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Chapter 1

Introduction

Welcome to the Hydrologic Engineering Centers’ Next Generation Flood
Impact Analysis (HEC-FIA) computer program version 2.2. It is the
successor to the Project Benefit Accomplishment package, HEC-PBA.
HEC-FIA includes damage-analysis capabilities, the ability to analyze
geo-referenced gridded data, data connectivity with HEC-DSS, tabular
reports, and interfaces with geographic information systems (GIS). It also
includes a graphical user interface (GUI) that allows the user to enter and
edit data necessary for impact analysis.

1.1 Purpose

The HEC-FIA program provides the capability to estimate the impacts
associated with flood events and the benefits attributed to flood control
projects. FIA is designed to facilitate:

e Assessment of disaster impacts after a flood particularly with the
PL84-99 program in mind.

e Analysis of flood impacts in real time to assist with decision-
making and response activities.

e Development of annual reports of Corps' project benefit
accomplishments that are required by HQUSACE and Congress.

e Development of consequence estimates to support risk assessments
for dam safety.

FIA evaluates impacts either with: (1) geo-referenced data grids with
inundation, terrain, agricultural, and structural data or (2) using single,
continuous, or forecasted HEC-DSS hydrographs. For the specified
analysis period, the program estimates:

Structure damage

Agricultural flood damage
Area inundated

Number of structures inundated
Life loss

1-1
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e Project benefits

FIA includes a number of reports that detail these impacts. The impacts
can be sorted by impact area, state, Corps District, county, community,
study, subbasin, township, congressional district, or flood control district.
Another available report details the damage prevented by the flood control
projects identified for the study.

To calculate impacts, FIA requires the user to identify the study, assemble
and enter data, and execute the program. These analysis steps are covered

in detail in this manual. For a brief overview of FIA and how to build a
study quickly, refer to the HEC-FIA Quick Start Guide.

1.2 Organization of Manual

The organization of this manual is shown in Table 1.1. The capabilities of
FIA are described in Chapters 3 through 12.

Table 1.1 Organization of HEC-FIA User’s Manual.

If you want to find out... Refer to...
The layout of the FIA GUI Chapter 2
How to work with layers Chapter 3
How to enter and edit global data Chapter 4
How to define watershed elements (stream Chapter 5

alignment, impact areas, computation points,
projects, configurations, etc.)

How to upload a digital terrain model Chapter 6
How to upload inundation data grids (depth grids, Chapter 6
arrival time grids, and duration grids)

How to add and define agricultural data Chapter 7
How to add and define structure inventories Chapter 8
How to use modified inventories for Non Structural Chapter 8
measures

How to create alternatives Chapter 9
How to define a time window Chapter 10
How to run simulations Chapter 11
How to view simulation results Chapter 12
How to prepare data for use in HEC-FIA Appendix B
How FIA computes project benefits Appendix C
How to setup coordinate systems Appendix D
How to edit map layer display properties Appendix E
How to use the Color Chooser Appendix F
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How to use HEC-DSSVue Appendix G

1.3 References

This User’s Manual, the HEC-FIA Quick Start Guide, Technical
Reference Manual, and the HEC-FIA program are available on the
Hydrologic Engineering Center’s web site (www.hec.usace.army.mil).
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Chapter 2

Overview of HEC-FIA

This chapter starts with an introduction to the layout of the HEC-FIA GUI,
including display elements, menu bar, and tools. The chapter then gives an

overview of the process of creating, opening, and saving a study in HEC-
FIA.

2.1 Layout and Organization

Users interact with the GUI through what is called the Main Window. To
ensure an efficient and logical interaction with GUI, the main window is
divided into windows and panes with distinct functions (Figure 2.1): the
Study Pane, Content Pane, Desktop Pane, Map Window, and Message
Pane.

[ HEC-F1A - BaldEagleCreek =N ESR )
Menu Bar — | File Edit View Maps Data Simulation Results Tools Window Help

Toolbars —» | @ & 3 B &8 & > < 2@ % 2R F @O B

' NI
B BaldEagleCreek b Compu‘tation Points, Impact Area Polygons, Stre... | = | B |pfds

e . Map Layers
-4} Global Data
- Watershed
~ & Stream Alignments @
Impact Area Polygons
o
. Project Configurations
----- , Terrain Grids
----- . Inundation Data
----- . Agricultural Grids
=~ | Structure Inventory
~ # Structure Occ. Types
~ # Global Inventory
- | Modified Inventory
----- J Alternatives
----- J Time Window
----- J Simulations

Map Window

o 2 = BEIE

Study Pane

Computation Points
# Mo Additional Content

Ll I Lol v Ll I
Stream Alignments

Computation Points added to Computation Points, Impact Area Polygons,

Content Pane Stream Alignments
Opened Study BaldEagleCreek from directory Message Pane -

Study | Analysis | Maps | Files| Messages |
Status Bar—— | [coordinates: 3548 east, 5156 nortn

Figure 2.1 FIA Main Window.
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2.1.1 Main Window

The Title Bar (Figure 2.1) displays the FIA title. After a study is opened,
the name of the study will appear here. The Menu Bar contains the menus
that contain a variety of tools. Many of the functions contained in the
menu bar are also available through shortcut menus in the Study Pane
(Section 2.1.4), and will be covered in the respective chapters for each
function.

File This menu is used for study management and contains
the following commands: New Study, Open Study,
Save Study, Save Study As, Close Study, Study
Properties, Recent Studies, and Exit.

Edit This menu contains the following edit options, also
available using the clipboard toolbar of the main
window (Figure 2.1) or by using their respective
keyboard shortcuts: Undo (Ctrl+Z), Redo (Ctrl+Y), Cut
(Ctrl+X), Copy (Ctrl+C), and Paste (Ctrl+V).

View This menu is used to edit display options of the various
FIA windows. The toolbars in the main window (Figure
2.1) may be displayed or hidden. Windows and panes
may be displayed or hidden. Users may also save display
layouts to use with future studies or restore their current
study to a particular layout. Users may also change
display units. Available commands include:

Toolbars displays or hides the
standard, clipboard, and
maps toolbars.

Study Pane Window displays or hides the Study
Pane

Messages Window displays or hides the Map
Window

Status Window displays or hides the Status
Bar

Toggle Views toggles between displaying
only the Map window

Save Current Layout stores the current layout for
future application

Restore Layout allows users to apply saved
layouts

Layout Manager shows saved layout

Study Display Units changes units between
English watershed units or
SI units.
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Maps

Data

Simulation

Results

Tools

Window

This menu has a variety of tools for editing map layer
display including: Default Map Properties, New Map,
Add Map Layers, Remove Map Layers, Map
Window Settings, Zoom To Map Extents, Save Map
Image, Import (stream alignment or impact areas), and
Export (stream alignment, impact areas, or structure
inventories). These functions will be explained in more
detail in Chapter 3.

This menu provides access to HEC-FIA data
management tools, like the Global Data Editor
(Chapter 4), the Impact Area Properties Editor
(Chapter 5, Section 5.2.3, page 5-27), and the Structure
Occupancy Type Editor (Chapter 8, Section 8.11). It
also allows users to upload and import a variety of data.
Each of these options will be covered in the portions of
this manual devoted to adding data to FIA.

This menu contains the tools for creating, editing, and
deleting simulations.

Allows users to access a variety of reports after
computing simulations.

This menu provides access to DSS data (HEC-DSSVue),
allows creating and editing of scripts, viewing of output
logs, viewing of program activity, and allows you to
view general information. Available commands are:
HECDssVue, Scripts, Options, Console Output,
Customize and Memory Monitor.

This menu provides the display options for the Map
Window in HEC-FIA. Available commands include:

Tile tiles all current windows

Cascade cascades all current windows.

Next Window scrolls to the next window open
in HEC-FIA.

Previous Window | scrolls to the previous window
open in HEC-FIA.

Window Selector | opens a dialog box that allows
users to select which current
windows to display, open, or
close.

Window shows a list of all current
windows open in HEC-FIA, pick
one to bring it to the front.
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2.1.2

These options are also available in the maps toolbar in
the toolbars section of the main window (Figure 2.1).

Help Displays current version information about FIA.

The Status Bar (Figure 2.1) displays the coordinates of the pointer on the
display area. When the pointer is outside of the display area, the Status
Bar shows the coordinates of the last location of the cursor in the Map
Window. The Message Pane displays a list of messages that you can
scroll through to view system output information.

Toolbars

FIA provides toolbars for quick access to functions that create, edit, and
display study elements. There are three toolbars in FIA: the standard
toolbar, the clipboard toolbar, and the maps toolbar. Display or hide each
toolbar in the View menu by pointing to Toolbars and selecting the name
of the toolbar you wish to display or hide.

The standard toolbar (Figure 2.2) provides

the tools to create, open, save, and print B o @ &
study elements. The tools in Figure 2.2 are Figure 2.2 Standard toolbar.
defined from left-to-right in Table 2.1:

Table 2.1 Standard toolbar commands in FIA.

Tool Description

Create new object This tool allows users to create a new study,
alternative, simulation, configuration, time
window, or modified inventory and add
inundation data, duration groups, or arrival time
groups. Clicking the tool will evoke the Create
New... dialog box. Creating each of these
elements will be covered in their respective

chapters.
Open a file Use to open a file.
Close the study Closes the current study but leaves FIA open.
Save the study Saves the current study.
Save everything Saves the current study and all related data.
Print Prints the current view of the Map Window.

The c}ipboard toolbgr. (Figure ?.3) o & B 4
contains common editing tools: (from left

to right) Undo, Redo, Copy, Paste, and Figure 2.3 Clipboard toolbar.
Cut.
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The maps toolbar (Figure 2.4) contains the =

tool for toggling the display of map windows. B D%

The tools are described from left to right in Figure 2.4 Maps toolbar.
Table 2.2.

Table 2.2 Maps toolbar commands in FIA.

Tool

Description

New map

Opens a new map window for the currently open study.

Synchronize

Synchronizes all open map windows to the selected map
window.

