IHA Tutorial

Part 1 of this tutorial will take you through the IHA Wizard, which explains some basic features
of the software, and allows you to set up a basic analysis. Part 2 will take you through some more
advanced features of the software.

For additional helps. the IHA User’s Manual is also available on your program menu.

Part 1: Setting vour IHA Working Directory and IHA Wizard

When you first log into IHA, you will get an error message that asks you to set your Working Directory:
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IHA Options Window Help

Welcome to
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Welcome. Start by opening either a Hydro Data File or a Project 252, y:409

Hit Ok.

Go to Options: Set Working Directory

Within the Browse folder, go to:

This PC -2 OS (C:) = Workshops 2> 1HA

Hit OK

Go back to the IHA menu and go to IHA - Wizard

The Roanoke data should be in your working directory. Now start your IHA tutorial.

To start the IHA Wizard, click OK on the welcome screen that appears when you first start the
software, or select menu option IHA | Wizard. Each of the steps in this section of the tutorial
corresponds to an individual Wizard window. The tutorial will describe the function of each of
these windows, and also some of the other windows which appear in the background.

1. IHA Wizard Step 1. Import Hydrologic Data.




. 1HA Wizard Step 1 =10f x|

Step 1 is to Import Hydrologic data into a Hydrologic D ata File.

Click DK to start the Import process.

x Cancel |

A. Click OK on this window to bring up the following window:

:_Import Information = _-_Lg.ll(.l

The IHA software can import hydrologic data in three text file formats:

(11 Daily flow data dawnloaded from the USGS website.
[2) Data inthe .dat file format used by preersion 7 releases of the [HA.

(3] A generic two column format, where the first column contains the date and the second column
contains the flow value.

Once pointed towards a file, the IHA will automatically determine the type of file and import it. For data
tupes [2) and [3]. you will need to specify some additional information about the file. The IHA will also
automatically determine if batch processing is necessary,

See Help for more information on allowable data formats.

Click OK to select the data file ta import.

X Carcel I ? Help ‘

As described in this window, the IHA can import daily hydrologic data in three
different formats.

B. See section 3.2.1 in the IHA User’s Manual to learn more about the three data
formats.

C. Clicking OK will allow to you select a text file to import. Import the file named
Roanoke_River NC_02080500.usgs. This file is available through

This PC - 0OS (C:) = Workshops 2> IHA
This file contains data from a USGS stream-gauging station on the Roanoke
River in Virginia, downloaded from the USGS website. This gage is about 40
miles downstream from the John H. Kerr Dam, operated by the Army Corps of
Engineers.

2. IHA Wizard Step 2. Name your Hydrologic Data File.




2 IHA Wizard Step 2 - _-_.Lg.‘)_q

Step 2 is to give a name to your Hydrologic Data File.

Click 0K ta name your file.

X Cancel I

A. Click OK on this window to enter a name for your imported file.

After naming your Hydro Data file, in the background you will see the
Hydrologic Data Editor (shown below), which shows your flow data, along with
the calendar date and Julian day. The data in the Editor can be sorted by clicking
on any of the three columns. The Editor can be also be used to add, delete, or
edit records from the Hydro Data file.
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FlowDate [~||Flowrateincts  [+]] Julian Dayi~]| g
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1721912 11400 2
14311912 10900 3
1441912 9960 4
1/5/1912 9500 5
1/6/1912 8630 6
14701912 7010 7
1/8/1912 5500 8
17941912 5140 9
111041912 4780 10
1111912 4780 1
171241912 4780 12
1131912 4600 13
141441912 4400 14
1/15/1912 4200 15
1/116/1912 4100 16
11741912 4000 17 LI




3. IHA Wizard Step 3. Create an Analysis Project.

(B

Step 3 is to Create an analysis Project. An IHA Project is linked to a single Hydro Data file, but can

contain multiple Analyses. Each Project also has a few settings which can be altered by the user but
must be the same for all Analyses in the Project.

Click DK to name your Project.

X Cancel I

Analyses in the IHA are organized in separate Projects. Each Project is linked to
a single Hydro Data file, but can contain multiple Analyses. Each Project also

has a few settings which can be altered by the user but which will be the same for
all Analyses in the Project.

A. Click OK on this window to name your new Project.

After naming your Project, in the background you will see the Project window,
with the first tab showing (see below). The Project window lists the project
name, working directory (the directory on your computer where the IHA stores
its files), some information about the Hydro Data file, the flow rate units that will
be used for output tables and graphs, and the water year definition.

& Project: Roanoke River =1o] x|

|><.| ? Help |

Analysis List |

Project Mame: Foanoke River

YWarking Directory: CHYPROGRAM T IHA IHAW arking Dir

rHydro Data File Information:

Hydro Data: Roanoke River

Earliest Fecorded Date: 1/1/1912 Open |
Latest Recorded Date:  9/30/2004 =
Flow Rate in:  Cubic Feet Per Second - CFS

rFlow rate units to use for output tables and graphs.
@ Cubic Feet Per Second

¢ Cubic Meters Fer Second

W ater vear definiion for this project (using 1994 as an example).

