1994 11,700 Z§.00 |
| 12 apr 19485 §,680 | g 1952 10,500 32.00 |
| 22 May 1949 3,710 | 9 1945 10,000 36.00 |
| 29 Mar 1950 §,280 | 10 1953 §,900 40,00 |
| 25 How 1950 17,500 | 11 1945 g,680 44,00 |
| 1% Jan 1952 10,900 | 12 1950 g,280 45,00 |
| &3 May 1953 g,900 | 13 1347 g,280 S5Z.00 |
| 14 Aug 1994 11,700 | 14 1944 7,300 56.00 |
| 20 Jan 1995 2,530 | 15 1999 6,030 a0. 00 |
| 19 Jan 1996 30,400 | 16 2003 5,920 &4, 00 |
| 05 MNow 1996 4,630 | 17 1941 5,660 &65.00 |
| 05 Jan 1995 5,510 | 15 1995 55510 72.00 |
| 24 Jan 1999 6,030 | 19 2000 55 @0 76.00 |
| 04 ipr 2000 5,220 | 20 2002 4,660 §0.00 |
| 17 Dec 2000 Z,180 | 2l 1997 4,630 54,00 |
| 13 May Z002 4,660 | Z& 1345 3,710 §§.00 |
| 01 Aug 2003 5,920 | 23 1345 2,530 az.00 |
| 18 Sep 2004 13,700 | 24 2001 2,180 96.00 | =3
< >

1:1..11 11

Figure 5-5. Example of the Bulletin 17B Report File.

Plots, tables and reports can also be created by selecting menu options
from the Results menu. At least one Bulletin 17B analysis must be
selected in the tree before selecting one of the menu options on the
Results menu. Results from multiple analyses are combined in one
graph if they are selected in the study tree when the Graph menu
option is selected. The Results>Summary Report menu option will
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create a summary table of statistics and frequency curve ordinates for
the selected analyses as shown in Figure 5-6.

Bulletin17bSummary. rpt

Eile Edt Search Farmat
File: | CaTempmSSP_ExamplesiBulletini 7hResults\Bulletin1 ThSumrmary.rt

Bulletin 176 Summary Report

Mon Jan 05 21:14:51 PST 2009

Table 1 Sumwary of Statistics

Analysis Data Mean s 51 < e e Hist OQutlier Zero/ Jyst Hisc

Name Hame Dev sun Riml Tight Adpr Evnt Hi Lo Msng Ewnt Perd

FFh Test 1 FISHKILL CREEK-BEACON-FLOW 3.378 0.255 0.730 0.600 0.677 0.677 0 o a o 24

FFh Test 2 FLOVD RIVER-JAMES TA-FLOW 3.547 0.447 0.175 -0.300 0.074 0.074 o 1 a o 39 82

FFA Test 3 BACK CREEE-JONES SPRINGS, Wv-FLOW 3.741 0.231 0.623 0.500 0.586 0.588 o o % g 38

FFA Test 4 ORESTINMBA CREEE-NEWMAN, CA-FLOW 2.975 0.678 -0.578 -0.300 -0.472 -0.47z (1) o 1 3 4z

FFA Test 5§ KASKASKIL RIVER-VANDALIA, IL-FLOW 4.128 0.273 0.409 -0.400 0.182 0.18z 0 a 2 a )

FFA Test 6 RIDLEY CREEE-MOYLAN, PA-FLOT 3.120 0.283 1.088 0.400 0.830 0.830 Al o a i} 24 132

Table 2 Summary of Freguency Curve Ordinates

Analysis Data Percent Change Exceesdanc

HName Haue 99 a5 a0 80 50 an 10 5 2 i 0.5
FFA Test 1 FISHKILL CREEE-BEACON-FLOU 830.5 1038.5 1192.1 1438.2 2194.8 3657.1 4955.9 6506. 1 9031.5 11388.8 14215.0
FFh Test 2 FLOVD RIVER-JAMES IA-FLOW 349.4 671.3 955.3 1471.8 3404. 8 B8018.8 12638.5 18470.8 28425.7 37981.6 49600.7
FFh Test 3 BACK CREEE-JONES SPRINGS, UvV-FLOW 2004.3 2524.6 2901.0 3490.3 5238.5 8449.0 11181.3 14322.2 19266.5 23729.8 28934.7
FFA Test 4 ORESTIMBA CREEE-NEWMAN, CA-FLOW db 6L.8 121.9 266.5 1043. 8 3450.0 6041.4 9289.3 14572.3 19296.3 24623.1
FFA Test 5§ KASKASKIL RIVER-VANDALIA, IL-FLOW 3283.5 479z, 4 5905.6 7652.2 12824.3 22082.5 29653.4 38061.7 G50712.3 BlE33.1 73871.2
FFA Test 6 RIDLEY CREEE-MOVLAN, PA-FLOT 4dd. 5 543.3 622.3 754.3 1198.0 2181.5 3lez.5 4435.9 67z24.2 9065.9 12096.4
S >

|[1:0.00 1| 131

Figure 5-6. Summary Table for Selected Bulletin 17B Analyses.
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Chapter 6 - Performing a Generalized Frequency Analysis

CHAPTER

Performing a Generalized Frequency

Analysis

6

The current version of HEC-SSP allows the user to perform generalized
frequency analyses of flow and stage data, as well as other data types.
The user can choose between different analytical distributions as well
as perform a graphical fit to the data. This chapter discusses in detail
how to use the Generalized Frequency analysis editor with HEC-SSP.

Contents

Starting a New Analysis

General Settings and Options
Analytical Frequency Analysis
Graphical Frequency Analysis

Viewing and Printing Results

6-1



Chapter 6 - Performing a Generalized Frequency Analysis HEC-SSP User's Manual

Starting a New Analysis

A generalized frequency analysis can be started in two ways, either by
right clicking on the Generalized Frequency Analysis folder in the study
tree and selecting New, or by going to the Analysis menu and
selecting New and then Generalized Frequency Analysis. When a
new generalized frequency analysis is selected, the Generalized
Frequency editor will appear as shown in Figure 6-1.

B General Frequency - Q@E|

Marme:
Description:
Drata Set:

D335 File Mame:

Report File:

Log Transform

Upper Limit;

Laowver Limit:

DSS Range is
[] start date

[J end date

General | Options | Analtical | Graphical

) Use Log Transfarm &) Weibull (A and B=0)
() Do not use Log Transform O Median (4 and BE=0.3)
Confidence Lirmits O Hazen (& and B= 0.5)

(3 Defaults (0.05, 0.95)
() User Entered Yalues

Time Window Modification

00 = O

Flatting Fosition

() Cther (Specify A, B)

Plotting position computed using formula
(m-A)/n+1-A-B)

Wihere:
m=rank, 1=largest
M=Murnber of Years
A B=Cuonstants

Plat Plat
Analtical Graphical
Cure Curve Wiew Report & Print ’ QK ] [ Cancel

Figure 6-1. Generalized Frequency Analysis Editor.

The user is required to enter a Name for the analysis, while a
Description is optional. A data set (flow, stage, or other) must be
selected from the available data sets stored in the current study DSS
file (see Chapter 4 for importing data into the study). Once a Name is
entered and a data set is selected, the DSS File Name and Report
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File will automatically be filled out. The DSS filename is by default the
study DSS file. The report file is given the same name as the analysis
with the extension ".rpt".

General Settings and Options

Once the analysis name and data set are selected, the user can begin
to perform the computations. Contained on the Generalized Frequency
editor are four tabs. The tabs are labeled General, Options,
Analytical, and Graphical. This section of the manual explains the
use of the General and Options tabs.

General Settings

The first tab contains general settings for performing the frequency
analysis (Figure 6-1). These settings include:

e Log Transforms
e Plotting Positions
e Confidence Limits

¢ Time Window Modification

Log Transform

There are two options contained within the Log Transform setting: Use
Log Transform and Do not use Log Transform. If the user selects Use
Log Transform then the logs of the
data will be taken first. The frequency
analysis will be performed on the logs
of the data. If the user selects Do not
use Log Transform, then the
frequency analysis will be performed on
the raw data values without taking the
logs of the data. The default setting is Use Log Transform.

Log Transform
{(*) Use Log Transform

() Do not use Log Transform
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Plotting Positions

Plotting positions are used for plotting the raw data points on the
graph. There are four options for plotting position methodologies

Flotting Fosition

& Weibull (5 and B = 0%

() Other (Specify A, B)

within HEC-SSP: Weibull, Median, Hazen,
and user entered coefficients. The default
method is the Weibull plotting position
formula. The generalized plotting position

O Median ¢4 and B= 0.3) equation is:
() Hazen A and B = 0.5) _ &
(n+1- A-B)

Where: m = rank of flood values with the largest equal to 1.
n = number of flood peaks in the data set.
A & B = constants dependent on which equation is used

(Weibull A and B=0; Median A and B = 0.3; and

Hazen A and B=0.5).

Plotting positions are estimates of the exceedance probability of each
data point. Different methods can give very different values for the
probabilities of the highest and lowest points in the data set. In the
Generalized Frequency methodology, the plotting of data on the graph
by a plotting position method is only done as a guide to assist in
evaluating the computed curve. The plotting position method selected
does not have any impact on the computed curve.

Confidence Limits

Confidence limits provide a measure of the uncertainty in the
computed value for a given exceedance probability. The computation

of confidence limits is outlined in
Bulletin 17B Appendix 9, and is
applied in the same manner here
in the generalized frequency
analysis. By default, HEC-SSP
calculates the 90 percent
confidence interval (i.e. the 5%
and 95% confidence limits). The
confidence limits must be entered
in decimal form (i.e. 95% = 0.95,
and 5% = 0.05). The user has

Confidence Limits

(#) Defaults (0.04, 0.95)
() User Entered Valuas
Llpper Lirmit:

Lower Lirmit:

the option to override the default values.
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Time Window Modification

This option allows the user to narrow the time window used for the
analysis. The default is to use all of the data contained in the selected
data set. The
user can enter
either a start date

Tirme Window Modification

and end date or D55 Rangeis 13DEC1940- 185EFP2004
both a start and
start date
end date. If a [l LJ
start and/or end [] end date m

date are used,
they must be dates
that are encompassed within the data stored in the selected data set.
The date range for the selected data set is shown in the editor just
above the Start Date field.

Options

In addition to the general settings, there are also several options
available to the user for modifying the computations of the frequency
curves. These options include:

e Low Outlier Threshold

e Historic Period Data

e User-Specified Frequency Ordinates
¢ Output Labeling

When the Options tab is selected, the Generalized Frequency editor
will appear as shown in Figure 6-2.
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B General Frequency -Ridgway General Frequency Analysis

Marme: Ridgway General Frequencw\nal\;sid
Description: [:]
Data Set: CLARION RMER-RIDGWAY, PA-FLOW-ANMUAL PEAK b

DSS File Name: iDocuments and Settings/g0hecmjiMy Documents/SSP ProjectsiClarion RiverClarion_River.ds(.)

Report File: uencyResults\Ridgway_General_Fregquency_AnalysisiRidoway_General_Frequency_Analvsis.n()

General | Qptions | Anakytical || Graphical

Low Qutlier Threshold Histaric Perind Data User Specified Frequency Ordinates
[ Use Low Outlier Threshold [] Use Historic Data Use Yalues frorm Table below
Value _ '
Historic Feriod Freguency in Percent
. 0.2
Output Labeling Startfear: 05
Data Marne End ‘ear: 1.0
2.0
D55 data name is  FLOWSARNRBUAL PEAK High Threshold: 50
100
v Flow
change label 200

Historic Events

_ a0.0
Data Unit Wiater Year Peak

. g0.0
D3 Data Unitis  CFS - q90.0
[[Jechange label i

Plot Plot
Analytical Graphical

Compute Cume Cume ‘ View Repart é ’ Ok ” Cancel ]

Figure 6-2. General Frequency Editor with Options Tab Selected.

Low Outlier Threshold

High and low outlier tests are based on the procedures outlined in
Bulletin 17B, and are applied in the same manner in the Generalized

Laow Qutlier Threshald Frequency Analysis. The
calculated outlier magnitudes,
[]Use Low Qutlier Threshold by the Bulletin 17B procedure,

are used as default values for
the high and low outlier
thresholds in HEC-SSP. The
user has the option to enter a different value for the low outlier
threshold. If a value is entered for the low outlier threshold, then this
value will override the computed value from the Bulletin 17B
methodology. When applying the outlier tests, HEC-SSP will identify
both high and low outliers. However, only low outliers will be removed
from the data set when performing the analysis. If a high outlier is
identified in the data set, the analysts should try to incorporate
historical period information to extend the time period for which the
high outlier(s) is considered to be the maximum value(s). Further

Walle
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discussion of outlier thresholds can be found in Bulletin 17B and the
HEC-SSP Statistical Reference Guide. To use the low outlier threshold,
simply check the box and enter the value.

Historic Period Data

Any historic data that provides reliable estimates outside the
systematic record should be used in order to modify and improve the
frequency computations. Information outside of the systematic record
can often be used to extend the record of the largest events to a
historic period much longer than that of the systematic record. HEC-
SSP uses historic data as recommended in Bulletin 17B. This
calculation is applied in the
same manner in the

Historic Period Data

Generalized Frequency [iiss Historic Data
Analysis. To use historic

data, check the box Historic Period
labeled Use Historic

Data. The user can enter Startvear.

a starting year for the
historic period, ending
year for a historic period, High Thrashold:
and a High Threshold
value. If the user enters a
high threshold value, then
any data in the systematic Water Year Feak
record greater than that
value will also be treated
as a historical annual
maximum. The user can also enter historic data that are not
contained in the systematic record. This is done in the table at the
bottom labeled Historic Events. All years must be entered as water
year values (October 1 through September 30). If a start year is not
entered, then the assumed start year is the earliest year of the
systematic record and any historical values that have been entered. If
an end year is not entered, then the assumed end year is the latest
year in the systematic record and any entered historic values. Further
discussion of the use of historical data can be found in Bulletin 17B
and the HEC-SSP Statistical Reference Guide.

End Year:

Historic Events

Note: The program treats all data in the data set as systematic data.
If historic events are included in the data set, then the user can define
the analysis time window (General tab — Time Window Modification) so
that it only bounds the systematic record. Then define the historic
events in the Historic Events table. Instead of using the Time Window
Modification option, another option is to enter a High Threshold value
so that the historic data point(s) would be treated as historic data
(rather than part of the systematic record). Please see test example 6
in Appendix B for an example of using the historic data adjustment.
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User Specified Frequency Ordinates

This option allows the user to change the frequency ordinates used in
computing the resulting frequency curves and confidence limits. The
default values listed in
percent chance
exceedance are 0.2, 0.5,
1, 2,5, 10, 20, 50, 80,
90, 95, and 99. Check the Frequency in Percent
box next to Use Values

lzer Specified Freguency Ordinates

[]Use Walues fram Takle belaw

0z

from Table below to
.. 0.4
change or add additional 10
values. Once this box is EIEI

checked, the user can
add/remove rows and edit the frequency values. To add or remove a
row from the table, select the row(s), place the mouse over the
highlighted row(s) and click the right mouse button. The shortcut
menu contains options to Insert Row(s) and Delete Row(s). The
program will use the default values, even if they are not contained in
the table, when the Use Values from Table below option are not
checked. Finally, all values in the table must be between 0 and 100.

Output Labeling

This option allows the user to change the default labels for data
contained in the output

Cutput Labeling tables and plots. The user
can change both the name

of the data as well as how

labeled.

Data Marme

change label  |Flow

Data Linit
0SS Data Unitis  CFS

] chanae label

Analytical Frequency Analysis

Once the new analysis has been defined and the user has all of the
general settings and options the way they want them, the user can
choose between performing an Analytical Frequency analysis or a
Graphical Frequency analysis. This section of the manual describes
how to use the Analytical Frequency analysis option.

When the user selects the Analytical tab on the Generalized
Frequency Analysis editor, the window will appear as shown in Figure
6-3. As shown, three additional tabs will appear on the screen:
Settings, Tabular Results, and Plot.
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B General Frequency -Ridgway General Frequency Analysis

Marne: |Ridgway General FrequencyAnalysis| |
Descriptian: | E]l
Data Set: |CLARION RIVER-RIDGYAY, PA-FLOW-ANMNUAL PEAK "l

DS5 File Name: |fD0cuments and Settings/g0hecmjfiMy DocumentsiSSP Projects/Clarion RiveriCIarion_River.dsE]l

Report File: |uencyResultsxRidgway_GeneraI_Frequencv_AnaIvsisxRidgway_GeneraI_Frequency_Analvsis.n[:]|

General | Options | Ahalytical | Graphical

Settings | Tabular Results | Plot

Log Transformation:  On Generalized Skew

Distribution: () Use Station Skew

LogPearsanlll "| ) Use 'Weighted Skew

) Use Regional Skew

Regional Skew: | |

Req. Skew MSE: | |

Expected Probablity Curve
() Compute Expected Prob. Curve

(®) Do Mot Compute Expected Prob. Curve

Plot Flot
Analytical Graphical

Campute Curve Curve ‘ View Report = QK H Cancel ]

Figure 6-3. Analytical Analysis Tab of the Generalized Frequency Editor.

Settings
The Settings tab contains additional settings for the analytical
frequency analysis. These settings include:

e Distribution

e Generalized Skew

e Expected Probability Curve
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Distribution

This option allows the user to select from available analytical
distributions to perform the frequency analysis. The current version of
HEC-SSP contains five distribution choices: None, Normal, LogNormal,
Pearson 111, and LogPearson

Lag Transformation: I1l. If the user has selected
to transform the data to log
space (General tab), then the
only available choices for
distribution will be None,
LogMartmal + || LogNormal, and LogPearson

log transform is on

Distribiution

I11. If the user did not select
the option to transform the data to log space (General tab), then the
only available choices for distribution will be None, Normal and
Pearson Il1.

Generalized Skew

There are three options contained within the generalized skew setting:
Use Station Skew, Use Weighted Skew, and Use Regional Skew. The
default skew setting is Use Station Skew. With this setting, the skew

of the computed curve Generalized Skaw
will be based solely on
computing a skew from (*) Use Station Skew

the data points.

. (0 Use Weighted Skew
The Use Weighted - g

Skew option requires O Use Regional Skew
the user to enter a
generalized regional Regional Skew:

skew and a Mean-
Square Error (MSE) of
the generalized regional
skew. This option weights the computed station skew with the
generalized regional skew. The equation for performing this weighting
can be found in Bulletin 17B (Equation 6). If a regional skew is taken
from Plate | of Bulletin 17B (the skew map of the United States), the
value of MSE = 0.302.

Reg. Skew MSE:

The last generalized skew option is Use Regional Skew. When this
option is selected, the user must enter a generalized regional skew
and an MSE for that skew. The program will ignore the computed
station skew and use only the generalized regional skew.
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Expected Probability Curve

This setting has two options: Compute the expected probability curve

and do not compute the expected probability curve. The default

setting is to have the expected probability curve computed. When

computed, this curve will be shown in both the tables and the plots as
an additional curve to the

Expected Prohablity Curne computed curve. The
expected probability
(%) Compute Expected Prob. Gure adjustment is an attempt to

correct for a certain bias in the
() Do Mot Compute Expected Prob. Curve frequency curve computation
due to the shortness of the
record. Please review the discussion in Bulletin 17B about the
expected probability curve adjustment for an explanation of how and
why it is computed. The use of the expected probability curve is a
policy decision. It is most often used in establishing design flood
criteria. The basic flood frequency curve without the expected
probability curve adjustment is the curve used in computation of
confidence limits, risk, and in obtaining weighted averages of
independent estimates of flood frequency discharge (WRC, 1982).

Compute

Once the new analysis has been defined, and the user has all of the
General, Options, and Settings information selected the way they
want, performing the computations is simply a matter
.
of pressing the Compute button at the bottom of the
Generalized Frequency editor.

Once the compute button is pressed, the frequency computations are
performed. If the computations are successful, the user will receive a
message that says “Compute Complete”. At this point, the user can
begin to review the results of the Analytical Frequency computations.

Multiple General Frequency analyses can be computed using the
Compute Manager. Select the Analysis>Compute Manager menu
option to open the Compute Manager. Select the analyses to be
computed and then press the Compute button. Close the compute
dialogs and Compute Manager when the program finished computing
the analyses.

Tabular Results

The Tabular Results tab will bring up a table of results for the
Analytical Frequency analysis. An example of the results tab is shown
in Figure 6-4.

As shown in Figure 6-4, the window contains three tables. The top
table contains results of the computed frequency curve. The very left
column of the top table is the Percent Chance Exceedance for all the
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computed values. The next three columns in the top table contain the
computed frequency curve and the 95% and 5% confidence limits that
correspond to that computed curve. The last three columns of the top
table contain a computed frequency curve and confidence limits for an
analysis based on user-adjusted statistics for the mean, standard
deviation, adopted skew, and equivalent years of record. User entered
adjusted statistics are an option that the user can set on the Plot tab,
which is discussed in detail in the next section of this manual. If the
user has not entered adjusted statistics, then these columns will be
empty.

General Frequency -Ridgway General Frequency Analysis

Marne: |Ridgway General Frequency Analysis |
Description: | E]|
Data Set: |CLARION RIVER-RIDGWAY, PA-FLOW-ANMUAL PEAK V|
D355 File Name: |IDocumen15 and Settings/gOhecmifiy Documents/SSP Projects/Clarion Ri\rerICIarion_Ri\ter.dssE]|
Report File: |uencyResuIts‘tRidgway_GeneraI_Frequency_AnaIysiS‘tRidgwa\,r_GeneraI_Frequency_Anal\,rsis.rpt[:]|
General Options| Analytical | Graphical
Seffings | Tabular Results |P|01
Percent Chance Cumve based an Data Curve based on User-Adjusted Statistics
Exceedance Computed Confidence Limits Computed Confidence Limits
Curve Flowe in CFS Curve Flows in CFS
Flow in CFS 0.95 005 Flow in GFS 0.95 0.05
0.z 67 541.3 135881389 425321 77,4058 106,783.0 58,741.3
045 52 7296 101, 479.7 34 B52.2 58,4935 VTH7TE 46,355.9
1.0 43153.0 78,3254 283253 46,7405 G0,658.5 37,8142
20 348036 59,405.5 24 483.4 36,8358.0 46,499 6 30,441.2
5.0 25,403.3 39,7754 18,725.5 26,1301 31,749.5 22,218.2
10.0 18,3526 28,2754 14 779.7 19,520.0 23,0278 16,957.4
20.0 14,055.0 191283 11,071.2 13,9439 15,4984.3 12,3580.3
50.0 78452 49,8859 6,205.5 7.701.6 8,604.5 5,884.8
g0.0 45440 57751 332845 45323 5123.3 3.946.0
§0.0 3,465.2 45199 2,390.9 3,518.7 4,036.2 2,9949.7
45.0 2,790.7 3,738.2 1.824.4 2,891.5 3,361.2 2477
Systern Statistics Mumher of Events
Statistic Walue Event MNurmber
Mean 3.906| |Histaric Events a
Standard Dev 0292 |High Outliers 0
Station Skew 0.233] |Low Outliers a Log Transfarmation: On
Regional Skew Zero Or Missing a o
Weighted Skew Systematic Events 24 e ENEr LoEFearsmill
Adopted Skew 0.233] |Histaric Period
Plat Plot
: Analytical Graphical
" Compute Curve Curve View Repatt & Print [ ok ][ cancel

Figure 6-4. Tabular Results Tab for Analytical Analysis.

Two additional tables are shown at the bottom of the window: System
Statistics and Number of Events. The System Statistics table
consists of the mean, standard deviation, station skew, user entered
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regional skew, weighted skew (weighted between station skew and
regional skew), and the adopted skew for the analysis. The Number
of Events table contains the number of historic events, high outliers,
low outliers, zero or missing values, systematic events, and the
number of years in the historic period (this value only comes into play
if the user entered historic data).

Additionally, the lower right portion of the table will show if Log
Transform is On or Off, and which analytical distribution was selected
for the analysis.

Plot

In addition to tabular results, a Plot tab is available for viewing a
graphical plot of both the computed frequency curve, as well as a
computed curve based on any user-adjusted statistics. When the Plot
tab is selected the window will change to what is shown in Figure 6-5.

B General Frequency -Ridgway General Frequency Analysis

Mame: Ridoway General Freguency Analysis
Diescription: E]
Data Set: CLARION RIVER-RIDGYWAY, PA-FLOW-ANMNUAL PEAK hl

D35 File Narme: |iDocuments and SettingsfgohecmifMy Documents/SSP Projects/Clarion RivenClarion_River.dss(L)

Report File: uencyResults\Ridgway_General_Frequency_Analysis\Ridgway_General_Freguency_analysis.rpt(L)
General | Options | Anahtical | Graphical

Settings | Tabular Results | Plot

. Log Transformation:  On
Return Period

18 94 2 5 50 25D AGED Distribution: LogPearsanlll
10000000 : : | | == ==+ Cormputad Statistics
Mean 5. apg| Oflogs
Std Dev. of logs
(1000000 0. 252
& Skew 0.233| oflogs
=
£ Adopted Skew 0.233| oflogs
=
10000.0
User Statistics
Mean 3.906| oflogs
10000 T T T T I— T T 17T
099990999 099 09 0.5 02 01 0020005 0.0001 Stol Diev. D.20z| Oflogs
Frobability [¥] Adpt Skew 0.4| oflogs
Computed Curwe == == Perent Confidence Limit
e = == Q5 Parcent Confidence Limit — — — uger stats Computed Curve Equivalent
------ user stats 5 Parcent Confidence Limit ====== Uger stats 08 Percent Confidence Limit Yre of Rec 100
O Observed Events (ifeibull plotting positions)
Plaot Plot
Analytical Graphical
Curve Curve Wiew Report % ’ ]34 ] ’ Cancel ]

Figure 6-5. Plot Tab of the Generalized Frequency Analytical Analysis.
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As shown in Figure 6-5, the plot contains the computed frequency
curve, 95 and 5% confidence limits, and raw data points plotted by the
user selected plotting position method. The computed statistics for the
frequency curve are shown in a table on the right side of the window.
Below the computed statistics is a table labeled "User Statistics".

There is a check box and a data entry field for the Mean, Standard
Deviation, Adopted Skew, and Equivalent Years of Record. The user
can enter values into any or all of these fields. Turning on the check
box then enacts that field to be used in computing a curve with the
user entered statistic overriding the computed value from the raw
data. The user statistics option allows the user to see how the curve
would change if any or all of the statistics were different. When data
is entered into the user statistics fields, and the check boxes are
turned on, the user must press the compute button again in order for
the computations to be performed with the user entered statistics.
After the compute button is pressed, both the plot and the table on the
Tabular Results tab will be updated to reflect any user entered
statistics.

Graphical Frequency Analysis

In addition to an analytical frequency analysis which uses a statistical
distribution fit to the data, the user has the option to graphically fit a
curve to the data. A graphical fit can be very useful when the
available analytical distributions do not provide a good fit to the data.
One example of when a graphical frequency analysis is most
appropriate is when plotting a frequency curve for flow data that is
downstream of a flood control reservoir. Analytical frequency
distributions are often not appropriate for fitting flow data that is
significantly regulated by upstream reservoirs. In general, a portion of
the flow frequency data for a highly regulated stream will be very flat
in the zone in which upstream regulation can control the flows for a
range of frequencies. This type of data lends itself to a graphical fit
analysis over the use of an analytical equation. Another example of
using a graphical fitting technique over an analytical curve is when
trying to compute a frequency curve to annual peak stage data at a
point on a river. Often the stages will flatten out with decreased
frequencies when flows go out into the overbank and floodplain area.
Again, this type of data is fitted much better using a graphical fit curve
instead of an analytical distribution.

When the Graphical tab is selected, the editor will display a plot and
table as shown in Figure 6-6. In the plot, the data will be plotted
using the user selected plotting position method. The table to the
right of the plot allows the user to enter data values for the frequency
ordinates defined on the Options tab. When the user enters values in
this table, those values will be plotted as a line on the plot after the
Compute button is pressed. The idea is to enter values in the table
that will create a best fit line of the data, based on the user’s
judgment.
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B General Frequency -REGULATED FLOW RIO GRANDE TEST 9

Marne: REGULATED FLOW RIO GRAMDE TEST 9

Description: Example using a graphical general frequency analysis L
Data Set: Annual Daily Average Peak Flows Rio Grande at Albuguergue hd
D55 File Name: | ciDocuments and SettingsfqOhecmifiDeskiop/SSP_ExamplesiSSP_EXAMPLES dss [J
Repart File: [ts\REGULATED_FLOW_RI0_GRAMDE_TEST SREGULATED_FLOW RIQO_GRAMDE_TEST_9.mil)

General | Options | Analytical| Graphical

Log Transfarmation: On

Return Period User-Defined Graphical Curve

1.0 1.1 2 5 10 50 200 1000
100000.0 t t t 1 — =t Fregquency Ordinates
Fercent Chance Diata Value
Exceedance
0.2 14,300.0
0.5 10,300.0
1.0 7,751.0
2.0 7,750.0
10000.04 5.0 7,600.0
10.0 7,510.0
o 20.0 7,380.0
5 50.0 5,400.0
= §0.0 Z,500.0
% 90,0 1,650.0
d 95.0 1,200.0
99.0 G650.0
1000.0+
100.0 T T T T T T T T 11
0.9999 0.993 099 0.9 0.5 0.2 041 0.02 0.005 0.0001
Probability
o Obzerved Events (Mfeibull plotting positions) User Curve
e = = Perzent Confidence Limit e = 0F Percent Confidence Limit

Flot Graphical

Curve ‘ Wiew Report = ’ Ok ” Cancel ]

Figure 6-6. Graphical Analysis Tab of the Generalized Frequency Editor.

Plot Analytical
Curve

| Compute |

Viewing and Printing Results

The user can view output for the frequency analysis directly from the
Generalized Frequency editor (Tabular and Graphical output) or by
using the plot and view buttons at the bottom of the editor. The
output consists of tabular results, an analytical frequency curve plot, a
graphical frequency curve plot, and a report documenting the data and
computations performed.

Tabular Output

Once the computations for the analytical frequency analysis are
completed, the user can view tabular output by selecting the Tabular
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Results tab under the Analytical analysis tab. The details of this
table were discussed under the analytical analysis option above.

The tabular results can be printed by using the Print button at the
bottom of the Generalized Frequency editor. When the print button is
pressed, a window will appear giving the user options for how they
would like the table to be printed.

Graphical Output

Graphical output of the analytical frequency curve can be obtained by
selecting either the Plot tab under the analytical analysis tab, or by
pressing the button labeled Plot Analytical Curve at the bottom of
the general frequency editor. When the Plot Analytical Curve button is
pressed, a frequency curve plot will appear in a separate window as
shown in Figure 6-7.

& General Frequency Analytical Plot for Rideway General Frequency Analysis Q@@

Eile Edit Wiew Window

General Freguency Analytical Plot for Ridgway General Freguency Analysis

Return Period
@ 1.0 1.1 2 5 10 50 100 a00
1000000.0 ; - L 1 I 1 L L
-~
10000004 /”,-
& ’J/ £
] — e |
= e O/--"-—__-‘"
% ’,’ (_,;:"'_.r-
i /_.—-;rg,ev/,_.—
- =T
10000.0 ..--56@509.?'?""
-y '_69"?,69""
e -
o_8-7
1000.0 T T T T T T T T

T T
0.9999 09599 0.89 0.8 0.5 0z 04 0.0z 0.005 0001 0.0001
FProbahility

Computed Curve == === & Percent Confidence Limit == == = 05 Percent Confidence Limit

[+] Observed BEvents (Mieibull plotting positions]

Figure 6-7. Analytical Analysis Frequency Curve Plot.

The analytical frequency curve plot can be sent to the printer by
selecting the Print option from the File menu at the top of the
window. Additional printing options available from the File menu are
Page Setup, Print Preview, and Print Multiple (used for printing
multiple graphs on the same page). The graphic can also be sent to
the Windows Clipboard by selecting Copy to Clipboard from the File
menu. Additionally, the plot can be saved to a file by selecting the
Save As option from the File menu. When the Save As option is
selected, a window will appear allowing the user to select a directory,
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enter a filename, and select the format for saving the file. Currently
four file formats are available for saving the graphic to disk: windows
metafile, postscript, JPEG, and portable network graphic.

The data contained within the plot can also be tabulated by selecting
Tabulate from the File menu. When this option is selected, a
separate window will appear with the data tabulated. Additional
options are available from the File menu for saving the plot options as
a template (Save Template) and applying previously saved templates
to the current plot (Apply Template).

The Edit menu contains several options for customizing the graphic.
These options include Plot Properties, Configure Plot Layout, Default
Line Styles, and Default Plot Properties. Also, a shortcut menu will
appear with further customizing options when the user right-clicks on
a line on the graph or the legend. The graphic customizing capabilities
within HEC-SSP are very powerful, but are also somewhat complex to
use. The code used in developing the plots in HEC-SSP is the same
code that is used for developing plots in HEC-DSSVue and several
other HEC software programs. Please refer to the HEC-DSSVue User’s
Manual for details on customizing plots.