Tile

Fits all of the open map windows to the area in the
desktop pane. Use this tool to all open windows at once.

Cascade

Cascades currently open map windows.

213 Map Window

The Map Window is the area that FIA displays the elements of your study
(Figure 2.5). Users can edit and manipulate data in a variety of ways
through the use of shortcut menus and map window tools.

Ed Computation Points, Impact Area Polygons, Strea... | = @

-

o & = R0

Figure 2.5 FIA Map Window.
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Map Window Tools

The following is an overview of available map window tools. If a tool is
associated with a particular kind of map layer (e.g. the arrival time tool for
arrival time grids), it will only be available when that layer is added to the
study. Tools used for creating watershed elements (stream alignments,
diversions, channel modifications, reservoirs, etc.) are available whenever
a project configuration is displayed in your study.

(x]

(2]

& 3

=)

+]

£l

a8

Select Tool — use this tool to edit, rename, and delete elements
(does not include stream alignment elements). Commands available
for editing existing study elements are available by selecting the
Pointer/Selector Tool, and right-clicking on a study element.

Zoom Tool - use this tool to zoom in and out of the display area.
To zoom in, hold the mouse button down and outline the area you

want to zoom in on. To zoom out, click the right mouse button
(right-click).

Pan Tool — use this tool to move the display area while you are
zoomed in.

Shapefile Query Tool — use this tool to query shapefile information
at specific points on a shapefile. This tool is functional when a
shapefile is uploaded to your study (Chapter 3, Section 3.1.1, page
3-1).

Stream Alignment Tool - use this tool to create, delete, and edit
stream elements that make up the stream alignment (Chapter 5,
Sections 5.1.2, page 5-2).

Stream Node Tool - use this tool to create, delete, and edit stream

nodes on the stream alignment (Chapter 5, Section 5.1.5, page
5-9).

Impact Area Polygon Tool - use this tool to create, delete, rename,
and edit impact area properties. See Chapter 5, Section 5.2.2 (page
5-23) for more detail on creating, deleting, renaming, and editing
impact areas.

Grid Query Tool — use this tool to query gridded data. For an
inundation grid, a click will display depth values. For an arrival
time grid, a click will display the computed arrival time of flood
waters during an event for the point at which you clicked. For a
duration grid, it will display values of the duration of water during a
flood event for the cell where you click. For a digital terrain model,
the tool queries elevation values. This tool is only functional when
terrain or inundation grids have been added to a study.
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Reservoir Tool - use this tool to create, delete, rename, and edit
reservoirs. See Chapter 5, Section 5.3.2 (page 5-33) for more detail
on creating, deleting, renaming, and editing reservoirs.

Levee Tool - use this tool to create, delete, rename, and edit levees.
See Chapter 5, Section 5.4.1 (page 5-41) for more details on
creating, deleting, renaming, and editing levees.

Diversion Tool - use this tool to create, delete, rename, and edit
diversions. A diversion has to be started on the stream alignment.
To create a diversion, select the Diversion Tool, hold down the
CTRL key, and click on the stream alignment. Each click creates a
vertex point along the diversion. When reaching the end point of
the diversion, release the CTRL key, and click. You will be asked
to name the diversion. After naming the diversion, the diversion
will appear on the display area. Commands available for editing an
existing diversion are available by selecting the Diversion Tool,
and right-clicking on a diversion.

Channel Modification Tool - use this tool to create, delete,
rename, and edit channel modifications. A channel modification
has to be created on the stream alignment. To create a channel
modification, select the Channel Modification Tool, hold down
the CTRL key, click on the upstream end of the channel
modification, release the CTRL key, and drag along the stream
alignment to the downstream end of the channel modification and
click. You will be asked to name the channel modification. After
naming the channel modification, the channel modification will
appear on the display area. Commands available for editing an
existing channel modification are available by selecting the
Channel Modification Tool, and right-clicking on a channel
modification.

Off-Channel Storage Area Tool - use this tool to create, delete,
rename, and edit off-channel storage areas. To create an off-
channel storage area, select the Off-Channel Storage Area Tool
and hold down the CTRL key while clicking the mouse button.
Each click creates a vertex point, which is the boundary of the
polygon. When reaching the end point, release the CTRL key and
click. You will be asked to name the off-channel storage area.
After naming the off-channel storage area, the off-channel storage
area will appear on the display area. Commands available for
editing an existing off-channel storage area are available by
selecting the Off-Channel Storage Area Tool, and right-clicking
on an off-channel storage area.
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@ Other Project Tool - use this tool to create, delete, rename, and
edit other projects. This tool enables the placement of elements that
represent "other" projects, such as pump stations and gages. To
create an "other" project, select the Other Project Tool and hold
down the CTRL key and click. You will be asked to name the
"other" project. After naming the "other" project, the "other"
project will appear on the display area. Commands available for
editing existing "other" projects are available by selecting the
Other Project Tool, and right-clicking on an "other" project.

@ Impact Area Tool — use this tool to access the Impact Area
Editor. Engage the tool and right-click on an impact area in your
study. From the shortcut menu, select Edit Impact Area. The
Impact Area Editor will open, displaying the detailed information
entered for that impact area. For more on the Impact Area Editor
(which is now part of the process of defining an alternative),
Chapter 9, Section 9.7 (page 9-8).

@ Structure Tool — use this tool to create, delete, rename, and edit
individual structures. For more on structure inventory editing using
the Structure Tool (and otherwise), Chapter 8, Sections 8.1.4 (page
8-5), and 8.2 (page 8-5).

@ Computation Point Tool - use this tool to create, delete, rename,
and edit computation points. Computation points are locations
where time-series information is to be exchanged between models.
For FIA, this would be the location of the hydrograph. See Chapter
5, Section 5.5 (page 5-47) for more detail on creating, deleting,
renaming, and editing computation points.

Using Shortcut Menus

Using the previously described Map Window tools, users can edit the
study elements displayed in the window using shortcut menus. For
example, when users engage the Structure Tool, they can locate an
individual structure they wish to edit, right-click, and perform a variety of
actions from a shortcut menu, as shown in Figure 2.6.

RES1-15MB 15858

Edit Structure Form...

Copy Structure Visible Structures Table...
Delete Structure

Information

Update Elevation

View Darnages

Figure 2.6 Structures shortcut menu.
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This makes creating and editing studies in FIA efficient and intuitive. The
editing capabilities for different study elements and data will be described
in their individual chapters of this manual.

214 Study Pane

In the Map Window, users can » FRM_Workshop :
interact with their study as it is s Map Layers

displayed in a geo-referenced : E&Tﬂh;:ﬁgp_{:entenme.shp
map format. In the Study - # FIA_Counties.shp
Pane, users interact with a - # Wwarning_regions.shp
schematic that displays the -~ # Depth0.smrmp
logical flow of their study in ~# FIA_CB.shp
terms of files and folders. This E_]e ?ﬂ}:f;lsﬁsga
schematic is called the Study - # Stream Alignments
Tree (Figure 2.7). -4 Impact Area Polygons
-y Computation Points

The way users interact with the =y Project Configurations
Study Tree is by right-clicking || = . _ # Base

. = 1. Terrain Grids
on elements and performing .. al fia_dem.smrmp
commands from shortcut =- || Inundation Data
menus. = | Depth Grids

- T Depth0.smrmp
= |y Arrival Time Grids
--*1 Life_Loss_Arrival.smrmp

In the figure at right, map layer
CRT _VWCShp_CBI’ll‘?I" li”e-?hp, o :j Agriculture_Arrival.smrmp
was uploaded by right-clicking 1| Agricultural Grids

on the Map Layers folder and - # Nass_Ag

selecting Add Map Layers -1 Structure Inventory

from the shortcut menu. The - ® Structure Occ. Types

. # Global Invento
terrain model fia dem.smrmp I Modified Inve mr:W

m

m

was uploaded by right-clicking - 1 Alternatives
the Terrain Grids folder and ~ @ Alternative
selecting Add Terrain Model. =0 Time Window

- # Time_Window
“o @ Time_Window_June
= ) Simulations

Double-clicking on a given

map layer or element will .. # Simulation
display it (if hidden) or hide it # Simulation2
(if already displayed) in the - # Simulation3

map window if it is a
displayable element. Bolded
map layers in Figure 2.7 are
displayed.

Figure 2.7 Study Pane and example Study
Tree.

Many layers can be further defined using editors. These editors are
accessible through the shortcut menu for each element. For example, right
clicking on the agricultural grid Nass Ag and selecting Edit would evoke
a dialog for crop loss function definition.
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21.5

2.1.6

Editing study elements within the Study Pane provides a familiar and
intuitive approach to study management. The individual functions for
editing each study element will be covered in detail in their respective
chapters.

Content Pane

Upstream_Control

The Content Pane displays
# LastRun: 31Mar2011, 11:51

information about study ® Time Window - 19941015_MOD
elements that cannot display . Alternatives

in the Map Window or the L Upstream_Control

Study Tree. For example,
FIA records the last date each
simulation in a study has been
computed. When users
highlight a computed
simulation in the Study Pane, Study | Analysis I Maps I Files|
this additional information
will dlsplay in the Content Figure 2.8 Content Pane.

Pane. Figure 2.8 displays the

last run date and the time window of the simulation Upstream Control.

For computed simulations, users may also access consequence reports
within the Content Pane by right-clicking on computed alternatives (e.g.
Upstream_Control) and selecting the report from a shortcut menu.

Other study elements may display different data, or have no additional
data to display. When users click on Stream Alignments in the Study
Tree, the Content Pane will display a list all streams in the study.
Clicking on each stream name will highlight that stream in the Map
Window.

If there is no information to display in the Content Pane, it will read No
Additional Content.

Data Display Tabs

Directly beneath the Content Pane are four tabs labeled Study, Analysis,
Maps, and Files (Figure 2.8). Use these tabs to change the data displayed
in both the Study Pane and the Content Pane.