‘“Water Year 1994 begins on: 10/1/1993

Change |
Water Year 1994 ends on: 9/30/1994




4. |HA Wizard Step 4. Define your water year.

2. IHA Wizard Step 4 -(0f x{

Step 4 is to define the ‘Water Year for your Project. The hydrologic parameters produced by the IHA
are calculated and organized in the output tables by water year. & water year is a 12-month period that
does not necessarily conrespond to the calendar year.

Click 0K to define your water vear.

X Cancel I

A. Click OK on this window to bring up the following screen:

2 Water Year Definition =10l x|

—Please define the Water Year you wish ta use (using 1994 as an example):

" ‘Water Year 1994 = Jan 1st, 1934 - Dec 31st, 1934
" \water Year 1994 = Apr 1st, 1994 - Mar 31st, 1995
(" Water Year 1994 = Jul 1st, 1993 - Jun 30th, 1994

(¢ ‘Water Year 1994 = Oct 1st, 1993 - Sep 30th, 1934

(™ Water Year 1994 = User defined. Use this option to start a water year on a date other than four choices above.

x Cancel | ? Help |

The hydrologic statistics produced by the IHA are calculated and organized in the
output tables by water year. A water year is a 12-month period that does not
necessarily correspond to the calendar year. Each Project has specified water
year which will be used for all of its Analyses. The default water year in the IHA
is Oct. 1 - Sept. 30, but the water year can also be reset to any other day of the
year on this screen if desired.

B. Leave the water year as the default (Oct. 1 — Sept. 30).

C. Click OK to proceed to the next screen.

5. IHA Wizard Step 5. Create an Analysis in this Project.

. IHA Wizard Step 5 =10{ x|

Step 5is to set up an Analysis in this Project. Each Analysis containg a series of parameters and
settings which allow the user to manage how the IHA will analyze the available Hydro D ata file,

Click OK to start the &nalysis Wizard.

X Cancel |

Each Analysis contains a series of parameters and settings which allow the user
to manage how the IHA will analyze the available Hydro Data file.




A. Click OK on this window to start the Analysis Wizard.

6. Analysis Wizard Page 1. Introductory screen.

Analysis Wizard Page 1 ]

This wizard will lead pou, step by step, through the process of setting up a basic IHA
analysis. To use the more advanced features of the IHA, select "Set up Custom
Analysis™ from the “New Analpsis" Button. For more information, see Help.

X Cancel |

A. Click Next on this window to proceed to the next screen.

? Hep I

7. Analysis Wizard Page 2. Name your Analysis.

Analysis Wizard page 2 13 B

First, the IHA needs to know what to call this &nalysis. |t must be a unique name that is not
already present in the Project.

X Cancel I Back

? Help |

A. Enter a name for your Analysis and click Next.

8. Analysis Wizard Page 3. Select One Period or Two Period Analysis.

Analysis Wizard Page 3

You may analyze your data in either one or two periods. Single period analysis is best for analyzing trends over time, while two period
analysis allows you to compare two discrete periods,

Which type of analysis do you wish to do?

" Analyze as a single period.

¢ Compare two periods.

X Cancel | Back | I o Next I ? Help




The IHA can compare two distinct time periods in your hydrologic record, or
analyze trends over a single time period. Two period analysis should be used
when the hydrologic system you wish to study has experienced an abrupt change
such as construction of a dam. Single period analysis should be used for

hydrologic systems that have experienced a long-term accumulation of human
modifications.

A. Select two period analysis, and click Next.

Two period analysis is used here because there is dam on the Roanoke River.

9. Analysis Wizard Page 4. Select which Years to Analyze.

Analysis Wizard Page 4

Yiou heve chosen to compare two periods within your data, Below are the water years available inyour Hydro Data file. You
will need to divide your data into pre-impact and post-impact periods, by specifying the year in which an environmental impact
occurred {for instance, the year in which a dam was completed). Ifvou do notwish to analyze the entire pre- and postimpact
periods, you can‘also adjustthe beginning and end years of thase periods. independent of the impact year.

‘When did the environmental impact occur? {drag the slide control either right or leftta change the year)

1912-1957 I 1958-2004
Selectthe portion of the Pre-lmpact period to be analyzed (by dragging the sliders atthe far left and far right)
I 1912-1957 I
Selectthe portion of the Postlmpact period to be analyzed (by'dragging the sliders atthe far left and far right)
I 1958-2004 I
X Cancel Back ? Help

This screen shows the years available in your Hydro Data file, with slider bars to
select the years to be analyzed. The top slider bar is used to divide the data into
pre-impact and post-impact periods. The bottom two slider bars can be used to
adjust the beginning and ending years of these two periods, independent of the
impact year. If case there are missing years in your data, the Wizard will check
to make sure that the years you have selected are present in your Hydro Data file
before letting you proceed.

A. Select 1953 as the impact year (the first year of the post-impact period). This is the
year the John H. Kerr Dam was constructed.