A plot of the graphical frequency curve can be obtained by pressing
either the Graphical tab, or by pressing the button labeled Plot
Graphical Curve at the bottom of the general frequency editor.
When the Plot Graphical Curve button is pressed, a frequency curve
plot will appear in a separate window as shown in Figure 6-8. All of
the same options for tabulating, printing, and sending results to the
windows clipboard are available for this plot as they are for the
analytical frequency curve plot.
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B2 General Frequency Graphical Plot for REGULATED FLOW RIO GRANDE TEST 9 =1

File Edit “iew ‘Window

General Frequency Graphical Plot for REGULATED FLOYWY RIO GRAMDE TEST 9

g Return Period

10 11 2 5 10 50 200 1000
100000 0 1 1 1 1 1 1 1 L L1
10000.0+
o
LL
-
=
=
o
1
L
1000.04
1000 T T T T T T T T T T T
048999 0999 0.99 048 05 02 0.1 0.02 00050001 0.0001
Probahility
o Obzerved Events (Wieibull plotting position=) Uszer Cunve = 5 Percent Confidence Limit

——— 95 Percent Confidence Limit

Figure 6-8. Graphical Analysis Frequency Curve Plot.

Viewing the Report File

When the General Frequency analysis computations are performed,
the computations module writes a report file. The report file lists all of
the input data and user settings, plotting positions of the data points,
intermediate results, each of the various statistical tests performed
(i.e. high and low outliers, historical data, etc...), and the final results.
This file is often useful for understanding how the software arrived at
the final frequency curve.

To view the report file press the View Report button at the bottom of
the General Frequency analysis window. When this button is pressed,
a window will appear containing the text report as shown in Figure 6-
9.
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E Ridgway_General_Frequency_Analysis.rpt

File Edit Search Format

File: |irign RivenGeneralFrequencyResults\Ridogway_General_Frequency_Analysis\Ridogway_General_Freguency_Analysis rpt
Based on 24 events, 10 percent outlier test walue E(N) = Z.487 -

0 high outlier(s) identified ahowe test walue of 42,311.6

--- Final Results ---

<< Plotting Positions »-
CLARTON BIVER-RIDGWAY, PAL-FLOW-ANNUAL PELE

| | |
| FLOW | Water FLOW Weibull |
| Day Mon Tear CF3 | ERank Tear CF3 Plot Pos |
| semomeesosesosesossonossoos [ e e e |
| 13 Dec 1940 S,e60.0 | 1 1942 34,000.0 4,00 |
| 1% Jul 1942 34,000.0 | ] 1996 30,400.0 g.00 |
| 26 May 1943 13,400.0 | 3 1951 17,500.0 1Z.00 |
| 17 Mar 1944 7,300.0 | 4 2004 13,700.0 1&.00 |
| 03 Mar 1945 10,000.0 | 5 1943 13,400.0 Z0.00 |
| 25 May 1946 13,100.0 | & 1946 13,100.0 Z4.00 |
| 05 Apr 1947 G,280.0 | 7 1934 11,700.0 Z&.00 |
| 12 Apr 1945 gG,680.0 | i 1952 10,500.0 3Z.00 |
| 22 May 1949 3,710.0 | 9 1945 10,000.0 36.00 |
| 2% Mar 1950 g,280.0 | 10 1353 §,900.0 40. 00 |
| 25 Now 1950 17, 500.0 | 11 1945 §,68580.0 44,00 |
| 15 Jan 1952 10,900.0 | 12 1350 §,2680.0 45. 00 |
| 23 May 1953 g,900.0 | 13 1947 8,280.0 5Z.00 |
| 14 Aug 1994 11,700.0 | 14 1944 7,300.0 S&.00 |
| 20 Jan 19895 Z,530.0 | 15 1399 6,030.0 &60.00 |
| 1% Jan 1996 30,400.0 | 16 2003 5,920.0 &4, 00 |
| 05 Now 1996 4,630.0 | 17 1941 5,860.0 6&. 00 |
| 08 Jan 1998 5,510.0 | 13 1993 5,510.0 72.00 |
| 24 Jan 1999 &,030.0 | 19 2000 5,220.0 7&.00 |
| 04 Apr 2000 5,220.0 | z0 2002 4,860.0 0. 00 |
| 17 Dec ZOOO Z2,190.0 | 21 1997 4,630.0 &4.00 |
| 13 May 2002 4,8660.0 | 22 1949 3,710.0 5. 00 |
| 01 Aug 2003 5,9z20.0 | 23 1395 Z,530.0 9z.00 |
| 15 Sep ZO0O4 13,700.0 | 24 2001 Z,1590.0 9&. 00 |
| semomeesosesosesossonossoos [ e e e |
<= 3kew Weighting >>

Based on 24 events, mean-sdquare error of station skew = 0.226

Mean-soquare error of regional skew is undefined.

<< Frequency Curwe -
CLARION RIVER-RIDGWAY, PA-FLOW-ANNUAL PEAE

|  Computed Expected | Percent | Confidence Limits |

| Curwve Probability | Chance | 0.05 0.95 |

| Flow, CF3 | Exceedance | Flow, CF5 |

|mmmmmm e | === | === |

| 67,541.3 - | 0.z | 139,913.9 42 ,532.1 | bl

< >
1114 11

Figure 6-9. General Frequency Analysis Report File.
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Plots, tables and reports can also be created by selecting menu options
from the Results menu. At least one General Frequency analysis
must be selected in the study tree before selecting one of the menu
options on the Results menu. Results from multiple analyses are
combined in one graph if they are selected in the study tree when the
Graph menu option is selected. The Results>Summary Report
menu option will create a summary table of statistics and frequency
curve ordinates for the selected analyses as shown in Figure 6-10.

E GeneralFrequencySummary.rpt @

Eile Edit Search Format
File: CATempl88P_ExamplesiGeneralFrequencyResultsiGeneralFrequencySummarny.rpt
A

General Frequency Jummary Report

Mon Jan 05 22:19:31 PAT 2008

Table 1 Summary of Statistics

Analysis Data Nean 1 By BIE BT oot o) tie m ik o n Hist Outlier Zero/ Syst Hist

HName Name Dew Stn Rmml Wight Adpr Evnt Hi Lo Msng Evnt Perd

General Frequency FFA Test 1 FISHEILL CREEK-BEACON-FLOW 3.378 0.255 0.730 0.600 0.677 0.677 o0 o 0 24

General Frequency FFA Test 2 FLOYD RIVER-JAMES IA-FLOW 3.547 0.447 0.175  -0.300 0.074 0.074 o 1 0 0 39 62

General Fregquency FFA Test 3 BACK CREEK-JONES SPRINGS, WV-FLOW 3.741 0.231 0.623 0.500 0. 586 0.588 o0 1 0 38

General Freguency FFA Test 4 ORESTINBA CREEK-NEWNAN, CA-FLOW 2.975 0.878 -0.578 -0.300 -0.472 -0.472 001 g 4z

Table 2 Summary of Frequency Curve Ordinates

Analysis Data Percent Change Exceedance-----—---—---——
Hene Neme L] 95 a0 a0 50 ) 1 5 2
General Frequency FFA Test 1 FISHKILL CREEK-BEACON-FLOW 830.5 1038.5 1192.1 1438.2 2194.8 3657.1 4959.9 B506.1 0g31.5 1
General Frequency FFA Test 2 FLOYD RIVER-JAMES IA-FLOW 349.4 671.3 955.3 1471.8 3404. 5 8018.8 12636.5 18470.8 28425.7 3
General Frequency FFA Test 3 BACE CREEK-JONES SPRINGS, WV-FLOW 2004, 3 z524.6 2501.0 3480.3 5238.5 §443.0 11151.3 la3zz.2 13266.5 2
General Frequency FFA Test 4 ORESTIMBA CREEK-NEUMAN, CA-FLOW 15.2 61.8 121.9 266.5 1043.8  3450.0 6041.4 9289.3  14572.3 1

v
< >
s 11

Figure 6-10. Summary Table for Selected General Frequency Analyses.
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CHAPTER 7

Performing a Volume-Duration Frequency
Analysis

The current version of HEC-SSP allows the user to perform a volume-
duration frequency analysis of flow data. The user can choose
between different analytical distributions as well as perform a
graphical fit to the data. This chapter discusses in detail how to use
the volume-duration frequency analysis editor with HEC-SSP.

Contents
e Starting a New Volume-Duration Frequency Analysis
e General Settings and Options
e Extracting the Volume-Duration Frequency Data
e Analytical Frequency Analysis
e Graphical Frequency Analysis

¢ Viewing and Printing Results
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Starting a New Volume-Duration Frequency Analysis

A volume-duration frequency analysis can be started in two ways
within the software, either by right clicking on the Volume-Frequency

Analysis folder in the study explorer and selecting New, or by going to
the Analysis menu and selecting New and then Volume-Frequency

Analysis. When a new volume-frequency analysis is selected, the

Volume-Duration Frequency editor will appear as shown in Figure 7-1.

[ Volume-Duration Frequency -*

Mame: |
Description

Data Set:

D55 File Name
Report File:

Log Transfarm

(%) Use Log Transfarm

() Do notuse Log Transfarm
Maximum or Minimum Analysis
(*) Analyze Maximums

) Analyze Minimums

General | Options | Duration Tahle | Anabtical | Graphical

Flotting Position
@) Weibull (& and B= 0y
) Median (4 and B=10.3)
() Hazen (A and B= 0.5
() Other (Specify &, BY
Platting pasition computed using

farmula
(m-A)in+1-A-B)

00 = O

Tirme YWindow Modification

End Paoints

DSS Range is

[ start date [J
[Jend date [J

Season

To define a subset of the year

el SRR iz season start: season end:
m=rank, 1=largest

MN=rumber of Years O ] J
AB=Constants

() Water Year (starts Oct 13

MOTE: season must be within a vear,
as defined in the Year Specification

O Calendar Year (starts Jan 1)

O Other
starting )
Plot Yearly Data
Plot Duration Plot Anahtical Plot Graphical
Data Curve Curve View Report & [ ok J[ cancet [ anow

Figure 7-1. Volume-Duration Frequency Analysis Editor.

The user is required to enter a Name for the analysis; while a
Description is optional. A data set (daily average flow) must be
selected from the available data sets stored in the current study DSS
file (see Chapter 4 for importing daily flow data into the study). Once

a Name is entered and a data set is selected, the DSS File Name and

Report File will automatically be filled out. The DSS filename is by
default the same name as the study DSS file. The report file is given
the same name as the analysis with the extension ".rpt".
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General Settings and Options

Once the analysis name and data set are selected, the user can begin
defining the analysis. Five tabs are contained on the Volume-Duration
Frequency editor. The tabs are labeled General, Options, Duration
Table, Analytical, and Graphical. This section of the manual
explains the use of the General and Options tabs.

General Settings
The first tab contains general settings for performing the frequency
analysis (Figure 7-1). These settings include:

e Log Transforms

e Plotting Positions

e Maximum or Minimum Analysis

e Year Specification

¢ Time Window Modification

Log Transform

There are two options contained within
the Log Transform setting: Use Log
Transform and Do not use Log
Transform. If the user selects Use
Log Transform, then the logs of the ) Do not use Log Transform
data will be computed first, and the
frequency analysis will be performed on
the logs of the data. If the user selects Do not use Log Transform,
then the frequency analysis will be performed on the raw data values
without taking the logs of the data. The default setting is Use Log
Transform.

Log Transform

{(*) Use Log Transfarm
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Plotting Positions

Plotting positions are used for plotting the raw data points on the
graph. There are four options for plotting position within HEC-SSP:
Weibull, Median, Hazen,

Flotting Position and user entered
coefficients. The default
& Wieibull (&4 and E = 0 method is the Weibull

plotting position method.
() Median (4 and B= 0.3

) Hazen (A and B = 0.5)
() Cther (Specify A, B

Plotting position computed using farmula
{(m-A)/(n+1-A-B)

Where:
rm=rank, 1=largest
M=Mumber of Years
A B=Constants

The generalized plotting position equation is:

. (m-A)
(n+1-A-B)
Where: m = rank of flood values with the largest equal to 1.
n = number of flood peaks in the data set.

A & B = constants dependent on which equation is used
(Weibull A and B=0; Median A and B = 0.3; and
Hazen A and B=0.5).

Plotting positions are estimates of the exceedance probability for each
data point. Different methods can give different values for the
probabilities of the highest and lowest points in the data set. The
plotting of data on the graph by a plotting position method is only
done as a guide to assist in evaluating the computed curve. The
plotting position method selected does not have any impact on the
computed curve.
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Maximum or Minimum Analysis

A volume-frequency analysis can be performed using annual maximum
or minimum flows. A maximum flow analysis could be used for
determining the amount of reservoir storage required for a flood of
specific frequency. A minimum flow, or low flow analysis, could be
used determine if a river could
supply a given demand. A low Maxirum ar Minimum Analysis
flow analysis could also be
beneficial for water quality and
reservoir storage projects. There
are two options contained in the
Maximum or Minimum Analysis
section. If Analyze Maximums is selected, then the program will
extract annual maximum volumes for all durations. The program will
extract annual minimum volumes for all durations if Analyze
Minimums is selected.

) Analyze Maximums

) Analyze Minimums

Year Specification

This option allows the user to define the beginning and ending date for
what will be considered as the analysis year for extracting the data.
These dates are used for extracting the annual maximum or minimum
flows, in order to get one value for each analysis year. It is important
to choose a start date that captures all flood events from a certain
hydrologic regime. If high flows generally occur between November
and May, then the year

Year Specification should not start
between theses months.

&) Water Year (starts Oct 13 This will minimize the
possibility that the same

() Calendar Year (starts Jan 13 flood event is used for
consecutive years.

) Other There are three options
_ contained in the Year
starting ) Specification section. If

Water Year is selected,

[ Plot Yearly Data the program uses a
starting date of October
1 and an ending date of

September 30. If
Calendar Year is selected, the program uses a starting date of
January 1 and an ending date of December 31. The Other option lets
the user define the starting date. One way to determine when the
year should begin is to plot each year of record on top of one another,
as shown in Figure 7-2. The program will create a graph like the one
shown in Figure 7-2 when the Plot Yearly Data button is pressed.
This data set is from an area that experiences both snowmelt floods
and summer/fall rain floods. Starting the year on January 1 would be
more appropriate for this data set because a few large flood events
occurred around October 1.
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B2 Rio Grande at Alubquerque UNREGULATED

File Edit

Flow (cfs)

View

20,000

Jan har b 2y Jul Sep v

Figure 7-2. Plot Showing when Flood Events Typically Occur.

Time Window Modification

This option allows the user to narrow the time window used for the
analysis. When left unchecked, the program will use all of the data
contained in the selected data set. The user can enter either a start or
end date or both a start and end date. If a start and/or end date are
used, they must be dates that are included within the selected data
set. The date range for the selected data set is shown in the editor
just above the Start Date field.

An additional option at the bottom of the time window modification
section allows the user to define a shorter duration, a Season, within
the year in which the program extracts maximum or minimum flows.
This option allows the user to analyze floods that typically occur during
a specific season, like snowmelt floods. When left unchecked, the
program will examine all flow records during the year. The season
start and end dates must be entered using a two digit day followed by
the month, example 15May. The season start and end dates must fall

7-6



HEC-SSP User's Manual Chapter 7 - Performing a Volume Duration Frequency Analysis

within a year as defined in the Year Specification. The user must enter

both start and end dates to define the season subset.

Tirme Window Modification

End Puoints

D55 Range is

[] start date (]
[]end date ]
Season

Ta define a subset of the yvear
sRas0n start: seasan end:

[l (J (J

MOTE: season must be within a vear,
as defined in the Year Specification

Options

In addition to the general settings, there are also several options
available to the user for modifying the computation of the volume-
frequency curves. These options include:

e Flow-durations

e User-Specified Frequency Ordinates
e Output Labeling

e Low Outlier Threshold

e Historic Period Data

When the Options tab is selected, the Volume-Duration Frequency
editor will appear as shown in Figure 7-3.
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General| Options | Duration Table | Analvtical | Graphical

Floww Curations User Specified Frequency Ordinates Historic Period Data
Change or add fo default values Use Yalues from Table below [ ize Histaric Data
Duration in days Freguency in Percent Histarie Period
1 01| Start vear:
7 0.2
15 05 End ear:
60 1.0
120 2.0 Duration High Threshald
5.0 1-day A
10.0 T-day
i 18-day
Output Labeling Low Outlier Threshald B0-day
120-day v

Data Mame
DSE data name 15 FLOW

[ Use Low Gutlier Threshald Historic Events

Duration Low Threshold ear 1-day 7-day 15-day
[ thange label 1-day
. T-day
Data Unit 15-day
DSS DataUnitis  CFS G0-day
1320-da
[ thange label !
< >

Figure 7-3. Volume-Duration Frequency Editor with Options Tab Selected.

Flow-Durations

This option lets the user define which durations are used in the
volume-frequency analysis. The program will extract annual maximum
or minimum volumes based on

Flow Durations the durations defined in this
table. The default durations are
[] Change ar add to default values 1, 3, 7, 15, 30, 60, 120, and

183 days. Check the box next

Duration in days to Change or add to default

1 values to change or add
3 additional durations to the
i analysis. Once this box is
15 checked, the user can
30 add/remove rows and edit the
EO duration values. To add or
0 remove a row from the table,
120 select the row(s), place the
183 mouse over the highlighted

row(s) and click the right
mouse button. The shortcut menu contains options to Insert Row(s)
and Delete Row(s). The program will use the default durations, even
if they are not contained in the table, when the Change or add to
default values option is not checked.
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User Specified Frequency Ordinates

Freguency in Percent

zer Specified Fregquency Ordinates

LizeYalues from Table below

0.z

0.4

1.0

2.0

5.0

10.0

20.0

50.0

80.0

490.0

495.0

499.0

This option allows the user to
change the frequency ordinates
used for creating result tables and
graphs. The default values listed
in percent chance exceedance are
0.2,0.5,1, 2, 5, 10, 20, 50, 80,
90, 95, and 99. Check the box
next to Use Values from Table
below to change or add
additional values. Once this box
is checked, the user can
add/remove rows and edit the
frequency values. To add or
remove a row from the table,
select the row(s), place the
mouse over the highlighted
row(s) and click the right mouse
button. The shortcut menu

contains options to Insert Row(s) and Delete Row(s). The
program will use the default values, even if they are not contained in
the table, when the Use Values from Table below option is not
checked. Finally, all values in the table must be between 0 and 100.

Output Labeling

This option allows the user to change the default labels for data
contained in the output tables and plots. The user can change both
the name of the data and how the units of the data are labeled.

Ciatput Labeling

Diata Mame
0SS data name is  FLOWY

[ ] change label

Diata Linit
DSS Data Unitis CFS

[ ] change label
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Low Outlier Threshold

High and low outlier tests are based on the procedures outlined in
Bulletin 17B, and are applied in the same manner in the Volume-
Duration Frequency Analysis. The calculated outlier magnitudes, by

the Bulletin 17B Low Outlier Threshold
procedure, are used as

default values for the [ Use Low Outlier Threshold
high and low outlier

thresholds in HEC- Duration Low Threshold
SSP. The user has the 1-day

option to enter a 7-day

different low outlier 18-day

threshold for each BO-day

duration. If a value is 120-day

entered for the low

outlier threshold, then

this value will override

the computed value
from the Bulletin 17B methodology. When analyzing maximum flows,
HEC-SSP will identify both high and low outliers. However, only low
outliers will be removed from the data set when performing the
analysis. If a high outlier is identified in the data set, the analysts
should try to incorporate historical period information to extend the
time period for which the high outlier(s) is considered to be the
maximum value(s). Further discussion of outlier thresholds can be
found in Bulletin 17B and the HEC-SSP Statistical Reference Guide. To
use the low outlier threshold, simply check the box and enter a value
for one duration or all durations.

When Analyzing Minimums is selected on the General tab, then the
Low Outlier Threshold criteria becomes the High Outlier Threshold.
When applying the outlier tests, HEC-SSP will identify both high and
low outliers. However, only high outliers will be removed from the
data set when performing the analysis. If a low outlier is identified in
the data set, the analysts should try to incorporate historical period
information to extend the time period for which the low outlier(s) is
considered to be the minimum value(s).

Historic Period Data

Any historic data that provides reliable estimates outside the
systematic record should be used in order to modify and improve the
frequency computations. Information outside of the systematic record
can often be used to extend the record of the largest events to a
historic period much longer than that of the systematic record. HEC-
SSP uses historic data as recommended in Bulletin 17B. This
calculation is applied in the same manner in the Generalized Frequency
Analysis. To use historic data, check the box labeled Use Historic
Data. The user can enter a starting year for the historic period,
ending year for a historic period and a High Threshold value for each
duration as shown in Figure 7-4. If the user enters a high threshold
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value, then any data in the systematic record greater than that value
will also be treated as a historical annual maximum. The user can also
enter historic data that are not contained in the systematic record.
This is done in the table at the bottom labeled Historic Events. If a
start year is not entered, then the assumed start year is the earliest
year of the systematic record and any historical values that have been
entered. If an end year is not entered, then the assumed end year is
the latest year in the systematic record and any entered historic
values. Further discussion of the use of historical data can be found in
Bulletin 17B and the HEC-SSP Statistical Reference Guide. If Analyze
Minimums is selected on the General tab then the High Threshold
becomes the Low Threshold. The program will treat systematic values
that are lower than the low threshold as historic annual minimums.

Note: The program treats all data in the data set as systematic data.
If historic events are included in the data set, then the user can define
the analysis time window (General tab — Time Window Modification) so
that it only bounds the systematic record. Then define the historic
events in the Historic Events table. Instead of using the Time Window
Modification option, another option is to enter a High Threshold value
so that the historic data point(s) would be treated as historic data
(rather than part of the systematic record).

Histaric Period Data

[]Use Histaric Data

Historic Period
Start Year:

End Year:

Dwration High Threshold
1-day
7-day
18-day
BO-day
120-day

Historic Events

Year 1-day 7-day 15-day

Figure 7-4. Historic Period Data on the Options Tab.
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Duration Table

The user can extract the volume-duration data once settings have
been defined on the General and Options tabs. When the Duration
Table tab is selected, the Volume-Duration Frequency editor will
appear as shown in Figure 7-5. The program will compute the annual
maximum or minimum average flows for the durations specified on the
Options tab when the user presses the Extract Volume-Duration
Data button at the bottom of the Duration Table.

The program computes the maximum/minimum flows by evaluating
the flow record as one continuous record. For each duration, the
program computes a time-series of average flow. These time-series
are written to the study DSS file and can be viewed using HEC-
DSSVue. Then the program extracts the annual maximum/minimum
flows and populates the duration table.

When computing the analysis, the program will issue a warning
message if any of the maximum/minimum flows occur a specific
number of days after the beginning of the year. The number of days is
determined by the duration plus five days. For example, for a fifteen-
day duration, the program issues a warning if the maximum/minimum
is within twenty days after the beginning of the year. If water year is
chosen, then the program issues a warning if the maximum/minimum
occurs between October 1 — October 20. This warning is an attempt to
let the user know if a maximum or minimum flow is generated by an
event that began in the previous year. The goal is to prevent a
scenario in which the same flow event causes maximum/minimum
flows in consecutive years; this is why it is important to choose an
appropriate annual starting date.
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General| Optians DUFStiUnTab|9|Anal\dical Graphical

Volume-Duration Data
—_— Highest Mean Yalue for Duration, Average Daily FLOWY in CFS
1 3 7 15

Date FLOWY Date FLOWY Date FLOWY Date FLOWY
1913 122411812 1600] 12/26M812 1122 121261812 785 01/02M1913 399 A
1914| 09261814 5290 D9/27M814 3187 09301814 1808| 08/28/1814 978 i
1915 042711815 1530) 04281815 1059 D5/02M815 BF4| 1210M914 435
1916 030411816 2040 03/04M1816 1870) 11101815 920 11/18M915 724
1917 12181816 2860] 12/20M816 2240 121241816 1614| 1273001816 939
1918 031111818 3930 03131818 3367 D311FME18 2255| 03181818 1372
1919 1003111818 322| 08/02M1819 179 08/03M519 127| 08/03M1919 96
1920 01M1BM1820 G400 D1/17M820 3643 01/21M820 1698| 01/28/1820 849
1921 01161821 13800 011171921 G073 01/20M821 3981] 01271821 2339
1922 091111822 3120] 1242411821 1910] 121271821 1138] 01/04/1822 588 =
1923 0331411823 5630) 040111823 2283| D4/05M1823 1104| 01/25/1823 620
1924| 04M1BM1824 1690 D4/17M824 1443 D4/2111824 891| 04/28M9324 506
1925 021111825 2600] 10/12M1824 999| 10/16M1524 A27| 10/23M19324 308
1926| 0FMA5M1926 789| DB/MEMB26 396| 0B/18M926 180] 11/18M1935 145
1927| 05MBM827 3160] 05/18M827 1910 05191827 1279| 05/27/1827 801
1928| 122411827 G670 12/25M827 3040| 121271827 1546| 120251827 925
1929| 07I26/1829 6820 DF/28M1829 2571| DB/O1M1529 1197| 0B/09/1828 607
1930] 014261830 1840] D1/26M830 1109 013018530 B73| 02/07M1930 384
1931 11191830 1510] 11201830 831| 10/0FM830 11| 11/28M830 348
1932 021211832 2650 02/0TM 832 1846 021121832 1478| 02118/1832 1044
1933 01/02/1833 3900] 01/03M1833 1697 03/08M18533 1118| 03/08/1833 672
1934| DH2EM1834 1130 D428M1834 552| 121271833 2FE| 12/26M933 160
1935 022711835 2240| D2/28M835 1205 03/03M835 B43| 031218935 369
1936| 08251936 2660| DB/2TME36 1229 DBI31ME36 BES| 09/08M1936 383
1937] 03191837 4420| 03201837 2533| 031231837 1235| 05/11/1837 651
1938] 11/25M1837 2070 D2/041338 1004 D2/03M1538 784 02121938 521
1939 030441939 1870 03/05M1539 1259 0D3/0FM539 831] 03/13M1939 467
1940| 05131340 4860| 051141340 1947 D5/145M540 1029| 052371340 537
1941] 10/0241340 787| 10/04/1340 G34| 10/07M1540 356| 10/14M1 940 214 v

’ Extract Volume-Duration Data ]
Plot Plot Plot
Duration Anahtical Graphical
Compute Data Cune Cume Yiew Report % ’ [0]%4 ] ’

Figure 7-5. Volume-Duration Table.

The user must Compute the analysis before viewing a plot of the
volume-duration data. The plot created by pressing the Plot

Duration Data button, located at the bottom of a Volume-Duration

Frequency editor, shows the annual maximum/minimum volumes

plotted using the user specified plotting position method, as shown in

Figure 7-6.
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E Volume-Duration Frequency Data Plot for RIO GRANDE AT ALBUQUERQUE UNREGULATED FLOW TEST 10 Q@@

Eile Edit Wiew Window

wolurne-Duration Freguency Data Plot for RIO GRANDE AT ALEUGQUERGUE UNREGULATED FLOW TEST 10
Return Period
1.0 11 2 5 10 50 700 00 500
TR . ; | i | PR Rl
[}
10000.0- [ L am ™

. mnmmE W
& T Aaa
=
£
-
= Ii!l

1000.0- L L

T s
in
100.0 T T T T T T T T T T T
0.9999 0.999 0.99 ik 05 0z 01 002 0.010.005 0.002 0.0007
Prabability
W 1-Day Data Observed Events (Weibull platting positions] M 7-Day Data Observed Events (Weibull plotting positions] M 15-Day Data Observed Events (Wiibull plotting positions)
W 60-Day Data Observed Ewents (ieibul plotting positions) B 120-Day Dsta Observed Events (Weibull plotting positions)

Figure 7-6. Plot of Volume-Duration Data.

Analytical Frequency Analysis

The user can choose between performing an Analytical Frequency
Analysis or a Graphical Frequency Analysis once settings have been
defined on the General and Options tabs. The Duration Data does not
have to be extracted before computing an analysis. The program will
automatically extract the duration data when the Compute button is
pressed. This section of the manual describes how to compute and
view results for an Analytical Frequency Analysis.

When the user selects the Analytical tab on the Volume-Duration
Frequency editor, the window will appear as shown in Figure 7-7. As
shown, four additional tabs will appear on the screen: Settings,
Tabular Results, Plot, and Statistics.
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General | Options || Duration Table | Anaktical | Graphical

Settings | Tabular Results | Plot | Statistics

Skew

Log Transformation: On

Distribution: (O Use Station Skew

LogPearsanlll v

(@) Use Weighted Skew

Expected Probablity Curve
() Use Regional Skew

) Compute Expected Prob.Curve

Duration Req. Skew

(%) Do Not Compute Excpected Prab.

R.Skew MSE
0.302

0.302
0.302
0.302
0.302
0.302
0.302
0.302
0.302

Plot

Compute

Data

Duration

Plot
Analytical
Curve

Plot
Graphical
Curve

Lot ] = o |

Ok Cancel ]

Figure 7-7. Analytical Tab of the Volume-Duration Frequency Editor.

Settings

In addition to settings on the General and Options tabs, there are
more options on the Settings tab the user must define in order to
perform an Analytical Frequency analysis on the volume-duration data.

These settings include:

e Distribution

Expected Probability Curve
Skew

[ ]
Distribution

This option allows the user to select a distributio
frequency analysis. The current version of HEC-
distribution choices: None, Normal, LogNormal,
Pearson 111, and LogPearson Ill. If the user has
selected the Use Log Transform option,
located on the General tab, then the available
choices for distribution are None, LogNormal,
and LogPearson lll. If the user has selected
the Do not use Log Transform option, located
on the General tab, then the distribution choices
are None, Normal, and Pearson II1I.

n to perform the
SSP contains five

Distribiution:

LogPearsanll b

Mone
LogMarmal
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Expected Probability Curve

This setting has two options, Compute Expected Prob. Curve and
Do Not Compute Expected Prob. Curve. The default setting is to
have the expected probability curve computed. When computed, this
curve will be shown in both
the result table and the plot
as an additional curve to the
computed curve. The
expected pr(_)bablllty () Do Mot Compute Expected Prob. Cume
adjustment is an attempt to
correct for a certain bias in
the frequency curve computation due to the shortness of the record.
Please review the discussion in Bulletin 17B about the expected
probability curve adjustment for an explanation of how and why it is
computed. The use of the expected probability curve is a policy
decision. It is most often used in establishing design flood criteria.
The basic flood frequency curve without the expected probability curve
adjustment is the curve used in computation of confidence limits, risk,
and in obtaining weighted averages of independent estimates of flood
frequency discharge (WRC, 1982).

Expected Probahblity Cure

{(*) Compute Expected Prob. Curve

Skew

The skew option is only available whenever the analytical distribution
is set to Pearsonlll or LogPearsonlll. There are three options
contained within the skew setting, Use Station Skew, Use Weighted

Skew, and Use

) ==
Regional Skew.
The default skew ) Use Statian Skew
setting is Use
Station Skew. @ Use Weighted Skew

With this setting,

() Use Regional Skew
the skew of the

computed curve will Duration Reg. Skew R.Skew MSE
be based solely on 13 gi gig;
computing a skew E 03 0302
fro.m the data 15 0z 0307
points. a0 0.3 0.202
B0 0.3 0.202
The Use Weighted 0 0.3 0.302
K i 120 0.3 0.202
Skew option 183 0.3 0.302

requires the user to
enter a generalized
regional skew and a
mean-square error

(MSE) of the

generalized regional skew. This option weights the computed station
skew with the generalized regional skew. The equation for performing
this weighting can be found in Bulletin 17B (Equation 6). If a regional
skew is taken from Plate | of Bulletin 17B (the skew map of the United
States), the value of MSE = 0.302.
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The Use Regional Skew option requires the user to enter a
generalized regional skew and a mean-square error (MSE) of the
generalized regional skew. The program will ignore the computed
station skew and use only the generalized regional skew.

Compute

Press the Compute button, located at the bottom of the Volume-
Duration Frequency editor, once options have been set
on the General, Options, and Settings tabs. If the
compute is successful, the user will receive a message

that says Compute Complete. At this point, the user can review

results from the analytical analysis by selecting the Tabular Results
and Plot tabs.

Multiple Volume-Duration Frequency analyses can be computed using
the Compute Manager. Select the Analysis>Compute Manager
menu option to open the Compute Manager. Select the analyses to be
computed and then press the Compute button. Close the compute
dialogs and Compute Manager when the program finished computing
the analyses.

Tabular Results

The Tabular Results tab contains a table of results for the analytical
frequency analysis. An example of the results table is shown in Figure
7-8. The top portion of this table contains volumes from the analytical
frequency curve for each duration and frequency ordinate defined on
the Options tab. The Statistics of the analytical frequency curves are
contained below the frequency curve ordinates. The statistics include
the mean, standard deviation, station skew, regional skew, weighted
skew, adopted skew, number of years of record, and number of years
with zero or missing flow.