Study — when this tab is selected, the Study Pane will display the Study
Tree and the Content Pane will display additional information

about a selected map element. Studies will open on the study tab by
default.
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Analysis — when this tab is selected, users can group simulations together
for analysis. The Study Pane will display the simulations within an
analysis group and their respective alternatives; the Content Pane
will display additional information about each simulation (just as in
Figure 2.8).

Maps — select this tab to a list of all map layers and elements in your study
in the Content Pane. Users may toggle map display options,
including display order, display properties, and display on/off. The
Study Pane will display a list of currently opened maps (users may
open more than one map of the same study for displaying separate
simulations, separate inundation grids, etc.).

Files — select this tab to view a schematic of the directory of your study. In

the place of the Study and Content Panes will appear a list of the
folders and files stored on your hard drive for the current study.

2.2 Starting HEC-FIA

desktop, or from the taskbar click Start, point to Programs, point to
HEC, and then click HEC-FIA. The splash dialog box for FIA will open
WEEHEE. (Figure 2.9).

s’ To start HEC-FIA, double-click the HEC-FIA program icon on your

HEC-FIA

Version 2.1 Beta
12/13/2010

Hydrologic Engineering Center
Institute for Water Resources
U.S. Army Corps of Engineers
Davis, CA 95616

Hydrologic Engineering Center  NP//WWW.hec.usace.army.mil

Figure 2.9 HEC-FIA splash dialog box.
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2.3

Create a New Study

In FIA, the set of files associated with a particular area is called a study.
FIA creates a directory (folder) with the study name specified, and stores
all the files associated with the study in that directory.

To create a new study:

1.

Open H]E'C-FIA' Create New Study @

On the File menu

(Figure 2 1 , page Study Name: BaldEagleCreek

2_ 1 )’ CliCk NeW Description: The Bald Eagle Creek watershed in F'ennsy:ania [J

Directory. C:\Wsers\My Documents\Fl&\BaldEagleCree ]

’?‘Ludé’ t N Unit System: English x|

St ed r(iale lfw Coordinate System: | X-Y
uay aialog box

(Figure 2.10) will | 0y (omon |

appear.

Enter a name Figure 2.10 Create New Study dialog box.

(required) and a short description.

The Directory field shows you the location in which FIA will
create your study directory to store and retrieve data. It will
automatically match the name you enter in the Study Name field.
To choose a different directory location, click the browse [.] button
and use the Open Browser to select a different location in which to
create your study directory. In the example in Figure 2.11, FIA will
now create the BaldEagleCreek study directory in
C:\FIAProjects\BaldEagleCreek.

( &l open ﬁﬁ

Lookin: |&, USACEB4 C (C:) - #rE=
M=z ) AGMLogs , M30Cache ; SUPPC
-ij# ; CEFMS ; WVIDIA 1 Users
Recent ltems ; DataProjects | PerfLogs ; Windaow
; Documents , Program Files
! . Drv . Program Files (xB6)
Desktop l FlAPTojects ; ProgramData
= 1| 1 k
E:
F File name: CiFIAPTOjects
Iy k
Documents  Files of type: -

L8

Figure 2.11 Open Browser.
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6. Select system units for the ‘L
study from the Units list. ~ |= Elalnrj:zagll_eCreek b
English and ST units are s él?nialaézrtz

available. English units will
be selected by default.

7. At this time, users may
choose to select a
coordinate system (the
projection system HEC-FIA
will use for geo-referencing
in the Map Window), but
this is not required.

8. At the bottom of the dialog,
click OK. The Create New

= 1 Watershed
(‘f Stream Alignments
i? Impact Area Polygons
@ Computation Points
‘- | Project Configurations
----- , Terrain Grids
----- , Inundation Data
----- J Agricultural Grids
=k 1) Structure Inventory
-~ # Structure Occ. Types
-~ # Global Inventory
= | Modified Inventory

Study dialog box will close || ™ | Alteraiives
PSS | , Time Window
and a schematic of your : :
----- , Simulations

study called the Study Tree
will appear in the Study
Pane with the new study
name at the top (Figure 2.12).

Figure 2.12 Study Tree.

2.3.1 Opening an Existing Study

Edit View Maps Data Simulation Results Tools Window

There are two ways to open New Studly..
existing studies in FIA. One way is Open Study ...
to open a study by selecting it from H save stugy
the list of recently-used studies. S

This list is located at the bottom of &) Close Study

the File menu under Recent Study Properties...

Studies and contains the names of Recent Studies  » BaldEagleCreck

as many as six studies most _ Emergency_Response_Pi3hning
recently opened in FIA (Figure - FRM_Workshop

2.13). Click on the name of the Newstudy

Example_Study

study you wish to open, and FIA
will automatically load the selected
study. The second way to open an
existing study is listed in the steps below.

Study
Figure 2.13 File menu—Recent Studies.

To open an existing study:

1. On the File menu, click Open Study.

The Open Study dialog box will open (Figure 2.14).

3.  Browse to the folder in which you save your FIA project files. In
the example in Figure 2.11 (page 2-12), this folder was
C:\FIAProjects. Within the FI4Projects folder, FIA will create a
folder for each study you create. In Figure 2.14, the folder
BaldEagleCreek has been opened. Within this folder are the study
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directory folders (i.e. folders for studying various study data) and
the project file. Click on the project file of the study you wish to
open (e.g. BaldEagleCreek.prj), then click Open.

ﬁ Open Study

L
=

Recent ltems

Deskiop
I
My
Documents

Lookin::

| BaldEagleCreek v: gl =

) fda

) fia

J layouts

J study
. BaldEagleCreek.prj
File name: BaldEagleCreek.prj
Files of type. | Project Files -

t

Figure 2.14 Open Study browser.

4.  Your study will now open. The Study Tree will display in the
Study Pane and the Map Window will display the contents of your

study.

You can only have one study open at a time in FIA. Therefore, if a study
is open and you ask FIA to open a different one, FIA will automatically
save the current study, close it, and open the new study.

2.3.2 Save a Study

FIA automatically saves study data every time a change is made. To
manually save the changes you make to a study, on the File menu (Figure
2.13), click Save Study. This will save all changes made to the active
study. When exiting the program, FIA will automatically save changes.
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Chapter 3

Map Layers

3.1 Map Layers Concepts

To help you visualize a system configuration and associated flood
impacts, FIA has the capability to display maps of system features.
County, Corps district, political, and impact area boundaries can be
viewed in the display area. FIA 2.2 also has the ability to retrieve data
from maps.

3.1.1 Map Layer Formats

In FIA, digital maps are referred to as map layers. When a map layer is
added to the study, the program displays it in the map window. FIA can
use certain types of map layers as data sources. The map layer formats that
FIA can display are listed in Table 3.1.

Typical data map layers required for a study include:

e Stream centerline shapefile (i.e., Truman_StreamCenterline.shp)
e Census block, parcel, or structure point shapefile (i.e., Truman_
CensusBlock.shp)

e Impact area shapefile (i.e., Truman_Counties.shp)
Typical data map layers used but not required for a study include:

Hazard area shapefile (Life-Loss) (i.e., Truman_HZ.shp)
Warning regions shapefile (Life-Loss) (i.e., Truman_WR.shp)
Cross Sections shapefile (Life-Loss) (i.e., Truman_XS.shp)
Storage Area shapefile (Life-Loss) (i.e., Truman SA.shp)
Computation Point shapefile (i.e., Truman_CCP.shp)
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Table 3.1 Map layer formats compatible with HEC-FIA.

Common Filename
Description Extension
USGS digital line graph dlg
AutoCAD® DXF dxf
Arc Shapefile .shp
Raster image amg, .jpg, .gif,
Aiff/ tif
GeoTIFF tifty tif
ASCII NetTin .net
USGS DEM .dem
ArcInfo® DEM .asc
LizardTech® MrSID® .sid
HEC-FIA SMRMP .smrmp

Arc Shapefiles (.shp)

This layer type is the native data structure for ESRI® GIS software.
Shapefiles store non-topological geometry and attribute information for
the spatial features of a data set. Usually there are three files associated
with a shapefile: *.dbf, *.shp, *.prj, and *.shx. The .shp file contains the
shapes (point, polylines, or polygons) that are displayed in the

layer. Each shape has a record in the .dbf file containing descriptive data
called "attributes." The .shx file contains an index that links each shape to
its record in the .dbf file. The .prj file contains the projection information
used to define the spatial location of features.

AutoCAD® DXF (.dxf)

A Drawing Interchange File (dxf) is created by a Computer-Aided Design
(CAD) package, AutoCAD®. This format is a tagged data representation
of an AutoCad® drawing file. Tagged data is where each data element is
preceded by a group code. A group code is an integer indicating the type
of data element. The file created is a vector-based graphic. The DXF
format is commonly used for data exported from other CAD and GIS
programs.

Raster Image

The raster image formats supported by FIA are JPEG format (*.jpg),
Portable Network Graphics format (*.png), Bitmap format (*.bmp),
Tagged Image File Format (*.tift/*.tif) and Graphics Interchange Format
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(*.gif). For FIA to access these file types, an *.img (ASCII text) file must
be created by the user outside of FIA. The file needs to contain the
information shown in Figure 3.1, which needs to match the easting and
northing parameters stated in the Map Default Properties dialog box
(Figure 3.7, page 3-8).

Image West=2051443. These are image boundaries

Image North=355443. that are determined by the

Image East=2054925.6 | __ |userand usually found using

Image South=351947.4 a program like ArcMap®.

Image URL = path and filename of raster image
(i.e., maps/lh 2m.gif)

Figure 3.1 Extents of a raster image.

GeoTIFF (.tiffl.tif)

Users may also upload a GeoTIFF, which combines georeferencing
information with the Tagged Image File Format. The information
necessary to establish spatial reference will be contained within the file.

USGS Digital Line Graph (.dlg)

USGS Digital Line Graphs (DLG) are created from two sources using
manual and automated digitizing methods. The two sources are aerial
layer. Each shape has a record in the .dbf file containing descriptive data
called "attributes." The .shx file contains an index that links each shape to
its record in the .dbf file.