B. Set the analysis to cover the entire pre- and post-impact periods (1912-52, 1953-
2004).

C. Click Next.



10. Analysis Wizard Page 5. Select Parametric or Non-Parametric Statistics.

Analysis Wizard Page 5 i

The IHA can calculate statistics in one of two ways:

- Parametric statistics,v in which the data are characterized by a mean and standard deviation.
- Non-parametric statistics. in which the data are characterized by median and percentiles

Which type of statistics would you prefer to use?

(" Parametric Statistics

(+ MNon-Parametric Statistics

See Help for a further description of the difference between parametric and hon-parametric statistics in

IHA outputs,
7 Help I

X Cancel l Back I

IHA parameters can be calculated as parametric (mean/standard deviation) or

non-parametric (percentile) statistics. A key assumption of parametric statistics

is that the data are normally distributed. Non-parametric statistics are often

useful because of the skewed (non-normal) nature of many hydrologic datasets.
A. Click the Help button if you wish to read more about these two options.

B. Select the option to use non-parametric statistics, and click Next.

11. Analysis Wizard Page 6. Provide a Default Title to be Used for Tables and Graphs.

Analysis Wizard Page 6

Please supply a title to display on the output tables and graphs of this analysis.

fi

X Cancel | Back I " Nesxt I *? Help |

A. Enter a title and click Next.



12. Analysis Wizard Page 7. List of Capabilities.

Analysis Wizard Page 7

The choices you have made are only the most commonly used. The IHA has a number of other capabilities.
For instance, you may:

- Specify a shortened water year to be used for IHA parameters.
- Specify two separate seasons to be used when calculating Environmental Flow Components.

- Adjust the thresholds used to define high and low pulses.
- Adjust the method for calculating BY4 Category boundaries.
- Adjust the algorithm used to classify Environmental Flow Components.

These choices are available through the "Set up Custom Analysis” option or through the Edit Analysis button
(for existing analyses).

Other options that are available through the main Project Definition tab are:

- You can redefine the water year.
-You can redefine the units of flow used in the output tables and graphs.

X Cancel | Back

2 teb |

This explanatory screen explains some of the other options that are available in

the IHA.

A. After reading this screen, click Next.

13. Analysis Wizard Page 8. Save your Analysis.

Analysis Wizard Page 8

Analysis Name: Two Period Non-Parametric Analysis (1912-52, 1953-2004)

Analysis Type: Two Period Analysis with Impact Year

Impact Year: 1953

Pre-Impact Start Year: 1912

Pre-Impact End Year: 1952

Post-lmpact Start Year: 1953

Post-lmpact End Year: 2004

Statistics Type: Non-Parametric Statistics

Report/Graph Title: Two Period Non-Parametric Analysis (1912-52, 1953-2004)

Far a description of the tables and graphs thatwill be generated by this Analysis, see

X Cancel Back o Save this Analysis

This window shows the options you have selected for this Analysis.
A. Click Save to save your Analysis.

This will return you to the IHA Wizard.

sad
I
fil
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This will also cause the Project window in the background to switch to the
second tab, which shows the list of Analyses contained in this project. Buttons
on this tab can be used to create a new analysis, edit an analysis, run an analysis,
view the results of an analysis, and delete an analysis. These options will be
explained in detail later in the tutorial.

&Projec:t: Roanoke River

o (=[S
.l X| ? Help |
Project Definition - Analysis List |
Analysis Name ILast Edited Date ILast Run Date
|»| Two Period Non-Parametric Analysis (1912-52, 1953-2004) 1142642007 12:55:29 PM 1142642007 1:03:39 PM
<] | &l
New Analysis EditAnalysis ||| RunAnalysis View Results Delete Analysis |

14. IHA Wizard Step 6. Run your Analysis.

% IHA Wizard Step 6 L. =10l x|

Step £ is to Run the Analysis that you have just created. Bunning an Analysis will cause the IHA to

perform a series of calculations on your hydrologic data, MNote that the IHA will automatically re-run your
analysis as heeded,

Click DK ta Bun the &nalysis.

X Cancel I

Running an Analysis will cause the IHA to perform a series of calculations on
your hydrologic data.

A. Click OK on this window to run this Analysis.

10




15. IHA Wizard Step 7. View IHA outputs.

A

i

Step 7 is to view the results of your Analysis. Outputs from the [HA are available in two formats, as
tables and graphs. The IH& Wizard will display table outputs and two sample graphs. Additional araphs
can be viewed by clicking on the View Results button on the Project window.

Click OK to display a spreadshest with table outputs, and 2 sample graphs.

X Cancel |

IHA outputs are contained in a series of tables and graphs.

Click OK on this window to bring up a spreadsheet with output tables from this
analysis, and two of the many available graphs.

. Activate the window entitled Spreadsheet.

This spreadsheet contains all of the IHA’s output tables. The visible tab (the msg
tab) is the message report, which contains a series of messages and warnings
about how the calculations were conducted.

Click on the ann tab of the spreadsheet.