User-adjusted statistics can be defined by the user on the Statistics
tab. If the user has not entered statistics on the Statistics tab, then
the results table will look similar to Figure 7-8. If the user does enter
statistics on the Statistics tab, then the results table will include the
adjusted mean, adjusted standard deviation, and adjusted skew. If
specified by the user, the program will use the user-adjusted statistics
when computing the analytical curves.
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HEC-SSP User's Manual

General | Options | Duration Table| Analytical | Graphical

Settings | Tabular Results | Plot| Statistics

Wolume-Duration Frequency Curves for South Fark Wailua River, Average Daily FLOW in CFS

Percent
Chance 1 3 7 15 30 1]
Exceedance
0.2 14304.0 70934 40128 23747 1479.0 9742
0.5 119936 6041.0 342889 204592 1304.8 860.9
1.0 10354.8 5283.0 3009.3 18123 11734 7758
2.0 9804.8 45554 26071 1682.5 1041.49 691.1
4.0 68581.8 3635.8 2089.0 1288.0 g66.8 G788
10.0 5510.8 20865.9 17385 1069.9 g 4823
20.0 41938 23081 13635 851.8 591.8 402.7
50.0 2456.0 14103 860.7 5453 3851 269.8
80.0 141458 8471 5388 3444 2430 177.0
40.0 1053.0 f44.5 4204 269.4 1886 140.8
95.0 8224 5124 3414 218.4 182.0 116.0
949.0 512.8 3304 2341 148.2 99.7 797
Statistics 1 3 7 15 30 60
Wean 3.385 3144 2.932 2733 2.576 2.425
Standard Dev. 0.281 0.254 0.240 0.234 0.230 0212
Station Skew -0.10% -0.122 -0.064 -0.105 -0.249 -0.185
Regional Skew
Weighted Skew
Adopted Skew -0.109 -0122 -0.064 -0.108 -0.249 -0.185
#Years ar a7 a7 a7 ar ar
# ZerofMissing 1] 1] 1] a 1] 1]
_____________________________ Plot Duratian Plot Analytical Plot Graphical
| Cornpute | | Data Curve Curve Yiew Report & Print [ oK l [ Cancel

Figure 7-8. Tabular Results for a Volume-Frequency Analysis.

Plot

In addition to tabular results, a Plot tab is available for viewing

results, as shown in Figure 7-9. The results graph includes the
systematic annual maximum/minimum volumes, plotted using the

specified plotting position method, and the analytical frequency
curves. The analytical frequency curves are based on the computed
statistics or user-adjusted statistics if they are defined on the Statistics

tab.
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General| Options | Duration Tahle | Analytical | Graphical

Settings | Tabular Results | P10t | Statistics

Return Periad

1.0 1.1 2 ] 10 50 100 200 500
100000.0 L L L L ! L L L ! L

10000.04

FLOW in CFS

1000.04

100.0 T T T T T T T T LI
0.9999 0.999 0.99 04 04 0z 0.1 0.0z 0.m 0.002 0.0001

Frobahility
B 1-Day D=3 Observed Everts (Weibull plotting positions) 1-Day Curve B 7-Day O=ta Observed Events (iieibull plotting positions)
7-Day Cunve M {5-Day Data Observed Events (Weibull plotting positions) 15-Day Curve
W 60-Day Data Observed Events (Weibull plotting positions) 60-Day Curve M 120-Day Data Observed Events (Misibul plotting positions)
120-Day Curve
Flot Duration Plot Analytical Flot Graphical
Compute Data Curve Curve Wiew Report =] [ Ok ] [ Cancel I

Figure 7-9. Plot of Analytical Results for a Volume-Frequency Analysis.

Statistics

As discussed in EM 1110-2-1415, a necessary step in a volume-
frequency analysis is to make sure the analytical frequency curves are
consistent across all durations (USACE, 1993). In some situations,
frequency curves from different durations might cross one another.
The Statistics tab contains tools allowing the user to modify the
mean, standard deviation, and skew to make sure frequency curves do
not cross one another.

When the user selects the Statistics tab, the window will appear as
shown in Figure 7-10. The upper portion of the Statistics tab contains
a plot of the computed and user-adjusted statistics. The user has the
option of choosing the parameter to be plotted in the comparison
graph. Computed statistics are plotted as black data points and user-
adjusted statistics are plotted as blue data points. The first table,
Sample Statistics, contains the statistics computed from the
systematic data. In addition, the adopted skew value in this table can
be the station skew, weighted skew, or regional skew. The adopted
skew is set by the user on the Settings tab. The lower table is where
the user enters the adjusted statistics. Before entering adjusted
statistics, the user must check the box in Column 1. User-adjusted
statistics entered in this table are used when the program computes
the analytical frequency curve.
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General | Options | Duration Table | Analvtical | Graphical
Settings | Tabular Results | Plot| Statistics
-0.00
-0.057 . .
-0.10 . s . Log Transformation:  On
0154 . Distribution: LogPearsonlll
z
£ 020+ . . H-axis Parametar Y-ayis Parameter
-0.25 . Mean ¥ | |Skew i
E -+ ®
0.0 Update Plot
-0.35 T T T T T T T T T
25 25 27 28 23 3 a1 az 23
Mean
Sample Statistics 1 3 7 15 30 1)
hean 3.385 3144 2.932 2.733 2576 2.435
Standard Dev. 0.281 0.259 0.240 0.234 0.230 0.212
Station Skew 0.108 0122 0.064 -0.105 0.249 0.185
Adopted Skew 0.108 0122 0.064 -0.105 0.243 0.185
Use | Adjusted 1 2 7 18 el &0
Statistics
[¥] |[Mean 3.385 3144 2.932 2733 2876 2,435
[] |Standar..
[v] |Adopted .. -0.05 -01 -0.148 -0.2 -0.28 -03
Plot Duration Plot Analtical Plot Graphical
i Compute Data Curve Curve Yiew Report =4 [ Ok I [ Cancel ]

Figure 7-10. Statistics Tab in the Volume-Duration Frequency Editor.

Graphical Frequency Analysis

In addition to an analytical frequency analysis, which uses a statistical
distribution to fit the data, the user has the option to graphically fit the
data. A graphical fit to data can be very useful when the available
analytical distributions do not provide a good fit. One example of
when a graphical frequency analysis is more appropriate is when
plotting a frequency curve for flow data that is downstream of a flood
control reservoir. Analytical frequency distributions are often not
appropriate for fitting flow data that is significantly regulated by
upstream reservoirs. In general, a portion of the flow frequency data
for a highly regulated stream will be very flat in the zone in which
upstream regulation can control the flow. This type of data lends itself
to a graphical fit.

When the Graphical tab is selected on the Volume-Duration
Frequency editor, the window will appear as shown in Figure 7-11. As
indicated, two additional tabs will appear on the screen, Curve Input
and Plot.
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General | Options | Duration Tahle | Analytical| Graphical

Curve Input | Plot

User-Defined Graphical Curve Log Transformation:  On
wolume-Duration Freguency Curves for CHATTAHOOCHEE RIVER-CORMELIA, GA-FLOW, Average Daily FLOWY in CFS
Fercent Chance 1 7 a0 60 a0
Exceedance
0.2
0.4
1.0
2.0
5.0
10.0
20.0
50.0
80.0
90.0
95.0
99.0
Flaot Flat Flat
Duration Analytical Graphical
Caompute Data Curve Curve View Report é [ (0]34 ] [ Cancel ]

Figure 7-11. Graphical Curve Table for a Volume-Duration Frequency Analysis.

Curve Input

The user manually enters the frequency ordinates for all durations in
the table on the Curve Input tab. As previously mentioned, the
number of frequency ordinates and durations are set on the Options
tab. The idea is to enter values in the table that will create a best fit
line of the data, based on the user’s judgment. Data entered in the
graphical curve table will be plotted as a line in the graph on the Plot
tab after the Compute button is pressed.

Plot

The graphical analysis Plot tab is available for viewing results, as
shown in Figure 7-12. The results graph includes the historic annual
maximum/minimum flows, plotted using the specified plotting position
method, and the user-defined graphical curve, which was entered in
the table on the Curve Input tab.
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General | Options | Duration Tahle | Analtical Graphical

Curve Input| Plot
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Plot Analytical
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Plot Graphical
Curve

View Repart = ok [ cance

Figure 7-12. Plot Tab for a Graphical Analysis.

Viewing and Printing Results — Volume-Duration Frequency
Analysis

The user can view output for the frequency analysis directly from the
Volume-Duration Frequency editor (Tabular and Graphical output) or
by using the plot and view report buttons at the bottom of the editor.
The output consists of tabular results, an analytical frequency curve
plot, a graphical frequency curve plot, and a report documenting the
data and computations performed.

Tabular Output

Once the computations for the analytical frequency analysis are
completed, the user can view tabular output by opening the Tabular
Results tab under the Analytical analysis tab. The details of this
table were discussed above. The tabular results can be printed by
using the Print button at the bottom of the Volume-Duration
Frequency editor. When the print button is pressed, a window wiill
appear, giving the user options for how the table is to be printed.

7-22



HEC-SSP User's Manual Chapter 7 - Performing a Volume Duration Frequency Analysis

Graphical Output

Graphical output can be opened by selecting one of the plot buttons at
the bottom of the Volume-Duration Frequency editor or by selecting
the Plot tab under the Analytical or Graphical tabs. There are three
plot buttons at the bottom of the Volume-Duration Frequency editor,
Plot Duration Data, Plot Analytical Curve, and Plot Graphical Curve.
Pressing the Plot Duration Data button will open a new window
containing a graph showing the systematic data plotted using the user-
defined plotting position method. Pressing the Plot Analytical Curve
button will open a new window containing a graph with both the
systematic data and the computed analytical frequency curves, as
shown in Figure 7-13. Pressing the Plot Graphical Curve button will
open a new window containing a graph with both the systematic data
and the user-defined frequency curves.

& Volume-Duration Frequency Analytical Plot for RIO GRANDE AT ALBUQUERQUE UNREGULATED FLOW TEST 10 D@@

File Edit Wiew ‘Window

Yolume-Duration Freguency Analytical Plot for RIO GRAMDE AT ALBUGQUERGUE UNREGLLATED FLOWY TEST 10

== Return Period
g] 1.0 1.1 2 5 10 50 100 200 5001000
100000.0 I I L I ! L L L L L I

10000.04

FLOWY in CF8

10000+

100.0 T T T T T T T

0.9999 0.999 0.99 04 05 0z 0.1 002 0.01 0005 0.002 0.0001
Probahility

W 1-Day Data Observed Events (Weibul plotting positions) 1-Day Curve B 7-Day Data Observed Events (Weibull plotting positions)

7-Day Curve W 16-Day Data Observed Events (Wielbull platting pasitions) 16-Day Curve

W 60-Day Data Observed Events (Weibull plotting pasitions) 60-Day Curve M 120-Day Data Observed Events (ileibull plotting positions)
120-Day Curve

Figure 7-13. Plot of Systematic Data and Analytical Frequency Curves.

All plots opened by selecting one of the plot buttons at the bottom of
the Volume-Duration Frequency editor contain menu options for
printing, editing, and saving the plots.

Plots can be sent to the printer by selecting the Print option located
on the File menu. Additional printing options available from the File
menu are Page Setup, Print Preview, and Print Multiple (used for
printing multiple graphs on the same page). The plot can also be sent
to the Windows Clipboard by selecting Copy to Clipboard from the
File menu. Additionally, the plot can be saved to a file by selecting the
Save As option from the File menu. When the Save As option is
selected, a window will appear allowing the user to select a directory,
enter a filename, and select the format for saving the file. Currently
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four file formats are available for saving the plot to disk: windows
metafile, postscript, JPEG, and portable network graphic. The data
contained within the plot can also be tabulated by selecting Tabulate
from the File menu. When this option is selected, a separate window
will appear with the data tabulated. Additional options are available
from the File menu for saving the plot properties as a template (Save
Template) and applying previously saved templates to the current
plot (Apply Template).

The Edit menu contains several options for customizing the plot
properties. These options include Plot Properties, Configure Plot
Layout, Default Line Styles, and Default Plot Properties. Also, the user
can right-click on a line or data point in the plot area or in the legend
and a shortcut menu will open with customization options. The
graphic customizing capabilities within HEC-SSP are very powerful, but
are also somewhat complex to use. The code used in developing the
plots in HEC-SSP is the same code that is used for developing plots in
HEC-DSSVue and several other HEC software programs. Please refer
to the HEC-DSSVue User’s Manual for details on customizing plots.

Viewing the Report File

Computational results for a volume-duration frequency analysis are
written to a report file. The report file lists all of the input data and
user settings, plotting positions of the data points, intermediate
results, each of the various statistical tests performed (i.e. high and
low outliers, historical data, etc...), and the final results. This file is
often useful for understanding how the software arrived at the final
frequency curves. Press the View Report button at the bottom of the
Volume-Duration Frequency editor to open the report, as shown in
Figure 7-14.
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. Wailua_River.rpt
File Edit Search Format

File: | cAHEC-SSP Build 2008-02-1 Aprojectsiwolume-duration_testingWolumeFrequencyfnalysisResultsiSouth_Fork_wWailua_RivenSouth_Fork_Wailua_|

__________________________ A
Volume-Duration aAnalysis
158 Jun 2003 0zZ:47 PHM

-=-- Input Data ---

Analysis Name: South Fork Wailua Riwver
Description:

Data Set Name: 3F WAILUAZ RIVER-LIHUE, EAUAI, HI-FLOW

D35 File Nawe: C:WHEC-335P Build Z008-02-13%\projecta\wvolume-duration testingiwolume-duration_ testing.dss

D55 Pathhame: /3F WAILUA RIVER/LIHUE, KAUAI, HI/FLOW//1DAY/U3G3/
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Rezult File Name: C:%HEC-33F Build Z00&-02-13%vprojectsiwvolume-duration testing’¥olumeFrecquencyinalysisResulcs’ jouth
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Analysis ¥ear: Calendar Year

Fecord 3tart Date: 01 Jan 1912
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Duration: 1 day
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Duration: 30 days
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Use Log Transform

Upper Confidence Lewel: 0.05
Lower Confidence Lewel: 0.95

Use Default Fregquencies

Skew Option: Use 3tation Skew
Regional Skew: ---

Regional Skew M3E: --—-
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--— End of Input Data ---

T

tatistical Analysis of l-day Maxinum walues

Based on 97 ewents, 10 percent outlier test walue E(N) = 3.006

0 low outlier(s) identified below test walue of 345.13

<< Himh Mitlipr Teat >

11,11 11

Figure 7-14. Volume-Duration Frequency Report.
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Plots, tables and reports can also be created by selecting menu options
from the Results menu. At least one volume-duration frequency
analysis must be selected in the tree before selecting one of the menu
options on the Results menu. Results from multiple analyses are
combined in one graph if they are selected in the study tree when the
Graph menu option is selected. The Results=>Summary Report

menu option will create a summary table of statistics and frequency

curve ordinates for the selected analyses as shown in Figure 7-15.

H VolumeFrequencySummary.rpt

Eilr Edit Search  Format
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Figure 7-15. Summary Table for a Volume-Duration Frequency Analysis.
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APPENDIX B

Example Data Sets

The input and output for eleven example data sets are provided to
illustrate the use of selected options and to assist in verifying the
correct execution of the program.

The first six example data sets are the same examples that were found
in the HEC-FFA program documentation. The first six examples were
duplicated with a Bulletin 17B and General Frequency analysis. This
manual only shows these examples using the Bulletin 17B analysis;
however, the example data sets show that results are the same
whether a Bulletin 17B or General Frequency analysis was performed.
As shown in the example data sets, the HEC-SSP software produces
the same results as HEC-FFA for these six data sets. All of these test
examples are provided with the software as a single HEC-SSP study
labeled "SSP Examples"”. You can install this study on your computer
by selecting the Help—> Install Example Data menu option. After
opening this study for the first time on your computer, you must
compute each example before viewing tabular and graphical results.

A brief description of each test example is provided. In most cases the
weighted skew option was selected, and a regional skew value was
entered from the generalized skew map of the United States provided
within Bulletin 17B (Plate 1).
The example problems shown in this section are entitled:

1. Fitting the Log-Pearson Type Il Distribution.

2. Analysis with High Outliers.

3. Testing and Adjusting for a Low Outlier.

4. Zero Flood Years.

5. Confidence Limits and Low Threshold Discharge.

6. Use of Historic Data and Median Plotting Positions.

7. Analyzing Stage Data.

8. Using User-Adjusted Statistics.

9. General Frequency - Graphical Analysis.
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10. Volume-Duration Frequency Analysis, Maximum Flows.

11. Volume-Duration Frequency Analysis, Minimum Flows.

When the "SSP Examples" study file is open, the screen will appear as
shown in Figure B-1.
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Figure B-1.

SSP Examples Study.

As shown in Figure B-1, there are six Bulletin 17B analyses, nie
General Frequency analyses, and two Volume-Frequency analyses in
this study. The following sections document each of the example data

sets.
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Example 1: Fitting the Log-Pearson Type Il Distribution

The input data for the HEC-SSP Example 1 is the same as that for
Example 1 in Appendix 12, Guidelines for Determining Flood Flow
Frequency, Water Resources Council Bulletin 17B. Example 1

illustrates the routine computation of a frequency curve by the Bulletin

17B methodology.

The data for this example is from Fishkill Creek in Beacon, New York.
The period of record used for this example is from 1945 to 1968. To

view the data from HEC-SSP, right-click on the data record labeled
“FISHKILL CREEK — BEACON- FLOW” in the study tree and then
select Tabulate. The data will appear as shown in Figure B-2.

r

— — .-‘
£ JFISHKILL CREEK/BEACON/FLOW/O1.... [ |[B][X]
File Edit Wiew

Qrdinate

Date [ Time

BEACOM
FLOW

Lnits

s

Type

IMET-WAL

1

05 mar 45

2,280.0

27 Dec 45

1,470.0

14 War 47

2,220.0

18 War 43

2,4970.0

01 Jan 49

3,020.0

09 mar a0

1,210.0

01 Apral

2,490.0

12 Maraz2

3,170.0

25 .Jan a3

3,220.0

13 Sep a4

1,760.0

20 AU0 55

8,800.0

16 Oct 55

8,280.0

10 Aprar¥

1,310.0

21 Dec &7

2,500.0

11 Feh 849

1,960.0

06 Apr 60

2,140.0

26 Feh B1

4,340.0

13 Mar B2

3,060.0

28 Mar B3

1,780.0

26 Jan 64

1,380.0

09 Feh 65

§20.0

14 Feh BA

1,040.0

30 War 67

1,580.0

19 War 63

3,620.0

Figure B-2. Tabulation of the Peak Flow Data for Fishkill Creek.
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To plot the data for this example, right-click on the data record again
and then select Plot. A plot of the data will appear as shown in Figure
B-3.
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Figure B-3. Plot of the Fishkill Creek Data.

A Bulletin 17B and a General Frequency analysis have been developed
for this example. To open the Bulletin 17B analysis editor for test
example 1, either double-click on the analysis labeled FFA Test 1
from the Study Explorer, or from the Analysis menu select open, then
select FFA Test 1 from the list of available analyses. When FFA Test 1
is selected, the Bulletin 17B analysis editor will appear as shown in
Figure B-4.
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EABulletin 17B Editor -FFA Test 1

Marme: FFATest1|

Dascription: WIRC Appendix 12, Example 1 - Fitting the Log-Pearson Type 1l Distribution J
Flow Data Sett | FISHKILL CREEK-BEACON-FLOWY b’
D33 File Name: |ciDocuments and SettingsigOhecmifiby Documents\SSP Projects\SSP_ExamplesiS5P_EXAMPLES dss J
Report File: CiDocuments and Settingsiglhecmifiby Documents\SSP Projects\SSF_ExamplesiBulletind ThResults\FFA_Test_1WFFA_Test 1.t ()

General | Options | Tabular Results

Generalized Skew Flotting Position Confidence Limits
0 Use Station Skew & Weibull (4 and B = 0) (&) Defaults (0.0, 0.95)
i = User Entered Values
' Ui T B O Median (4 and B = 0.3) o]
= Upper Limit:
O Use Regional Skew () Hazen (4 and B = 0.5) pp
Regional Skew: g ) Gther (Specify A, B) Lower Lirmit:
Req. Skew MSE: 0. 302 quﬂing position computed
WS TNl Tirme Window Modification
(m-A)i(n+1-A-B)
(Exqpraiio] Piakalliy Cure Where: DSS Range is  3/61945 - 319/1968
m=rank, 1=largest it
(3 Compute Expected Prab. Curve M=Mumber of Years [] start date J
A B=Constants
) Do Not Compute Expected Prob. Curve [ end date J
Compute ] ’ FPlot Curve ] ’ Wiew Report ] [ Frint ] ’ Ok ] ’ Cancel ]

Figure B-4. Bulletin 17B Analysis Editor with Test Example 1 Data Set.

Shown in Figure B-4 are the general settings that were used to
perform this frequency analysis. As shown, the Skew option was set
to use the Weighted Skew. To use the weighted skew option, the
user must enter a value for the Regional Skew and the Regional Skew
Mean Square Error (MSE). This selection requires the user to either
look up a value from the generalized skew map of the United States,
which is provided with Bulletin 17B, or develop a value from a regional
analysis of nearby gages. In this example a value of 0.6 was taken
from the generalized skew map of the U.S. from Bulletin 17B. Bulletin
17B suggests using a Regional Skew MSE of 0.302 whenever regional
skew values are taken from the map.

Also for this example, the Expected Probability Curve option was
selected to be computed in addition to the Log Pearson 11l computed
curve. The Weibull plotting position method was selected, as well as
the default Confidence Limits of 0.05 (5 percent chance exceedance)
and 0.95 (95% chance exceedance). Shown in Figure B-5 is the
Bulletin 17B editor with the Options Tab selected.
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B Bulletin 17B Editor -FFA Test 1

Mame: |FFa Test 1] |
Description: |WRC Appendix 12, Example 1 - Fitting the Log-Pearson Type |1l Distribution C]|
Flow Data Set; |FISHKILL CREEK-BEACOMN-FLOWY b’ |
D335 File Mame: |C:IDOcumentS and SettingsigOhecmifiby Documents\SSP Projects\SSP_ExamplesiSSP_EXAMPLES dss C]|
Report File: |C:IDOcuments and Settings\g0hecmijfby DocumentsiSSP Projects\SSP_ExamplesiBulletinl YhResults\FFA_Test 1WFFA_Test_1.rpt E]|
General| Optiohs |Tabu|arResuIts
Lowy Outlier Threshold Histaric Period Data User Specified Freguency Ordinates
[ use Low Outlier Threshald [] Use Histaric Data [] Use values from Table helow
Wal . . .
B3 | | Histatic Petiod Frequency in Percent

Start Year: | | 0z

0.5

End Year: | | 10

2.0

High Threshold: | | 5.0

10.0

Historic Events 400

a0.0

Water Year Peak a0.0

~ 50.0

95.0

95.0

'
Compute ] ’ Flot Cure ] ’ Wiewy Report ] [ Frint ] ’ QK ] ’ Cancel ]

Figure B-5. Bulletin 17B Editor with Options Tab Selected for Test Example 1.

As shown in Figure B-5, none of the available options for modifying the
frequency analysis were selected for this example. These options
include changing the Low Outlier Threshold and using Historic
Data. Additionally, the option to override the default Frequency
Ordinates was not selected.

Once all of the General and Optional settings are set or selected, the
user can press the Compute button to perform the analysis. Once the
computations have been completed, a message window will open
stating Compute Complete. Close this window and then select the
Tabular Results tab. The analysis window should look like Figure B-
6.
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EABulletin 17B Editor -FFA Test 1

Marne: |FFATest 1 |
Desctiption: |WRC Appendix 12, Example 1 - Fitting the Log-Pearson Type |1l Distribution E]|
Flow Data Set: |FISHKILL CREEK-BEAC OM-FLOW b |
DS8 File Narne: |C:1Documents and Settings\g0hecrfibty Documents\SSP ProjectsiSSP_ExamplesiSSP_EXAMPLES dss E]|
Report File: |C:1Documents and SettingsigOhecmjfihy DocumentsiSSP Projects\SSP_ExamplesiBulletinl ThResults\FFA_Test_1WFFA_Test_1.rpt C]|
General | Options | Tabular Results
Freguency Curve for: FISHKILL CREEK-BEACOMN-FLOWY
Fercent Chance Computed Cunie Expected Proh. Confidence Limits
Exceedance Flow in cfs Flowe in cfs Flowy in cfs
0.05 0.95
0.2 18,828 27,494 38,021 12,103
0.4 14,214 18,603 26,365 9,605
1.0 11,388 13,910 18,773 7,985
2.0 9,031 10,419 14 656 5,589
5.0 6,506 7,058 9,635 4,893
10.0 4,959 5,206 6,847 3,946
20.0 3,657 3,743 471 2,996
50.0 2,194 2,194 2 660 1,796
20.0 1,438 1,418 1,760 1,106
90.0 1,192 1,163 1,485 880
95.0 1,038 1,000 1,313 ™
95.0 830 778 1,083 5549
Systern Statistics Murmber of Events
Log Transform: Flow, Event Mumhber
Statistic Value E?Sth“gc E_Vems g
igh Outliers
Mean 3.368 -
Standard Dev 0.246 ';W %“t:frs. g
Station Skew 0.730 Ser? r t,'SE'”gt 5
Regional Skew 0.600 Hg.fster.napw - an s
Wieighted Skew 0EEE| (ooncrenn
Adopted Skew 0668
| Compute | ’ Plat Curve ] ’ View Repart ] ’ Print ] ’ oK ] ’ Cancel ] Apply

Figure B-6. Bulletin 17B Analysis Window with Results Tab Shown for Test
Example 1.

As shown in Figure B-6, the Frequency Curve table contains the
following results:

Percent Chance Exceedance

Computed Curve (Log-Pearson Il results)

Expected Probability Curve

Confidence Limits (5% and 95% chance exceedance curves)
On the bottom, left side of the results tab is a table of System
Statistics for the observed station data (mean, standard deviation,
station skew) and regional adjustment (regional skew, weighted skew,
and adopted skew). Also on the bottom, right side of the results tab is

a Number of Events table showing the number of historic events used
in the analysis, number of high outliers found, number of low outliers,
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number of zero or missing data years, number of systematic events in
the gage record, and the historic record length (if historic data was
entered).

In addition to the tabular results, a graphical plot of the computed
frequency curves can be obtained by pressing the Plot Curve button
at the bottom of the analysis window. A plot of the results for this test
example is shown in Figure B-7.

¥ Bulletin 17B Plot for FFA Test 1

Eile Edit “iew Window

Bulletin 17B Plot for FFA Test 1
Return Period

@ 1.0 1.1 2 5 10 a0 200 1000
1000000 1 1 1 1 1 1 I T I
10000.0+

&
=
o
[
1000.0+
100.0 T T T T T T T T T1
0.99499 n.99 n.g 0.5 0.2 o1 0.02 0.005 0.0001
Frobahility

Computed Curve — eaooo Eepectad Probability Curve

= = Percent Confidence Limit e = 05 Parcent Confidence Limit
o Observed BEvents Qifeibull plotting positions])

Figure B-7. Plotted Frequency Curves for Test Example 1.

The tabular and graphical results can be sent to the printer or the
windows clipboard for transfer into another piece of software. To print
the tabular results, select Print from the bottom of the analysis
window. To send the tabular results to the windows clipboard,
highlight the data you want to send to the clipboard and then press
the Control-C key sequence. To print the graphical results, first bring
up the graphical plot and then select Print from the File menu. To
send the graphic to the windows clipboard, select Copy to Clipboard
from the File menu.
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In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-8
is the report file for test example 1.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
the final frequency curve results. Different types and amounts of
information will show up in the report file depending on the data and
the options that have been selected for the analysis. The user should
review the report file to understand how HEC-SSP performed the
Bulletin 17B frequency curve calculations.
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FFA_Test_1.rpt

File Edit Search Format

File: _C:ancuments and Settingsiglhecmifiby DocumentsiSSP Projects\SSP_ExamplesiBulletin FhResults\FFA_Test 1'FFA Test 1.mpt

Bulletin 17B Frecquency Analwysis
24 Jun 2008 07:51 AM

=== Input Data ---

Analysis Name: FFa Test 1

Description: WRC appendix 12, Example 1 - Fitting the Log-Fearson Type III Distribution

Fishkill Creek at Beacon, NY

Data Set Name: FISHKILL CREEE-EEACON-FLOW

D33 File Name: C:\Documents and Zettings'glhecn)fiMy Documentsh353F Projects)\35P Exanples’33P_EXAMPLES.dss
D33 Pathname: /FISHKILL CREEE/EEACON/FLOW/0ljanl200/IR-CENTURY//

Report File Name: C:%Documents and Jettingsglhecmif\My Documents%33F Projects)\ 35F Examples\Bulletinl7bRe
XML File Name: C:\Documents and Settingshglhecn]fiMy DocumentshS3F Projects)35F Examples\Bulletinl7hResul

Start Date:
End Date:

Skew Option: Use Weighted Skew
Fegional Skew: 0.6

Fegional Skew M3E: 0,302
Plotting Position Type: Weibull

Upper Confidetice Lewel: 0.05
Lower Confidence Lewel: 0.95

Dizplay ordinate walues using 0 digits in fraction part of walue

-—— End of Input Data ---

Bazed on 24 events, 10 percent outlier test walue K(N) = Z.467

0 high outlier(s) identified abowe test walue of 9,424,596

Baszed on 24 events, 10 percent outlier test walue K(N) = 2.467

0 low outlier(s) identified below test wvalue of 575,68

--— Final Results --- bl
£ | >

I(ERE ' 11

Figure B-8. Test Example 1 Report File.
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Example 2: Analysis with High Outliers

The input data for the Example 2 is the same as that for Example 2 in
Appendix 12, Guidelines for Determining Flood Flow Frequency, Water
Resources Council Bulletin 17B. Example 2 illustrates the application
to data with a high outlier.

The data for this example is from Floyd River in James, lowa. The
period of record used is from 1935 to 1973. To view the data from
HEC-SSP, right-click on the data record labeled "FLOYD RIVER-
JAMES TA-FLOW" in the study explorer and then select Tabulate.
The data will appear as shown in Figure B-9.

£ JFLOYD RIVER/JAMES 1AZFLOW/01JA... [ ][] 3X]
File Edit  ‘iew

JAMES A
Ordinate Date § Time F Ly

13 May 44 12:00 7440
12 Mar4s 12:00 5,320
01 Mar 46 12:00 1,400
28 Jun 47 12:00 3,240
17 Mar48 12:00 2,710
05 Mar49 12:00 4,520
19 Jun 50 12:00 4,840
28 Mars1 12:00 8,320
31 Mars2 12:00 13,900
08 Jun 53 12:00 71,500
22Jun 54 12:00 6,250
10Jul 55 12:00 2,260
13 Jul 56 12:00 318
05 Jul 57 12:00 1,330
01 Jul 58 12:00 970
01 Jun 59 12:00 1,920
29 Mar @0 12:00 15,100
02 Mar@1 12:00 2,870
29 MarG2 12:00 20,600
02 Jun B3 12:00 3,810
09 Sep B4 12:00 V26
02 AprEs 12:00 7,800
10 Feh 66 12:00 770
19 Jun 67 12:00 2,000
21 Jul B8 1Z:00 829
05 Apr B9 12:00 17,300
04 Mar 70 12:00 4,740
01 Jan 71 12:00 13,400
01 Jan 72 12:00 2,940
01 Jan 73 12:00 5,660

Figure B-9. Tabulation of the Peak Flow Data for the Floyd River.
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To plot the data for this example, right-click on the data record and
then select Plot. A plot of the data will appear as shown in Figure B-

10.

B FLOYD RIVER-JAMES IA-FLOW M=
File Edit ‘iew

80,000

70,000+

60,000+

50,000+

40,000+

Flomy {cfs)

30,000+
20,000+ e

10,0004 o
o
o © o oo © o o g

- % op oo o o °° °© ppo ° o o
T T T T T T T
1940 1945 1950 1955 1960 19645 1970
1935 1938 1941 1944 1947 1950 1953 1956 1959 1962 1965 1968 14971

] JAWES 1A FLOWY

Figure B-10. Plot of Floyd River Data

A Bulletin 17B and General Frequency analysis have been developed
for this example. To open the Bulletin 17B analysis editor for test
example 2, either double-click on the analysis labeled FFA Test 2
from the study pane, or from the Analysis menu select open and then
select FFA Test 2 from the list of available analyses. When FFA Test 2
is selected, the Bulletin 17B analysis editor will appear as shown in
Figure B-11.
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EABulletin 17B Editor -FFA Test 2

Marme: FFATest 2|

Description: WRC Appendix 12, Example 2 - Adjusting for a high outlier =
Flow Data Set: FLOYD RIVER-JAMES 1A-FLOW v’
DSS File Name: |ciDocuments and SettingsigOhecmjfity Documents\SSP Projects\SSP_ExamplesiSSP_EXAMPLES dss J
Report File: CiDocuments and SettingsigOhecmjfidy Documents\SSP Projects\SSP_ExamplesiBulletin1 FhResults\FFA_Test 2WFFA_Test_ 2t ()

General | Options || Tabular Results

Generalized Skew Flotting Position Confidence Limits
) Use Station Skew @ Weibull (4 and B = 0) (&) Defaults (0.0, 0.95)
i = Lser Entered Yalues
© Use Weighted Skew O Median (4 and B=0.3) C
= Upper Limit:
() Use Regional Skew O Hazen (A and B=0.5) BE
Fewiaa Gl o3 () Other (Specify A, B) Lawer Limit:
Ren. Skew MSE: 0.302 quﬂing position computed
LIS TR Time Window Modification
(m-A)i(n+1-A-B)
i Where:
Expected Probablity Curve f
A 7 i, =T D55 Range is  6/28/1935- 111973
(3 Compute Expected Prab. Curve MN=Number of Years [ start date J
A B=Constants
() Do Not Compute Expected Prob. Curve [ end date J
Compute ] ’ Plot Curve ] ’ Wiew Report ] ’ Print ] ’ 0124 ] ’ Cancel ]

Figure B-11. Bulletin 17B Analysis Editor with Test Example 2 Data Set.