USGS DEM (.dem)

The USGS Geological Survey publishes the file format USGS DEM. A
raster file format, .dem files usually contain terrain elevations, but the file
format can be used for representing any surface. The format, published by
the USGS, allows internal documentation of coordinate system, date of
publication, etc. These values are referenced horizontally, either to a
Universal Transverse Mecator (UTM) projection or to a geographic
coordinate system.
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ASCII NetTin (.net)

This is an ASCII file format used to represent a triangulated irregular
network (TIN). TIN data are stored in a simple format that defines the
nodes, edges, and triangles contained in the TIN. This format is common
for transferring TIN data between software.

Arcinfo® DEM (.asc)

This is an ASCII file format representation of a grid. The file consists of
keywords followed by values defining the number of columns, number of
rows, lower left corner, cell size, no data value, and each cell value.

LizardTech® MrSID® (.sid)

The MrSID® (multiresolution seamless image database) is a propriety
georeferenced image file format developed by LizardTech® for use with
Geographic Information Systems (GIS). This format compresses large
raster image files like aerial photographs or satellite imagery for easier
viewing.

HEC-FIA SMRMP (.smrmp)

The Segmented Multi-Resolution Multi-Parameter (SMRMP) file was
created to operate gridded data (namely, digital terrain grids, inundation
depth grids, and arrival time grids) more efficiently in HEC-FIA. When
users add terrain and inundation data (see Chapter 6), they will be
prompted to convert to SMRMP format. The conversion is not required,
but is recommended for higher efficiency.

3.2 Add Map Layers

Users can add as many map layers as needed. However, they must make
sure that all map layers use the same measurement units and projection
system. Map layers can be added either through the menu bar or the Map
Layers folder of the Study Pane.

When a map layer is added to the study, FIA reads the coordinates of
points, lines, and polygons on the map layer and resets the geographic
extents of your watershed to the smallest rectangle that will contain all
objects in the map layer. When adding more than one map layer, you
must ensure that each is projected in the same coordinate system. For
example, if you add a digital line graph (DLG) map layer that shows the
major streams in an area, the geographical extents will change according
to the projection of that DLG. If that DLG is projected in state plane
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coordinates in feet, FIA will set the geographic extents accordingly, and
the units of the stream alignment will be in feet.

To add a map layer:

1.

Starting the Study Pane, & Study
right-click on the Map | - !
Layers subfolder. From the -4 GI¢ Add Map Layess...
shortcut menu, select Add - Wi
Map Layers (Figure 3.2). "f
The Select Map Layer to rclmpa ctArea Polygons
. : omputation Points
Add browser will open ... |, Project Configurations
(Figure 3.3). Browse to the
location where the required
map layers are located.
Select an individual map layer by clicking on the filename, or add
multiple map layers by holding down the CTRL-key and selecting
the map layers you would like to use for your study.

Import Image(s)

Figure 3.2 Adding map layers.

===

E Select Map Layer to Add

;| =]

Create Copy

Look in: . maps 'i

II== CRT_Wkshp_Centerline shp
vl b Depth0.smrmp

Recent ltems FIA_CB.shp

|| FIA_Counties.shp

" || FlIA_HZ shp

Desktop || warning_regions.shp

ll.‘ File name: th0.smrmp” "FIA_CB.shp”

My

Mnornments

Files of type: | All Maps -

L

Figure 3.3 The Select Map Layer to Add browser.

Create Copy is selected by default; this will create a copy of the
selected files in the maps folder within the current study directory.
Storing all the data in the study directory is recommended as it will
make the study easier to store and share.

Once the necessary files are selected, click Open. The Select Map
Layer to Add Browser will close, and the map layers will display
in the Map Window.

The filenames of the selected map layers will display under the
Map Layers folder in the Study Pane.

To save your study and your newly-added map layer, from the

toolbar click = .

Users can also add map layers through the Maps=> Add Map
Layers... option. This will invoke the Select Map Layer to Add
browser as the previous steps outlined.
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3.3

Add Image

To add an image:

1.

2.

In the Study Pane, right-click on the Map Layers subfolder. From
the menu, select Import Images (Figure 3.2, page 3-5).

The Open browser will open (Figure 3.4). Browse to the location
where the images you wish to upload are located. Select an
individual image by clicking on the filename, or add multiple
images by holding down the CTRL-key and selecting the images
you would like to use for your study.

Ed Open @
Look in: . Impact Area Editor v: i "-‘EI
e B 30minlimit.png B ComputeProjBenefits.pr
-‘;)9 B. additional parameters.png B ComputeSpecifyAssign.

Recentltems @ AdjustedPricelndex.png .| CropsTab.png
.| AreaElevationFunctions.png B Crops\Worksheet.png

! B Boundaries.png B DamageCat.png

Desktop A om ] b
| File name: Truman.png| Import k‘
L

Figure 3.4 Open browser.

Once the necessary files are selected, click Import. The Open
Browser will close and the Define Image Extents dialog box will
appear (Figure 3.5).

-

| £| Define Image Extents
File: ArrivalTimeToolimg
Image West 2051443,
Image Morth 355443,
Image East 2054925.6
Image South 351947.4|
| <Back | Finish!}l | cancel |

Figure 3.5 Define Image Extents dialog box.

In the dialog, enter the extents of the image(s) you wish to upload.
If you are uploading multiple images, fill in the extents of each
image and click Next >. Once extents are defined for each image,
the Finish button will replace the Next > button (Figure 3.5 above).
Once you have entered extents for each image, click Finish.

The filenames of the selected map layers will display under the
Map Layers folder in the Study Pane and the image will be copied
to the maps folder of the study directory.

To save your study, from the toolbar click o
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3.4 Remove Map Layers and Images

To remove map layers and images from your study:

1. lS)tarting in the Study &5 FRM_Workshop
ane, under the Map 5. Map Layers
Layers folder right- e
click the name of the e
map/image you wish h
to delete. Copy To..

2. From the shortcut
menu, select Remove Figure 3.6 Remove Map Layer.

Map Layer (Figure
3.6).

3. The map layer or image will now be removed from your study.

4. The file for your map layer or image will remain on the hard drive.
Should you wish to re-add a removed map layer or image, follow
the instructions for adding a map layer or image outlined in
Sections 3.2 and 3.3 above.

5. Should you wish to delete the map layer from your hard drive, open
the maps folder of the study directory, right-click the file you wish
to delete, and select Delete.

3.5 Geographic Reference for Map Layers

To maintain a geographic reference (also called a geo-reference), FIA uses
a user-selected coordinate system, called the World Coordinate System
(WCS). This superimposes a grid on feature layers to establish x- and
y-coordinates in WCS for each point on the layer. The x-coordinate is
referred to as "easting" and the y-coordinate is referred to as "northing".
You can select the extent of this grid, the dimensions of the cells of the
grid, the units of measurement of the grid, and even the location of the
origin of the grid. Because of this flexibility, you can specify and use
virtually any grid coordinates convenient for impact analysis.

To edit geo-reference settings for your study:

1.

On the Maps menu, select Default Map Properties.

The Map Default Properties dialog box will appear (Figure 3.7).
The information in the Map Default Properties dialog box
includes:




Chapter 3 — Map Layers HEC-FIA User’s Manual

E Map Default Properties for FRM_Workshep Iﬁ

iMap Extents || Default Map Layers

Coordinate System: Albers Equal-Area Conic

Extents:
Easting: Marthing:
Minimum: Min:
Maximum: Max

[ Set Map Extents to Display

Grow to Map Extents

[ oK b“ Cancel l Apply

e

Figure 3.7 Map Default Properties dialog box.

e Coordinate System. This box identifies the established
coordinate system for a study. By default, the Albers Equal-
Area Conic coordinate system will be selected. To edit the
coordinate system, click Edit, and the Map Coordinate
Information dialog box (Figure 3.8) will open. Appendix D
for details on editing the coordinate system. Remember that
all layers must exist in one unified coordinate system.

rﬁ Map Coordinate Information @1

Map Coordinate Information

System:  Albers Equal-Area Conic -
Units: | Meters -
Spheroid: | Clarke 1866(NAD27) -
Latitude ofthe first standard para... |pj | 29 d| 3g|° ol
Latitude ofthe second standard ... |p) | a5 d| 30" al®
Longitude ofthe central meridian:  w | gg(d| o/ al”
Latitude of the projection origin: Ml oz23(d ol ol
False easting: a
False northing: 0

[ OK M [ Cancel

Figure 3.8 Map Coordinate Information dialog box.
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e Extents — Easting Minimum and Maximum, Northing
Minimum and Maximum. These values indicate the
location of the left, right, bottom and top borders
(respectively) of the grid in the display area.

e Grow to Map Extents. When this check box is selected, FIA
automatically sets the geographic extents to define the
smallest rectangle that encompasses all the objects in the
watershed.

e Set Map Display to Coordinates. This will set the limits of
the display area. If you zoom in on an area, and click Set
Map Display to Coordinates, the extents on the Map
Default Properties dialog box (Figure 3.7) will change to the
zoomed area.

Note that the geographic extents of your layers must be selected carefully
to ensure that the entire study is included. Further, the extents you specify
and the coordinate system you use must be consistent for all the layers.
Therefore, you may need to use GIS tools to transform the layers from one
coordinate system to another before using them with FIA (Appendix B for
GIS Pre-Processing information). FIA has no coordinate system
transformation tools.

3.6 Map Tools

After opening a study, the following tools will be available on the toolbar
in the map window:

Select Tool

Use the Select Tool to select different layer elements in the Map
Window. Engage the tool and double click on a layer element (e.g. an
Impact Area or structure in the Global Inventory) to select it. In Figure
3.9, the Impact Area Cowlitz has been selected.

Zoom Tool @

Use the Zoom Tool to zoom in and out in the Map Window. Click and
hold the left mouse button and draw a box in the map window to zoom in
(Figure 3.10). Right click to zoom out.
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» B @ HE EelEOE

Figure 3.9 Selecting a layer element in the Map Window with the Select
Tool.