This table is the Annual Summaries Table, which contains the output of the IHA
by water year.

See section 4.2 of the IHA User’s Manual which further describes these and other
tables, and also describes all of the statistics generated by the IHA.

This spreadsheet has basic spreadsheet functionality (formulas, built-in operators
and functions), and it can also be saved in Microsoft Excel format and reopened
later either in the IHA or in Excel.

Activate the graph window titled Monthly Flows for October.
This graph shows the median monthly flows during October at the Roanoke
River gage from 1912-2004. This parameter is one of 67 statistical parameters
produced by the IHA.

See section 2.2 of the IHA User’s Manual for more information on this and
other IHA outputs.

Activate the graph window titled Environmental Flow Components.

This graph shows a daily hydrograph, with each day grouped into one of five
types of Environmental Flow Components (EFCs) (extreme low flows, low
flows, high flow pulses, small floods, large floods).

11



H. See section 2.3 of the IHA User’s Manual for more information about EFCs.

Part 2 of this tutorial contains more information on working with graphs in the IHA.

Part 2: More Advanced Features

Part 2 will further describe various features of the IHA, using the data generated in Part 1 as an
example.

1. Hydro Data File Editor.

A. Click on the Hydro Data Editor window (this should be in the background
behind your other windows).

If it is necessary to change the flow rate units used in the file, this can be done by
selecting menu option Hydro Data | Flow Rate Units. Options are also

available on the Hydro Data menu to view the recorded and missing date ranges
in the file, and export the file to a comma-delimited text format. Note that if
there are days in your hydrologic record with no data, these dates will not be
shown in the Editor, but values for those dates will be interpolated when an

analysis is run.

2. Creating a New Analysis and Editing Analysis Properties.

A. Activate the Project Window (described earlier in Steps 3 and 13 of Part 1), and then
click on the Analysis List tab.

B. Click on the New Analysis button.

Three options are available here, to start the Analysis Wizard (this was described
earlier in Steps 6-13 of Part 1), to copy an existing analysis, or to set up a custom
analysis.

Use the Wizard

Set up Custom Analysis

Copy Existing Analysis

C. Select the option to Set up Custom Analysis.

This will bring up the Analysis Properties window, which has five tabs. Each tab
is described below.

12



D. Click on the tab entitled Analysis Title/Options.

;New Analysis =

I Analysis Years l Analysis Days | Statistics | Environmental Flow Components I
Analysis Name
’7Name: | |

rTitle for output tables and graph:

Title: | |

The IHA will issue & warning if it attempts to interpolate across a missing data gap longer than |10 ‘m days

' atershed are Divide the data by & constant:—
1.00 pA| { 1.00 pA|

X Cancel I ? Help I

This tab allows the user to set the following:

¢ Name of the Analysis.

¢ Default title to use for output tables and graphs.

¢ The minimum number of consecutive days of interpolated data that will
trigger a warning message. This message will appear in the message report
to warn the user if there is a large amount of interpolated data in certain
years.

o Watershed area. This number is not used in any calculations, but is
displayed at the top of one of the Scorecard output table.

¢ A constant to divide the output flow data values by. This can be used to
“normalize” flow values in the output tables. For example, if data from two
watersheds with different sizes are being compared, the data could be
divided by watershed area. This normalization affects only the outputs
expressed in units of flow rate (e.g. cubic feet per second) and also the rise
and fall rates.

E. Click on the tab entitled Analysis Years.

13




. New Analysis -
Analysis Title/Options

nalysis Days I Statistics | Environmental Flow Components l

rType of analysis

=1olx|

rAnalyze a single period:

Selectthe Begin and End Water Years foryour analysis (by dragging the sliders atthe far left and far right)

I 1912-2004

rCompare two periods:

Choose the ImpactWater Year (by dragging the slider atthe center either left or right)

1912-1957 I 1958-2004

Selectthe portion of the Pre-Impact period to be analyzed:

| 1912-1957 | | 1958-2004

Selectthe portion of the Postimpact period to be analyzed

This tab allows the user to choose between single period and two period analysis,

and to set the water years to be used.

F. Click on the tab entitled Analysis Days.

:_New Analysis 7
Analysis Title/Options ] Analysis Years

Statistics I Environmental Flow Components I

—Beginning of Water Year:

The water year starts on day tmm/dd}: 10/01 Julian Day: 275

rFor IHA parameters you may limit the analysis to only a part of the year:

[~ Yes, Limit Analysis to only a part of the year.

Beain on day [mm/dd): Julian Day:
and end on day [mm/dd): Julian Day:

—Season definitions for Environmental Flow Components

I Yes, Use Two Seasons [ Note: Seasons cannat overlap)

Season 1 begins on day [mm/dd): Julian Day: ., and ends on day [mm/dd): Julian Day:
Season 2 begins on day [mm/dd): JulianDay: | and ends on day [mm/dd); Julian Day:

X Cancel I ? Help I

This tab displays the current water year. It also allows the user to limit the time
period being used to generate the IHA parameters and define two seasons to be
used for non-monthly EFC parameters. See section 5.5 of the IHA User’s Manual

to read more about the shortened water year capabilities of the IHA.