Shown in Figure B-11 are the general settings that were used to
perform this frequency analysis. As shown, the Skew option was set
to use the Weighted Skew. To use the weighted skew option, the
user must enter a value for the Regional Skew and the Regional Skew
Mean Square Error (MSE). This selection requires the user to either
look up a value from the generalized skew map of the United States,
which is provided with Bulletin 17B, or develop a value from a regional
analysis of nearby gages. In this example a value of -0.3 was taken
from the generalized skew map of the U.S. from Bulletin 17B. Bulletin
17B suggests using a Regional Skew MSE of 0.302 whenever regional
skew values are taken from the map.

Also for this example, the Expected Probability Curve option was
selected to be computed in addition to the Log Pearson 11l computed
curve. The Weibull plotting position method was selected, as well as
the default Confidence Limits of 0.05 (5 percent chance exceedance)
and 0.95 (95% chance exceedance). Shown in Figure B-12 is the
Bulletin 17B editor with the Options Tab selected.
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B Bulletin 17B Editor -FFA Test 2

Mame: FFATest 2|
Description: WRC Appendix 12, Example 2 - Adjusting for a high outlier LJ
Flow Data Set: FLOYD RIVER-JAMES 1A-FLOW v
D55 File Mame: | CADacuments and SettingsigOhecmjfiMy DocumentsiSSP ProjectsiSSP_Examples\SSP_EXAMPLES dss LJ
Report File: CADocuments and SettingsigOhecmjfikty Documents\SSP Projects\ESP_ExamplesiBulletin1 7hResultsiFFA_Test 2IFFA_Test Zmt ()
General | Options | Tabular Results
Lowy Qutlier Threshald Histaric Period Data User Specified Freguency Ordinates
[ Use Low Outlier Threshald Use Historic Data [] Use values from Table below
Wal . . .
ElIE Histaric Petiod Frequency in Percent
. 0.2
Start¥ear:
1892 05
End Year: 1.0
2.0
High Threshald: 70000 5.0
10.0
Histaric Events 400
50.0
Water Year Peak g0.0
ke §0.0
95.0
99.0
w
Compute ] ’ Plot Curve ] ’ Wiew Report ] ’ Frint ] ’ QK ] ’ Cancel ]

Figure B-12. Bulletin 17B Editor with Options Tab Selected for Test Example
2.

As shown in Figure B-12, the Historic Period Data option has been
selected to reflect the fact that the 1953 flood peak of 71,500 cfs is
known to be the largest flood since 1892. When the analysis was
originally performed on this data set, the 1953 event was found to be
a high outlier. (The reader may replicate this result by un-checking
the "Use Historic Data" box, hitting the Compute button, and reviewing
the Tabular Results tab.) High outliers should not be eliminated from
an analysis, as they are valuable pieces of the flow record. However,
when a high outlier is found in a data set, it suggests that the event
might actually be the largest in a much longer period of record. The
analyst should always try to locate and incorporate historic information
to define a longer record and improve the quality of the frequency
analysis. Since it was known that the 1953 event was the largest
value since 1892, the year 1892 is entered as the Start Year for the
historic period. Additionally, a High Threshold Value of 70,000 cfs
was entered. By entering the High Threshold Value of 70,000 cfs, the
1953 flood of 71,500 cfs was removed from the systematic record and
treated as a historic data value during the historic data adjustment
calculations performed by HEC-SSP and outlined in Bulletin 17B,
Appendix 6. Since no End Year was entered for the historic period, the
last year of the systematic data set will be used as the End Year.
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Other features on this tab include the Low Outlier Threshold and the
option to override the default Frequency Ordinates, neither of which
are selected in this example.

Once all of the General and Optional settings are set or selected, the
user can press the Compute button to perform the analysis. Once the
computations have been completed, a message window will open
stating Compute Complete. Close this window and then select the
Tabular Results tab. The analysis window should look like Figure B-
13.

EABulletin 17B Editor -FFA Test 2

Marne: |FFaTest | |
Desctiption: | wRC Appendix 12, Example 2 - Adjusting for a high outlier ]
Flow Data Set: |FLOYD RIMNMER-JAMES |A-FLOWY v|
D88 File Narne: |C:1Documents and SettingsigOhecmfiMy Documents\SSP Projects\SSP_ExamplesiSSP_EXAMPLES. dss C]|
ReportFile: |C:1Documents and SettingsigOhecmjfiby Documents\SSP Projects\SSP_ExamplesiBulletind FhResults\FFA_Test 2\FFA_Test_2.rpt E]|
General | Options | Tabular Results
Freguency Curve far: FLOYD RIVER-JAMES |A-FLOWY
Fercent Chance Computed Cunie Expected Proh. Confidence Limits
Exceedance Floww in cfs Floww in cfs Floww in cfs
0.05 0.95
0.2 58,690 27,684 146,181 40,257
0.5 49 600 59,583 93,492 0413
1.0 37,831 43,7596 71,334 24142
2.0 28,425 31,614 A0,327 18,760
4.0 18,470 19,7248 30,068 12,842
10.0 12,638 13,167 19,214 9,149
20.0 8,018 8,184 11,354 6,026
50.0 3,404 3,404 4,458 2,596
20.0 1,471 1,442 1,958 1,038
90.0 955 920 1,318 630
95.0 671 632 961 416
959.0 344 308 542 1580
Systern Statistics Mumhber of Events
Log Transform: Flow, Event Mumber
Ctatistic Value Historic Events 0
Mean 3637 E'ghgﬂ}!'ers 10
Standard Dev D438 —WETEE. 5
Station Skew 0.165 Ser? r t_'SE'”gt 2
Regional Skew -0.300 Hystemaplc - \r:n s 03
VWeighted Skew Do7s| (stanc Fern
Adopted Skew 0.0745
Cormpute ] ’ Plot Curve ] ’ Wiew Report ] ’ Print ] ’ 0K ] ’ Cancel ] Apply

Figure B-13. Bulletin 17B Editor with Results Tab Selected for Test Example 2.

As shown in Figure B-13, the Frequency Curve table contains the
following results:

Percent Chance Exceedance
Computed Curve (Log-Pearson Il results)

Expected Probability Curve
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Confidence Limits (5% and 95% chance exceedance curves)

On the bottom left-hand side of the results tab is the System Statistics
table for the observed station data (mean, standard deviation, station
skew) and regional adjustment (regional skew, weighted skew, and
adopted skew). Also on the bottom right-hand side of the results tab
is the Number of Events table showing the number of historic events
used in the analysis, number of high outliers found, number of low
outliers, number of zero or missing data years, number of systematic
events in the gage record, and the historic record length (if historic
data was entered).

In addition to the tabular results, a graphical plot of the computed
frequency curves can be obtained by pressing the Plot Curve button
at the bottom of the analysis window. A plot of the results for this test
example is shown in Figure B-14.

B2 Bulletin 17B Plot for FFA Test 2

Eile Edit “iew Window

Flomy {cfs)

Bulletin 17B Plot for FFA Test 2
Return Period

1.0 1.1 2 5 10 a0 200 1000
1':”:”:”:”:”:”:' 1 1 1 1 1 1 1 1 1 1 1
-~
1000000 =
L
Lot ',.-"‘-
N
100000+
100004
100.0 T T T T T T T T T 1
0.9999 0.99 0.9 045 0z o1 0.02 0.005 0.0001
Frobahility

= = Percent Confidence Limit

Computad Curve Eepectad Probability Curve
e = 05 Parcent Confidence Limit

High Outlier

Observed BEvents Qifeibull plotting positions]) O

Figure B-14. Plotted Frequency Curves for Test Example 2.

The tabular and graphical results can be sent to the printer or the
windows clipboard for transfer into another piece of software. To print
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the tabular results, select Print from the bottom of the analysis
window. To send the tabular results to the windows clipboard,
highlight the data you want to send to the clipboard and then press
the Control-C key sequence. To print the graphical results, first bring
up the graphical plot and then select Print from the File menu. To
send the graphic to the windows clipboard, select Copy to Clipboard
from the File menu.

In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-15
is the report file for Test Example 2.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
the final frequency curve results. Different types and amounts of
information will show up in the report file depending on the data and
the options that have been selected for the analysis. The user should
review the report file to understand how HEC-SSP performed the
frequency curve calculations.
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FFA_Test_2.rpt

File Edit Search Format

File: _C:ancuments and Settingsiglhecmifiby DocumentsiSSP Projects\SSP_ExamplesiBulletin FhResults\FFA_Test FFA Test 2.t

Bulletin 17B Frecquency Analwysis
24 Jun 2008 05:05 AM

=== Input Data ---

Analysis Name: FFa Test 2
Description: WRC appendix 12, Example 2 - &djusting for a high outlier
Floyd Biwer at James, I4

Data et Nawme: FLOYD RIVER-JAMES Iia-FLOW
D33 File Name: C:\Documents and Zettings'glhecn)fiMy Documentsh33F Projects)\35P Exanples’33P_EXAMPLES.dss
D33 Pathmame: /FLOYD RIVER/JAMES IA/FLOW/01janl®00/IR-CENTURY//

Report File Name: C:%Documents and Jettingsglhecmif\My Documents%33F Projects)\ 35F Examples\Bulletinl7bRe
XML File Name: C:\Documents and Settingshglhecn]fiMy DocumentshS3F Projects)35F Examples\Bulletinl7hResul

Start Date:
End Date:

Skew Option: Use Weighted Skew
Fegional Skew: -0.3
Fegional Skew M3E: 0,302

Plotting Position Type: Weibull

Upper Confidetice Lewel: 0.05
Lower Confidence Lewel: 0.95
Uszse High Outlier Threshold
High futlier Threshold: 70000.0

Use Historic Data
Historic Period 3tart Year: 18892
Historic Period End Year: ---

Display ordinate walues using 0 digits in fraction part of walue

-——— End of Input Data ——-

-== Preliminary Results ---

<< Plotting Positions >
FLOYD RIVER-JAMES IA-FLOW
Ordered Events
Water FLOW Weibull |
Rank Tear CF3 Plot Pos |

1953 71,500%

196z 20,600

1969 17,300 7.50
|
|
|

1952 13,500 1z.50

1
&
&
4 1960 15,100 10.00
5
5 1971 13,400 15.00

[:1.44 ' 11

Figure B-15. Test Example 2 Report File.
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Example 3: Testing and Adjusting for a Low Outlier

The input data for Test 3 are the same as that for Example 3 in
Appendix 12 of the WRC Guidelines. Test 3 illustrates the application
to data with a low outlier. Note that the program automatically
screens for low outliers and, if low outliers are found, outputs the
preliminary results in the report file in order to allow for comparison
with the final results.

The data for this example is from Back Creek in Jones Springs, West
Virginia. The period of record used for this example is from 1929 to
1973. To view the data, right-click on the data record labeled "BACK
CREEK-JONES SPRINGS, WV-FLOW" in the study pane and then
select Tabulate. The data will appear as shown in Figure B-16.

r — -
< J/BACK CREEK/JONES SPRINGS, wv/F... [= |[B][X]

File Edit Wiew

JOMES SPRIM...

Ordinate

Date F Time

FLOW

Lnits

CFS

Type

IMST-AAL

1

17 Apr 29

2,740

232 0ct 29

15,500

02 May 31

4,060

04 Feh 249

6,200

20 Apr 40

3120

06 Apr 41

4160

22 May 42

6,70

15 Ccta2

22,400

24 hlar 44

3,280

18 Sep 44

2,050

03 Jun 46

4,020

18 Mar 47

1,600

14 Apr 438

4,460

31 Dec 48

4,220

02 Feh 50

3,010

05 Dec 50

3,140

28 Apra2

4,100

22 Moy a2

9,820

02 Mar 54

6,200

189 Al &4

10,700

14 Mar 56

3,880

10 Feh &7

3,420

27 Mar aa

3,240

03 Jun 59

6,800

09 May G0

3,740

19 Feh 61

4,700

22 Mar B2

4,380

20 Mar B3

5,190

Figure B-16. Tabulation of the Peak Flow Data for Back Creek.
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To plot the data for this example, right-click on the data record and
select Plot. A plot of the data will appear as shown in Figure B-17.

B BACK CREEK-JONES SPRINGS, WV-FLOW M=
File Edit ‘iew
o
20,0004
o
[#]
15,0004
)
= o
E 10,0004 o
L ! (]
o o
o © o o " o
o o ¥ q
5,000+
o o o o =P o DDD o o o
Co
o o
o
o
0 | | | | | | | |
1930 1935 1840 19445 1950 1855 14960 1965 1470
19291932 193519381941 19441947 19501953 195619591962 19651968 1971
o JOMES SPRIMGES, Wns FLOWY

Figure B-17. Plot of Back Creek Data.

A Bulletin 17B and General Frequency analysis have been developed
for this example. To open the Bulletin 17B analysis editor for test
example 3, either double-click on the analysis labeled FFA Test 3
from the study explorer, or from the Analysis menu select open and
then select FFA Test 3 from the list of available analyses. When FFA
Test 3 is selected, the Bulletin 17B analysis editor will appear as shown
in Figure B-18.
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EABulletin 17B Editor -FFA Test 3

Matne: FFATest

Description: WRC Appendix 12, Example 3 - Testing and adjusting for a low outlier (]
Flow Data Set: BACK CREEK-JOMES SPRIMGS, WWv-FLOW .’
D88 File Narme: | caDocuments and SettingsigOhecmjfiMy Documents\SSP Projects\SSP_Examplesi3SP_EXAMPLES. dss [J
Report File: CDocuments and SettingsigOhecmjfiMy Documents\SSP Projects\SSP_ExamplesiBulletin! 7bResultsiFFA_Test_31FFA_Test_3.rpt [

General | Options | Tabular Results

Generalized Skew Flaotting Paosition Confidence Lirnits
() Use Station Skew &) Weibull (s and B=0) () Defaults (0.05, 0.95)
o Vs W sy ) Median (& and B=0.3) (O User Entered Values
() Use Regional Skew O Hazen (and B=0.5) Upper Limit
Regional Skew: s () Other (Specify A, B) Lower Limit:
Reg. Skew MSE: 0. 302 Flotting position computed

using formula Titme Window Madification
(m-A)/(n+1-A-B)

i YWhere:
Expected Probablity Curve f
P ty rri=rank, 1=largest DSS Range is 4171929 - 111973
(3 Compute Expected Prab. Curve N=Number of Years [] start date J
A B=Constants
() Do Not Cornpute Expected Prob. Curve [Jend date J
Compute ] ’ Plot Curve ] ’ Wiew Report ] ’ Print ] ’ QK ] ’ Cancel ]

Figure B-18. Bulletin 17B Analysis Editor with Test Example 3 Data Set.

Shown in Figure B-18 are the general settings that were used to
perform this frequency analysis. As shown, the Skew option was set
to use the Weighted Skew. To use the weighted skew option, the
user must enter a value for the Regional Skew and the Regional Skew
Mean Square Error (MSE). This selection requires the user to either
look up a value from the generalized skew map of the United States,
which is provided with Bulletin 17B, or develop a value from a regional
analysis of nearby gages. In this example, a value of 0.5 was taken
from the generalized skew map of the U.S. from Bulletin 17B. Bulletin
17B suggests using a Regional Skew MSE of 0.302 whenever regional
skew values are taken from the map.

Also for this example, the Expected Probability Curve option was
selected to be computed in addition to the Log Pearson 11l computed
curve. The Weibull plotting position method was selected, as well as
the default Confidence Limits of 0.05 (5 percent chance exceedance)
and 0.95 (95% chance exceedance). Shown in Figure B-19 is the
Bulletin 17B editor with the Options Tab selected.
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EABulletin 17B Editor -FFA Test 3

Marne: |FFaTest3] |
Description: |WRC Appendix 12, Example 3 - Testing and adjusting for a low outlier C]|
Flow Data Set: |EIACK CREEK-JOMES SPRINGS, WA-FLOW "|
D55 File Marme: |C:1Documents and SettingsigOhecmjfitty Documents\SSP Projects\SSP_ExamplesiS5P_EXAMPLES dss C]|
Report File: |C:1Documents and SettingsigOhecmifibly Documents\SSP Projects\S5P_ExamplesiBulletin PhResults\FFA_Test 3WFFA_Test 3.rpt C]|
General| Options | Tabular Results
Lowe Qutlier Threshald Histaric Period Data User Specified Frequency Crdinates
[] Use Law Outlier Threshold [] Use Histaric Data [J Use Yalues from Table below
Valug | | Histaric Period Freguency in Percent

Start Year: | | 02

0.5

End Year: | | 1.0

20

High Threshald: | | 5.0

10.0

Historic Events 2010

50.0

Water Year Feak g0.0

90.0

95.0

99.0

Compute ] ’ Flat Curve ] ’ Wiew Report ] ’ Frint ] ’ QK ] ’ Cancel ]

Figure B-19. Bulletin 17B Editor with the Options Tab Selected for Test
Example 3.

As shown in Figure B-19, none of the available options for modifying
the frequency curve were selected for this test example. These
options include the Low Outlier Threshold and Historic Period
Data. Additionally, the option to override the default Frequency
Ordinates was not selected.

Once all of the General and Optional settings are set or selected, the
user can press the Compute button to perform the analysis. Once the
computations have been completed a message window will open
stating Compute Complete. Close this window and select the
Tabular Results tab. The analysis window should look like Figure B-
20.
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EABulletin 17B Editor -FFA Test 3

Marne: |FFaTest 3| |
Description: |WRC Appendix 12, Example 3 - Testing and adjusting for a low outlier C]|
Flow Data Set: |EIACI< CREEK-JOMES SPRIMGE, WW-FLOVY v|
D55 File Name: |C:1Documents and SettingsigOhecmjfitty Documents\SSP Projects\SSP_ExamplesiS5P_EXAMPLES dss E]|
Report File: |C:1Documents and SettingsigOhecmjfiby Documents\SSP Projects\SSP_ExamplesiBulletind FhResults\FFA_Test 3\FFA_Test_ 3.rpt [:]|
General | Options | Tabular Results
Freguency Curve for: BACK CREEK-JOMES SPRINGS, Wh-F LOWY
Fercent Chance Computed Cunie Expected Proh. Confidence Limits
Exceedance Floww in cfs Floww in cfs Floww in cfs
0.05 0.95
0.2 37,169 45,353 50,928 26,632
0.5 28,934 33,445 44,147 21,508
1.0 23,729 26,457 34676 18,140
2.0 149,266 20,840 26,933 156,154
5.0 14,322 14,389 18,852 11,699
10.0 11,181 11,493 14,053 9,387
20.0 8,449 8,563 10,157 7,260
50.0 5,238 5,238 6,045 4,521
20.0 3,490 3,460 4,070 2,891
40.0 2,90 2,856 3,434 2,334
95.0 2,524 2,466 3,029 1,982
949.0 2,004 1,924 2,471 1,506
Systern Statistics Mumhber of Events
Log Transform;: Flow, Event Mumber
Statistic Value Histuric E_vents 1]
Mean 3741 E'ghc?“t}!'ers 1”
Standard Dev 0.232 ZDW O“ nfrs. i
Station Skew 0624 Ser? r t_'SE'”gt 8
Regional Skew 0.500 H‘,’Ste",”ap'c : ";” s
Weighted Skew O&77| (ooncrern
Adopted Skew 04877
Compute ] ’ Plot Curve ] ’ Wiew Report ] ’ Print ] ’ QK ] ’ Cancel ] Apphy

Figure B-20. Bulletin 17B Editor with the Results Tab Selected for Test
Example 3.

As shown in Figure B-20, the Frequency Curve table contains the
following results:

Percent Chance Exceedance

Computed Curve (Log-Pearson Il results)

Expected Probability Curve

Confidence Limits (5% and 95% chance exceedance curves)

On the bottom left-hand side of the results tab is a table of System
Statistics for the observed station data (mean, standard deviation,
station skew) and regional adjustment (regional skew, weighted skew,
and adopted skew). Also on the bottom right-hand side of the results
tab is a table of Number of Events showing the number of historic
events used in the analysis, number of high outliers found, number of
low outliers, number of zero or missing data years, number of
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systematic events in the gage record, and the historic record length (if
historic data was entered).

In this analysis, the software detected 1 low outlier in the systematic
record. As recommended in Bulletin 17B, if a low outlier is detected,
then that data point will be removed and the Conditional Probability
Adjustment will be used to recalculate the frequency curve and then
the statistics without that point. Review the report file to see the
original statistics, computed curves, the low outlier test, and
recomputed curves.

In addition to the tabular results, a graphical plot of the computed
frequency curves can be obtained by pressing the Plot Curve button
at the bottom of the analysis window. A plot of the results for this test
example is shown in Figure B-21.

EZ Bulletin 17B Plot for FFA Test 3

Eile Edit “iew Window

Bulletin 17B Plot for FFA Test 3
Return Period

@ 1.0 1.1 2 5 10 a0 200 1000
1000000 1 1 1 1 1 1 I T I
10000.0+
&
=
o
[
1000.0+
O
100.0 T T T T T T T T T1
0.99499 n.99 n.g 0.5 0.2 o1 0.02 0.005 0.0001
Frobahility
Computed Curve — eaooo Eepectad Probability Curve
= = Percent Confidence Limit e = 05 Parcent Confidence Limit
o Observed BEvents Qifeibull plotting positions]) O Low Outlier

Figure B-21. Pot for Test Example 3.

In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
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the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-22
is the report file for test example 3.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
the final frequency curve results. Different types and amounts of
information will show up in the report file depending on the data and
the options that have been selected for the analysis.
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FFA_Test_3.rpt

File Edit Search Format

File: _C:ancuments and Settingsiglhecmifiby DocumentsiSSP Projects\SSP_ExamplesiBulletin FhResults\FFA_Test 3WFFA Test 3.mpt

Bulletin 17B Frecquency Analwysis
20 Jun 2008 04:16 PM

=== Input Data ---

Analysis Name: FF& Test 3

Description: WRC appendix 12, Example 3 - Testing and adjusting for a low outlier
Eack Creek near Jones Spring, WY

WRC Appendix 12, Example 3 - Testing and adjusting for a low outlier

Back Creek near Jones Spring, WV

Data 5et Name: BACK CREEE-JONE3 SFRINGS, WV-FLOW
DAY File Name: C:\Documents and ZettingshgOhecn]fiMy DocumentshS5F Projects)S5F Examplesy33P EXAMPLES. dss
D33 Pathnawme: /BACK CREEE/JONE3 SPRINGS, WV/FLOW/01janl200/IR-CENTURY//

Report File Name: C:hDocuments and JettingsgOhecm]f\My Documentsh35F Projects)\35F Examples‘\Bulletinl7hRe
XML File Name: C:\Documents and SettingshgOhecn]fiMy Documentsh\S5F ProjectshS5F ExamplesiBulletinl7hResul

itart Date:
End Date:

Skew Option: Use Weighted Skew
Fegional Skew: 0.5
Fegional Skew M3E: 0,302

Plotting Position Type: Weibull

Upper Confidence Lewel: 0.05
Lower Confidence Lewvel: 0.95

Display ordinate walues using 0 digits in fraction part of walue

-—— End of Input Data ---
--— Preliminary Results --—-

<= Skew Weighting ==
Eased on 38 events, mean-sgquare error of station skew = 0,137
Mean-square error of regional skew = 0.302

<« Frequency Curve =
BACK CREEE-JONES SPRINGS, WY-FLOW

| Computed Expected | Percent | Confidence Limits

| Curve Probability | Chance | [EES: 0.35

| FLOW, CF3 | Exceedance | FLOW, CF3

[ e e e e e |e=sHas s e e e e e e |

| 27,933 31,314 | 0.2 | 43,279 20,460 | |
| 23,968 26,190 | 0.5 | 35,953 17,5924 | |
< >

[:1.44 ' 11

Figure B-22. Report File for Test Example 3.
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Example 4: Zero-Flood Years

The input data for Test 4 are the same as that for Example 4 in
Appendix 12 of the WRC Guidelines. Test 4 illustrates the application
to data that includes several zero flow years.

The data for this example is from Orestimba Creek in Newman,
California. The period of record used for this example is from 1932 to
1973. To view the data from HEC-SSP, right-click on the data record
labeled "ORESTIMBA CREEK-NEWMAN, CA-FLOW" in the study
explorer and then select Tabulate. The data will appear as shown in
Figure B-23.

| £ JORESTIMBA CREEK/NEWMAN, cA/FL.... [2 |[B[X]
Fil= Edit Wiew

MEVYMAR, TA
ordinate Date ! Time F LW

LInits CFS
Type INST-"AL

1 | 08 Feh 32 4,260
29 dan 23 3445
01 Jdan 24 16
08 Apr 35 1,320
13 Feh 26 1,200
13 Feh 27 2,180
11 Feh 28 3,230
049 mar 29 114
27 Feh 40 3,440
04 Apr 41 3,070
24 dan 42 1,880
21 dan 43 6,450
29 Feh 44 1,280
02 Feh 45 &.8970
249 Dec 45 raz
30 Sep 47
30 Sep 48
12 Mar 449
05 Feh 50
03 Dec 50
12 dan 82
07 Dec 52
30 Sep 54
18 dan 55
23 Dec 55
24 Feh a7
02 Aprag
16 Feh 59

Figure B-23. Tabulation of the Peak Flow Data for Orestimba Creek.
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To plot the data for this example, right-click on the data record and
then select Plot. A plot of the data will appear as shown in Figure B-
24. The years with peak flows measuring zero are visible.

# |
B ORESTIMBA CREEK-NEWMAN, CA-FLOW M=
File Edit ‘iew

12,000
10,000 2
o
8,000+
—_ o
¥ B,000- o
— o o
z o
[
i o
4,000+ L o
o o o
o
2,000 o = |
Og o ] o L
o o
0° o - - R i PN =~ o
0 | | | | T | | |
19345 1940 19445 1940 194545 1960 1965 1970
19321935 19381941 1544 1947 19501953 1956 1959 1962 1965 1968 1971
o MEMMASN, CA FLOWY

Figure B-24. Plot of Orestimba Creek Data.

A Bulletin 17B and General Frequency analysis have been developed
for this example. To open the Bulletin 17B analysis editor for test
example 4, either double-click on the analysis labeled FFA Test 4
from the study explorer, or from the Analysis menu select open, then
select FFA Test 4 from the list of available analyses. When FFA Test 4
is selected, the Bulletin 17B analysis editor will appear as shown in
Figure B-25.
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EABulletin 17B Editor -FEA Test 4*

Mame: FFATest 4|

Description: WRC Appendix 12, Example 4 - Zero flood years LJ
Flow Data Set: ORESTIMBA CREEK-MEYMARN, CA-FLOWY b’
D88 File Narme: | caDocuments and SettingsigOhecmjfiMy Documents\SSP Projects\SSP_Examplesi3SP_EXAMPLES. dss [J
Report File: CiDocuments and SettingsigOhecmjfiMy Documents\SSP Projects\SSP_ExamplesiBulletin! 7bResultsiFFA_Test_41FFA_Test_4.rpt [L)

General | Options | Tabular Results

Generalized Skew Flaotting Paosition Confidence Lirnits
() Use Station Skew &) Weibull (s and B=0) () Defaults (0.05, 0.95)
o Vs W sy ) Median (& and B=0.3) (O User Entered Values
() Use Regional Skew O Hazen (and B=0.5) Upper Limit
Regional Skew: 0.3 () Other (Specify A, B) Lower Limit:
Reg. Skew MSE: 0. 302 Flotting position computed

using formula Titme Window Madification
(m-A)/(n+1-A-B)

i YWhere:
Expected Probablity Curve f
P ty rri=rank, 1=largest DSS Range is 2/8/1932- 2111973
(3 Compute Expected Prab. Curve N=Number of Years [] start date J
A B=Constants
() Do Not Cornpute Expected Prob. Curve [Jend date J
Compute ] ’ Plot Curve ] ’ Wiew Report ] ’ Print ] ’ QK ] ’ Cancel ] ’ Apply

Figure B-25. Bulletin 17B Analysis Editor with Test Example 4 Data Set.

Shown in Figure B-25 are the general settings that were used to
perform this frequency analysis. As shown, the Skew option was set
to use the Weighted Skew. To use the weighted skew option, the
user must enter a value for the Regional Skew and the Regional Skew
Mean Square Error (MSE). This selection requires the user to either
look up a value from the generalized skew map of the United States,
which is provided with Bulletin 17B, or develop a value from a regional
analysis of nearby gages. In this example a value of -0.3 was taken
from the generalized skew map of the U.S. from Bulletin 17B. Bulletin
17B suggests using a Regional Skew MSE of 0.302 whenever regional
skew values are taken from the map.

Also for this example, the Expected Probability Curve option was
selected to be computed in addition to the Log Pearson 11l computed
curve. The Weibull plotting position method was selected, as well as
the default Confidence Limits of 0.05 (5 percent chance exceedance)
and 0.95 (95% chance exceedance). Shown in Figure B-26 is the
Bulletin 17B editor with the Options Tab selected.
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EABulletin 17B Editor -FFA Test 4*

Marne: |FFaTestd] |
Description: |WRC Appendix 12, Example 4 - Zero flaod vears C]|
Flow Data Set: |ORESTIMEIA CREEK-MEWMAN, CA-FLOW v|
DS File Mame: |c4Documents and SetiingsigOhecmifitly DocumentstSEP ProjectstSSP_Examples\SSP_EXAMPLES. dss [m]
Report File: |C:1Documents and SettingsigOhecmjfiby Documents\SSP ProjectsiSSP_ExamplesiBulletind FhResults\FFA_Test 4IFFA_Test_4.rpt C]|
General| Options | Tabular Results
Lowe Qutlier Threshald Histaric Period Data User Specified Frequency Crdinates
[ Use Low Outlier Threshald [] Use Historic Data [ Use Values from Table below
Walue | | Histaric Period Frequency in Percent

Start Year: | | 0.2

0.5

End Year: | | 1.0

2.0

High Threshald: | | 5.0

10.0

Historic Events 20.0

50.0

Water Year Feak 200

§0.0

95.0

94.0

Compute ] ’ Flat Curve ] ’ Wiew Report ] ’ Frint ] ’ QK ] ’ Cancel ] ’ Apply

Figure B-26. Bulletin 17B Editor with the Options Tab Selected for Test
Example 4.

As shown in Figure B-26, none of the available options for modifying
the frequency curve were selected for this test example. These
options include the Low Outlier Threshold and Historic Period
Data. Additionally, the option to override the default Frequency
Ordinates was not selected.

Once all of the General and Optional settings are set or selected, the
user can press the Compute button to perform the analysis. Once the
computations have been completed a message window will open
stating Compute Complete. Close this window and then select the
Tabular Results tab. The analysis window should look Figure B-27.
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EABulletin 17B Editor -FEA Test 4*

Marne: |FFaTest 4| |
Description: |WRC Appendix 12, Example 4 - Zero flood vears C]|
FlowData St | ORESTIMEA CREEK-NEWMAN, CA-FLOW v
D55 File Name: |C:1Documents and SettingsigOhecmjfitty Documents\SSP Projects\SSP_ExamplesiS5P_EXAMPLES dss E]|
Report File: |C:1Documents and SettingsigOhecmjfiby Documents\SSP Projects\SSP_ExamplesiBulletind FhResults\FFA_Test AIFFA_Test_4.rpt [:]|
General | Options | Tabular Results
Freguency Curve for: ORESTIMBA CREEK-MEWMAR, CA-FLOWY
Fercent Chance Computed Cunie Expected Proh. Confidence Limits
Exceedance Floww in cfs Floww in cfs Floww in cfs
0.05 0.95
0.2 32,545 39,023 30,009 16,380
0.5 24 623 28 469 A7 347 13227
1.0 19,296 21,763 42805 10,678
2.0 14,872 16,030 30,754 8,335
5.0 9,289 9,820 18,093 5,583
10.0 6,041 6,308 10,955 3,787
20.0 3,450 3,534 5,762 2,260
50.0 1,043 1,043 1,559 703
20.0 266 257 404 160
90.0 1 113 196 (2]
95.0 61 54 106 29
949.0 15 12 32 4]
Systern Statistics Mumhber of Events
Log Transform;: Flow, Event Mumber
Statistic Value Historic Events 0
Mean 2.966 E'ghc?“t}!'ers 1”
Standard Dev 0.668 ZDW O“ nfrs. .
Station Skew -0.568 Ser? r t_'SE'”gt o
Regional Skew -0.300 H‘,’Ste",”ap'c : ";” s
Weighted Skew -0.473| (eoncrern
Adopted Skew -0.473
Compute ] ’ Plot Curve ] ’ Wiew Report ] ’ Print ] ’ QK ] ’ Cancel ] ’ Apply

Figure B-27. Bulletin 17B Editor with the Results Tab Selected for Test

Example 4.