Figure 3.10 Using the Zoom Tool in the Map Window—Zoom Tool
selection at upper left, with the result in the background.

Alternatively, users can zoom using the scroll wheel of their mouse while
holding down the Ctrl-key.
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Pan Tool

Use the Pan Tool to move on-screen display around without changing the
scale. Click and hold the left mouse button to drag the display.

Shapefile Query Tool

Use the Shapefile Query Tool to view shapefile data for selected points in
the Map Window.

To perform a shapefile query:

1. Starting in the Map Window, select the Shapefile Query Tool
from the toolbar.

2. Using the <~ﬁ cursor, click on the point on the map window at
which you would like to perform a shapefile query.

3. The Query Window will appear. If you would like to query
multiple locations of the map window, continue to click and the
locations will add to the table in the Query Window (Figure 3.11).

ﬁ Query Window

-

File Edit

il CBshp v
OBJECTID CensusBIl... Tract BldgSche... BlockType  BlockArea
147859.0 53011040... [53011040... [WA1 R 0.74
147848.0 53011040... [53011040... [WA1 R 5.005
2083840  (41051007... |41051007... (OR1 R 5.882
208826.0  (41051007... |41051007... |OR1 R 7.8
201738.0  (41051010... |41051010... |OR1 R 7.359
2111300 (41051010... |41051010... |OR1 R 2.397
142702.0 53015000... [53015000... |WA1 R 0.043

4| 1 F

L

Figure 3.11 Query Window.

4. From the dropdown list, select the shapefile for which you would
like to view query results.The data fields defined in the selected
shapefile will display values for each point you selected with the
query tool. In the example in Figure 3.11, the FI4 CB (Census
Block) layer has been selected.

5. When finished viewing queries, close the window. The queries at
the selected points may be viewed again using the query tool.

6. To clear queries, from the Edit menu, select Remove Glyph (or
Clear).
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3.7 Organizing Map Layers and Images

After map layers and images have been added, they can be turned off and
on, moved in front of or behind other layers, or their viewing properties
can be changed. To perform these operations on the map layers, from the
FIA main window, click the Maps Tab just beneath the Content Pane.
The Content Pane will now provide a tree of the available map layers,
stream alignment, and information specific to what is being displayed by
the selected map window (Figure 3.12).

Map Layers
.. [f| warning_regions.shp

- [/] Depth0.smrmp

.. [¥] FIA_CB.shp

.. [/| Stream Alignments
- Depth0.smrmp

# No Additional Content - Global Inventory

..... Mass_Ag

i [¥] Agriculture_Arrival.smrmp
- fia_dem.smrmp

- [<f] Base

- [¥] Impact Area Polygons
. [¥] FIA_HZ shp

\\ .. [¥| FIA_Counties.shp
., CRT_Wkshp_Centerline.shp
Stud].rl Analysis | Maps | Files

Figure 3.12 Click on the Maps tab to display layer information in
the Content Pane.

Study | Analysis | Maps&Files

x|

3.7.1 Edit Display Order

To display or hide a map layer:

1. Starting in the Content Pane (Figure 3.12 above), locate the name
of the map layer you wish to display/hide.

2. Check the box next to the map layer name to display it in the Map
Window.

3. Clear the box to hide it from the Map Window.

Users may also toggle display order of study layers by moving them up or
down:
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Pane (Figure 3.12), right- FIA CE.shp
click the name of the map - 91§ Expand
layer you wish to move. - [ 1 Collapse
2. From the shortcut menu - [ ] B
select either Move to Top, | N 3
Move Up, Move Down, or : Move Up
Move to Bottom. q Move Down
3 7 2 Edt D | P rt _____ @ Move To Bottom
. I ISplay Froperties [ S
Users can also edit the way a layer Change Label
displays in the Map Window, Properties
including the color of a line or
polygon, labels, line styles and Set Scale for Zoom-in
weight, level of transparency for Set Scale for Zoom-out
polygons, and much more. The Remove Scale Factors
way these properties are edi.ted are Copy To...
layer-specific and outlined in

detail in Appendix E.

Starting in the Content

Figure 3.13 Map Layer shortcut
menu (Content Pane).

To edit display properties of a

1.

2.

map layer:
Starting in the Content Pane with the Maps Tab selected (Figure
3.12), select and right-click the name of the file you wish to edit.

From the shortcut

menu, select rﬁ Edit Polygon Properties Iﬁw
Pr.Operties 1ents/FIAFRM_Workshop/mapsiwarning_regions.
(Figure 3.13). A -

dialog box similar Fill | Border | Labels

tO'Figure 3.14 Draw Features using:

will appear. o= -
Toggle display : J
options as desired. Display Fill

Click Apply to _ _
display your Color | NN darkred -
changes in the Style | -
Map Window . .
and keep editing. Transparency

When finished 1 0
editing, click OK

to close the

dialog. OK ] ’ Cancel ] ’ Apply M

Figure 3.14 Edit Polygon Properties dialog
box.
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Chapter 4

Global Data

Global data is the information that describes a study in general terms. This
chapter covers the concepts of global data and then details the information
required for each tab in the Global Data Editor. To access the Global
Data Editor, from the Data menu, click Global Data. Alternatively, in
the Study Pane, right-click on Global Data and select Edit.

Concepts

Global data
develops a
library of
physical
properties.
These
properties will
be used later
to define the
individual
impact areas.

Another
advantage is
that the data is
stored in an
efficient
fashion,
without
redundancy.

HEC-FIA is designed to simplify entry and management of the large
volume of data required for a flood impact analysis. The file system helps
to reduce errors in data entry, promote consistency, eliminate redundancy
in the data for a complex impact analysis, and simplify reporting tasks.

FIA stores information that describes important characteristics, properties,
or attributes of any item or object that is relevant to the impact analysis.
For example, while you are entering the global data, you are also building
the global.fgd file with the data that describes general information. In
essence, you are developing a library of physical properties or identifiers
that encompasses the entire study area. When users create alternatives
from HEC-DSS hydrographs (see Chapter 9, Section 9.3, page 9-6), the
information entered in the Global Data Editor will be used to define the
individual impact areas.

Another advantage is that the data is stored in an efficient fashion, without
redundancy. Suppose, for example, two impact areas both have the same
crop (e.g., soybeans). Should FIA store the yield and price data twice,
once for each impact area? Instead, FIA stores the yield, price, and other
crop information in the global.fgd file and stores only the reference to the
correct crop entry with the impact area information. It then refers to the
crop information in the global data, looking up the correct yield and price
to assess damage. This strategy simplifies what you must do to change the
price; you need not change the entry for each impact area. Instead, you can
change the entry in the global data only. The change will then propagate
throughout the entire analysis.

The remainder of this chapter describes how to enter the data for the
individual tabs - Global Specs, Boundaries, Damage Categories, and
Crops.
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4.2 Global Specs Tab
The Global Specifications tab, illustrated in Figure 4.1, contains unit and
index factor information for a study.
g FRM_Workshop - Global Data Editor S5
Global Specs. | Boundaries | Damage Categories | Cmps|
Maonetary Units: '$-1g[]g = System Units: | English
The Global
Specs tab Urban Specifications Agricultural Specifications
contains unit Base Data Year: 1995 Base Data Year: 1999
and index
factor Price Index Factar: 1.17 Frice Index Factor: 1.00
information for
a study.
[ Ok ] [ Cancel ] ’ Apply l Help

Figure 4.1 Global Data Editor—Global Specifications tab.

Definition of data entry items follows:

e Monetary Units — this value is used as a label for data entry forms
and output reports. The choice does not influence the computations
within FTA. From the Monetary Units list select from: $7; $7000;

or $100,000. The default is $1000.

e System Units — this box displays the system units that were chosen

when the study was created.

e Urban or Agricultural Base Data Year — this value is used as a
label to specify the base year for both urban and agricultural data.

This value along with the price index factor

described below adjusts

the past economic costs to current value. For example, if the

economic data is from a structure inventory

completed in 1985,

enter 1985 in the Urban Specifications area in the Base Data Year

box.

e Urban or Agricultural Price Index Factor — this multiplier is

used to compute the current value of past economic costs,
accounting for the time value of money. This applies to either urban
or agricultural costs. The default is 1.0. FIA computes current costs
from past costs as:

Current Value = Base Year Value* PIF
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where:
PIF = the price index factor. PIF can be computed using a

number of methods. Two of the more common methods
are described:

PIF =(1+)"""

where:
CY = the current year
BY = the base year
i = average discount rate over period,
(e.g. 4% =0.04), or,
PIF = BCI¢/ BClIg
where:
BCIc = Building Construction Index for the
current year
BCIg = Building Construction Index for the base
year.

To enter the global specifications:

1.

2.

By default the Global Specs tab should be displayed, if not click
Global Specs tab (Figure 4.1).

From the Monetary Units list, select the appropriate monetary
units for the study. In Figure 4.1, $7000 has been selected.

In the Urban Specifications area, you may need to enter a base
data year and price index factor. In the Base Data Year box, enter
the year that represents the urban economic data. In Figure 4.1,
1995 has been entered for the Base Data Year. In the Price Index
Factor box, enter a factor that will be used to update the base year
economic data to current costs. In Figure 4.1, a Price Index Factor
of .17 (assuming an average of four-percent inflation) has been
entered.

In the Agricultural Specifications area, you may need to enter a
base data year and price index factor. In the Base Data Year box,
enter the year that represents the agricultural economic data. In
Figure 4.1, 1999 has been entered for the Base Data Year. In the
Price Index Factor box, enter a factor that will be used to update
the base year economic data to current costs. In Figure 4.1, the
default value has been used for the Price Index Factor since the
agricultural economic data is current.

Click Apply if you are going to enter more global data. When
finished entering data, click OK. The Global Data Editor will
close.
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The base year and price index factors that you entered in this tab are
global for all impact areas in the workspace. When users create
Alternatives, these factors can be overridden at the individual impact
area. More information about specific impact area adjustments of global
specifications is provided in Chapter 9, Section 9.7.8 (page 9-40).