14



G. Click on the Statistics tab.

aNew Analysis |

Analysis Title/Options I Analysis Years I Snalysis Days : Environmental Flow Components l

Select Type of Statistic:

rUse Parametric [mean/standard deviation] statistics:
. High and low flow pulse thresholds are defined as the mean plus or minus @ ﬁ Standard Deviation(s)
R4 Category boundaries are the mean plus or minus @ ﬁ Standard Deviation(s)
—Use Non-Parametric [percentile) statistics:
& High flow and Low flow pulse thresholds are the median plus or minus Eﬁ Percent
Ry Category boundaries are the median plus or minus IE Zﬂ Percent

If the low pulse threshold is less than 0, it will be reset to the 25th percentile.
If an RYA Category boundary is outside the range of the pre-impact data, it will be reset ta the 25th or 75th percentile.
If either of these situations occurs, a notice will be posted in the message report.

X Cancel l ? Help l

This tab allows the user to specify whether parametric (mean/standard deviation)
or non-parametric (median/percentile) statistics are used for analysis. The
thresholds used to define high and low pulses and the RVA category boundaries
can also be set here.

H. Click on the Environmental Flow Components tab.

X_New Analysis B

Analysis Title/Options | Analysis Years | Analpsis Daps | Statistics | Environmenital Flow Components i

Environmental Flow Component [EFC] analysis computes statistics for five different flow components: extreme low flows,
low flows, high flow pulses, small floods, and large floods, |f you wish, this analysis may be performed for two separate
seasons [see Analysis Days tab).

The parameters used to define EFCs can be set below.

rHigh Flow Pulses
All flows that exceed EZ{] percent of flows for the period will be classified as high flow pulses.
No flows that are below EE percent of flows for the period will be classified as high flow pulses.
Between these two flow levels, a high flow pulse will begin when flow increases by more than [2-5: ﬁ
percent per day, and will end when flow decreases by less than IEE percent per day

rFlood Definitiors
& small flood event is defined as a high flaw pulse with a recurrence time of at least: [2.00 _ﬁ years,
A large flood event is defined as a high flow pulse with a recurrence time of at least: [10.00 E years.

rExtreme Lowflows Definition

An extreme low flow is defined as a flow in the lowest |1 0 M percent of all low flows in the periad.

X Cancel I ? Help I

15



This tab allows the user to reset the parameters used in the algorithm that defines
the Environmental Flow Components, in order to calibrate the algorithm.
Calibration of the EFC algorithm will be covered later in this tutorial.

I. Close the Analysis Properties window (by either canceling or saving this analysis).

3. Editing Analysis Properties while Tables and/or Graphs are Open.

A. After closing down the Analysis Properties window, click on the Edit Analysis
button.

This will bring up the Analysis Properties window for the currently selected
Analysis, which allows you to alter the properties of that analysis. Assuming that
the graphs and tables from the Part 1 of the tutorial are still open, the following
message will appear:

i x|

Because you currently have graphs and/or tables open for this Analysis, you will not be able to switch between:
* one period and two period analysis
* parametric and non-parametric statistics
* ghe season and two seasons for EFC parameters

Ih order to make such changes, vou will need ta first close all araphs and tables related to this Analysis.

¥ Continue to display this notice.

N
I
T
o

This message is to warn you that it will not be possible to switch between one
period and two period analysis, parametric and non-parametric statistics, and one
season and two seasons for EFC parameters in the Analysis Properties window.
This is done so that drastic changes in how the Analysis is conducted cannot be
made, since this would affect the accuracy of the data in the open graph or table
windows. The relevant sections of the Analysis Properties window will be
grayed out. Other more minor changes in Analysis settings can be made, and
after these changes are saved, the the values in the graphs and the tables will
automatically be recalculated when the user returns to those windows.

B. Review the tabs in the Analysis Properties window to see which options are grayed
out.

4. Working with IHA Graphs.

A. Return to the list of Analyses (on the second tab of the Project window), select the
Analysis that you created using the Wizard in Part 1 of this tutorial, and click on the
View Results Button.

Four options are available here, to view the table spreadsheet, to view a new
graph, to view any open graphs, and to view saved graphs.

16



Yiew Tables

Mew Graph
View Open Graphs  »

View Sayed Graphs

B. Select the option to view a New Graph.

This will bring up the IHA Graph Options window, which allows you to select
between 70 different graphs, and also to select different features to place on these
graphs.

® 1HA Graph Options = _-J..D_lﬁl

Other Graphs l

IH& Parameters l Environmental Flow Components ]

Monthly Flows I Minimurm Flows | Masimum Flows | Other | - Two Period Non-P. tric Options
o — Sl

Mont v Show Median Line
' Dctober
" November

" December

[~ Show RVA Boundaries
[ Show Hudrologie Slterations

v Show 25th/75th Percentile Lines

" January
" February
" March
T Apil
" May
O June
 July
" August

(" September

0K X Cancel I ? Help

C. See section 4.3 of the IHA User’s Manual to read about all the available graphs.

D. After reviewing the different types of available graphs, go to the tab for Annual Data
Graphs, IHA Parameters, Maximum Flows, and select the 7-day maximum flow
graph.