As shown in Figure B-27, the Frequency Curve table contains the
following results:

Percent Chance Exceedance

Computed Curve (Log-Pearson |1l results)

Expected Probability Curve

Confidence Limits (5% and 95% chance exceedance curves)

On the bottom left-hand side of the results tab is a table of System
Statistics for the observed station data (mean, standard deviation,
station skew) and regional adjustment (regional skew, weighted skew,
and adopted skew). Also on the bottom right-hand side of the results
tab is a table of Number of Events showing the number of historic
events used in the analysis, number of high outliers found, number of
low outliers, number of zero or missing data years, number of
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systematic events in the gage record, and the historic record length (if
historic data was entered).

As noted earlier, there were 6 zero values in this record, and also a
low outlier. A zero value causes difficulty because the first step in
fitting a Log Pearson |11 distribution is computing the base-10 log of
each flow value, which is undefined for zero. Bulletin 17B
recommends removing the zero values (and the low outlier) from the
systematic record to compute a preliminary frequency curve, and then
adjusting that curve with the Conditional Probability Adjustment. The
final frequency curve and statistics are shown in the table, and the
preliminary calculations can be reviewed in the report file.

In addition to the tabular results, a graphical plot of the computed
frequency curves can be obtained by pressing the Plot Curve button
at the bottom of the analysis window. A plot of the results for this test
example is shown in Figure B-28.

¥ Bulletin 17B Plot for FFA Test 4

Eile Edit “iew Window
Bulletin 17E Plot for FFA Test 4
Return Period
@ 1.0 1.1 2 5 10 a0 200 1000
100000.0 !
10000.0+
o) 1000.0+
=
1=l
- 100.0
10.0
1.0 T T T T T T O
0.99499 n.99 n.g 0.5 0.2 o1 0.02 0.005 0.0001
Frobahility
Computed Curve — eaooo Eepectad Probability Curve
= = Percent Confidence Limit e = 05 Parcent Confidence Limit
o Observed BEvents Qifeibull plotting positions]) O Low Outlier

Figure B-28. Plot of Test Example 4 Results.
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The tabular and graphical results can be sent to the printer or the
windows clipboard for transfer into another piece of software. To print
the tabular results, select Print from the bottom of the analysis
window. To send the tabular results to the windows clipboard,
highlight the data you want to send to the clipboard and then press
the Control-C key sequence. To print the graphical results, first bring
up the graphical plot and then select Print from the File menu. To
send the graphic to the windows clipboard, select Copy to Clipboard
from the File menu.

In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-29
is the report file for Test Example 4.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
the final frequency curve results. Different types and amounts of
information will show up in the report file depending on the data and
the options that have been selected for the analysis.
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FFA_Test_4.rpt

File Edit Search Format
File! | caDocuments and SeftingsigDhecmifiby Documents\SSP Projects\SSP_ExamplesiBulletin FhResults\FFA_Test MFFA Test 4.mpt
G| |
Bulletin 17B Frecquency Analwysis |
20 Jun 2008 04:17 PH

=== Input Data ---

Analysis Name: FF4 Test 4

Description: WRC appendix 12, Example 4 - Zero flood years

Orestimba Creek near Newmat, Ca

WRC Appendix 12, Example 4 - Zero flood years

Orestimba Creek near Newman, Ca4

Data Set Nawe: ORESTIMEL CREEK-NEWMAN, CA-FLOW

DAY File Name: C:\Documents and ZSettingshglhecn]fiMy DocumentshS5F Projects)S5F Examplesy33P EXAMPLES. dss
D55 Pathnawme: /ORESTIMEL CREEK/NEWMAN, CL/FLOW/01janlf00/IR-CENTURY//

Report File Name: C:hDocuments and JettingsgOhecm]f\My Documentsh35F Projects)\35F Examples‘\Bulletinl7hRe
XML File Name: C:\Documents and SettingshgOhecn]fiMy Documentsh\S5F ProjectshS5F ExamplesiBulletinl7hResul
itart Date:

End Date:

Skew Option: Use Weighted Skew

Fegional Skew: -0.3

Fegional Skew M3E: 0,302

Plotting Position Type: Weibull

Upper Confidence Lewel: 0.05

Lower Confidence Lewvel: 0.95

Display ordinate walues using 0 digits in fraction part of walue

-—— End of Input Data ---

--— Preliminary Results --—-

Note: Adopted skew erquals station skew and preliminary

frequency statistics are for the conditional frecquency curve

because of zero or missing events.

<< Fredquency Curwve >

ORESTIMEA CREEE-NEWMAN, Ca-FLOW

|  Computed Expected | Percent | Confidence Limits

| Curve Probability | Chance | 0.05 0.95

| FLOW, CF3 | Exceedance | FLOW, CF3

I o e i e i o i o e |

| 20,376 22,737 | 0.2 | 46,565 11,197

| 17,439 19,187 | 0.5 | 38,604 9,771 |

| 15,067 16,403 | 1.0 | 32ESH2 8,593 | |
| 12,590 13,525 | 2.0 | 26,116 7,332 | M
< >

11,11 11

Figure B-29. HEC-SSP Report File for Test Example 4.
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Example 5: Confidence Limits and Low Threshold Discharge

This test illustrates the use of user-entered confidence limits.
Probabilities of .01 and .99 were entered for the computed confidence
limit curves. This data set also includes two very low values, the
higher of which is just above the default low outlier threshold. This
example therefore also demonstrates the use of a user-entered low
outlier threshold set to be higher than both values.

The data for this example is from Kaskaskia River in Vandalia, lllinois.
The period of record used for this example is from 1908 to 1970. To
view the data from HEC-SSP, right-click on the data record labeled
"KASKASKIA RIVER-VANDALIA, IL-FLOW" in the study explorer
and then select Tabulate. The data will appear as shown in Figure B-
30.

£ KASKASKIA RIVER/VANDALIA, IL/FL... [= |[B)fX]

File Edit Wiew
WARDALIA, IL
Ordinate Date ! Time FLOWY
3| 12Jdund1 1200 4 560 | #
32| 12Jul 42 1200 13,600
33 | 18 May 43 1200 52,200
34 | 24 Apr44 1200 31,000
35 | 10Jun 45 1200 21,500
36 | 04 May 46 12:00 13,000
37 | 10Jun 47 1200 12,300
38 | 28Mar4d 1200 18,000
39 | 16 Feh 49 12:00 25,000
40 | 04 Jans0 1200 51,300
41 | 28Jun sl 1200 31,000
42 | 14 Aprs2 1200 10,500
43 | 05 Mars3 1200 5,680
44 | 19 Apr 54 1200 ala
45 | 24 Aprsa 1200 5,000
46 | 27 Feh 56 12:00 7,840
47 | 28Jun 87 1200 f2,700
48 | 04 Aug 58 12:00 12,400
49 | 12 Feh 59 12:00 17,200
a0 | 30Jun B0 12:00 11,800
a1 | 10AprB1 1200 34,400
A2 | 28 MarB2 1200 17,100
A3 | 22 May B3 1200 5,000
A4 | 04 May B4 12:00 8,400
A5 | 04 May 65 12:00 5,350
Af | 19 May BA 12:00 11,800
A7 | 10DecBA 1200 27,000
A8 | 23 0ecB7 1200 20,800
A9 | 31 JanB9 1200 20,700
G0 | 16 Jun 70 12:00 30,000

Figure B-30. Tabulation of the Peak Flow Data for Kaskaskia River.
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To plot the data for this example, right-click on the data record and
then select Plot. A plot of the data will appear as shown in Figure B-
31.

B KASKASKIA RIVER-VANDALIA, IL-FLOW M=
File Edit ‘iew
@ 70,000
=]
50,000
=]
50,000 ?
40,000 e
z o
£ 30,0004 ° ° q
L =]
=]
20,000 5 © 2 5 2o
o = o o
% o o ° o
10.000- ° o o 0o o ‘o o ° o o
0 o o o o Og
o o DD o g o
=]
0-—— T T T T = T T
1910 1920 1930 1940 1950 1960 1970
1908 1913 1918 1923 1928 1933 1938 18943 1948 1953 1958 1963 1968
=] WAMDOALLA, L FLOWY

Figure B-31. HEC-SSP Plot of the Kaskaskia River Data.

A Bulletin 17B and General Frequency analysis have been developed
for this example. To open the Bulletin 17B analysis editor for test
example 5, either double-click on the analysis labeled FFA Test 5
from the study explorer, or from the Analysis menu select Open and
then select FFA Test 5 from the list of available analyses. When FFA
Test 5 is selected, the Bulletin 17B analysis editor will appear as shown
in Figure B-32.
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EABulletin 17B Editor -FFA Test 5

Mame:
Description:
Flow Data Set:
085 File Mame:

Report File:

FFATests|

Example using ather confidence limits and a base peak discharge C]
KASKASKIA RIVER-VANDALIA, IL-FLOW v
ChaDocuments and SettingsigOhecmjfily Documents\SSP Projects\85P_ExamplesiSSP_EXAMPLES dss [:]

ChaDocuments and SettingsigOhecmjfily Documents\SSP Projects\85P_ExamplesiBulletin YhResults\FFA_Test S\WFFA_Test S.rpt [:]

General | Options | Tabular Results

Generalized Skew Flaotting Paosition Confidence Lirnits
() Use Station Skew &) Weibull (s and B=0) () Defaults (0.05, 0.95)
o Vs W sy ) Median (& and B=0.3) (& User Entered Values
O Use Regional Skew () Hazen (A and B = 0.5) Upper Limit: 0.0l
Regional Skew: 0.4 () Other (Specify A, B) Lower Limit: 0.o9
Reg. Skew MSE: 0. 302 Flotting position computed

using formula Titme Window Madification
(m-A)/(n+1-A-B)

i YWhere:
Expected Probablity Curve f
P ty rri=rank, 1=largest DSS Range is  5/6/1908 - BM1EM1970
(3 Compute Expected Prab. Curve N=Number of Years [] start date J
A B=Constants
() Do Not Cornpute Expected Prob. Curve [Jend date J
Compute ] ’ Plot Curve ] ’ Wiew Report ] ’ Print ] ’ QK ] ’ Cancel

Figure B-32. Bulletin 17B Analysis Editor for Test Example 5.

Shown in Figure B-32 are the general settings that were used to
perform this frequency analysis. As shown, the Skew option was set
to use the Weighted Skew. To use the weighted skew option, the
user must enter a value for the Regional Skew and the Regional Skew
Mean Square Error (MSE). This selection requires the user to either
look up a value from the generalized skew map of the United States,
which is provided with Bulletin 17B, or develop a value from a regional
analysis of nearby gages. In this example a value of -0.4 was taken
from the generalized skew map of the U.S. from Bulletin 17B. Bulletin
17B suggests using a Regional Skew MSE of 0.302 whenever regional
skew values are taken from the map.

Also for this example, the Expected Probability Curve option was
selected to be computed in addition to the Log Pearson 11l computed
curve. The default method of Weibull plotting positions was selected.
The default values for confidence limits (.05 and .95) were changed to
0.01 (1 percent chance exceedance) and 0.99 (99% chance
exceedance). Shown in Figure B-33 is the Bulletin 17B editor with the
Options Tab selected.
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EABulletin 17B Editor -FFA Test 5 M=

Marne: FFA Test 4|

Description: Example using ather confidence limits and a base peak discharge [J
Flow Data Set: FASKASKIA RIVER-VANDALIA, IL-FLOWY o4
D85 File Name: |ciDocuments and SetingsigOhecmifity Documents\SSP Projects\SSP_ExamplesiS5P_EXAMPLES dss [J
Report File: CiADocuments and SettingsigOhecmifiy Documents\SSP Projects\SSP_ExamplesiBulletind FThResults\FFA_Test_SIFFA_Test_Srpt (L)

General| Options | Tabular Results

Lowe Qutlier Threshald Histaric Period Data User Specified Frequency Crdinates
Use Low Outlier Threshald [] Use Historic Data [ Use Values from Table below
VelE =000 Historic Period Freguency in Percent
Start Year: 0.2
0.5
End Year: 1.0
20
High Threshold: a.0
10.0
Historic Events 20.0
50.0
Water Year Feak 200
90.0
95.0
99.0
Compute ] ’ Flat Curve ] ’ Wiew Report ] ’ Frint ] ’ QK ] ’ Cancel ]

Figure B-33. Bulletin 17B Editor with the Options Tab Shown for Test Example
5.

As shown in Figure B-33, a Low Outlier Threshold of 2000 was
entered. In the initial computation with this data (which the reader can
reproduce by Computing without the "Use Low Outlier Threshold" box
checked), the default low outlier threshold was 1,253 cfs, just below
the second lowest value of 1,270 cfs. A look at the statistics and
computed frequency curve from that run shows that the 1,270 cfs
value is well below the computed curve and with a station skew of -
0.21 the frequency curve does not fit the upper data well. By choosing
to also censor the 1,270 cfs value with a threshold of 2000 cfs, the fit
is improved. None of the other available options, such as Historic
Period Data and the option to override the default Frequency
Ordinates were selected for this test example.

Once all of the General and Optional settings are set or selected, the
user can press the Compute button to perform the analysis. Once the
computations have been completed a message window will open
stating Compute Complete. Close this window and then select the
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Tabular Results tab from the analysis window. The analysis window
should look Figure B-34.

B Bulletin 17B Editor -FFA Test 5

Marme: |FFaTests| |
Description: |Examp|e using other confidence limits and a base peak discharge E]|
Flow Data Set: |KASKASKIA RINMER-YAMNDALIA, [L-FLOYY b |
DSS File Mame: |ciDocuments and Setiings\q0hesmifbly Documents\SSP Frojects\S5F_Examples\S5P_EXAMPLES dss ]|
Report File: |C:IDOcuments and SettingsigOhecmjfibdy DocumentsiSSP ProjectsiSSP_ExamplesiBulletind FhResults\FFA_Test SIFFA_Test_&.rpt C]|
General | Options | Tabular Results
Frequency Curve for, KASKASKIA RIVER-WARNDALIA, IL-FLOW
Percent Chance Computed Curve Expected Proh. Confidence Limits
Exceedance Flow in cfs Flowy in cfs Flow in cfs
0.01 0.99
0.2 92314 102,679 163,830 62771
0.5 73871 79894 123959 51,997
1.0 61,633 65,543 98,9045 44 582
2.0 50,712 53,082 77,643 37,733
5.0 38,061 39,138 A4 542 20433
10.0 29 659 30178 40,301 23617
20.0 22,082 22,277 28,410 18,0580
50.0 12,824 12,824 15,554 10,554
80.0 7652 7,593 9,369 5,937
Q0.0 5,905 5,820 7,396 4,367
95.0 4,792 4, 685 6,147 3,383
39.0 3,283 3,136 4,428 2,131
Systern Statistics Mumhber of Events
Log Transform: Flow, Event Mumber
Statistic Value E?Sth“gc 5_"9 nis g
igh Outliers
Mean 4118 -
Standard Dev 0.274 '£°W %“t:frs. g
Station Skew 0,399 Ser? r t_'SE'”gt =
Regional Skew -0.400 H‘_fstemaplc . an s
Weighted Skew 0gz| (eoncrern
Adopted Skew 0182
Compute ] ’ FPlat Curve ] ’ View Report ] ’ Frint ] ’ (0] 34 ] ’ Cancel ] Apply

Figure B-34. Bulletin 17B Editor with the Results Tab Selected for Test
Example 5.

As shown in Figure B-34, the Frequency Curve table contains the
following results:

Percent Chance Exceedance

Computed Curve (Log-Pearson Il results)

Expected Probability Curve

Confidence Limits (1% and 99% chance exceedance curves)
On the bottom left-hand side of the results tab is a table of System
Statistics for the observed station data (mean, standard deviation,

station skew) and regional adjustment (regional skew, weighted skew,
and adopted skew). Also on the bottom right-hand side of the results
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tab is a table of Number of Events showing the number of historic
events used in the analysis, number of high outliers found, number of
low outliers, number of zero or missing data years, number of
systematic events in the gage record, and the historic record length
(only if historic data was entered).

With the user-defined low-outlier threshold of 2000 cfs, there are two
low-outliers detected. The analysis report shows the program omitted
these values and used the Conditional Probability Adjustment to
recompute the resulting frequency curve and statistics. The report file
(described below) includes the preliminary computation before
removal of outliers and the default and user-defined outlier thresholds,
as well as the final frequency curve and statistics.

In addition to the tabular results, a graphical plot of the computed
frequency curves can be obtained by pressing the Plot Curve button
at the bottom of the analysis window. A plot of the results for this test
example is shown in Figure B-35.

B2 Bulletin 17B Plot for FFA Test 5

Eile Edit “iew Window
Eulletin 17B Flot for FFA Test 5
Return Period
@ 1.0 1.1 2 5 10 a0 2001000
10000000 1 1 1 1 1 1 L1111
100000.0
&
= 10000.0
o
[
1000.0+ &
O
100.0 T T T T T T T T T1
0.99499 n.99 n.g 0.5 0.z 01 0.02 0.005 0.0001
Frobahility
Computed Curve — eaooo Eepectad Probability Curve
= == = | Percent Confidence Limit = 08 Parcent Confidence Limit
o Observed BEvents Qifeibull plotting positions]) O Low Outlier

Figure B-35. Plot of the Frequency Curve Results for Test Example 5.

B-40



HEC-SSP User's Manual Appendix B — Example Data Sets

The tabular and graphical results can be sent to the printer or the
windows clipboard for transfer into another piece of software. To print
the tabular results, select Print from the bottom of the analysis
window. To send the tabular results to the windows clipboard,
highlight the data you want to send to the clipboard and then press
the Control-C key sequence. To print the graphical results, first bring
up the graphical plot and then select Print from the File menu. To
send the graphic to the windows clipboard, select Copy to Clipboard
from the File menu.

In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-36
is the report file for Test Example 5.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
the final frequency curve results. Different types and amounts of
information will show up in the report file depending on the data and
the options that have been selected for the analysis.
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FFA_Test_5.rpt

File Edit Search Format

File: _C:ancuments and Settingsiglhecmifiby DocumentsiSSP Projects\SSP_ExamplesiBulletin FhResults\FFA_Test SWFFA Test 5.pt

Bulletin 17B Frecquency Analwysis
24 Jun 2008 08: 48 AM

=== Input Data ---

Analysis Name: FF& Test 5
Description: Example using other confidence limits and a base peak discharoge
Kaskaskia River at Vandalia, IL

Data Set Name: Ka3FASKIA RIVER-VANDALTA, IL-FLOW
D33 File Name: C:\Documents and Zettings'glhecn)fiMy Documentsh33F Projects)\35P Exanples’33P_EXAMPLES.dss
D353 Pathname: /KARKASKIL RIVER/VANDALIA, IL/FLOW/01janl200/IR-CENTURY//

Report File Name: C:%Documents and Jettingsglhecmif\My Documents%33F Projects)\ 35F Examples\Bulletinl7bRe
XML File Name: C:\Documents and Settingshglhecn]fiMy DocumentshS3F Projects)35F Examples\Bulletinl7hResul

Start Date:
End Date:

Skew Option: Use Weighted Skew
Fegional Skew: -0.4
Fegional Skew M3E: 0,302

Plotting Position Type: Weibull

Upper Confidence Lewel: 0.01
Lower Confidence Lewel: 0.99
TUse Low Outlier Threshold

Low Outlier Threshold: 2000.0

Display ordinate walues using 0 digits in fraction part of walue

-—— End of Input Data ---
--— Preliminary Results --—-

<= Skew Weighting ==
Eased on 60 events, mean-sgquare error of station skew = 0,133
Mean-square error of regional skew = 0.302

<« Frequency Curve =
KASKASETIA RIVER-VANDALTL, IL-FLOW

| Computed Expected | Percent | Confidence Limits

| Curve Probability | Chance | 0.01 0.33

| FLOW, CF3 | Exceedance | FLOW, CF3

[ e e e e e |e=sHas s e e e e e e |

| 57,413 59,520 | 0.2 | 94,703 40,389 | |
| 52,643 54,300 | 0.5 | 85,127 37,464 | |
< >

[:1.44 ' 11

Figure B-36. Report File for Test Example 5.
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Example 6: Use of Historic Data and Median Plotting Position

This test demonstrates how to use historic information to improve a
flow frequency analysis. A historic flood peak of 15,000 cfs which
occurred in 1843 is included in the analysis. This value is the highest
known value up to the present time (1974 for this example), even
though the systematic record stopped in 1955.

The data for this example is from Ridley Creek in Moylan,
Pennsylvania. The period of record used for this example is from 1932
to 1955. To view the data from HEC-SSP, right-click on the data
record labeled "RIDLEY CREEK-MOYLAN, PA-FLOW" in the study
explorer and then select Tabulate. The data will appear as shown in
Figure B-37.

&

£ JRIDLEY CREEK/MOYLAN, PAsFLOWY... [2][B]X]
File Edit View

MY LAM, PA
Qrdinate Date § Time F Lo

Linits CFS
Type IMNST-VaL

1 28 Mar 32 881.0
23 Aug 33 2,680.0
05 mar 34 1,080.0
08 Jul 35 3,000.0
03 .Jan 36 1,590.0
22 Feh 37 7700
23 Jul 38 3,320.0
03 Feh 349 g9¥8.0
15 mar 40 1,770.0
07 Feb 41 T46.0
13 Aug 42 1,000.0
30 Dec 42 980.0
06 Jan 44 865.0
18 Sep 45 1,040.0
26 Dec 45 1,000.0
22 May 47 433.0
05 May 45 740.0
30 Dec 45 1,040.0
03 Aug 50 1,590.0
25 Mow 50 5,720.0
11 Mar 52 1,490.0
22 Mow 52 918.0
14 Dec 53 670.0
18 Aug 55 4,390.0

Figure B-37. Tabulation of the Peak Flow Data for Ridley Creek.
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To plot the data for this example, right-click on the data record and
then select Plot. A plot of the data will appear as shown in Figure B-
38.

B RIDLEY CREEK-MOYLAN, PA-FLOW. M=
File Edit ‘iew

6,000

5,000+

4,000+

3,000+ e

Flomy {cfs)

2,000+

1,000 o oo Co o d

0—— T T T T T T T T T T T

T T T T T T T T T T T
1934 15936 1938 1940 1942 1944 1946 1948 1950 1952 1954
1932 15934 1936 15938 1940 1942 1944 1946 1948 1950 1952 1954

] MDY LAN, PAFLOWY

Figure B-38. Plot of the Ridley Creek Data.

A Bulletin 17B and General Frequency analysis have been developed
for this example. To open the Bulletin 17B analysis editor for test
example 6, either double-click on the analysis labeled FFA Test 6
from the study explorer, or from the Analysis menu select open, then
select FFA Test 6 from the list of available analyses. When FFA Test 6
is selected, the Bulletin 17B analysis editor will appear as shown in
Figure B-39.
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EABulletin 17B Editor -FFA Test 6

Marne: FFATest 6|

Description: Example using Median plot positions, historic data, and period of knowledge beyond last year of data [J
Flow Data Set: RIDLEY CREEK-MOYLAN, PA-FLOW o
D88 File Narme: | caDocuments and SettingsigOhecmjfiMy Documents\SSP Projects\SSP_Examplesi3SP_EXAMPLES. dss [J
Report File: CiDocuments and SettingsigOhecmjfiMy Documents\SSP Projects\SSP_ExamplesiBulletin! 7bResults\FFA_Test_GIFFA_Test_6G.rpt [

General | Options | Tabular Results

Generalized Skew Flaotting Paosition Confidence Lirnits
() Use Station Skew O Wieibull ¢ and B=0) () Defaults (0.05, 0.95)
o Vs W sy &) Median (4 and B=0.3) (O User Entered Values
() Use Regional Skew O Hazen (and B=0.5) Upper Limit
Regional Skew: 04 () Other (Specify A, B) Lower Limit:
Reg. Skew MSE: 0. 302 Flotting position computed

using formula Titme Window Madification
(m-A)/(n+1-A-B)

i YWhere:
Expected Probablity Curve f
P ty rri=rank, 1=largest DSS Range is 37281932 - 8/18/1985
(3 Compute Expected Prab. Curve N=Number of Years [] start date J
A B=Constants
() Do Not Cornpute Expected Prob. Curve [Jend date J
Compute ] ’ Plot Curve ] ’ Wiew Report ] ’ Print ] ’ QK ] ’ Cancel

Figure B-39. Bulletin 17B Analysis Editor for Test Example 6.

Shown in Figure B-39 are the general settings that were used to
perform this frequency analysis. As shown, the Skew option was set
to use the Weighted Skew. To use the weighted skew option, the
user must enter a value for the Regional Skew and the Regional Skew
Mean Square Error (MSE). This selection requires the user to either
look up a value from the generalized skew map of the United States,
which is provided with Bulletin 17B, or develop a value from a regional
analysis of nearby gages. In this example a value of 0.4 was taken
from the generalized skew map of the U.S. from Bulletin 17B. Bulletin
17B suggests using a Regional Skew MSE of 0.302 whenever regional
skew values are taken from the map.

Also for this example, the Expected Probability Curve option was
selected to be computed in addition to the Log Pearson 11l computed
curve. The Median plotting position method was selected, as well as
the default Confidence Limits of 0.05 (5 percent chance exceedance)
and 0.95 (95% chance exceedance). Shown in Figure B-40 is the
Bulletin 17B editor with the Options Tab selected.
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EABulletin 17B Editor -FFA Test 6 =T

Marme: FFATest 6|

Description: Example using Median plot positions, historic data, and period of knowledge beyond last year of data LJ
Flow Data Set: RIDLEY CREEK-MOYLAM, PA-FLOW v/
D33 File Name: |CADocuments and SettingstgOhecrnifiky Documents\SSP Projects\SSP_ExamplesiSSP_EXAMPLES dss J
Report File: CiDocuments and SettingsigOhecmifiMy Documents\SSP Projects\SSP_ExamplesiBulletin FThResults\FFA_Test_BIFFA_Test_6.rpt [

General| Options | Tabular Results

Low Qutlier Threshald Histaric Period Data User Specified Frequency Crdinates
[ Use Low Outlier Threshald Use Historic Data [ Use Values frorn Table below
Value Historic Period Frequency in Percent
Start Year: 0.2
0.4
End Year: 1974 1.0
2.0
High Threshold: a0
10.0
Historic Events 20.0
50.0
Water Year Feak a00
1843 15000.0 a0.0
95.0
95.0
Compute ] ’ Plot Curve ] ’ Wiew Report ] ’ Frint ] ’ QK ] ’ Cancel ]

Figure B-40. Bulletin 17B Analysis Editor with Options Tab Shown for Test
Example 6.

As shown in Figure B-40, the Historic Period Data option has been
selected to reflect a historical flood event of 15,000 cfs in 1843 and an
analysis period from 1843 to 1974. Historic data is used to account for
historic flood events large enough to be relevant to the analysis and
not contained in the systematic data record. The additional
information provided by historic data can improve the flood frequency
analysis, especially when the data collection period for a given area is
relatively short. Information for a Historic Flood Peak has been
entered to account for a peak flow of 15,000 cfs in the 1843 water
year. The Historic Period Start Year has been left blank. By default
this value will be the earliest year found in the historic flood peak data
or the systematic record. Therefore for this example, 1843 will
automatically be used for the Start Year of the Historic Period. An End
Year of 1974 has been entered. The systematic record for the gage
ended in 1955, however when this analysis was performed in 1974, no
other flood peaks of consequence had been observed between 1955
and 1974. Therefore, 1974 is set as the End Year for the historic
period analysis.
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Other features on this tab include the Low Outlier Threshold and the
option to override the default Frequency Ordinates. Neither option
is selected in this example.

Once all of the General and Optional settings are set or selected, the
user can press the Compute button to perform the analysis. Once the
computations have been completed a message window will open
stating Compute Complete. Close this window and then select the
Tabular Results tab from the analysis window. The analysis window
should look Figure B-41.

EABulletin 17B Editor -FFA Test 6

Marne: |FFaTest | |
Description: |Examp|e using Median plot positions, historic data, and period of knowledge beyond lastyear of data C]|
FlowData Set. | RIDLEY CREEK-MOYLAN, PA-FLOW v
D88 File Narne: |C:1Documents and SettingsigOhecmfiMy Documents\SSP Projects\SSP_ExamplesiSSP_EXAMPLES. dss C]|
ReportFile: |C:1Documents and SettingsigOhecmjfiby Documents\SSP Projects\SSP_ExamplesiBulletind FhResults\FFA_Test BIFFA_Test_B.rpt E]|
General | Options | Tabular Results
Freguency Curve for: RIDLEY CREER-MOYLAN, PA-FLOWY
Fercent Chance Computed Cunie Expected Proh. Confidence Limits
Exceedance Floww in cfs Floww in cfs Floww in cfs
0.05 0.95
0.2 17,500 28,345 41,571 10,177
0.5 12,096 17,226 25,680 7817
1.0 9,065 11,760 17,650 5,924
20 6,724 8,084 11,994 4,621
5.0 4,435 4,914 7,037 3,253
10.0 3,162 3,399 4,595 2427
20.0 2,181 2,243 2,920 1,734
50.0 1,198 1,198 1,495 949
20.0 Ta4 T43 952 557
g0.0 622 607 500 441
95.0 543 525 709 373
99.0 444 420 594 289
Systern Statistics Mumhber of Events
Log Transform: Flow, Event Mumber
Ctatistic Value Historic Events 1
Mean 3120 E'ghgﬂ}!'ers g
Standard Dev 0.284| —WETEE. 5
Station Skew 1.078 Ser? r t_'SE'”gt 5
Regional Skew 0.400 H‘_’Ste"_”ap'c : ":” s 2
‘Weighted Skew 0.ggn| Lstoric Ferio
Adopted Skew 0.850
Compute ] ’ Flat Curve ] ’ Wiew Report ] ’ Frint ] ’ QK ] ’ Cancel ] Apply

Figure B-41. Bulletin 17B Editor with the Results Tab Selected for Test
Example 6.

As shown in Figure B-41, the Frequency Curve table contains the
following results:

Percent Chance Exceedance

Computed Curve (Log-Pearson Il results)
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Expected Probability Curve
Confidence Limits (5% and 95% chance exceedance curves)

On the bottom left-hand side of the results tab is a table of System
Statistics for the observed station data (mean, standard deviation,
station skew) and regional adjustment (regional skew, weighted skew,
and adopted skew). Also on the bottom right-hand side of the results
tab is a table of Number of Events showing the number of historic
events used in the analysis, number of high outliers found, number of
low outliers, number of zero or missing data years, number of
systematic events in the gage record, and the historic record length (if
historic data was entered).

This example reports one historical flood event, and a historical period
of 132 years, between 1843 and 1974. The reported statistics reflect
the use of the historical data adjustment outlined in Bulletin 17B
Appendix 6. The report file (described below) shows the initial
computation of the statistics and frequency curve before the historical
data was used, and the resulting statistics and frequency curve after
the historical data is taken into account.

In addition to the tabular results, a graphical plot of the computed
frequency curves can be obtained by pressing the Plot Curve button
at the bottom of the analysis window. A plot of the results for this test
example is shown in Figure B-42.
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B2 Bulletin 17B Plot for FFA Test 6

Eile Edit “iew Window
Eulletin 17B Flot for FFA Test &
b Return Period
@ 1.0 1.1 2 5 10 a0 200 1000
1000000 1 1 1 1 1 1 I T I
£
.
10000.0+ : -
&
=
o
[
1000.0+ =5
o~ g
1_1-5;‘:‘:-’_‘..-'"'
100.0 T T T T T T T T T1
0.99499 n.99 n.g 0.5 0.2 o1 0.02 0.005 0.0001
Frobahility
Computed Curve — eaooo Eepectad Probability Curve
= = Percent Confidence Limit e = 05 Parcent Confidence Limit
o Observed Events (hedian plotting positions?) L ] Historic Data

Figure B-42. Plot of the Frequency Curve Results for Test Example 6.

The tabular and graphical results can be sent to the printer or the
windows clipboard for transfer into another piece of software. To print
the tabular results, select Print from the bottom of the analysis
window. To send the tabular results to the windows clipboard,
highlight the data you want to send to the clipboard and then press
the Control-C key sequence. To print the graphical results, first bring
up the graphical plot and then select Print from the File menu. To
send the graphic to the windows clipboard, select Copy to Clipboard
from the File menu.

In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-43
is the report file for Test Example 6.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
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the final frequency curve results. Different types and amounts of
information will show up in the report file depending on the data and
the options that have been selected for the analysis.