4.3 Boundaries Tab

The
Boundaries
tab contains
the global
boundaries,
which include
physical,
Jurisdictional,
and political
boundaries.

The Boundaries tab, illustrated in Figure 4.2, contains the global
boundaries, which include physical, jurisdictional, and political
boundaries. The types of boundary information that can be entered are:
Corps District, State, County, Township, Watershed, Subbasin,
Congressional District, Community, and Flood District. All boundaries
are optional and are used for aggregation of damage/impact information
for reports and displays.

[l FRM_Workshap - Global Data Editor ==

Global Specs. | Boundaries | Damage Categories | Cmps|

Boundary Specifications

Community County
Congres_sm.nalDlstnc’[ Cowlitz
Corps District Clark
Columbia
Flood District Multnomah
State
Subbasin
Township
Watershed

[ Ok M[ Cancel ” Apply Help

L

Figure 4.2 Global Data Editor—Boundaries tab.

To enter boundary data:

1. Click Boundaries tab, the Boundaries tab is now displayed (Figure
4.2).

2. From the Boundary Specifications list, select the boundary type
you would like to define. In Figure 4.2, County has been selected
and the column header of the table reflects that choice.

4. Once you have entered data, press Enter. The cursor will move to
the next row. To add a row, right-click on the table, a shortcut menu
will appear. If you are on the last row of the table with data entered,
select Append Row. In Figure 4.2, Cowlitz, Clark, Columbia, and
Multnomah have been entered as the counties for the study area.

4-4
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4.4

441

A damage
category is a
consolidation
of structure
types into
specific
categories with
similar
characteristics
for analysis
and reporting.

5. Click Apply if you are going to enter more global data. When
finished entering data, click OK. The Global Data Editor will
close.

Damage Categories Tab

A damage category is a consolidation of structure types into specific
categories with similar characteristics for analysis and reporting. In the
Damage Categories tab you can define the damage categories for the
study, rename damage categories, and delete damage categories. Examples
of damage categories include residential, industrial, commercial, public,
and undeveloped land. Later, if users compute damages from alternatives
based on time-series hydrographs (as opposed to alternatives from gridded
data; see Chapter 9, Section 9.2, page 9-5), they can input different
damage functions for each damage category they create in the Global
Data Editor. When users import structure inventories (see Chapter 8),
four damage categories (Commercial, Public, Industrial, and Residential)
will be created automatically. In a gridded compute, damage categories
will not affect compute, but it may help the user organize their data for
viewing results.

Add a Damage Category

You will provide the necessary information for the urban damage
categories for a study. Definition of data entry items follows:

e Damage Category - a name that represents a damage category
(required).

e Reconstruction Period - is the average number of days required to
rebuild a damaged area to pre-flood economic conditions. Because
some flood damage categories can recover faster than others, the
reconstruction period is associated with a specific damage category.

In time-series-based computes, FIA uses this value when computing
damages caused by a multi-peak flood event. Damage from a
second flood occurring during the reconstruction period is linearly
proportioned to the depth of flooding in that zone and the number of
days that has elapsed in the reconstruction period. For example, a
damage category has a value of $100,000 for a particular zone and
has a six-month reconstruction period. The zone is completely
flooded and total loss occurs. Another flood of the same magnitude
occurs four months after the first flood; the zone will experience
$66,700 in damage, as it wasn’t fully reconstructed when the
second flood occurred. The reconstruction period cannot exceed
365 days (required).
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From the
Damage
Categories tab
define the
damage
categories for
the watershed.

To add a damage category:

1.

9]

Click Damage Categories tab, the Damage Categories tab is now
displayed (Figure 4.3).

FRM_Workshop - Global Data Editor [
| Global Specs. | Boundaries| Damage Categories | Crops|
Diamage Category Reconstruction Period (days)  Price Index
Commercial 180 1.00
Public 180 1.00
Industrial 180 1.00
Residential 180 1.00
Add... ] ’ Rename... l ’ Delete... ]
’ Ok ] [ Cancel ] ’ Apply [\_‘] Help

Figure 4.3 Global Data Editor—Damage Categories tab.

Click Add... The Add Damage Category dialog box will open
(Figure 4.4). In the Damage Category box, enter a name. In the
Reconstruction

Period, enter a number rﬁ FRM_Workshop - Add Damage Category Ll-‘-:_?-lj
that reflects the Damage Category: Undeveloped Open Space
reconstruction periOd' Reconstruction Period: .3|

In Figure 4.4,

Undeveloped Open

Space has been entered [ oyl [ cancet || Helr

for Damage .

Category, and ( (zero) Figure 4.4 Add Damage Category dialog
has been entered for box.

the Reconstruct ion

Period.

Click OK. The Add Damage Category dialog box will close and
the entered damage category and reconstruction period will appear
on the Damage Categories tab in a table.

Repeat steps 4 and 5 for each damage category to be entered.
Click Apply if you are going to enter more global data. When
finished entering data, click OK. The Global Data Editor will
close.

From the Damage Categories tab (see Figure 4.3, page 4-6), users can

also rename or delete damage categories.

4-6
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4.5

Rename a Damage Category

To rename a damage category:

1.

2.

Open the Global Data Editor and select the Damage Categories
tab (Figure 4.3).

At the bottom of the editor, click the Rename... button. The
Rename Damage Category dialog box (Figure 4.5) will open. In
the From list, select the damage category you wish to rename. In

the To bOX, enter the new El FRM_Workshop - Rename Damage C...@w

name for the damage r . ]
From: Commercial -

category. : :

Clle OK The Rename To: Commerciala’lndustriaﬂ

Damage Category dialog

box Wlll' close anq the new [ ox L\J [ cancel | Help

name will appear in the

table on the Damage

Categories tab (Figure Figure 4.5 Rename Damage Category
4.3). dialog box.

Delete a Damage Category

To delete a damage category:

1. Open the Global Data ("l FRM_Workshop - Delete Damage Category [
Editor and select the Commercial .
Damage Categories tab e
(Figure 4.3).

2. At the bottom of the editor,
click the Delete button. The
Delete Damage Category ‘ 3
dialog box (Figure 4.6) will _ _
open. A list of available eon ] (et [t
damage categories appears; .
select the damage category to gllgll:) ;eli;i Delete Damage Category
be deleted (it will be
highlighted in blue). In Figure 4.6, Residential has been selected.

3. Once the correct category is selected, click OK. The damage
category will be deleted.

Crops Tab

If you are going to be computing agricultural damages from HEC-DSS
time-series hydrographs, agricultural information for the workspace is
entered in the Crops tab. FIA considers yield and value of crop; timing
and duration of flooding; effects of replanting and late planting; and time

4-7
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If users are
computing
damages using
time-series
hydrographs, a
comprehensive
list of all crops
in a study area
must be entered
in the Crops tab.
This function is
not relevant to a
grid-based
compute.

4.5.1

between flood events when computing flood damages in agricultural areas.
Monetary damage values are determined from investment losses, mature-
crop price values, and harvest costs. The Crops tab (Figure 4.7) is where
you will enter a comprehensive list of all crops in the study area, along
with their respective flood-damage potential.

B

[l FRM_Natomas - Global Data Editor

| Global Specs. | Boundaries | Damage Categories| Crops |

Name: Com * [ add. | [ Deete |
Description:

Yield Per Acre: 159/ First Plant Date: 17Mar

Unit: Bushel ~ | FullYield Date: 15Jul

Unit Price Value §: 3.37/|LastPlanting Date: | 3qmar
Harvest CostiAcre $: 40.7| End of Hamvest Date: |gqayg

Addnl Losses % Total: 25| Dryout Period (days):

@ Primary Crop () Secondary Crop

Define Crop Loss Function...

[ OK H Cancel H Apply He

p

L

Figure 4.7 Global Data Editor—Crops tab.

If, on the other hand, you will be computing agricultural damages based
on gridded data (like a NASS cropland data layer grid), you need not enter
information in the Crops tab. Instead, this information will be contained
and defined within the uploaded agricultural grid. See Chapter 7, Section
7.5 (page 7-7) for defining crop loss information using gridded data.

Add a Crop

To add a crop:

1. Open the Global
Data Editor and
select the Crops
tab (Figure 4.7).

4. Click the Add... Wnea
button. The New
Crop Name dialog
box (Figure 4.8)
will open. In the
New Crop Name
box, enter a name.

E Emergency_Response_Planning - . I&

Mew Crop Mame:

p

’ DKS ’ Cancel He

L™

Figure 4.8 New Crop Name dialog box.
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4.5.2

Click OK. The dialog box will close and the name of the crop will
appear on the Crops Tab in the Name list (Figure 4.7). Once a new
crop has been entered, information needs to be entered which
defines the crop.

Crop Value Information

Crop value information is used to develop the maximum crop value (also
equal to the investment plus profit) at harvest. The information required
includes:

Crop value
information is
used to
develop the
maximum crop
value (also
equal to the
investment
plus profit) at
harvest.

Yield Per Acre - this is the average number of units produced per
acre of land on which the crop is planted when the crop is
harvested.

Unit — is used to measure the amount of harvested crop. For
example, corn may be measured in bushels.

Unit Price Value — value in dollars of a single unit of harvested
crop.

Harvest Cost/Acre - the amount in dollars it costs to harvest one
acre of the crop.

Additional Losses % Total —this loss is estimated as the
percentage of the mature crop value that will be added to the total
damage to account for damage to farm equipment, roads, etc.,
during inundation of the crop.

To enter crop value information:

1.

2.

Open the Global Data Editor and select the Crops tab (Figure
4.7).
In the Description box,

Description:
users may enter a
. . Yield Per Acre: 30
description of the crop _

. Unit: Ton -
(Figure 4.9). Unit Price Value $: 0.18
In the Yield Per Acre .

b ter a num ber Harvest CostlAcre & &0
OX, en Addnl Losses % Total: 0
that represents the

average number of units
produced per acre of
land.

In the Unit box, enter or select the units that measure the amount of
the harvested crop.