E. Select the options to Show RVA Boundaries and Show Hydrologic Alterations. Turn
off the median line.

F. Hit OK to display the following graph:

17



=.Graph: Roanoke River / Two Period Non-Parametric Analysis (1912-52, 1953-2004) / Two Period Nof-Param

EBBan KBS

High HA =-1
Middle HA =

-06321

LowHA =1.729

—=— Pre-Impact Flows (1912-1952)
—=— Post-Impact Flows (1953-2004)

Two Period Non-Parametric Analysis (1912-52, 1953-2004) |— RvA High Boundary

7-Day Maximum — RVA Low Boundary

140,000 ]
130,000
120,000
110,000
100,000
90,000

Flow Rate (cfs)

80,000
70,000
60,000 | 1

I

50,0001
40,000

WA

o

M A,
LA

M o

30,0004

20,000

10,000
D [

{

)

i

vy

=]

=1olx|

a

There are a series of buttons on the upper left of the graph window which can be
used to work with this graph.

G. See section 4.3.3 of the IHA User’s Manual to read about what each of the buttons

does.

5. Explanation of Hydrologic Alteration factors

When analyzing the change between two time periods, the IHA software enables
users to implement the Range of Variability Approach (RVA) described in
Richter et. al. (1997). The RVA uses the pre-development natural variation of
IHA parameter values as a reference for defining the extent to which natural flow
regimes have been altered, and quantifies this alteration in a series of Hydrologic
Alteration factors.

The graph of 7-day maximum flows displayed in Step 4 is an example of an
annual data graph that shows the results of an RVA analysis. In an RVA
analysis, the full range of pre-impact data for each parameter is divided into three
different categories. The default method for non-parametric analysis is to divide
the data into three equal categories (0-33" percentile, 34"-67" percentile, and
68-100" percentile). The boundaries between these categories are shown on the
graph as straight black lines.

The program next computes the expected frequency with which the "post-
impact"” values of the IHA parameter should fall within each category, based on
the pre-impact frequencies (in the non-parametric default, this would be 33% of
the annual values in each of the three categories). Then it computes the
frequency with which the “post-impact” annual values of IHA parameters

18



actually fell within each of the three categories. A Hydrologic Alteration factor
is then calculated for each of the three categories as follows:

(observed frequency — expected frequency) / expected frequency

A positive HA factor means that the frequency of values in the category has
increased from the pre-impact to the post-impact period, while a negative value
means that the frequency of values has decreased. The HA factors are displayed
in the upper left corner of the 7-day maximum flows graph. In this example, the
frequency of values in the low category has increased, while the frequency of
values in the middle and high categories has decreased.

A. Examine the graph of 7-day maximum flows to ensure that you understand how the
HA factors have been calculated and what they indicate about how this IHA
parameter has been altered.

B. Click on the §| button on the 7-day maximum flow graph, to bring up the Graph
options screen.

C. Switch to the Other Graphs tab. The first tab displayed will be for the Hydrologic
Alteration graph (showing all Hydrologic Alteration factors). Hit OK to display this
graph:

E Graph: Roanoke River / Two Period Non-Parametric Analysis (1912-52, 1953
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This graph shows HA factors for all parameters (except for Environmental Flow
Components). RVA analysis is not available for Environmental Flow
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Components. This graph can be used to compare the degree of hydrologic
alteration in these different IHA parameters.

D. Click on the ﬁ| button on the HA graph to bring up the Graph options screen.

E. Under the Other Graphs tab, switch to the Monthly Flows tab (leave the Show RVA
Boundaries checkbox checked), and hit OK to display the following graph:

= Graph: Roanoke River / Two Period Non-Parametric Analysis (1912-52, 1953-2004) / Tw! d N hetric Al - _|of x|
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This graph shows the median monthly flows before and after the John H. Kerr
Dam began operation. The upper and lower boundaries of the RVA middle
category are also shown. This graph can be used to assess how seasonal patterns
of flow have been altered.

F. To read more about RVA Analysis, see section 2.4 of the IHA User’s
Manual.

6. Interacting with the Daily Graph of Environmental Flow Components, and Calibrating
the EFC Algorithm.

A. Activate the graph window titled Environmental Flow Components. This graph
should be already open since it was previously used at the end of Partl of this
tutorial. If you cannot find it, then go to the Graph options screen, switch to the
Other Graphs tab, and activate the Daily Data tab. Check the checkbox for Show
Environmental Flow Components on. Hit OK to display this graph.