B FFA_Test_6.rpt

File Edit Search Format
File! | c:\Documents and Settinggiglhecmfity DocumentsiSSP Projects\SSP_ExamplesiBulletin] 7hResults\FFA_Test_B\FFA_Test B.rpt
——————————————————————————————— |
Bulletin 17B Frecquency Analwysis |
24 Jun 2008 09:19 &AM
=== Input Data ---
Analysis Name: FFa Test 6
Description: Example using Median plot positions, historic data, and period of knowledge beyond last year
Ridley Creek at Moylan, Pa
Example using Median plot positions, historic data, and period of knowledge beyond last year of data
Ridley Creek at Moylan, P4
Exanple using Median plot positions, historic data, and period of knowledge beyond last year of data
Fidley Creek at Moylan, Pi
Data Set Name: RIDLEY CREEE-MOYLAN, PA-FLOW
DES File Name: C:\Documents and Settingshglhecn]fiMy DocumentshS35F Projects)35F Examples’33P_EXAMPLES. dss
D55 Pathnawme: /RIDLEY CREEE/MOYLAN, Pa/FLOW/01janl300/IR-CENTURY//
Report File Name: C:hDocuments and Jettings’glhecm]f\My Documentsh35F Projects)\35F_Examples\Bulletinl?bRe
FML File Name: C:\Documents and ZettingahgOhecm]fhMy Documentsh33F Projectsh &3P ExamplesyBulletinl7hResul
Jtart Date:
End Date:
Skew Option: Use Weighted Skew
Fegional Skew: 0.4
Fegional Skew M3E: 0,302
Plotting Position Type: Median
Tpper Confidence Lewel: 0.05
Loyer Confidence Lewel: 0.95
Use Historic Data
Historic Period Start Year: ---
Historic Period End Year: 15974
Tear: 1543 Value: 15,000
Display ordinate waluez using 0 digits in fraction part of walue
--— End of Input Data ---
-—— Preliminary Results -—-
<< Plotting Positiohs >
RIDLEY CEEEK-MOYLAN, PA-FLOW
| Ewents Analyzed | Ordered Events
| FLOW | Water FLOW  Median |
| Day Mon Year CF3 | ERank Tear CF3 Plot Pos
e T R e S S R S e e e e S A A S S S S E S S R s e |
| 28 Mar 1932 g9l | 1 1951 e Z.87 |
| 23 aug 1933 2,680 | 2 1955 4,390 6.97 |
| 05 Mar 1934 1,080 | i) 1935 3,320 11.07 | b
< >
11,11 11

Figure B-43. HEC-SSP Report File for Test Example 6.
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Example 7: Analyzing Stage Data

This example demonstrates how to use the General Frequency analysis
to analyze stage data. The data for this example is from the Cedar
Rapids, lowa stream gage (gage id 05464500). The period of record
used for this example is from 1851 to 2007. In addition to the
systematic record, an historic flooding event occurred in June 2008.
To view the data, right-click on the data record labeled "CEDAR
RAPIDS, STAGE DATA" in the study explorer and then select
Tabulate. The data will appear as shown in Figure B-44.

ICEDAR RIVER/CEDAR RAPID... [= |B)fX]

File Edit ‘“iew

CEDAR RARIDS, 1A
Ordinate Date [ Time STAGE-ARMUAL ..
LISGS

FEET
IMST-WAL
01 Jun 1851, 24:00 20.000
31 May 1903, 24:00 16.850
26 Mar 1904, 24:00 6.450
23 Mar 1905, 24:00 4.050
30 Mar 1906, 24:00 17.600

20 Jul 1807, Z4:00 5.500
30 May 1908, 24:00 5.800
30 Mar 1908, 24:00 4.100
14 Mar 1910, 24:00 4.600
16 Feh 1911, 24:00 ¥.100
01 Apr1812, 24:00 17.200
18 Mar 1913, 24:00 9.200
19 Jun 1914, 24:00 ¥.800
28 Mar 19145, 24:00 12.000
30 Mar 1916, 24:00 10.000
26 Mar 1917, 24:00 17.400
07 Jun 1918, 24:00 11.000
20 Mar 1918, 24:00 11.400
30 Mar 1920, 24:00 ¥.600

Figure B-44. Tabulation of the Peak Stage Data for Cedar Rapids, lowa.

To plot the data for this example, right-click on the data record and
then select Plot. A plot of the data will appear as shown in Figure B-
45.
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B CEDAR RAPIDS, STAGE DATA DEX

Eile Edit “iew
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Figure B-45. Plot of the Cedar Rapids Data.

A General Frequency analysis has been developed for this example.
To open the General Frequency analysis editor for Test Example 7,
either double-click on the analysis labeled STAGE ANALYSIS TEST 7
from the study explorer, or from the Analysis menu select open, then
select STAGE ANALYSIS TEST 7 from the list of available analyses.
When test 7 is opened, the General Frequency analysis editor will
appear as shown in Figure B-46. For this analysis, the Use Log
Transform option was selected, the Weibull plotting position method
was selected, the default Confidence Limits were selected, and no
modification was made to the time window.
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B General Frequency -STAGE ANALYSIS TEST 7 =T

Narme: STAGE AMALYSIS TEST ?|
Description: Example 7, Stage analysis of Cedar River at Cedar Rapids, lowa )
Data Set: CEDAR RAPIDS, STAGE DATA 4

D85 File Name: | cyDocurnents and SettingsigOhecmiiiMy Documents/SSP ProjectsiSSP_Example siISSP_EXAMPLEL)
Report File: ects\SSP_Examples\GeneralFrequencyResults\STAGE_ANALYSIS_TEST_TISTAGE_ANALYSIS_TEL)

General | Options | Analytical | Graphical

Log Transform Flotting Position
(&) Use Log Transfarm ) Weibull (% and B = 0)
() Da not use Log Transfarm O Median (& and B=0.3)

Confidence Limits O Hazen (A and B = 0.5)

Other (Specify A, B
(® Defaults (0.05, 0.95) © PR B
Flotting position computed using farmula
(O User Entered Values (m-A)(n+1-A.B)

_— Where:
Upper Limit: r=rank, 1=largest

Lower Limit: MN=Mumbher of Years
A B=Constants

Time ¥Window Modification

DSS Range is  01JUN1851 - 27AUG2007
[ start date 1851()

[J end date 2007()

Plot Analytical

Compute lCurve View Report é [ QK ” Cancel ]

Figure B-46. General Frequency Analysis Editor for Test Example 7.

Flot Graphical
Curve

Shown in Figure B-47 is the General Frequency analysis editor with the
Options Tab selected. The Historic Period Data option has been
selected to reflect a historical flood event that produced a peak stage
of 31.12 feet in June of 2008. The Historic Period Start Year has
been left empty. By default this value will be the earliest year found in
the historic flood peak data or the systematic record. Therefore for
this example, 1851 will automatically be used for the Start Year of the
Historic Period. This Historic Period End Year has also been left
empty. By default this value will be the last year found in the historic
flood peak data or the systematic record. Therefore for this example,
2008 will automatically be used for the End Year of the Historic Period.

Other features on this tab include the Low Outlier Threshold, an
option to override the default Frequency Ordinates, and Output
Labeling. The changes made to these options include adding the 0.1
percent frequency ordinate and the data name was changed from
STAGE-ANNUAL PEAK to Stage.
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General Frequency -STAGE ANALYSIS TEST 7

Marre: |STAGE AMALYSIS TEST T| |
Description: |Examp|e 7, Stage analysis of Cedar River at Cedar Rapids, lowa E]|
Data Set: | CEDAR RAPIDS, STAGE DATA vl

DS§ File Name: | cyDocuments and Setiingsiq0hecmjfity Documents/SSP ProjectsiSSP_ExarnplestasP_ExamPLEC)|

Repart File: | ectsISSP_ExamplesIGeneraIFrequencyResuItsISTAGE_ANALYSIS_TEST_TISTAGE_ANALYSIS_TEE]|

General| Options | Analytical | Graphical

Laow Outlier Threshaold

[] Use Law Qutlier Threshald

Yalue |

Histaric Period Data Uzer Specified Freguency Ordinates
Use Histaric Data Use Yalues fram Tahle below
| Histaric Period Frequency in Percent

Qutput Lakheling

Data Mame

DSS dataname is  STAGE-ANNUAL PEAK HghTrreshors: || 0

0.2
1.0

change label |Stage

Data Linit
0SS Data Unitis  FEET

Historic Events 10.0
ater Year FPeak
2008 3112 T

[ chanae label |

Curve

Plot Analtical ‘ ‘

Compute

Flot Graphical

Cune ‘ Wiew Report @ ’ Ok ” Cancel ]

Figure B-47. General Frequency Analysis Editor with Options Tab Shown for
Test Example 7.

Once all of the General and Optional settings are set or selected, the
user can choose to perform an Analytical or Graphical analysis. In this
example, an analytical analysis was performed on the peak stage data.
Shown in Figure B-48 is the Settings tab for the analytical analysis.
As shown, the distribution selected for this example is LogPearsonlll.
The Skew option was set to Use Station Skew and the Do Not
Compute Excepted Probability option was selected.

B-54



HEC-SSP User's Manual Appendix B — Example Data Sets

General Frequency -STAGE ANALYSIS TEST 7

Narme: |STAGE AMNALYSIS TEST 7 |
Description: |Examp|e 7, Stage analysis of Cedar River at Cedar Rapids, lowa E]|
Data Set: | CEDAR RAFIDS, STAGE DATA v|

D85 File MName: |C:IDocuments and Settings/q0hecmjfity Documents/iSSP F'rojectsISSP_ExampleSISSP_E}(AMPLEC]|

ReportFile: | ects\S5P_ExamplesiGeneralFregquencyResults\STAGE_AMALYSIS_TEST_TUSTAG E_ANALYSIS_TEC] |

General | Options | Analtical | Graphical

Settings | Tapular Resuts | Plot

Log Transfarmation:  On Generalized Skew

(®) Use Station Skew

Distribution:

) Use Weighted Skew

) Use Regional Skew

Regional Skew: | |

Reg. Skew MSE: | |

Expected Probablity Curve
O Compute Expected Prab. Curve

(®) Do Mot Compute Expected Prob. Curve

Plot Analytical Flot Graphical

Compute ‘ Curve ‘ ‘ Curve ‘ View Report @ ’ QK ” Cancel ]
Figure B-48. General Frequency Analysis Editor with Settings Tab Shown for
Test Example 7.

Press the Compute button to perform the analysis. Once the
computations have been completed, a message window will open
stating Compute Complete. Close this window and then select the
Tabular Results tab within the analytical analysis. The tabular
results window should look Figure B-49.
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General Frequency -STAGE ANALYSIS TEST 7

Marre: |STAGE AMALYSIS TEST 7 |
Description: |Examp|e 7, Stage analysis of Cedar River at Cedar Rapids, lowa E]|
Data Set: | CEDAR RAPIDS, STAGE DATA vl

D33 File Mame: |quments and SettingsigOhecmiihty Documents(SSP F'rojectSISSP_ExamplesfSSP_EXAMPLES.dS:C]|

Repart File: |’_ExampIesIGeneralFrequencyResultslSTAG E_AMALYSIS_TEST_NSTAGE_AMALYSIS_TE ST_?.rpiE]|
General Options| Analytical | Graphical
Settings | Tabular Results | Plot
Fercent Chance Curve hased on Data Curve hased on User-Adjusted Statistics
Exceedance Computed Confidence Limits Computed Confidence Limits
Clrve Stage in FEET Curve Stage in FEET
Stage in FEET 0.95 0.05 Stage in FEET 0.95 0.05
0.1 35.0 1.6 30.4
0.2 32.0 376 28.0
0.5 28.2 326 2480
1.0 254 291 227
20 22.7 256 205
5.0 18.2 2.3 17.6
10.0 16.6 181 16.3
200 13.49 15.0 13.0
a0.0 10.0 10.6 9.4
80.0 7.2 7 6.7
90.0 6.1 6.6 a.6
95.0 5.4 58 48
95.0 4.2 4.7 37
System Statistics Mumber of Events
Statistic Walue Event MNumber
1.002 1
Star?dard Dey 0.168| |High Out!lers 1] Log Transformation: On
Station Skew 0.091) |Low Outliers 1] o
Regional Skew Zero Or Missing il Distribution: LogPearsanlll
Weighted Skew Systematic Events 106
Adopted Skew 0.091| |Historic Period 168

Plot Analtical H Plot Graphical

Compute ‘Cur\re Cune ‘ Wiew Report @Print | Ok |’ Cancel ]

Figure B-49. General Frequency Editor with Tabular Results Tab Selected for
Test Example 7.

As shown in Figure B-49, the Frequency Curve table contains the
following results:

Percent Chance Exceedance
Computed Curve (Log-Pearson Il results)
Confidence Limits (5% and 95% chance exceedance curves)

The frequency curve table contains results based on the data,
systematic and historic, and results based on user-adjusted statistics.
In this example no user-adjusted statistics were defined, therefore
these columns are empty. On the bottom left-hand side of the results
tab is a table of System Statistics for the observed station data (mean,
standard deviation, station skew) and regional adjustment (regional
skew, weighted skew, and adopted skew). Also on the bottom right-
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hand side of the results tab is a table of Number of Events showing the
number of historic events used in the analysis, number of high outliers
found, number of low outliers, number of zero or missing data years,
number of systematic events in the gage record, and the historic
record length (if historic data was entered).

This example reports one historical flood event, and a historical period
of 158 years, between 1851 and 2008. The reported statistics reflect
the use of the historical data adjustment outlined in Bulletin 17B,
Appendix 6. The report file (described below) shows the initial
computation of the statistics and frequency curve before the historical
data was used, and the resulting statistics and frequency curve after
the historical data is taken into account.

In addition to the tabular results, a graphical plot of the computed
frequency curves can be obtained by pressing the Plot Analytical
Curve button at the bottom of the analysis window. A plot of the
results for this test example is shown in Figure B-50.

=
E General Frequency Analytical Plot for STAGE ANALYSIS TEST 7 - ||O @
Eile Edit Yiew ‘Window
General Frequency Analytical Plot for STAGE AMALYSIS TEST 7
Feturn Period
1.0 11 2 a 10 50 100 500
1DDD 1 1 1 1 1 1 1 1 1 1 1
'_
L
L
[T
£ 0.0
o
fa}
b33
i
1.0 T T T T T T L I E— —
09999 0999 0.99 04 0.4 0.z 041 0.02 0005 0001 0000
FProhahility
Computed Curve = — = § Percent Confidence Limit = = — 05 Percent Confidence Limit
o Observed Events (Wieibull plotting positions) Historic Data

Figure B-50. Plot of the Frequency Curve Results for Test Example 7.

The tabular and graphical results can be sent to the printer or the
windows clipboard for transfer into another piece of software. To print
the tabular results, select Print from the bottom of the analysis
window. To send the tabular results to the windows clipboard,
highlight the data you want to send to the clipboard and then press
the Control-C key sequence. To print the graphical results, first bring
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up the graphical plot and then select Print from the File menu. To
send the graphic to the windows clipboard, select Copy to Clipboard
from the File menu.

In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-51
is the report file for Test Example 7.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
the final frequency curve results. Different types and amounts of
information will show up in the report file depending on the data and
the options that have been selected for the analysis.
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Ei STAGE_ANALYSIS_TEST_7.rpt

File Edit Search Format
File: |ts155P ProjectstSSP_ExamplesiGeneralFrequencyResults WS TAGE_ANALYSIS_TEST_PWSTAGE_AMNALYSIS_TEST_T.rpt
[ Z5% Jul 19493 1o Gug g9a Ldag =] dJ1. 58 | v
| L& Jul 2000 11.1800 | 949 19585 L.e700 Q2.52 |

| 17 Apr 2001 14.0400 | 100 1934 L. G500 23. 46 |

| 05 Jun 2002 7.0200 | 101 19ga L. 5300 a4, 39 |

| 16 May 2003 g.g200 | loz 1940 4.8600 95.33 |

| 27 May 2004 lg.3000 | 103 1956 4.6800 6. 28 |

| 03 Jul 2005 10.4300 | 104 1958 4, 5800 a7.20 |

| 08 Apr 2006 g.1000 | 1lo5 1964 4. 4300 23.13 |

| 27 Aug 2007 1l.0600 | 106 1931 4.1000 99,07 |

e e e e e e e e e |

<< Skew Weighting >

Based on 106 events, mean-square error of station skew = 0.052

Mean-sgquare error of regional skew is undefined.

<< Frequency Curwve >>

CEDAR RAPIDS, STAGE DATA

|  Computed Expected | Percent | Confidence Limits |

| Curwe Probability | Chance | 0.95 0.05 |

| Gtage, FEET | Exceedance | Stage, FEET |
== === === |

| 31.8174 === | 0.1 | 37.4074 27.8953 |

| 29.4024 == | 0.2 | 34,2504 25.9637 |

| 26. 2688 === 0.5 | 30.2054 23.4308 |

| 23.9327 === 1.0 | 27.23168 21.51958 |

| 21.6136 === | 2.0 | 24,3192 13,6010 |

| 1a. 5440 === | L.0 | 20. 5340 17.0205 |

| 16.1795 == | 10.0 | 17.6829 14,9924 |

| 13.7110 === 20.0 | 14,7825 12,8235 |

| 9.9774 === | L0.0 | 10. 6039 Q,3882 |

| 7.2493 === | g0.0 | 7.7807 6.7241 |

| 6.1307 === | 20.0 | G.6l68 L.6088 |

| 5.3366 === 95.0 | 5.8159 4,5176 |

| 4.1108 === 29.0 | 4. 5753 3.6087 |

[ s=mmeesmossssssssessssses [cessessessmes [ s=mmmemeesesssesseessosss |

<< Systematic Statistics >

CEDAR. RAPIDS, STAGE DATA 3
< >

1:1.1:1 11

Figure B-51. Report File for Test Example 7.
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Example 8: Using User-Adjusted Statistics

This example demonstrates how to use the General Frequency analysis
and enter user-adjusted statistics. The data for this example is from
an analysis that computed local runoff for the Rio Grande at
Albuquerque. The data includes unregulated daily average flows
generated by rainfall-runoff from areas downstream of upstream
reservoirs. The period of record used for this example is from 1944 to
2000. To view the data, right-click on the data record labeled
"Annual Daily Average Peak Flows Local Runoff at Albuquerque”
in the study explorer and then select Tabulate. The data will appear
as shown in Figure B-52.

//ILOCAL_INFLOWS_ALBUQUERQUE/F... [Z |[O|X]

Eile Edit ‘“iew

LOCAL_IMFLOWYS_ALE...
Qrdinate Date [ Time F L
CALC

CFS
FER-AVER
19 Aug 1944, 24:00 1,175.0
21 May 1945, 24:00 1,247.0
21 Aug 1946, 24:00 4v7g8.0
16 Aug 1947, 24:00 741.0
20 Jun 1948, 24:00 2,313.0
04 Aug 1949, 24:00 1,891.0
02 Aug 1950, 24:00 1,7490.0
01 Aug 1951, 24:00 1,499.0
12 Aug 1952, 24:00 2,061.0

18 Jul 1853, Z4:00 1,430.0
23 May 1954, 24:00 4580.0
25 5ep 1855, 24:00 4,7490.0

20 Jul 1856, Z24:00 1,040.0
20 0ct 1857, 24:00 3,613.0
30 May 1958, 24:00 4,358.0
24 May 1959, 24:00 542.0
11 Jun 1960, 24:00 913.0
23 Aug 1961, 24:00 861.0

09 Jul 1862, Z4:00 g427.0
30 Aug 1963, 24:00 5045.0
06 Jun 1964, 24:00 361.0
19 Jun 19645, 24:00 1,677.0
02 Aug 1966, 24:00 1,487.0
10 Aug 1967, 24:00 4,186.0

Figure B-52. Tabulation of the Peak Stage Data for Example 8.
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To plot the data for this example, right-click on the data record and
then select Plot. A plot of the data will appear as shown in Figure B-
53.

B Annual Daily Average Peak Flows Local Runoff at Al... E‘@IE|

Eile Edit “iew

5,000

4,500+

4,000+

3,500+

3,000+

2,500+ o

Flomy {cfs)
]
]

2,000+ a
1,5':”:'_ o o o 4 = o o o
1,000 o o @ ] 5 o o

500 e e

1] T T T T T T
19450 1960 1970 1980 19490 2000

1944 1948 1952 1956 1960 1964 1968 1972 1976 1930 1934 1983 1992 1996 2000
< LOCAL_INFLOWE_ALBUDUERQUE CALC FLOWY

Figure B-53. Plot of Data for Example 8.

A General Frequency analysis has been developed for this example.
To open the General Frequency analysis editor for Test Example 8,
either double-click on the analysis labeled LOCAL RUNOFF AT
ALBUQUERQUE TEST 8 from the study explorer, or from the
Analysis menu select open, then select LOCAL RUNOFF AT
ALBUQUERQUE TEST 8 from the list of available analyses. When
test 8 is opened, the General Frequency analysis editor will appear as
shown in Figure B-54.
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B General Frequency -LOCAL RUNOFF AT ALBUQUERQUE TEST 8

Marne: LOCAL RUMOFF AT ALBUQUERGQUE TEST 8|

Description: This examples shows how to enter user adjusted statistics LJ
Data Set: Annual Daily Average Peak Flows Local Runoff at Alhuguergue ~
D55 File Name: | ciDocuments and SettingsiqOhecmjfiDesktop/SSP_Examples/SSP_EXAMPLES dss [J
Report File: ICAL_RUNOFF_AT_ALBUGQUERQUE_TEST SILOCAL RUMNOFF_AT_ALBUQUERGUE_TEST 2.rpil]

General | options | Analytical | Graphical

Log Transform Flotting Fosition
&) Use Log Transfarm &) Weibull (4 and B=0)
() Da not use Log Transform O Median (& and BE= 0.3

Confidence Limits O Hazen (Aand B=0.5)

Other (Specify A, B
) Defaults (0.05, 0.95) o (Snecify A, B)

Flotting position computed using formula

() User Entered Yalues (m-A)i(n+1-A-B)

— Where:
Upper Limit: m=rank, 1=largest

Lower Limit: MN=Mumber of Years
AB=Constants

Time YWindow Modification

DSS Range is 19AUG1844 - 2400T2000
[] start date 1944 )

[ end date zo00()

Flot Analytical ‘ Plot Graphical

Compute ‘Curve Curve ‘ Wiew Repart & ’ Ok ” Cancel ]

Figure B-54. General Frequency Analysis Editor for Test Example 8.

Shown in Figure B-53 are the general settings that were used to
perform this frequency analysis. For this analysis, the Use Log
Transform option was selected, the Weibull plotting position method
was selected, the default Confidence Limits were selected, and no
modification was made to the Time Window.

Shown in Figure B-55 is the General Frequency analysis editor with the
Options Tab selected. Features on this tab include the Low Outlier
Threshold, an option to use Historic Data, an option to override the
default Frequency Ordinates, and Output Labeling. All defaults
settings were selected for this example.
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General Frequency -LOCAL RUNOFF AT ALBUQUERQUE TEST 8*

Marne: |LOCAL RUNGOFF AT ALBUQUERGUE TEST 8| |
Description: |This exarnples shows how to enter user adjusted statistics E]|
Data Set: |Annua| Daily Average Peak Flows Local Runoff at Albuguergue V|

D55 File Narne: |quments and SettingsiqOhecmifihy Documents/SSP F'rojectSISSF'_ExamplesISSP_EXAMF'LES.dS:C]|

Report File: |JCAL_RUNOFF_AT_ALEIUQUERQUE_TEST_SILOCAL_RUNOFF_AT_ALEIUQUERQUE_TEST_S.rpiD|

General| Options | analytical | Graphical

Low Outlier Threshald Historic Period Data User Specified Frequency Ordinates
[J Use Low Qutiier Threshald [ Use Historic Data [ Use Walues from Table below
Value | | Historic Period Freguency in Percent

: 0.2
Output Lakeling Start Year: l:l 02
Data Mame End Year: |:| 123

D55 data name s FLOWY High Threshald: I:I 50
Dlehangetabsl [ | e

Historic Events
Diata Linit a0.4

Water Year Peak
DSS Data Lnitis  CF3

Plot Analytical Flot Graphical

Compute ‘ Curve H Curve ‘ View Report @ ’ QK ” Cancel ” Apply ]

Figure B-55. General Frequency Analysis Editor with Options Tab Shown for
Test Example 8.

Once all of the General and Optional settings are set or selected, the
user can choose to perform an Analytical or Graphical analysis. In this
example, an analytical analysis was performed. Shown in Figure B-56
is the Settings tab for the analytical analysis. As shown, the
distribution selected for this example is LogPearsonlll. The Skew
option was set to Use Station Skew and the Do Not Compute
Excepted Probability option was selected.
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B General Frequency -LOCAL RUNOFF AT ALBUQUERQUE TEST 8*

Marne: LOCAL RUNOFF AT ALBUQUERGQUE TEST 8|
Descriptian: This examples shows how to enter user adjusted statistics LJ
Data Set: Annual Daily Average Peak Flows Local Runoff at Alhuguergue 4

D335 File Mame: jcuments and SettingsigOhecmifiby Documents/SSP Projects/SSP_Examples/SSP_EXAMPLES ds{)
RepartFile: ICAL_RUNOFF_AT_ALBUQUERQUE_TEST_SILOCAL_RUMOFF_AT_ALBUQUERQUE_TEST_&.rpil]

General | Options | Analytical | Graphical

Settings | Tabular Results | Plot

Log Transformation:  On Generalized Skew
Distribution: (® Use Station Skew
LogPearsonll 24 O Use Weighted Skew

() Use Regional Skew
Regional Skew:

Req. Skew MSE:

Expected Probablity Curve
) Compute Expected Prob. Curve

(%) Do Mot Compute Expected Prob. Curve

Plot Analtical H Plot Graphical

Cune Cune ‘ Wiew Report é ’ Ok ” Cancel ” Apply ]

Figure B-56. General Frequency Analysis Editor with Settings Tab Shown for
Test Example 8.

Compute

Press the Compute button to perform the analysis. Once the
computations have been completed, a message window will open
stating Compute Complete. Close this window and then select the
Plot tab within the analytical analysis. The analytical plot window
should look Figure B-57.
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B General Frequency -LOCAL RUNOFF AT ALBUQUERQUE TEST 8

Name: LOCAL RUNMOFF AT ALBUQUERQUE TEST 8
Description: This examples shows how to enter user adjusted statistics J
Data Set: Annual Daily Average Peak Flows Local Runoff at Albuguerque b

D55 File Name: |cuments and Settings/qOhecmifity Documents/SSP Projects/SSP_ExamplesiSSP_EXAMPLES dsd)

ReportFile: JCAL_RUNOFF_AT_ALEIUQUERQUE_TEST_SILOCAL_RUNOFF_AT_ALEIUQUERQUE_TEST_S.rpiC]
General | Options | Analtical | Graphical

Settings | Tabular Results | Plot

Log Transformation: On
Return Period

Distribution: LogPearsanlll
1.0 1.1 2 5 10 50 2001000 o
10000.0 1 1 1 . L L I | Computed Statistics
iean 3,13 Oflogs
Std Dev. o.z17/| oflogs
Skew 0.258/| ofloos
Adopted Skew 0.z258| oflogs
o User Statistics
o
§ 1000.04 [ Mean 0.000 Oflogs
=1
e [ st Dev. 0.000| oflogs
[ Adpt Skew 0.000| oflogs
Equivalent
Ij‘r‘rs of Rec
100.0 T T T T T T T T 11
09999 0.999 099 0.4 0.5 0.2 01 0.02 0.005 0.0001
Frobakbility
Computed Curve = e = § Percent Confidence Limit
e = = 0F Percent Confidence Limit o Observed Events (Wieibull plotting positions)
- Plot Analytical Flot Graphical
Curve Curve View Report é ’ QK ” Cancel

Figure B-57. The Plot Tab for Test Example 8.

As shown in Figure B-57, the Plot tab contains a graph of the
systematic data, the computed frequency curve, and the confidence
limits. The right side of the plot tab contains a table of Computed
Statistics and User Statistics. The user has the option to enter a
mean, standard deviation, adopted skew, and equivalent years of
record in the User Statistics table. The Compute button must be
pressed after User Statistics have been entered in order for the
program to compute a frequency curve using the user statistics.

As mentioned at the beginning of this example, the annual peak flows
were based on daily averaged flows. In order to compute an
instantaneous peak flow frequency curve, a relationship between daily
averaged flows and the corresponding instantaneous peak flows was
developed. This was done by plotting daily averaged flow and the
corresponding instantaneous peak flow for selected flood events.
Using this relationship, a Mean of 3.731 was computed and entered in
the User Statistics table and the analytical analysis was recomputed.
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Figure B-58 shows that the frequency curve computed from the user-
adjusted statistics is added to the graph. Figure B-58 also shows that
the user does not have to enter values for all statistics in order for the
program to compute a user-adjusted frequency curve. The program
will use statistics computed from the systematic and historic data if the
statistics are not defined in the User Statistics table. In this example,
the program used the computed statistics for standard deviation,
adopted skew, equivalent years of record and the user-defined mean
of 3.731 when computing the user-adjusted frequency curve.

B General Frequency -LOCAL RUNOFF AT ALBUQUERQUE TEST 8

Narne: LOCAL RUMOFF AT ALBUQUERQUE TEST 8
Description: This exarnples shows how to enter user adjusted statistics (]
Data Set: Annual Daily Average Peak Flows Local Runoff at Albuguergue hd

DS5File Name: acuments and SettingsfqOhecmifitty Docurnents/SSP ProjectsiSSP_Examples/SSP_EXAMPLES dss [

Report File: LOCAL_RUMOFF_AT_ALEUQUERGUE_TEST_SILOCAL_RUMOFF_AT_ALBUQUERQUE_TEST_&.rpt(L]
General | Options | Analtical | Graphical

Seftings | Tabular Results | Flot

Log Transformation: On
Return Period

Distribution: LogPearsonlll
1.0 1.1 2 5 10 50 2001000 o
100000.0 : 1 1 : L1 Lo Computed Statistics
Mean 3,13 0Oflogs
Std Dew. 0.z17/| ofloos
Skew 0.z5g8| ofloos
- IR Adopted Skew 0.z5g8| ofloos
&
£ Lser Statistics
g
= [] Mean 3.731| oflogs
1000.0 [ Std Dev. o.oo0| oflogs
[] Adpt Skew 0.000| Oflogs
Equivalent
|:l‘r'rs of Rec
100.0 T T T T T T T T T 7T
0.9999 0.99 0.4 0.5 0.2 01 0.02 0.005 0.0001
Probahility
Computed Cunve = = § Perzent Confidence Limit
e = = 0F Percent Confidence Limit — — — user stats Computed Curve
------ user stats § Percent Confidence Limit ====== uszer stats 5 Percent Confidence Limit
o Observed Events (Wizibull plotting pesitions)
Flat Analytical Plot Graphical
Curve Curve View Report 5 ’ Ok ] ’ Cancel ]

Figure B-58. Plot Tab with User-Adjusted Statistics and Frequency Curves for
Test Example 8.

Select the Tabular Results tab to see information for both the
computed and user-adjusted frequency curves. As shown in Figure B-
59, the Frequency Curve table contains the percent chance
exceedance, computed curves (Log-Pearson Il results), and the
Confidence Limits (5% and 95% chance exceedance curves) for both
the computed and user-adjusted statistics.
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On the bottom left-hand side of the results tab is a table of System
Statistics for the observed station data (mean, standard deviation,
station skew) and regional adjustment (regional skew, weighted skew,
and adopted skew). Also on the bottom right-hand side of the results
tab is a table of Number of Events showing the number of historic
events used in the analysis, number of high outliers found, number of
low outliers, number of zero or missing data years, number of
systematic events in the gage record, and the historic record length (if
historic data was entered).

General Frequency -LOCAL RUNOFF AT ALBUQUERQUE TEST &

Mame: |LOGAL RUNOFF AT ALBUQUERQUE TEST 8 |
Description: |This examples shows how to enter user adjusted statistics E]|
Data Set: |Annua| Daily Average Peak Flows Local Runoff at Albuguergue v|
D38 File Name: |cuments and Settings/qOhecmifitty Documents/S P Projects/S5P_ExamplesiSsP_EXAMPLES. s
Repart File: |JCAL_RUNOFF_AT_ALEIUQUERQUE_TEST_SILOCAL_RUNOFF_AT_ALEIUQUERQUE_TEST_S.rpiC]|
General | Options | Analtical | Graphical
Settings | Tabular Results | Plot
Fercent Chance Curve hased on Data Cune hased on User-Adjusted Statistics
Exceedance Cormputed Confidence Limits Computed Confidence Limits
Curve FLOW in CFS Curve FLOW in CFS
FLOW in CFS n.as 005 FLOWY in CFS 095 0.0s
0.2 B 6734 9,163.0 5,260.5 26,6136 36,5419 2087849
0.5 5,830.7 7,356.2 4,453.0 22,0563 29,336.3 17,782.3
1.0 4.751.8 B162.8 3,8949.3 18,9500 24 8773 15,5505
20 4.038.7 5,101.9 3,3754 16,106.4 20,346.5 13,4609
5.0 3,184.9 3,878.4 27284 12,701.3 15,4671 10,883.0
10.0 25854 3,0701 2,266.3 10,3503 12,2434 9,037.8
20.0 2,041.7 23458 181318 81422 9,355.0 7,2333
50.0 1,321.1 14746 11823 5,268.4 5,880.7 47148
g0.0 881.2 9926 THS.9 3,514.2 39586 30545
40.0 726 89244 6122 28776 3,288.0 24418
95.0 B15.5 T13.2 5109 2,454 6 28444 20374
95.0 463.3 552.8 3683 1,847.8 22044 1,468.49
System Statistics Mumber of Events
Statistic Walue Event MNumber
Mean 3.130f |Historic Events 1]
Standard Dev 0.217) [High Out!|ers 0 Log Transformation: On
Station Skew 0.258| |Low Outliers 1] o
Regional Skew Zero Or Missing il Distribution: LogPearsonlll
Weighted Skew Systematic Events a7
Adopted Skew 0.258| |Historic Period
e . Plot Analytical Plot Graphical
f Compute | Curve Clrve Yiew Report & Print ’ Ok ] ’ Cancel ]

Figure B-59. General Frequency Editor with Results Tab Selected for Test
Example 8.