In the Units Price Value box, enter the value in dollars of a single
unit of the harvested crop.

In the Harvest Cost/Acre box, enter the amount in dollars it cost to
harvest one acre of the crop.

Figure 4.9 Detail—Crops tab.
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4.5.3

A double crop
(secondary
crop) can be
planted in the
same field
during the
same year
after the
harvest of the

first crop

(primary crop)
this is double

cropping.

In the Addnl Losses % Total box, enter a percentage which will be
added to the total agricultural damage to account for farm
equipment, roads, etc., during inundation.

Click Apply. Once you have the crop value information entered,
you next need to enter the required information for defining the
crop loss functions.

Double Cropping

Sometimes, a second crop (secondary crop) can be planted in the same
field during the same year after the harvest of the first crop (primary crop).
This is called double cropping. FIA allows you one or more double crops
for an impact area. Individual crop loss functions will be defined for both
crops; however, conceptually the crop functions of the two crops would be
combined into one crop function (Figure 4.10). The damage and benefits
of both crops will be computed as well as the area flooded for both crops.

Crop A Crop B Crop A
7))
7))
(@]
—
Q.
o
O
€
(4]
e
[0)]
o
| |
Jan Jun Jul Dec
Time of Year

Figure 4.10 Double Crop-loss Function.

To designate a crop loss secondary:

1.

2.

Open the Global Data Editor and select the Crops tab (see Figure
4.7, page 4-8).

By default a crop is
designated a Primary
Crop. In Figure 4.11, Corn
is designated as a primary
crop. If you want to
designate the crop as a
secondary crop, simply select Secondary Crop.

@ Primary Crop Secondary Crop |

Figure 4.11 Crop designation (Global
Data Editor—Crops tab).
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45.4

A crop loss
function
defines the
crop damage
potential for a
specific crop
as it varies
throughout the
year from soil
preparation to
completion of
harvest.

Define Crop Loss Functions

The following is relevant only to studies with damage computation in
the form of time-series DSS hydrographs. For crop loss definition with
gridded agricultural data, see Chapter 7, Section 7.5.1.

A crop loss function defines the crop damage potential for a specific crop
as it varies throughout the year from soil preparation to completion of
harvest. FIA uses two crop loss functions, one is Initial Planting, and the
other is Late Planting.

The Initial Plant Loss Function represents the damage incurred on any
given date if the crop did not have to be replanted due to flooding, and if
planting was not delayed due to previous flooding. The Last Plant Loss
Function represents the damage incurred, given the crop would not reach
its full-yield potential because of late planting or re-planting. The
functions depict a continuous relationship of day-of-year versus the
percentage of the mature crop value that is lost, as illustrated by Figure
4.12.

When computing agricultural damage due to a flood defined by a flow or
stage time series, FIA assumes that all crops are planted on the First Plant
Date, unless the impact area is inundated or in the Dryout Period from a
previous event. In that case, the program assumes the crop is planted as
soon as the Dryout Period has ended. If a crop is planted, and a flood
occurs, FIA assumes the crop is replanted if the soil dries before the Last
Planting Date.

100 ° L3
Val
Initial Plant

™ Loss Function

>

s T

>

o

2
20
3o 50
23
o g
O«

o

€ » Last Plant

S Fifst Plarit Date .

S [ Loss Function

o Fnd of Harvest Date

e

\’/ Last Planting Date \/
0 - - g
Jan ' Feb ' Mar 7Apr ' May * Jun Jul " Aug " Sep " Oct " Nov " Dec
Time of Year
Full Yield Date

Figure 4.12 Initial and Last Plant Crop Loss Functions.
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The Initial
Plant Loss
Function
represents the
damage
incurred on
any given date
if the crop did
not have to be
replanted due
to flooding,
and if planting
was not
delayed due to
previous
flooding.

The value of a crop at maturity is computed as:

V =(Y*UP)- HC

where:
V= the value per acre
Y = theyield per acre
UP = the unit price
HC = the harvest cost per acre

The total damage to a crop reported by FIA is equal to the percent damage
from the crop loss function, multiplied by the mature crop value, plus the
additional losses, which are also a percentage of the mature crop value.

For example, Table 4.1 shows potential damage values for corn. Using the
initial plant loss function in Figure 4.12, if a field of corn was flooded on
August 1%, the damage reported would be (1.00 * $236) + (0.10 * $236),
for a total of $259.60/acre. However, if instead that field of corn was
flooded on June 1*, the damage reported would be (0.65 * $236) + (0.10 *
$236) for a total of $177/acre. The percent loss value of 0.65 is

estimated from the initial plant loss function in Figure 4.12 for June 1%
The value of 0.10 accounts for additional losses and is taken from Table
12.1.

Table 4.1 Example Crop Loss Data for Corn

Unit Gross Harvest Mature Additional
Yield/ Price Value/ Cost/ Value/ Losses%
Crop Acre Value Acre Acre Acre Total
Corn 112 3.00 $336 $100 $236 10
Oats 50 2.00 $100 $35 $65 10
Soybeans 43 6.50 $280 $100 $180 15
Wheat 45 4.00 $180 $80 $100 10

If planting is delayed until the Last Planting Date due to a previous flood
event, the same method is used to compute damages. However, FIA will
pick the percent loss value from the Last Plant Loss Function instead of
the Initial Plant Loss Function. Furthermore, if planting occurs between
the Full Yield Date and the Last Planting Date, FIA will linearly
interpolate a crop loss function between the Initial Plant Loss Function
and Last Plant Loss Function, depending on the date the soil dries.

Seasonal Crop Data

Seasonal data and the actual values of the crop loss function define a crop
loss function. Seasonal crop data includes: first day of planting, last day of
planting which will produce a full yield, last day of planting which will
produce a partial yield, and the last day of harvest. The entered calendar
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Seasonal data
and the actual
values of the
crop loss
function define
a crop loss
function.

days are converted to Julian calendar days by the program for calculation
purposes.

First Plant Date — first date that the crop can be planted.

Full Yield Date — latest date that the crop can be planted and still
reach full maturity.

Last Planting Date — latest date that the crop can be planted with a
reduction in yield.

End of Harvest Date — last date that the crop is harvested, after
which little damage can be incurred.

Dryout Period (days) — number of days after a flood has receded
before the soil is sufficiently dry so replanting can begin. FIA
automatically adds seven (7) days on to the dryout period to allow
for re-cultivation of the fields.

To enter seasonal crop data:

1.

2.

Open the Global Data Editor and select the Crops tab (see Figure

4.7, page 4-8).

In the First Plant Date _

box, type the first date a SESILEE 07May

crop can be planted. The Full Yield Date: 01Jun

format %S ddmmm. For ‘ Last Planting Date: | g1yl

corn (Figure 4.13) that is End of Harvest Date: | 150y

07May. _ _

For the Full Yield Date ~ |Prout Period (days) 14

box, enter the latest date
that a crop can be planted
and still reach full
maturity. The format is
ddmmm. In Figure 4.13, 01/Jun is the date entered for corn.

In the Last Planting Date box, enter the latest date that a crop can
be planted with a reduction in yield. The format is ddmmm. For the
example in Figure 4.13, 01Jul has been entered for corn.

In the End of Harvest Date box, enter the last date that a crop can
be harvested where little damage can occur. The format is ddmmm.
For corn (Figure 4.13) that is /5Nov.

In the Dryout Period box, enter a number that represents the
number of days after a flood when replanting can begin. Figure
4.13, a value of /4 has been entered for corn.

Click Apply. Once you have the seasonal crop data entered, you
next need to define the crop loss functions.

Figure 4.13 Seasonal Crop Data (Global
Data Editor—Crops tab).

The data required for the crop loss functions are:

e Date — calendar days that are significant on the initial or last plant

loss functions. Use the format ddmmm. For example, use /50CT for
October 15 or 02May for May 2.
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o Initial Plant Loss % - the percentage of the mature crop value that
is reported as damage, if the crop was planted on the First Plant
Date.

e Last Plant Loss % - the percentage of the mature crop value that is
reported as damage, if the crop was planted on the Last Planting
Date.

To enter the values for the crop loss functions:

1. Open the Global Data Editor and select the Crops tab (see Figure
4.7, page 4-8).

2. Click Define Crop Loss Function. The Crop Loss dialog box (see
Figure 4.14, page 4-14) will open. The name of the crop for which
you are defining the crop loss functions will appear on the titleﬁbar.

Crop Loss - Comn

Initial Last 120
Plant Loss Plant Loss
Date Percentage Percentage 1004
o -
19Jan 0 0 § a0
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Figure 4.14 Crop Loss dialog box.

3. Here you will enter the data for crop loss functions. The data entry
is done in a tabular format, with the Date column being the same
for both functions.

4. Inthe Date column of the table, enter points during the year that
have significance for the crop loss function. These points should
include the Seasonal Crop Data items that have already been
entered.

5. The values entered in the Initial Plant Loss column are
percentages, which correspond to the dates entered in the Date
column. These values represent the percent loss associated with
initial planting — no reduction in yields from replanting or late
planting resulting from a previous flood event. Intermediate values
are linearly interpolated.
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6. The values entered in the Last Plant Loss column are percentages,
which correspond to the dates entered in the Date column. These
values represent a reduction in yield and define the last plant loss
crop function that could be brought into production after a flood
event. Intermediate values are linearly interpolated.

7. To add a row, right-click on the table. A shortcut menu will appear.
If you are on the last row of the table with data entered, select
Append Row.

8. As values are entered into the table, the hot plot to the right of the
table on the Crop Loss dialog box will continually update. To view
a full-size plot, click Plot.

9. When finished entering crop loss function data, click OK, which
closes the Crop Loss dialog box and returns you to the Crops tab.