B. Select the zoom button on the graph window, and practice zooming in and out of
this graph.
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IHA Tutorial

Part 3- Advanced Functions and New Features to IHA 7.1
Environmental Flow Components and their Calibration

A. Activate the graph window titled Environmental Flow Components by going to graph options
screen, switch to the Other Graphs tab, and activate the Daily Data tab. Check the checkbox for
Show Environmental Flow Components on. Then check the checkbox to show EFC calibration
thresholds—All Parameters. Hit OK to display this graph.

o IHA Graph Options

Annual Data Graphe  Other Graphs | Flow Duration Curves ]

Hydralogic Aleration ] torthly Flows  Daily Data l

[v Show Environmental Flow Components

Shaw EFC Calibration Parameters threshold(z]

[v Low flow

[v High flows

[v Extrerne low Flov

[v Srmall flood minirmurm peak: flow

[v Large flood minimurn peak; flow

[Chek an the hanzantal inez on the araph to show the parameter and value being displaved)

¢ OFk. x Cancel ? Help

B. Selectthe zoom button onthe graph windowand practice zoominginandout. After enabling thezoom
capabilitybyclickingonthisbutton, clickingand holdingthemousebuttonand drawingaboxoverany
areaofthe graphwill zoominto that section ofthe graph. Tozoomback outto the full extent of the graph,
click directly onthe zoom buttonagain



C. Selectthescrollbutton (thehand)and practicescrollingaroundthegraph—toscrollinany direction,
clickandholdthemousebuttonandthemmovehandindesireddirection

D. Zoomintothegraphcenteringitbetweenapproximately1935and1951. Thisshoulddisplay the part of
the hydrograph shown below:
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E. ExaminethedefaultEFCthresholdinthegraphandhowthey leadtothedefinitionandcolor- coding of
the EFCs.

F. Clickonthebuttonthatresemblesacalculatortobring up the Analysis Properties window:



E Analysis Properties for Roanoke at Roanoke Rapids

Analysis Title/Options ] Analysis Yeals] Aunalysiz Days] Statistics | Environmental Flow Components | Flow Duration Curves]

Enwironmental Flow Compornent [EFC] analysis computes statistics for up ta five different flow components: Extreme
Law Flowes, Low Flows, High Flow Pulzes, Small Floods, and Large Floads. If pou wish, thiz analysis may be performed
for bwo separate seasons [see Analpsis Days tab),
The parameters used to define EFCs can be set below.
[ Use Advanced Calibration Parameters

rInitial High Flaw./Low Flow S eparation

Al flows that exceed: 7200 E

All flows below thiz level will be clazsified as Low Flows.

% of daily flows far the period j will be classified az High Flows.

rHigh Flow Pulse and Flood D efinitiorr

v A small flood event is defined as an initial High Flow with a peak flow greater thar: 2 00 1‘_/] |year return interval event,

[v & large flood event iz defined a3 an initial High Flow with 2 peak flow greater than 10,00 "‘_A] |year return interval evert.

Al initial high flows not classified as Small Floods or Large Floods will be classified as High Flow Pulzes.

Lol L«

rExtreme Lowe Flow Definitiors
[v An Estreme Low Flow iz defined as an initial low fow helo\h 0.00 Z] |Z of daily flows for the period. ﬂ

All initial low flows not classified as Extreme Low Flows will be classified as Low Flows.

G. Theparametersonthistabcanbeadjustedtocalibratethealgorithm,afterwhichthedailyEFC graphis
automatically updated to display the results.

H. Theupperboxofthe EFCtab(entitled Initial High Flow/LowFlow Separation) describeshowthe algorithm
distinguishes between aninitial set of high flows and low flows.

There are two options for this split-
a. Usingan Exceedence flow value (75% exceedence or Q25 is default)
b. Usingaspecificflowincfs(likely usefulwhenahabitat/biological threshold isknown)

Thesecond boxofthe EFCtabisentitled High Flow Pulseand Flood Definition. Itallowsremoval ofthe small
orlarge flood and allows for calibration ofthe definition ofthese floods. Smalland large floods can be
calibrated by:

a. Yearreturninterval event (the default)

b. Usingan Exceedence flow value

¢. Usingaspecificflowincfs (likely useful whenahabitat/biological threshold is known)

Forasimple example of how calibration works, 1% change the definition ofalarge flood toa 20 yearreturn
intervalevent, hitsave,andexaminethenewgraph. Thenuncheckthelargeflood calibration box, hit save,
and examine the new graph.



Bringupthe AnalysisPropertieswindowagain. Thistimelookatthethirdbox, entitledextreme lowflow
definition. Thisdefinesthoseinitial lowflowsthatwill be classified asextreme low flows. There are
three ways to define extreme low flows

a. % ofdaily flows for the period

b. % of low flows for the period

c. Cubic feet per second

Zoomintooneyearoftherecordthatincludesextremelowflow(inred)andchangethe extreme low flow
defaultto 30% of daily flows for the period and hitsave. Examine howthe extreme low flow distribution
changes.