In addition to the tabular results, a graphical plot of the computed
frequency curves can be obtained by pressing the Plot Analytical
Curve button at the bottom of the analysis window. A plot of the
results for this test example is shown in Figure B-60.
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E General Frequency Analytical Plot for LOCAL RUNOFF AT ALBUQUERQUE TEST 8 E@E|

File Edit “iew \Window

General Frequency Analytical Plot for LOCAL RUNOFF AT ALEUQIUERGLIE TEST &8
@ Return Period
1.0 11 2 5 10 50100 500
100000.0 I I I I I I I I I L
10000.0+
€3]
L
)
=
=
) s
| R
L et
1000.07
[~
1000 T T T T T T T T T T T
09999 0999 0499 04 05 0z 01 002 0005 0001 0.0001
Probability
Computed Curve = = = & Percent Confidence Limit = == 05 Percent Confidence Limit
— — — User Statz Computed Curve ~ ===ee- User Stats § Percert Confidence Limit ~ ====-= User Statz 95 Percent Confidence Limit
(o) Observed Ewents {eibull plotting positions)

Figure B-60. Plot of the Frequency Curve Results for Test Example 8.

The tabular and graphical results can be sent to the printer or the
windows clipboard for transfer into another piece of software. To print
the tabular results, select Print from the bottom of the analysis
window. To send the tabular results to the windows clipboard,
highlight the data you want to send to the clipboard and then press
the Control-C key sequence. To print the graphical results, first bring
up the graphical plot and then select Print from the File menu. To
send the graphic to the windows clipboard, select Copy to Clipboard
from the File menu.

In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-61
is the report file for Test Example 8.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
the final frequency curve results. Different types and amounts of
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information will show up in the report file depending on the data and
the options that have been selected for the analysis.

QUERQUE_TEST_8.rpt

File Edit Search Format
File: “regquencyResults\LOCAL_RUNOFF_AT_ALBUQUERGUE_TEST_SILOCAL_RUMNOFF_AT_ALBUQUERQUE_TEST_8.rpt

-—= A
General Frequency Analysis
25 Jun z005 0l:04 PH

-—— Input Data ---

Analysis Name: LOCAL RUNOFF AT ALEUQUEROUE TEST &
Description: This examples shows how to enter user adjusted statistics

Data Set Name: Anrmal Daily Awerage Peak Flows Local Punoff at Albumquerdue
D35 File Name: C:/Docunents and Settings/gUOhecnif /My Documents/35F Projects/35P_Exauples/S5P_I
D35 Pathname: //LOCAL_ INFLOWS ALBUQUERQUE/FLOW/0LlJAN1900/IR-CENTURY /CALC/

Start Date:
End Date:

Project Path: C:\Documents and SettingshdgOhecm]fyMy Documents)35F Projectsh35F _Examples
Report File Name: C:%Documents and Settingshqihecm]fyMy Documentsh 35F Projectsh 33F_Examples G
Result File Name; C:%Documents and Settingshqihecn]fyMy Documentsh 35F Projectsh 33F_Examplesh G

Plotting Position Type: Weibull

Probability Distribution Type: Pearson Type ITT
Use Log Transform

Upper Confidence Lewel: 0.05
Lower Confidence Lewel: 0.95

Skew Option: Tse 3tation Skew
Regional Skew: ---
Regional Skew MSE: --—-

Use User-Supplied Statistics

TUzer Mean: 3.731

Use Sample Std.Dew. for User 5td.Dew.
Use idopted Skew for User Skew

Use Sample Size for User Number of Years

Display ordinate walues using 0 digits in fraction part of walue

-—— End of Input Data --—-

Based on 57 ewvents, 10 percent outlier test walue K(N) = 2.818

0 low outlieris) identified below test walue of 329.Z1

<< High Outlier Test >

Based on 57 ewents, 10 percent outlier test walue K(N) = 2.818
< >

1.1 11

Figure B-61. Report File for Test Example 8.
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Example 9: General Frequency — Graphical Analysis

This example demonstrates how to create a Graphical Analysis within a
General Frequency analysis. The data for this example is from an
analysis that computed regulated flow for the Rio Grande at
Albuquerque. The data includes regulated daily average flows from
upstream reservoirs routed downstream to Albuquerque. The period
of record used for this example is from 1974 to 2002. To view the
data, right-click on the data record labeled "Annual Daily Average
Peak Flows Rio Grande at Albuquerque” in the study explorer and
then select Tabulate. The data will appear as shown in Figure B-62.

//RIO GRANDE AT ALBUQUERQUE, NM/... [Z ][O|X]

File Edit Yiew

Qrdinate

RIO GRAMDE AT A...
FLOWY
REGLULATED VOL...

LInits

CFS

Type

INST-WAL

01 Jan 1974

1,950.000

24 May 1975

5,800.000

21 May 1976

3,170.000

18 Aug 1977

1,640.000

24 May 1978

4,320.000

01 Jun 1979

7,870.000

28 May 19350

7,130.000

05 May 19581

2,170.000

09 Jun 1982

4,630.000

12 Jun 1983

7,330.000

27 May 1954

8,500.000

24 Apr1985

8,650.000

07 Aug 19386

4,670.000

22 Jul 1987

f,120.000

01 Apr1983

3,880.000

27 Apr1984

3,710.000

12 May 1950

2,420.000

07 Aug 1991

4,800.000

12 May 19592

5,900.000

05 Jun 1993

7,000.000

12 May 1994

f,250.000

25 May 19495

f,370.000

22 Feb 19496

1,770.000

11 Jun 1997

5,980.000

09 May 1998

3,940.000

01 Jun 1999

4,550.000

Figure B-62. Tabulation of the Peak Stage Data for Example 9.
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To plot the data for this example, right-click on the data record and
then select Plot. A plot of the data will appear as shown in Figure B-

63.

B Annual Daily Average Peak Flows Rio Grande at Albuquerque g@]g|

File Edit “iew

6,000 =} o

5,000 5 5

Floww (cfs)
Q
]
Q

4,000 o =]

3,000+

2,000
° o

T T T T T T
1974 1980 1985 1980 1985 2000
1974 1976 1973 1980 1982 1954 1936 1985 1990 1992 1994 1996 1993 2000
@ RIO GRANDE AT ALBUOUERQUE, NM REGULATED “OLUME-DURATION ANAL_1-DUAY M&X FLOWY

Figure B-63. Plot of Data for Example 9.

A General Frequency analysis has been developed for this example.

To open the General Frequency analysis editor for test example 9,
either double-click on the analysis labeled REGULATED FLOW RI0O
GRANDE TEST 9 from the study explorer, or from the Analysis menu
select open, then select REGULATED FLOW RI10O GRANDE TEST 9
from the list of available analyses. When Test 9 is opened, the
General Frequency analysis editor will appear as shown in Figure B-64.
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B General Frequency -REGULATED FLOW RIO GRANDE TEST 9

Marne: REGULATED FLOW RIO GRAMDE TEST 9|

Description: Example using a graphical general frequency analysis LJ
Data Set: Annual Daily Average Peak Flows Rio Grande at Albuguergue ~
D55 File Name: | ciDocuments and SettingsiqOhecmjfiDesktop/SSP_Examples/SSP_EXAMPLES dss [J
Report File: Its\IREGULATED_FLOW_RIO_GRANDE_TEST_SIREGULATED_FLOW_RIO_GRANDE_TEST 9.rpil]

General | options | Analytical | Graphical

Log Transform Flotting Fosition
&) Use Log Transfarm &) Weibull (4 and B=03
() Da not use Log Transform O Median (& and BE=0.3)

Confidence Limits O Hazen (Aand B=0.5)

Other (Specify &, B
(®) Defaults (0.05, 0.95) o (Specify )
Flotting position camputed using formula
() User Entered Yalues (m-A)(n+1-AB)

— Where:
Upper Limit: m=rarik, 1=largest

Lower Limit: MN=Mumber of Years
AB=Constants

Time YWindow Modification

DSS Range is 01JAN1G74 - 16MAY2002
[] start date 1974()

[ end date zo02()

Flot Analytical ‘ Plot Graphical

Compute ‘Curve Curve ‘ Wiew Repart & ’ Ok ” Cancel ]

Figure B-64. General Frequency Analysis Editor for Test Example 9.

Shown in Figure B-64 are the general settings that were used to
perform this frequency analysis. For this analysis, the Use Log
Transform option was selected, the Weibull plotting position method
was selected, the default Confidence Limits were selected, and no
modification was made to the Time Window.

Shown in Figure B-65 is the General Frequency analysis editor with the
Options Tab selected. Features on this tab include the Low Outlier
Threshold, an option to use Historic Data, an option to override the
default Frequency Ordinates, and Output Labeling. All defaults
settings were selected for this example.
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B General Frequency -REGULATED FLOW RIO GRANDE TEST 9 E@E|

Name: REGULATED FLOW RIO GRANMDE TEST 9|
Description: Example using a graphical general frequency analysis )
Data Set: Annual Daily Average Peak Flows Rio Grande at Albuguergue hd
D55 File Name: |cuments and Settings/qOhecmifity Documents/SSP Projects/SSP_ExamplesiSSP_EXAMPLES dsd)
Report File: Its\REGULATED_FLOW_RIO_GRAMDE_TEST_S\REGULATED_FLOW_RIO_GRANDE_TEST_9.rpil)
General| Options | Analytical | Graphical
Lowy Qutlier Threshold Histaric Period Data User Specified Freguency Ordinates
[J Use Low Qutiier Threshald [ Use Historic Data [ Use Walues from Table below
Value - ;
Histaric Period Freguency in Percent
. 0.z
Output Labeling Start Year: 05
Diata Marne End Year: 123
DSS data name is  FLOW Mgl Tl a0
[ change label 1233
) Historic Events SU.D
Data Unit Water Year Peak a0.0
DSS Data Lnitis  CF3 .
90.0
[ change label gall
95.0
Plot Analytical Flot Graphical
Compute Curve Curve View Report é ’ QK ] ’ Cancel ]

Figure B-65. General Frequency Analysis Editor with Options Tab Shown for
Test Example 9.

Once all of the General and Optional settings are set or selected, the
user can choose to perform an Analytical or Graphical analysis. In this
example, a graphical analysis was performed. Shown in Figure B-66 is
the Graphical analysis tab. As shown, a graph containing the
systematic data and graphical curve is on the left side and a table
containing the user-entered frequency curve is on the right side of the
window. The user must manually enter a peak value for each
frequency ordinate and then press the Compute button before the
program plots the graphical curve. For this example, a reservoir
model was used to route synthetic hydrographs through the reservoir
network upstream of Albuquerque using current operating criteria.
This was done for the 0.2, 0.5, 1.0, 2.0, 10, 20, and 50 percent
events. Output from the model was input into the Frequency
Ordinates table. For the more frequent events (10 year and below),
the graphical curve was fit to the data visually. This example shows
how a reservoir network can influence the frequency curve. Notice
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how the frequency curve is flat for the 20 through the 1 percent
chance events. The reservoir network is able to control flooding in this
range. This example also shows that as flood events become larger,
the reservoir network has less influence on controlling downstream

flooding.
General Frequency -REGULATED FLOW RIO GRANDE TEST 9
Marne: REGULATED FLOW RIO GRAMDE TEST 8
Description: Example using a graphical general frequency analysis o
Data Set: Annual Daily Average Peak Flows Rio Grande at Albuguergue -
D35 File Name: | cyDocuments and SettingsigOhecmjfiDe sktop/SSP_ExamplesiSSP_EXAMPLES. dss J
Report File: tsIREGULATED_FLOW_RIO_GRANDE_TEST_SIREGULATED_FLOW_RIO_GRANDE_TEST S.rpil)
General | Options | Analytical| Graphical
Log Transformation: On
Retum Period User-Defined Graphical Curve
1.0 1.1 2 a8 10 a0 200 1000
100000.0 } t t t — = Fraguency Ordinates
Fercent Chance
Exceedance i Ve
0.2 14,300.0
0.5 10,300.0
7 1.0 7.,751.0
)y 2.0 7,750.0
100000 s 5.0 7,600.0
7 10.0 7,510.0
w e T I e - 20.0 7,380.0
& 50.0 5,400.0
= 50.0 2,500.0
g 90,0 1,650.0
o 95.0 1,z00.0
99.0 650.0
1000.0+
P
v
100.0 T T T T T T T T T1
0.9995 0995 0.949 0.9 0.5 0z o1 0.02 0.005 0.0001
Frobahility
] Obzerved Bvents (Wieibull plotting positions) User Curnve
e = = § Percent Confidence Limit == 05 Percent Confidence Limit
Flat Analtical Flat Graphical
Compute Curve Curve View Repart é ’ QK ] ’ Cancel

Figure B-66. Graphical Tab Shown for Test Example 9.

A graphical plot of the graphical frequency curve can be obtained by
pressing the Plot Graphical Curve button at the bottom of the
analysis window. A plot of the results for this test example is shown in
Figure B-67.
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B General Frequency Graphical Plot for REGULATED FLOW RIO GRANDE TEST9  [C|[O)X)

File Edit Wiew yincow

General Fregquency Graphical Plot for REGULATED FLOWY RIO GRAKNDE TEST 8

g] Return Period

1.0 1.1 2 & 10 a0 100 500
1DDDDDD 1 1 1 1 1 1 1 1 1 1 1
e
%
~
10000.07 e e e — - -~
0] —— emp=U P _ L o
S IS olo A R ey =T
= ’Df -
= e
(@} - f"bf’
— - 2
= R st
s i
1000.07 r /,f
=
>
{F’
1DDD T T T T T T T T T T T
09359 05999 093 0Aa 048 0z 041 002 0.003 0.001 0.0001
Prohability

o Observed Everts (Wieibull plotting positions]

— — = 0f Percent Confidence Limit

User Curve = = = 5 Percent Confidence Limit

Figure B-67. Plot of the Frequency Curve Results for Test Example 9.

The graphical results can be sent to the printer or the windows
clipboard for transfer into another piece of software. To print the
graphical results, first bring up the graphical plot and then select Print
from the File menu. To send the graphic to the windows clipboard,
select Copy to Clipboard from the File menu.

In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-68
is the report file for Test Example 9.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, and additional calculations needed.
Different types and amounts of information will show up in the report
file depending on the data and the options that have been selected for
the analysis.
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REGULATED_FLOW_RIO_GRANDE_TEST_

File Edit Search Format
File: | neralFrequencyResults\REGULATED_FLOW_RIO_GRAMDE_TEST_MREGULATED_FLOW_RIO_GRANDE_TEST_9.rpt
__________________________ A
General Fregquency Analysis
25 Jun 2008 0z:20 PH
—-- Input Data ---
Analysis Name: REGULATED FLOW RIO GRANDE TEST 2
Description:
Data Set Name: Anmual Daily Average Peak Flows Rio Grande at Albuquerdue
D58 File Name: C:/Documents and Settings/gOhecm]f /My Documents/3%5P Projects/35P_Examples/S3P_1
D35 Pathname: //RI0 GRANDE AT ALEUQUERQUE, NM/FLOW/O01JAN1900/IR-CENTURY/REGULATED WOLUME-DURAT
Jtart Date:
End Date:
Project Path: C:hDocuments and Settingshglhecm]f£yMy Documentah33F Projects)\iSF_Exanples
Report File Name: C:‘\Documents and Settings)glhecm]if\My Documents)S5P Projects)\S3F_Exauples’ Gt
Result File Name: C:iDocuments and Jettings)qOhecmifiMNy Documentsh53F Projectah33P_Examples’ Gt
Plotting Position Type: Weibull
Probahility Disztribution Type: Hone
Use Log Transform
Display ordinate walues using 0 digits in fraction part of walue
--- End of Input Data ---
<< Low Outlier Test »=
Based on 29 events, 10 percent outlier test walue KE(N) = 2.549
0 low outlier(s) identified below test walues of 1,004.42
<< High Outlier Test >>
Based on 29 ewvents, 10 percent outlier test walue E(N) = 2.549
0 high outlier(s) identified ahowe test walue of 17,375.83
--- Final Results ---
<< Plotting Positions >
anmmal Daily Awerage Peak Flows Rio Grande at Albucuerdue
| Events Analyzed | Ordered Events |
| FLOW | Water FLOW Weibull | 5
< >
1:1.11 11

Figure B-68. Report File for Test Example 9.
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Example 10: Volume-Duration Frequency Analysis, Maximum
Flows

This example demonstrates how to perform a Volume-Duration
Frequency analysis for maximum flows. The data for this example was
derived from an analysis where a time-series of daily average
unregulated flows were computed for the Rio Grande at Albuquerque.
The period of record for this example is from 1941 to 2002. To view
the data, right-click on the data record labeled "Rio Grande at
Albuquerque UNREGULATED" in the study explorer and then select
Plot. The data will appear as shown in Figure B-69.

B Rio Grande at Alubquerque UNREGULATED

Eile Edit “iew
]
20,000
B
8 s &
15,0008 o g
]
_ 8 B B
- B E Bo
& 8 :—
z e B
2 10,0007 E Eg -] -
[ g &
o By B
] ¥ b
& B
5,000 2y B8
\-'.1
|:| - - . v .o e wd W
1850 1860 1870 1880 1880 2000
1841194519491953 19571961 196519691973 18771931 1995195881993 1997 2001
o UMREG_ALBUQUERQUE CALC FLOWY

Figure B-69. Plot of Daily Average Flow for Example 10.

A Volume-Duration Frequency analysis has been developed for this
example. To open the Volume-Duration Frequency analysis editor for
test example 10, either double-click on the analysis labeled RIO
GRANDE AT ALBUQUERQUE UNREGULATED FLOW TEST 10 from
the study explorer, or from the Analysis menu select open, then
select RO GRANDE AT ALBUQUERQUE UNREGULATED FLOW
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TEST 10 from the list of available analyses. When test 10 is opened,
the Volume-Duration Frequency analysis editor will appear as shown in
Figure B-70.

[ Volume-Duration Frequency -RIO GRANDE AT ALBUQUEROUE UNREGULATED FLOW TEST 10

Marne RIO GRANDE AT ALELUQUERGUE UNREGULATED FLOWTEST 10

Description: Unregulated Yolume-Duration Analysis Rio Grande at Albuguerque [J
Data Set: Rio Grande at Alubguergue UNREGULATED b
DSSFile MName: | caTemplS8P_ExamplesiSSP_EXAMPLES dss (]
Report File: UE_UNREGULATED_FLOW_TEST_10iRI0_GRANDE_AT_ALBUQUERGUE_UNREGULATED_FLOW_TEST_10.mil.)

General | Options | Duration Table | Analytical | Graphical

Log Transform

() Use Log Transform

(O Do not use Log Transform
Mazimurm or Minimurn Analysis
& Analyze Maximums

) Analyze Minimurms

Plotting Position
@ Weibull (A and B=0)
) Median (& and B=0.3)
) Hazen (4 and B=0.5)
() Other (Specify A, B)
Flotting position computed using formula

(m-A)in+1-A-B)
Where

Time Window Modification

End Points

D55 Range is  26APR1941 - 305EP2002
[ start date

[ end date
Season

To define a subset ofthe year

“fear Specification mi=rank, 1=largest

N=Mumber of Years SRS S season end
A B=Constants [F] [m) )

NOTE: season must he within a year,
as defined in the Year Specification

() Wiater Year (starts Oct 1)

&) Calendar Year (starts Jan 1)

O ather
starting L]

Plot Yearly Data

Flot Duration

Campute [ Data

Plot Analytical

Plot Graphical
Curve

| Curve

s

Figure B-70. Volume-Duration Frequency Analysis Editor for Test Example 10.

Shown in Figure B-70 are the general settings that were used to
perform this frequency analysis. For this analysis, the Use Log
Transform option was selected, the Weibull plotting position method
was selected, Analyze Maximums was selected, the Calendar Year
option was selected, and no modification was made to the Time
Window.

Shown in Figure B-71 is the Volume-Duration Frequency analysis
editor with the Options Tab selected. Features on this tab include an
option to override the default Flow-duration values, an option to
override the default Frequency Ordinates, and Output Labeling.
Both the flow-duration and frequency ordinate tables were modified.
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B2 Volume-Duration Frequency -RI0 GRANDE AT ALBUQUERQUE UNREGULATED FLOW TEST 10*

Name: ‘R\O GRANDE AT ALBUGUERGUE UNREGULATED FLOW TEST 1 D\ |
Description: ‘Unregu\atedVn\ume-DuratinnAna\ysis Rin Grande at Albuguergue [:]|
Data Set: ‘Rio Grande at Alubguergue UNREGSULATED "l
D35S File Mame: \C \TemplSSP_ExamplesiSSP_EXAMPLES dss [:]|
Report File:

‘ UE_UNREGULATED_FLOW_TEST_10RIO_GRANDE_AT_ALBUQUERQUE_UNRE GULATED_FLCW_TEST_10.rpi(L) |

General‘ Optiong | Duration Table | Analical | Graphical

Flow Durations

User Bpecified Frequency Ordinates Historic Period Data
Change or add o default values Use Values from Table helow [ Use Historic Data
Duration in days Freguency in Percent Historic Period
1 0.1)A Start Year: | |
7 0.2
16 0& End Year: | |
1] 1.0
120 20 Duration High Threshold
50 1-day
10.0 7-day
20.0 16-day
A0.0] o G0-day
120-day
Qutput Labeling Low Outlier Threshald
Histaric Events
Data Mame [] Use Low Dutlier Threshold
DSS data nameis FLOWY ‘fear 1-clay T-lay 16-day
Duration Low Threshold
[ change label ‘ ‘ 1-day
Data Unit T-dey

15-clay
D55 Data Unitis  CFS B0-day
120-day
[ change label ‘ ‘

Plot Duration

Compute l Data

Plot Analytical
Curve

Flot Graphical
Curie

View Report £ [ Ok ” Cancel H
Figure B-71. Options Tab Shown for Test Example 10.

Apply

Once all of the General and Optional settings are set or selected, the
user can extract the volume-duration data from the time-series of
daily flows. Select the Duration Data tab and press the Extract
Volume-Duration Data button at the bottom of the table. The table
should then fill with the flow-duration values, as shown in Figure B-72.
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BUQUERQUE UNREGULATED FLOW TEST 10*

Narme: \Fuo GRANDE AT ALBUQUERGUE UNREGULATED FLOW TEST 10 |

Description: ‘Unregu\ated wolurme-Duration Analysis Rio Grande at Albuguergue [:]|

Diata Set |Rio Grande at Alubguergus UNREGULATED v|

DSS File Name: | ¢ (Templ55P_Examples\S5P_EXAMPLES dss ]|

ReportFile: \ UE_UNREGULATED_FLOW_TEST_10MRI0_GRANDE_AT_ALBUQUERQUE_UNREGULATED_FLOW_TEST_10 rpi[:]|

General | Optiong | Duration Table | anaitical | Graphical

Yalume-Duration Data
. Highest Mean Value for Duration, Average Daily FLOW in CFS
ear
1 7 15 B0 120
Date FLOW Date FLOW Date FLOW Date FLOW Date FLOWY
1942| D4/2411042] 22076 4| 05151047  153458) OROSMG942( 1308868 0641842 121373 07/0611842 79309 ~
1943] 04/28/1043 47330| 060211043 46381 05081943 44403] 0B03A943 2574.3] 070211943 18408
1944| D517/1044] 13601 6| 05221044  123348) 052810944 116017 07/051544 7056.8] D7/22(1944 44603
1945 D5/08/1045]  121406| 05131045  11199.3) O5MBAG45) 103581 06M Q1945 B137.1] D7/09M1945 37041
1946] 04/23/1046 2908 8| 0412711046 27338 05031946 22730] 06M 71946 1230.4] DB31/1946 9785
1947| 0511211047 7003 6| 0511611047 5848 5] 05M8M1947 5118.0] 0BM5A1947 2709.0] DBIZEM 547 17898
1948| 05/28/1048]  122736| ORM1A048[  102245) OBN9A54E 9950.8] 06MSA948 70143 D7M10M948 45671
1940] 0B/23/1048]  10556.0] DBIZ7A049 9642.2] OB30A 549 B133.2] 0B30A 540 56828 4] D7/30/1940 43860
1950] 04/24/1850 2901 1| 04271850 27118 047301 950 23967 06041950 1549.3] DBM2M950 131948 3
1951| 05/10/1851 1881 6| 05/14M1051 1718.3] 02311851 1610.7] 0M 41851 1082.0 DBOSM 851 B6E 6
1962| 05/08/1052]  116634| OS11A062[  10749.8) 05/191952 9703.8] 06221952 71472 D7/22M1952 47047
1953| 05/31/1053 2706.0| 0RMD41 863 2497 2| 0BG 953 22830] 0B20A953 17292 DBIZBM 953 1208 6
1954| 05/18/1054 21221| 042111054 20503 04/281 954 10291 OB0H1954 156952 DBO7H 954 131 6
1956| 08/25/1055 5406 6| 05/28/1055 2694.8] 05301 955 23498] 06211955 1565092 DBI2OM 955 11648
1956| 05071056 1766.1| 05111110856 1722.1| 05/ 11956 1626.0] 06M 11956 1172.4] DB 41956 9418
1957| 0BI0BIB5T 9403 5| 0BIT111067 8794.2| OBM 51957 78A5.2| 07061957 5357.8] DBI01M957 43603
1958| D5/14/1058)  125901| OSA7AGES[  12047.0] 05231068 114826 06 411558 5120.4] DBIZ2M958 54335
1950| 08/26/1058 2638 4| 05/2011058 1821.8] 05201959 1624.8] OB05A 950 1049.8] DBI01A 953 B44 6
1960] 04/13/1860 6034 6| 047161860 53356 04241960 48325] 06221960 3299.1| DBI2Z7M960 24826
1961| D5/04/1961 665 4| 05071067 50527 05071561 4518.2] 0BG 861 3084.0) DE2EM1 561 20017
1962| 04/2211062 a023 2| 04271062 B121.7| 05021962 7280.3] 06281962 4879.4] DBM2M1962 31086
1963| 04/15/1063 2477 4| 04116063 2288 6 0416963 2097 4] 05M 5963 1614.7] DBI0H1963 11162 v
| Eract olume-Duration Data_{

Flat Duration

Campute \ Data

Plot Analytical
Curve

Plot Graphical
Curve

View Report & [ ok J[ cancel | mapy
Figure B-72. Volume-Duration Data Table for Test Example 10.

Once the data has been extracted, the user must choose to perform an
Analytical or Graphical analysis. In this example, an analytical
analysis was performed. Shown in Figure B-73 is the Settings tab for
the analytical analysis. As shown, the distribution selected for this
example is LogPearsonlll. The Skew option was set to Use Station
Skew and the Do Not Compute Excepted Probability option was
selected.
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B2 Volume-Duration Frequency -RI0O GRANDE AT ALBUQUERQUE UNREGULATED FLOW ... E@§|

Log Transformation:

Distribution:

LogPearsonlll

Matne: RIO GRANDE AT ALEUQUERQUE UNREGULATED FLOYWY TEST 1 U|
Description: Unregulated Yolurme-Duration Analysis Rio Grande at Albuguergue [
Data Set: Rio Grande at Alubguergue UNREGULATED b

D55 File Name: 4Dacuments and SettingsigOhecmifiMy DocumentsiSSP Projects\SSP_ExamplesiSSP_EXAMPLES(L)

ReportFile: ULATED_FLOW_TEST_1UIRIO_GRANDE_AT_ALEIUQUERQUE_UNREGULATED_FLOW_TEST_1E]
General | Options | Duration Table | Analytical | Graphical

Settings | Tabular Results | Plot| Statistics

Expected Prohablity Curve

() Gompute Expected Praob. Curve

on Shkew
(®) Use Station Skew

bt ) Use Weighted Skew

() Use Regional Skew

Duration Reg. Skew R.Skew MSE
(&) Do Mot Campute Expected Prab. Cutve 1
7
15
60
120
Plot Plot Flot
Duratian Analytical Graphical
Compute Data Curve Curve Wiew Report é ’ Ok ] ’ Cancel

Figure B-73. Settings Tab Shown for Test Example 10.

Press the Compute button to perform the analysis. A message
window will open stating that a few of the annual maximums occurred
during the beginning of the year. The message suggests that the user
change the year/season specification to capture independent events.
You want to minimize the possibility that the same flood event is used
for consecutive years. Press the OK button to finish the compute.
Once the computations have been completed, a message window will
open stating Compute Complete. Close this window and then select
the Tabular Results tab within the analytical analysis. The results
table should look Figure B-74. The top portion of the results table
contains the percent chance exceedance for all durations (the report
contains confidence limits). The bottom portion of the results table
contains the statistics for all duration.
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Volume-Duration Frequency -RI0 GRANDE BUQUERQUE UNREGULATED FLOW TEST 10

Narme: \Fuo GRANDE AT ALBUQUERGUE UNREGULATED FLOW TEST 10 |
Description: ‘Unregu\atedVo\ume-DuratlonAna\vsm Rio Grande at Albuguergue [:]|
Diata Set |Rio Grande at Alubguergus UNREGULATED v|
DSS File Name: | ¢ (Templ55P_Examples\S5P_EXAMPLES dss ]|
ReportFile: \ UE_UNREGULATED_FLOW_TEST_1MRIO_GRANDE_AT_Al BUQUERQUE_UNREGULATED_FLOW_TEST_10 rpi[:]|
General | Optians | Duration Tab\e| Analytical | Graphical
Settings | Tabular Results ‘ Plat| Statistics
“alume-Duration Fraguency Curves far RI0 GRANDE AT ALBUQUERQUE UNREGULATED FLOWY TEST 10, Average Daily FLOW in CFS
Percent
Chance 1 7 15 60 120
Exceedance
0.1 33320.5 291091 26569.0 233781 15649.0] A
0.2 30373.0 26717.2 24369.4 20836.9 13904.4
0.5 26426.8 234522 21367.9 17581.9 11702.5
10 234156 20905.0 18027 5 15203.0 101158
20 20383 6 182018 166281 12899 3 85954
50 163412 147337 13364 6 98718 66643
100 13247 6 119660 108209 78450 5306.9
200 10096.3 80832 81955 57832 39758
50.0 56300 50073 44855 30848 22228
800 2962.0 2506.3 22248 1547 8 11950
800 20433 1676.7 14804 1052 8 8504
850 14784 1776 10345 TEE S 6368
830 7730 5752 5001 3626 3625
Stalistics 1 7 16 60 120
Mean 3731 3670 3622 3470 3335
Standard Dev 0319 0336 0341 0.342 0311
Station Skew -0.438 -05629 05633 -0.330 0231
Regional Skew
‘Weighted Skew
Adopted Skew -0.438 -05629 05633 -0.330 0231
# Years 61 61 61 A1 61—
# Zeroissing 4 4 4 4 3|

Flat Duration
Data

Plot Analytical
Curve

Plot Graphical
Curve

View Report & print
Figure B-74. Tabular Results Tab for Test Example 10.

As shown in Figure B-75, the Plot tab contains a graph of the
systematic data and the computed frequency curves. Notice how
some of the frequency curves look like they might cross if the lines
were extended. The Statistics tab can be used to modify the
computed statistics to ensure that the frequency curves are consistent.
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B2 Volume-Duration Frequency -RI0 GRANDE AT ALBUQUERQUE UNREGULATED FLOW TEST 10

Name: RIO GRAMDE AT ALEUQUERGUE UNREGULATED FLOWTEST 10

Description: Unregulated Wolume-Duration Analysis Rio Grande at Albuguergue (]
Data Set: Rio Grande at Alubguergue UNREGSULATED M
D35 File MName: | caTemplSSP_Examples\SSP_EXAMPLES dss =]
ReportFile UE_UNREGULATED_FLOW_TEST_10RIO_GRANDE_AT_ALBUQUERQUE_UNRE GULATED_FLCW_TEST_10.rpi(L)

General | Options | Duration Table | Anaiical | Graphical

Settings | Tabular Results | P10t | Statistics

Return Period

1.0 141 2 5 10 50 100 200 500
100000.0 L L L L L L L L P
o 100000
e
(5}
g
=
(=1
|
" 1000.04
100.0 T T T T T T T T T T T
0.9999 0.999 0.99 0.9 0.5 0z 01 0.02 0.010.005 0.002 0.0001
Probahility
u 1-Day Data Observed Events (veibwll plofting postions) 1-Day Curve [ | 7-Day Data Observed Events (Weibull plotting postions)
T-Day Curve n 15-Day Data Observed Events (Wieibull plotting postions) 15-Day Curve
] 60-Day Data Observed Events (Weibull plotting positions) BO0-Day Curve u 120-Day Data Observed Events (Weibull plotting positions)

120-Day Curve

Plot Duration

Compute l Data

Plot Analytical
Curve

Flot Graphical
Curie

Figure B-75. Plot Tab for Example 10.

For this example, the standard deviation and the adopted skew values
were modified to make sure the volume-duration frequency curves
were consistent. As shown in Figure B-76, the check boxes next to
mean, standard deviation, and adopted skew were checked and then
user-adjusted statistics were entered into the table for all durations.
The Compute button must be pressed after adjusted statistics have
been entered in order for the program to recompute the frequency
curves using the user-adjusted statistics. Figure B-77 shows the Plot
tab after the user-adjusted statistics were entered on the Statistics
tab. Results on the Tabular Results tab will also update when user-
adjusted statistics are entered on the Statistics tab.
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BUQUERQUE UNREGULATED FLOW TEST 10

Name: \Fuo GRAMDE AT ALBUQUERQUE UNREGULATED FLOW TEST 10 |
Description: ‘Unregu\atedVo\ume-DuratlonAna\vsm Rio Grande at Albuguergue [:]|
Data Set ‘RID Grande at Alubguergue UNREGULATED *’l
DSS File Name: | ¢ (Templ55P_Examples\S5P_EXAMPLES dss ]|
ReportFile: \ UE_UNREGULATED_FLOW_TEST_10MRI0_GRANDE_AT_ALBUQUERQUE_UNREGULATED_FLOW_TEST_10 rpi[:]|
General | Options | Duration Tab\e| Analdical | Graphical
Settings | Tabular Results Flot| BiaiiSﬁCS‘
-0.20 -
q ED: Log Transfarmation: On
= B L Distribution: LogPearsonlll
2 -0407 2 H-axs Parameter ‘Y-axis Parametet
® .0.50 :
i - - [ ] . |Mean V| ‘Skew -
-0.60 T T T T T T T T -
33 335 34 345 35 356 36 3.65 a7 375 Update Plot
Mean
Sample Statistics 1 7 15 B0 120
Mean 3TH 3.670 3.622 3.470 3334
Standard Dev. 0.319 0.336 0.341 0.342 0.311
Station Skew -0.438 -0.529 -0.533 -0.330 -0.231
Adopted Skew -0.438 -0.529 -0.533 -0.330 -0.231
Use | Adjusted 1 7 15 60 120
Statistics
[v] |Mean 3731 367 3622 3.47 3335
[v] |Standar 033 032 0.315 0.31 0.3
[v] |Adopted 046 048 -0.55 -0.56 -0.57

Flat Duration
Data

Plot Analytical
Curve

Plot Graphical
Curve

Figure B-76. Statistics Tab for Test Example 10.

BUQUERQUE UNREGULATED FLOW TEST 10

Name ‘FHO GRANDE AT ALBUGUERQUE UNREGULATED FLOWWTEST 10 |
Description: ‘Unregu\atedVo\ume-DuratmnAna\vsm Rio Grande at Albuguergue [:]|
Diata Set |Rio Grande at Alubguergus UNREGULATED v|
D38 File Name: | ¢ iTemplSSF_Examples\SSP_EXAMPLES dss ]|
ReportFile: \ UE_UNREGULATED_FLOW_TEST_10MRI0_GRANDE_AT_ALBUQUERGUE_UNREGULATED_FLOW_TEST_10 rpi[:]|
General | Options | Duration Tab\e| Analdical | Graphical

Settings | Tabular Results | Plot | Statistics

Return Period
1.0 1.1 2 I} 10 a0 100 200 &S00
00000 1 1 1 1 1 h 1 L PR

o  10000.0

T

3]

£

z

]

T

1000.0+
100.0 T T T T T T T T T T T
0.9999 0.999 0.99 09 0.5 0.2 0.1 0.02 0.010.005 0.002 0.0001
Probahility
] 1-Day Data Observed Events (Weibull plotting postions)  ——— 1-Day Curve [ | 7-Day Data Chserved Events (Weibull plotting postions)
—— T-Day Curve n 15-Day Data Chserved Events (Weibull plotting postions) 15-Day Curve
| 60-Day Data Obszerved Events (Weibull plotting positions) ——— 60-Day Curve n 120-Day Data Obzerved Events (Weibull plotting positions)
——— 120-Day Curve

Plot Duration

Compute \ Data

Flot Analytical
Curve

Plot Graphical
Curve

Figure B-77. Plot Tab for Example 10 After the Statistics were Adjusted on the
Statistics Tab.
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In addition to the Tabular Results and Plot tabs, graphical plots can be
opened by selecting the Plot Duration Data or Plot Analytical
Curve buttons at the bottom of the analysis window. A plot of the
results for this test example is shown in Figure B-78.

r - |
BA Volume-Duration Frequency Analytical Plot for RIO GRANDE AT ALBUQUERQUE UNREGULATED FLOW TEST 10 =13
File Edit Wiew ‘Window

“olurne-Duration Frequency Analytical Plot for RIO GRANDE AT ALBUGUERQUE UNREGULATED FLOWY TEST 10
@ Return Period
1.0 1.1 2 5 10 50 100 500
1DDDDDD 1 1 1 1 1 1 1 1 1 1 1
10000.0
[ia]
L
(]
£
=
(@]
—
[T
1000.04
100.0 T T T T T T T T T
09953  0.999 0.99 09 0.5 02 01 0.02 0.005 0001 00001
Probability

u 1-Day Data Observed Events (Weibull plotting positions) —— 1-Day Curve

u 7-Day Data Ohserved Events (Weibull plotting positions) —— T-Day Curve

u 15-Day Data Observed Events (Weibull plotting positions) —— 15-Day Curve

u B0-Day Data Observed Events (Weibull plotting positions) —— BO0-Day Curve

L} 120-Day Data Observed Events deibull plotting positions) — 120-Day Cure

Figure B-78. Plot of the Frequency Curve Results for Test Example 10.

The tabular and graphical results can be sent to the printer or the
windows clipboard for transfer into another piece of software. To print
the tabular results, select Print from the bottom of the analysis
window. To send the tabular results to the windows clipboard,
highlight the data you want to send to the clipboard and then press
the Control-C key sequence. To print the graphical results, first bring
up the graphical plot and then select Print from the File menu. To
send the graphic to the windows clipboard, select Copy to Clipboard
from the File menu.

In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-79
is the report file for Test Example 10.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
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the final frequency curve results. Different types and amounts of
information will show up in the report file depending on the data and
the options that have been selected for the analysis.

B RIO_GRANDE_AT_ALBUQUERQUE_UNREGULATED_FLOW_TEST_10.rpt

Eile Edit Search Format

File: ho_GRAMDE_AT_ALBUGQUERGUE_UNREGULATED_FLCW_TEST_10IRI0_GRANDE_AT_ALEUQUERGUE_UMREGULATED_FLOW_TEST

__________________________ A
Volume-Duration analysis
25 Jun 2003 04:03 PN

-—— Input Data ---

Analysis Name: RIO GRANDE AT ALBUQUERQUE UNREGULATED FLOW TEST 10
Description: Unrequlated Wolume-Duration Analysis Rio Grande at Albuquerdque

Data Aet Name: Rio Grande at Alubcquercue UNREEGULATED
D55 File Name: C:hDocuments and Settings\gOhecnif\My Documents)$3F Projects\55P_Examples\55P EXAMPLES. dss
D55 Pathname: //UNREG ALEUQUERQUE/FLOW/DL1JAN1S953/1DAY FCALC/

Project Path: C:\Documents and Settingshglhecn]f\My Documentsh\S5F Projects\S5P_Exauples
Feport File Name: C:\Documents and SettingshgOhecnif£\My Documents)53P Projects)$5P_Examples’VolumeFredquencyin:
Result File Name: C:\Documents and SettingsigOhecnif\My Documents)53P Projects)33P Examples)VolumeFredquencyin:

Analyze Maxinums
Analyzis Year: Calendar Year

Record Start Date: 26 Apr 1941
Record End Date: 30 Sep 2002

User-Specified Durations
Duration: 1 day
Duration: 7 days
Duration: 15 days
Duration: 60 days
Duration: 120 days

Plotting Position Type: Weibull

Probability Distribution Type: Pearson Type IIT
Usze Log Transform

Upper Confidence Lewel: 0.05
Lower Confidence Lewel: 0.95

Uzer-%pecified Fredquencies
Frequency: 0.1
Frequency: 0
Frequency: 0.
Frequenecy: 1
Frequency: Z
Frequency: 5.
Frequency: 10,
Frequency: 20,
Frequency: 50.

Seemeoscnmron G0

=== T I

Tooo

11,10 11

Figure B-79. Report File for Test Example 10.
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Example 11: Volume-Duration Frequency Analysis, Minimum
Flows

This example demonstrates how to create a low flow Volume-Duration
Frequency analysis. The data for this example was downloaded from
the USGS. It is comprised of daily average flow for the Chattahoochee
River at Cornelia, Georgia. Drought conditions were occurring in the
region at the time of this analysis. Among other things, a low flow
analysis can be used to determine the severity of a drought. The
period of record for this example is from 1957 to 2007. To view the
data, right-click on the data record labeled "CHATTAHOOCHEE
RIVER-CORNELIA, GA-FLOW" in the study explorer and then select
Plot. The data will appear as shown in Figure B-80.

¥ CHATTAHOOCHEE RIVER-CORNELIA, GA-FLOW =13

Eile Edit “iew

16,000 - .
o o
14,000+ 2 o
o
o o
12,000+ o
o o
e
o o
10,0004 5 o 5 o .
o
o o
— o
£ gooo o o ° o =
g o o =]
E ° o °% © o” o ¢ o
“ 5,000 & "éo 5 © o oo
o o0 & 6egoo 5 %8 Po0° B o
o 2 Bo o & go o
4,000 e o & K o
2,000
T T T ST
1960 1970 1980 1990 2000
1957 1961 1965 1969 1973 1977 1981 1985 1989 1993 1997 2001 2005
o CORMELIA, GAUSGS FLOW

Figure B-80. Plot of Daily Average Flow for Example 11.

A Volume-Duration Frequency analysis has been developed for this
example. To open the Volume-Duration Frequency analysis editor for
test example 11, either double-click on the analysis labeled LOW
FLOW VOLUME-DURATION ANALYSIS TEST 11 from the study
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explorer, or from the Analysis menu select open, then select LOW
FLOW VOLUME-DURATION ANALYSIS TEST 11 from the list of
available analyses. When test 11 is opened, the Volume-Duration
Frequency analysis editor will appear as shown in Figure B-81.

B2 Volume Duration Frequency LOW FLOW VOLUME DURATION ANALYSIS TEST 11*

Marne: LOWY FLOWY YOLUME DURATION ANALYSIS TESTW']'

Description This example shows how to perform & low fow analysis using HECG-S5P [
Data Set: CHATTAHOOCHEE RIVER-CORMELIA, GA-FLOWY b
DBSFile Name: | ci\TemmSSFP_ExamplesiSSP_EXAMPLES. dss J
Repart File: Oy _VOLUME_DURATION_ANALYSIS_TEST 1 1WLOW_FLOW _WVOLUME_DURATION_ANALYSIS_TEST_11 .rpt[:]

General | Options | Duration Table | Analtical | Graphical

Lag Transform Flotting Position Tirne Window Modification
(=) Use Lag Transfarm (& Weibull (4 and B = 0y End Points
© Do not use Log Transform O Median (hand B=0.3) D838 Range is  31JUL1857 - 22JUN2008
_ [ start date [

Waxirnurm or Minirum Analysis (@ e ] 5= 0 6)

O Other (Specify & B) ] Gtz #1Dec2007 ()
) Analyze Maximums '

Flotting position computed using Season
(¥ Analyze Minimums farmula

(m-A)in+1-A-B) Ta define a subset of the year

‘fear Specification ‘Where: season statt season end

m=rank, 1=largest
(O Water Year {starts Oct 13 M=Mumbher of Years O ] o

BRI NOTE: season must be within @ year,

(® Calendar Year (starts Jan 1) - e
as defined in the Year Specification

O Other
starting =
FlotYearly Data
Flot Duration Flot Anahtical Flot Graphical
Ccompute Data Curve Curve View Report & [ ok J[ cance J[  mony |

Figure B-81. Volume-Duration Frequency Analysis Editor for Test Example 11.

Shown in Figure B-81 are the general settings that were used to
perform this frequency analysis. For this analysis, the Use Log
Transform option was selected, the Weibull plotting position method
was selected, Analyze Minimums was selected, and the Calendar
Year option was selected. The Calendar Year option was selected
because low flows are possible in late September, early November.
Starting the year on January 1 minimizes the possibility of using the
same low flow event in multiple years. An end date of 31 December
2007 was entered in the Time Window Modification. This end date
was specified because not all the data for the summer of 2008 was
available at the time of the analysis.

Shown in Figure B-82 is the Volume-Duration Frequency analysis
editor with the Options Tab selected. Features on this tab include an
option to override the default Flow-duration values, an option to
override the default Frequency Ordinates, and Output Labeling.
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B2 Volume-Duration Frequency -LOW FLOW VOLUME DURATION AMALYSIS TEST 11*

Mame: |LOW FLOW YOLUME DURATION AMALYSIS TEST 11| |
Description |Th|s example shows how to perfarm a low flow analysis using HEC-5SP E]|
Data Set: |CHA'I'I'AHOOCHEE RIVER-CORMELIA, GA-FLOW v|
DSEFile Name: |caTempiasP_ExamplesiS3F_EXAMPLES dss ]|
Report File: | 04_VOLUME_DURATION_ANALYSIS_TEST_111L0W_FLOW_YOLUME_DURATION_ANALYSIS_TEST_11.mpt()|
General| Options | Duration Table | Analytical | Graphical
Flow Durations Uzer Specified Frequency Ordinates Histaoric Period Data
Change or add to default values [] Use Walues fram Tahle helow [[] Use Histaric Data
Duration in days Freguency in Percent IRIIele (el
J 05 Start Year: | |
7 1.0
30 2.0 End ‘ear: | |
B0 5.0
90 10.0 Duration Laowy Threshold
20.0 1-thay S
50.0 T-day
30-day
Output Labeling High Outlier Threshold Er5 =
90-day v
Data Narme [ Use High Outlier Threshold Historlc Events
DEE datanameis FLOW
Duration High Threshold Year 1-day T-day 30-day
[] change Iabel | | 1-day
Data Unit ;Dd:;y
DSS DataUnitis  CFS B0-dlay
A0-day
[ change lakel | |
< d
Flot Duration Flot Anahtical Flot Graphical
Ccompute Data Curve Curve View Report & [ ok J[ cance ][ apoy

Figure B-82. Options Tab Shown for Test Example 11.

Once all of the General and Optional settings are set or selected, the
user can extract the volume-duration data. Select the Duration Data
tab and press the Extract Volume-Duration Data button at the
bottom of the table. The table should then fill with the flow-duration
values, as shown in Figure B-83.
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Volume-Duration Freque LOW FLOW VOLUME DURATION ANALYSIS TEST 11

Marng: |LO\N FLOWY YOLUME DURATION AMALYSIS TEST 11 |

Description |This example shows how to perfarm a low flow analysis using HEC-SSP [:]|

Data Set: |CHAT|'AHOOCHEE RIVER-CORMELIA, GA-FLOW v|

DSSFile Name: |GiTempigsr_ExamplesiSSF_EXAMPLES dss ]|

Report File: |OW_VOLUME_DURAT\ON_ANALYSIS_TEST_‘I TLOW_FLOWY_VOLUME_DURATIOMN_AMALYSIS_TEST_11 .rptD|

General | Optiong | Duration Table |Ana\y1ica\ Graphical

Volure-Duration Data
_— Lowast Mean Valug for Duration, Average Daily FLOW in CFS
1 7 li} 1) 40
Date FLOWY Date FLOWY Date FLOW Date FLOWY Date FLOWY
1958| 12M3M958 202.0) 12/26M19458 JEE.4| 1272171958 299.4| 127261958 307.1| 12426958 3326 ~
1858| 0873001959 222.0) 0873001858 306.3] 01/01/1959 3707 010171959 342.9] 010171959 3445
1860( 07M7HM3E0 325.0) 071911860 4279 12M0/1860 467.0| 12/311960 a07.8] 124311960 8725
T861( 11121961 270.0) 10/291961 367.9] 111211961 AT8.6| 127091961 413.8] 12/09/1961 4442
1963| 10/28M962 198.0) 11/0811963 2586 11/08/1962 282.00 11M7M962 3284 11M7FHM962 3525
1963| 10/2001963 244.0) 1002101863 288.4| 11/04/1963 304.9] 117281963 338.0] 11221963 3723
1964 | 097271964 300.0) 097281964 3379 092971964 414.9] 09281964 4834 010141964 459.9
1965| 097261965 175.0) 1272411865 2771| D9r29/1965 303.6| 12291965 348.2] 120311965 3578 L
1866( 08111966 200.0) 094121966 267.3| 01/02/1 966 303.2| 01/021 966 348.2] 01/0441 966 3489
18967 | 08191987 380.0) 081911967 476.9| D4/23/1967 576.0| 01/021967 6257 01014967 5772
1868| 081451968 245.0) 0873001868 287.0| D9r145/1968 352.4| 101461968 363.7] 11071968 3724
1868| 10/ 91369 296.0) 1073001968 366.4| 1053171969 425.0| 0BMAM969 510.5] 01014969 5164
1870( 10/041970 229.0) 10/081870 261.6] 10181970 306.6| 10/19M1970 344.5] 100281970 404.9
1871 105311871 363.00 10/131871 4366 01/01/1971 451.0) 01/031971 473.0] 0101971 4850
1872| 101461972 290.0) 09716818732 345.7| 092911972 398.8| 107221972 421.2] 11021972 4727
1973| 10/271873 373.0) 10/27H1873 444 1] 11181973 4532 115201973 a01.4] 11201973 556.4
1974| 11/081974 278.00 11111874 372.0{ 111161974 408.3| 117181974 4421 120071974 487.2
1875| 08/241875 307.0) 0827THETS 390.7| D9/OBM97TE 454.6| 08M1BM97E G424 010141975 518.8
1876( 097231876 288.0) 09/23M1876 3729 10/06/1976 433.2| 10/06M 976 491.5] 11281976 5101
18771 NAM3MT A7 7 1830 _NANAMATT 49 4| 0841877 Al _NAMAMAarT A1 01 N9l 3877 41347 b
[ ExtractYolume-Duration Data ]

Plot Duration
Data

Flot Analytical
Curve

Plat Graphical
Curve

View Report & l Ok I [ Cancel

Figure B-83. Volume-Duration Data Table for Example 11.

Once the data has been extracted, the user must choose to perform an
Analytical or Graphical analysis. In this example, an analytical
analysis was performed. Shown in Figure B-84 is the Settings tab for
the analytical analysis. As shown, the distribution selected for this
example is LogPearsonlll. The Skew option was set to Use Station
Skew and the Do Not Compute Excepted Probability option was
selected.
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B2 Volume-Duration Frequency -LOW FLOW VOLUME DURATION AMALYSIS TEST 11

Mame: LOW FLOWY YOLUME DURATION ANALYSIS TEST 11

Description This exarmple shows how to perform & low flow analysis using HEC-SSP [
Data Set: CHATTAHOOCHEE RIVER-CORMELIA, GA-FLOWY b
D85 File Name: | cATemp\S5P_ExamplesiSSP_EXAMPLES dss 2
Repart File: Ch_VOLUME_DURATION_ANALYSIS_TEST 1 1WLOW_FLOW VOLUME_DURATION_ANALYSIS_TEST_11 .rpt[:]

General| Options | Duration Table | Anahtical | Graphical

Settings | Tahular Results | Plot | Statistics

Log Transfarmation: On Shew
Distribution (&) Use Station Skew
LogPearsonlll -

0 Use Weighted Skew

Expectad Probablity Curve
() Use Regional Skew

O Compute Expected Prob, Gure

Dwration Req. Skew R.Skew MSE
(%) Do Mot Compute Expected Prob. Curnve 1
7
30
1]
a0
. > Flot Duration Flot Anahtical Flot Graphical
[ Compute § Data Curve Cunve Wiew Report =1 [ 0K ] [ Cancel

Figure B-84. Settings Tab Shown for Test Example 11.

Press the Compute button to perform the analysis. A message
window will open stating that a few of the annual maximums occurred
during the beginning of the year. The message suggests that the user
change the year/season specification to capture independent events.
You want to minimize the possibility that the same flood event is used
for consecutive years. Press the OK button to finish the compute.
Once the computations have been completed, a message window will
open stating Compute Complete. Close this window and then select
the Tabular Results tab within the analytical analysis. The results
table should look Figure B-85. The top portion of the results table
contains the percent chance exceedance for all durations (the report
contains confidence limits). The bottom portion of the results table
contains the statistics for all duration.
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B2 Volume-Duration Frequency -LOW FLOW VOLUME DURATION ANALYSIS TEST 11

Marng: |LOW FLOWY YOLUME DURATION AMALYSIS TEST 11 |
Description |This example shows how to perfarm a low flow analysis using HEC-SSP [:]|
Data Set: |CHA'I'I'AHOOCHEE RIVER-CORMELIA, GA-FLOW "|
DSSFile Name: |GiTempigsr_ExamplesiSSF_EXAMPLES dss ]|
Report File: | 04O LUME_DURATION_ANALYSIE_TEST_111LOW_FLOW_YOLUME_DURATION_ANALYSIS_TEST_1 1.t
General| Options | Duration Table| Analytical | Graphical
Settings | Tabular Results ‘ Plot| Statistics
Wolume-Duration Fregueney Curves for LOWY FLOW VOLUME DURATION ANALYSIS TEST 11, Average Daily FLOW in CFS
Fercent
Chance 1 7 30 G0 90
Exceedance
99.0 4704 4916 5721 528.2 656.4| &
5.0 404.3 4533 517.2 A69.1 5924
90.0 3671 4262 4823 5316 5533
a0.0 3214 3875 43587 481.5 a02.1
a0.0 2364 3003 3385 arrao 3877
20.0 161.4 2086 247 2723 2042
100 12841 164.2 19853 M8 2440
5.0 104.0 131.3 160.6 1837 2058
2.0 an.7 a9.1 1261 1455 166.9
1.0 67.4 a0.7 1058 1230 1437
0.5 66.7 660 89.3 104.5 1243
0.2 455 50.9 71.8 4.7 1032
Statistics 1 T el B0 80
Mean 2.351 2.444 2.504 25852 2579
Standard Dev. 0182 0171 0159 0154 0143
Station Skew -0.758 -1.201 -0.989 -0.977 -0.888
Regional Skew
Weighted Skew b
Adopted Skew -0.758 -1.201 -0.989 -0.977 -0.888
#'Vears 50 50 50 50 50| w
Flot Duration Flot Analytical Flot Graphical
[ Compute § Data Curve Curve [ View Report ] [ & Frint ] l Ok I [ Cancel Apply

Figure B-85. Tabular Results Tab for Test Example 11.

As shown in Figure B-86, the Plot contains a graph of the systematic
data and the computed frequency curves. Notice how some of the
frequency curves look like they might cross if the lines were extended.
The Statistics tab can be used to modify the computed statistics to
ensure that the frequency curves are consistent.
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. 2 Volume-Duration Frequency Analytical Plot for LOW FLOW VOLUME DURATION ANALYSIS TEST 11

File Edit Wiew MWindow
Wolume-Duration Frequency Analytical Plot for LOVWY FLOWY WOLUME DURATICOMN ANALYSIS TEST 11
Return Period
10 11 2 5 10 60 100 200 500
10000 | | I | | | | P R
ool
[T
Q
£ 1ooad
Z
a
—
w
10.0 T T T T T T T T T —
0.9399 0.994 0.9 0.4 0.5 0.2 0.1 0.02 0.01 0.002 0.0001
Probahility

M {-Day Data Observed Everts (Wieibull plotting pesitions]) O 1-Day Data Low Dutlier — 1-Day Curve

B 7-Day Data Observed Everts OWiibull ploting positions] 7-Day Data Low Outlier —— 7-Day Curve

B 30-Day Dats Observed Euents (Vizibull plotting position=) O  30-Day Data Low Outlier —— 30-Day Curve

M 60-Day Data Observed Events (Wizibull plotting positions) 60-Day Data Low Outlier 60-Day Curie

B 90-Day Data Observed Events (Wizibull plotting positions) O 90-Day Data Low Outlier 90-Day Curue

Figure B-86. Plot for Test Example 11.

For this example, the standard deviation and the adopted skew were
modified to make sure the volume-duration frequency curves were
consistent. As shown in Figure B-87, the check boxes next to mean,
standard deviation, and adopted skew were checked and then user-
adjusted statistics were entered into the table for all durations. The
Compute button must be pressed after adjusted statistics have been
entered in order for the program to recompute the frequency curves
using the user-adjusted statistics. Figure B-88 shows the Plot tab
after the user-adjusted statistics were entered on the Statistics tab.
Results in the Tabular Results table will also update when user-
adjusted statistics are entered on the Statistics tab.
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Marng: |LO\N FLOWY YOLUME DURATION AMALYSIS TEST 11 |
Description |This example shows how to perfarm a low flow analysis using HEC-SSP [:]|
Data Set: |CHATI'AHOOCHEE RIVER-CORMELIA, GA-FLOW "|
DSSFile Name: |GiTempigsr_ExamplesiSSF_EXAMPLES dss ]|
Report File: |OW_VOLUME_DURAT\ON_ANALYSIS_TEST_‘I TLOW_FLOWY_VOLUME_DURATIOMN_AMALYSIS_TEST_11 .rptD|
General| Options | Duration Table| Analytical | Graphical
Settings | Tabular Results Plut| Statistics |
T 1 q Log Transfarmation: Cn
- 260 s Distribution: LogPearsonlll
z 7 . H-auis Pararneter f-axis Pararmeter
= 2404
= + i + + + + + + Duratian V| |Mean b
1} 10 20 30 40 a0 B0 70 a0 90 Update Flot
Duration
Sample Statistics 1 7 30 60 90
hean 2.351 2.444 2.504 2552 2579
Standard Dev. 0182 0171 0.159 0.154 0.143
Station Skew -0.758 -1.201 -0.939 -0.977 -0.888
Adopted Skew -0.758 -1.201 -0.939 -0.8977 -0.888
Use | Adjusted 1 7 30 60 90
Statistics
[¥] |Mean 2.351 2.444 2.504 2552 2579
[v| |Standar.. 01a 0175 017 0.165 0.16
[¥] |Adopted -0.9 -0.88 -0.86 -0.84 -0.82
Flot Duration Flot Analytical Flot Graphical
Compute Data Curve Curve View Report & Frint l Ok I [ Cancel Apply

Figure B-87. Statistics Tab for Test Example 11.

Volume-Duration Freq -LOW FLOW VOLUME DURATION ANALYSIS TEST 11
Name ‘LOW FLOW WOLIUME DURATION ANALYSIS TEST 11 |
Description: ‘This example shaws how to perfarm a low low analysis using HEC-SSP D|
Data Set: ‘CHATFAHOOCHEE RIVER-CORMNELIA, GA-FLOWY vl
D55 File Name: ‘C {TemplSSP_ExamplesiGSP_EXAMPLES dss D'
Report File ‘f_FLOW_VOLUME_DURATION_ANALYSIS_TESTJ TLOW_FLOW_YOLUME_DURATIOMN_AMALYSIE_TEET_11 .rptD|

General | Options DuraliUnTab\e| Analytical | Graphical

Settings | Tahular Results| F'\UI‘ Statistics

Return Period
1.0 1.1 2 5 10 50 100 200 500
10000 1 1 1 1 1

o]
[
=]
£ 1000
=
Q
—1
(I
100 T T T T T T T T T T
0.9999 0.999 092 09 0.4 0z 01 0.0z 0.0 0.002 0.0001
Probahility

| | 1-Day Data Oheerved Events (Weibull plotting positions) o 1-Davy Data Loy Outlier — 1-Day Curve

u 7-Day Data Ohserved Everts (Weibull plotting positions) T-Day Data Low Cutlier —— 7-Day Curve

B 30-Day Data Observed Events (Weibul plotting postions) O  30-Day Data Lo Outlier ——— 30-Day Curve

| | 60-Day Data Ohserved Events (Wieibul plotting postions) 60-Day Data Love Outlier — G0-Day Curve

[ ] 90-Day Data Ohserved Evernts (Weibull plotting positions) (m] 90-Day Data Love Outlier — 90-Day Curve

Plot Duration Flot Analytical Flot Graphical
Compute Data Curve Curve Yiew Report 5 Frint Apply

Figure B-88. Plot Tab for Test Example 11.
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FLOWin CFS

In addition to the Tabular Results and Plot tabs, graphical plots can be
opened by selecting the Plot Duration Data or Plot Analytical
Curve buttons at the bottom of the analysis window. A plot of the
results for this test example is shown in Figure B-89.

B Volume Duration Frequency Analytical Plot far LOW FLOW VOLUME DURATION ANALYSIS TEST 11
Bl [dt Yew ndow

Violume-Duration Frequency Analytical Plot for LOW FLOW VOLUME DURATION AMALYSIS TEST 11
Retum Panod
11 2 -] 10 50 100 200 5001000

1000

100
04988

T T T T T T T T T ™—T
0958 (15 ] [15:] 05 02 01 002 0010005 0002 00001

Prabability
B |.Day Data Observed Events (Weibull plotting positions) 1-Diay Data Low Outlier 1-Diay Curve
= 7-Day Data Observed Events (Weibull plotting postions) 7-Diry Data Low Oulker —— 7-Day Curve
B 30.Day Data Observed Events (Waibull plotting positions) B 30-Day Data Low Qutlier 30-Day Cunve
B E0-Day Data Obsarved Events (Weibull plotting positions) E0-Diay Diata Lows Qutiier ED-Diay Curve
| =  90-Day Data Observed Events (Wabull plotting poshons) 90-Oiary Diata Lowr Outher 90-Dhiry Curvee

Figure B-89. Plot of the Frequency Curve Results for Test Example 11.

The tabular and graphical results can be sent to the printer or the
windows clipboard for transfer into another piece of software. To print
the tabular results, select Print from the bottom of the analysis
window. To send the tabular results to the windows clipboard,
highlight the data you want to send to the clipboard and then press
the Control-C key sequence. To print the graphical results, first bring
up the graphical plot and then select Print from the File menu. To
send the graphic to the windows clipboard, select Copy to Clipboard
from the File menu.

In addition to the tabular and graphical results, there is a report file
that shows the order in which the calculations were performed. To
review the report file, press the View Report button at the bottom of
the analysis window. When this button is selected a text viewer will
open the report file and display it on the screen. Shown in Figure B-90
is the report file for Test Example 11.

The report file contains a listing of the input data, preliminary results,
outlier and historical data tests, additional calculations needed, and
the final frequency curve results. Different types and amounts of
information will show up in the report file depending on the data and
the options that have been selected for the analysis.
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Fle Edt Search Format

Flle: | ¢ iTempSSP_ExamplesivalumeFrequencyanalysisResults\LOW_FLOW_YOLUME_DURATION_ANALYSIS_TEST_11\LOW_FLOW_VOLUME_DURATION_AMALYSIS_TEST_11.rpt

<< Skew Weighting >>

Based on 50 events, mean-square error of station skew = 0.252
Mean-square error of regional skew iz undefined.

<< Frequency Curve >>
CHATTAHOOCHEE RIVER-CORMELTA, GA-FLOW (7-day Min)

| Computed Expected | Percent | Confidence Limits |
| Curve Probability | Chance Non- | 0.0% 0.95 |
| FLOW, CF3 | Exceedance | FLOW, CF3 |
| | | |
| 451.6 | 99.0 | 571.5 436.8 |
| 453.3 | 95.0 | 520.7 405.7 |
| 426.2 === | 90.0 | 455.4 383.4 |
| 387.5 | 80.0 | 436. 1 350.9 |
| 300.3 | 50.0 | 330.5 274.1 |
| 208.6 | 20.0 | 229.8 186.3 |
| 164.2 | 10.0 | 184.1 142.2 |
| 131.3 | 5.0 | 150.8 108.7 |
| 29.1 | 2.0 | 117.4 8.8 |
| 80.7 | 1.0 | 98.1 6l.8 |
| g6.0 | 0.5 | §2.4 48.7 |
| 0.9 - 0.2 | 685.7 35.7 |
| | | |

<< Systematic 3tatistics >»
CHATTAHOOCHEE RIVER-CORNELTA, GA-FLOW (7-day Min]

Log Transforu:

| | |

I FLOW, CF3 I Number of Events 1

I I 1

| Mean 2.444 | Historic Events [}

| Stendard Dev 0.171 | High Outliers 0 1

| station Skew -1.201 | Low Outliers 1 1

| Regional Skew --- | Zero Ewents 0 1

| Weighted Skew --- | Missing Events i 1

| Adopted Skew -1.201 | Systematic Events 50|

| | |
<< User Freguency Curve >

CHATTAHOOCHEE RIVER-CORNELIA, GA-FLOW (7-day Min)

| Computed  Expected | Percent |  Confidence Limits I
| Curve  Probability | Chamce Non- | 0.05 0.95 |

11,111 11

Figure B-90. Report File for Test Example 11.
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