Note that all initial low flow not classified as extreme Low Flows will be classified as Low Flows

Backtothe AnalysisPropertieswindowoncemore, click“Use Advanced CalibrationParameters” which

will bring up additional options:

E Analysis Properties for Roanoke at Roanoke Rapids g@@

Analpziz Title/Options ] Analyziz Years ] Analeziz Days ] Statistics  Environmental Flow Components l Floww Duration Curves ]

Environmental Flow Component [EFC) analysiz computes statistics for up to five different flow components: E streme
Low Flows, Low Flows, High Flow Pulzes, Small Floods, and Large Floods. [f pow wizh, thiz analyziz may be performed
for bwo zeparate seazons (zee Analysiz D ayps tab).

The parameters uzed to define EFCs can be set below.

[v Uze Advanced Calibration Parameters:

rInitial High Flow/Love Flow Separation
&l flows that excesd:  |72.00 f_A] |Z of daily floves for the period j will be clagsified as High Flows.

)l flowes that are below: |50.00 Z] |3; of daily flows fior the perind ﬂ will be classified as Low Flows.

Between these two flow levels, a High Flow will begin when flow increases by more than;|25.00 E]

percent per day, and will end when flow decreazes by legs than{10.00 f_A] percent per day.

rHigh Flow Pulse and Flood Definitiorr
[v & small flood evernt iz defined as an initial High Flow with a peak flow greater than: 2.00 Z] |_.,.ea, returm interval event. ﬂ
[v & large flood event iz defined a5 an initial High Flow with a peak flow greater than) 20,00 Z] |_I,Iear retum interval event. ﬂ
All initial high flows not clazsified as Small Floods or Large Floods will be clazzsified az High Flow Pulzes.
rE=tremne Low Flow Definitior
[v & Extrerne Lo Flow is defined az ar inibial love Fow belnl.| 30.00 %] |?£ of daily flows for the period. j
Al initial love flows not clazsified az Extreme Low Flows will be classified az Low Flows.

x Cancel ? Help

This high flow/low flow separation approach consists of:

(1) Initialization: Thefirstday ofthe datasetneedstobeinitialized aseitherahighfloworlowflow. Ifitisgreater

thanthelowflowthreshold,thenitisclassifiedasahighflow,otherwiseitisalow




flow. Ifitisahigh flow, thenifitisgreaterthanthe high flowthreshold, itiscoded asbeing onthe ascending limb,
otherwise on the descending limb.

(2) Proceedingsequentiallythroughtherestofthedailyvalues,thefollowingrulesareusedto differentiate
between lowflowsandhighflows,and betweentheascendinganddescending limbsof high flowevents.

1. Followingalow flowday, the nextday isassignedtothe ascending limbofahigh floweventif thedaily
flowisgreaterthanthehighflowthreshold,orifflowisgreaterthanthelowflow thresholdandthe
increasefromthepreviousdayismorethanhighflowstartratethreshold. Otherwise it continues as a
low flow.

2. Theascending limbofahigh floweventcontinuesuntil daily flowdecreasesby morethanthe highflow
endratethreshold, atwhichtimethedescendinglimboftheeventisstarted.

3. Duringthedescending limbofahigh flowevent, theascending limbisrestartedifdaily flow increases
by more than the high flow start rate threshold.

4. Duringthe descending limb ofahigh flowevent, the eventisended if the rate of decrease of flowdrops
belowthe high flowend rate threshold (meaning that the change in flowisbetween- 1*highflowendrate
thresholdandhighflowstartratethreshold), unlesstheflowisstill greaterthan orequal tothe high flow
threshold, inwhich case the descending limb continues.

5. Theeventisalwaysended if flow drops downto equal to or belowthe low flow threshold, regardless
ofwhether the eventis onthe ascending or descending limb.

6. Afterthe high flow is ended, a low flow condition resumes.
If desired, experiment with this calibration approach and examine the results.

K. Furtherinformationaboutcalibratingthe EFCalgorithmisavailableinthehelpsystemifyou look
under “Calibrating the EFC Algorithm” in the index.

Flow Duration Curves

A. OpentheFlowDuration Curvetabunder IHA Graph Options and select Annual flow duration curves
forthepreandpost-impactperiodbyclickingtheappropriateboxes,asbelow



:{. IHA Graph Options

&nnual Data Graphs | Other Graphs  Flow Duration Curves

tdonthly l

v| Annual [1912-1952) ~
v finnual [1953-2009)
Octaber [1912-1552]
Movember [1912-1952)
December [1912-1952)
January [1912-1952]
Februar [1912-1952)
tarch [1312-1952]
April [1912-1952]
Fay [1912-1952]
June [1912-1552)
July (19121552
August [1912-1952)
1912195,

Movember [ - ]

December [1953-2009)

January [1953-2009)

February [1953-2009)

bl arch [1953-2009] Z

Aol (1R OO

o Ok

X Cancel

? Help

B. Examinethedifferencebetweentheannualflowdurationcurves,includingsignificant

deviations andsimilarities.

C. Select the Graph Options button (looks like a graph) to go back to the IHA Graph Options Tab and
experimentwith comparisonof monthly flowduration curvesby selecting preand post- impactmonths.
Note that multiple months of FDCs can be shown onone graph.