4.5.5 Define Loss by Flood Duration Function

Loss by Flood Duration functions (Figure 4.15) adjust the crop damage
per acre computed with the Initial and Last Plant Loss functions, based
on the length of time the crop is inundated and the time of year the flood
event occurs. These functions account for the impact of the duration of
inundation on crop damage. For example, in some cases, a crop that is

Loss by Flood inundated for one day is minimally affected, whereas a crop that is
Duration inundated for fourteen days could be destroyed. A maximum of six
fr ‘;’?"”"’h's duration relationships may be entered. Careful definition of the Loss by
ZGJ}Z Ztgte ;ecrmp Flood Duration functions is important because intermediate values are
acre computed linearly interpolated.
with the Initial
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I 100 E ’ N
oss Fload Duration
Sfunctions, 14 Days
based on the \
length of time Flood Duration ; f
the crop is T 7-Days
inundated and T g
the time of Tt 8
year the flood 2 3
event occurs. f S 50
g s
[=
a8
@
e

Flood Duration:
1 Days

\
0 //

Jan I Feb T Mar I AprI' Mayl™Jun T Jull Augl Sepl Oct! Novl Dec

Time of Year

Figure 4.15 Loss by Flood Duration Functions.

4-15



Chapter 4 — Global Data

HEC-FIA User’s Manual

1. Open the Global Data Editor and select the Crops tab (see Figure
4.7, page 4-8).

2. Click Define Crop Loss Function, the Crop Loss dialog box will
open (Figure 4.14). The name of the crop for which you are
defining the crop loss functions will appear on the title bar.

3. Click Loss by Flood Duration, the Crop Loss dialog box will
change (Figure 4.16).
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Figure 4.16 Crop Loss by Flood Duration.

4.

5.

The Date column will be automatically filled in with the data that
was entered for the Initial and Last Plant Loss functions.

In the gray row, enter a set of duration values to define all loss-
duration functions for a crop. For example, for the functions shown
in Figure 4.16, you would enter / for flood duration of one day, and
7 for flood duration of seven days. The defined duration should be
sufficiently long enough so that one hundred percent damage is
incurred. Each column in the table represents a Loss by Flood
Duration function.

The values entered in each Duration column correspond to the
estimated percent of crop that would be lost for that particular
duration of flooding. In Figure 4.16, 50% is entered as 50.

To add a row, right-click on the table, a shortcut menu will appear.
If you are on the last row of the table with data entered, select
Append Row.

As values are entered into the table, the hot plot to the right of the
table on the Crop Loss dialog box will continually update. To view
a full-size plot, click Plot.

Click OK, which closes the Crop Loss dialog box and returns you
to the Crops tab.




HEC-FIA User’s Manual Chapter 4 — Global Data

4.5.6 Delete a Crop

To delete a crop:

1. Open the Global Data Editor and select the Crops tab (see Figure
4.7, page 4-8).

2. From the Name dropdown list, select the crop you would like to
delete.

3. Click Delete. A warning message will open asking you whether you
really want to delete the selected crop. Click Yes. The warning
message will close and the crop will be deleted from the Name list.

4-17
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Chapter 5

Watershed Setup

A common schematic is used to effectively share common data between
HEC software (i.e., ResSim) for a watershed. The common schematic
consists of a stream alignment, map layers (Chapter 3), time series icons,
computation points, impact areas, and projects. Another element included
in the common schematic is a configuration. Configurations are a physical
arrangement of the projects defined for a watershed that will be modeled
by HEC software. This reduces the possibility of incompatible data sets
from HEC software being used together.

From the Map Window, you will use tools to create the common
schematic. In Chapter 2, Section 2.1.3 (pages 2-6 through 2-9), you are
given an overview of the Map Window and the available tools. These
tools allow you to create a stream alignment, computation points, impact
areas, projects, and configurations.

5.1 Establishing the Stream Alignment

The first item to create in the common schematic is the stream alignment.
A stream alignment is the backbone for all of the other elements that make
up a common schematic. This section will describe the tools and concepts
for creating a stream alignment.

5.1.1 Definition of a Stream Alignment

Stream alignments represent the stream system in the watershed. The
alignment indicates where confluences and bifurcations occur and provide
a sense of distance and scale. In FIA, stream alignments are composed of a
series of stream elements, stream nodes, and stream junctions. A stream
element typically begins or ends at a confluence, bifurcation, or at the
boundary of the river system. A stream element is composed of vertex
points, with the beginning and ending vertex points being stream nodes.

Stream elements are drawn as multi-segmented lines. Each stream element
must have at least two stream nodes, defining the beginning and end of the
stream element. Stream elements, stream nodes, and stream junctions, are
illustrated in Figure 5.1.
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5.1.2

Stream Node

Vertex Points /\ L

\\ Stream CD
(»)
T

‘ Stream Junction

Stream
Node

Stream AB

Figure 5.1 Relationship of Stream Elements in a Stream Alignment.

FIA creates and labels stream stations along each stream element. The
ending stream node (the last point selected) of a stream element will
always be labeled as Station 0. Therefore, if you want Station 0 to be at
the downstream end of the stream element, begin drawing the stream
element from the upstream end.

Stream stationing is based on the geographic extents that are defined when
a stream element is drawn. If the geo-extents are based on a map layer,
the units for the stream stationing are the same as the map layer (i.e., feet,
meters). In Version 2.1 of FIA there is no indication of units. Keep in
mind that map projection can determine units. For example, if a study is in
Albers Equal Area Conic projection, the units will be in meters.

A stream alignment created without an underlying map layer will use the
default coordinate system of X-Y. This default does not have any units
attached to it. More information on the coordinate system is contained in
Appendix D.

Create a New Stream Alignment

If your stream alignment is going to be based on a map layer, the map
layer should already have been included in the watershed. The details on
how to include a map layer are given in Chapter 3 (see Section 3.2, page
3-4). The map layer should contain water features, such as stream
channels and reservoirs. Use this map layer as a guide while creating the
stream alignment. By doing this, the units of the labels on the stream
alignment will be the same as the units of the water feature layer (i.e., if
your water feature layer is projected in state plane coordinates (feet), then
the labels on the stream alignment will be in feet).
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Stream

Tool

Alignment

You can either digitize a stream alignment by hand or import a stream
alignment from a shapefile. The following are the steps for digitizing a
stream alignment. See Section 5.1.9 for details on importing a stream
alignment.

|:|IIID

®
A
o
(3
o

Ell Agriculture_Arrival.smrmp, Depth0.smrmp, Global Inventory, .| = | & [s3s

s

Vertex Point

N

m

Figure 5.2 Creating a Stream Element.

To cre

UJ.[\)r—A

ate a stream alignment:

You must be in the Map Window.
On the map toolbar, press the Stream Alignment Tool.
Find a location on the Map Window where you want to start a

stream element. Stream elements should be created from upstream

to downstream. Hold down the CTRL key and click the mouse
button. Each click creates a vertex point on your stream element
(Figure 5.2). The first vertex point is the upstream or beginning
stream node of a stream element.

For the most downstream or last vertex point on your stream

element, release the CTRL key, and then click the mouse button.

This creates the ending stream node of the stream element.

The Create New Stream dialog box will open (Figure 5.3). You
can either accept the default name or enter a new name. You can
also enter an optional description. Click OK. The Create New
Stream dialog box will close.
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Figure 5.3 Create New Stream dialog box.

6. Repeat steps 3 through 5 to add more stream elements to your
stream alignment.

7. To connect a new stream element to an existing stream element,
place the first or last click of the new stream element on the existing
stream element where you want the two stream elements to join.
After naming the new stream element, a message box will appear
asking if you want to connect the new stream element to the
existing stream element. Click Yes if you want the two stream
elements connected. Otherwise, click No, and the new stream
element will not be connected to the existing stream element.

8. To save your study and your newly-added stream element, from the

toolbar click = .

The Zoom Tool (see Chapter 3, Section 3.6, page 3-10) can be used to
help define the stream alignment. Use it to magnify the stream network,
which makes defining the vertices along the stream easier.

513

After drawing a stream
alignment in the Map
Window, you can rename

and edit the description of an
individual stream element,

delete individual stream
elements, reverse the

direction of a stream element,
disconnect a stream element

at either the upstream or

downstream end, and view

the stream stationing and

coordinates of stream nodes

on an individual stream

element. All of these tasks are

Edit an Existing Stream Alignment

)

Columbia River

Edit Stream Element ...
Rename 5trearn Element ...

Delete Stream Element

Disconnect Upstreamn
Disconnect Downstream

Reverse Direction

"\

Figure 5.4 Stream Element shortcut

menu.
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accomplished through the stream element shortcut menu (Figure 5.4). To
access the stream element shortcut menu, you must be in the Map

Window and the Stream Alignment Tool %] must be engaged.

5.1.3.1 Rename a Stream Element

To rename a stream element:

1.  With the Stream Alignment Tool engaged right-click on the
stream element you want to rename. From the shortcut menu, click
Rename Stream Element (Figure 5.4).

2. The Rename
Stream dialog box
will open (Figure Name: Willamette River
5.5). Enter the new Description: ®
name in the Name
box (required) and a [ ok L}J [ cancet ][ e
description in the \

Description box Figure 5.5 Rename Stream dialog box.
(optional). Click
OK.

3. Another dialog box will appear, asking the user to confirm rename.

To rename, select Yes.

r 1
Rename Stream [iz-,l

5.1.3.2 Delete a Stream Element

To delete a stream element:

1. With the Stream Alignment Tool engaged right-click on the
stream element you want to delete and click Delete Stream
Element from the available shortcut menu (Figure 5.4).

2. A dialog box will appear asking the user to confirm deletion. Click
Yes. The stream element will be deleted from the Map Window.

5.1.3.3 Reverse Direction of a Stream Element

If a stream element is drawn in the wrong direction (downstream to
upstream), users can reverse the direction of the stream element instead of
having to delete and redraw the stream element.

To reverse direction of a stream element:
1. With the Stream Alignment Tool engaged right-click on the

stream element you want to reverse and click Reverse Direction
from the available shortcut menu (Figure 5.4).
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2. A warning message will open asking if you really want to reverse
the direction of the stream element. Click Yes. The warning
message will close and the stream element's direction will be
reversed.

5.1.3.4 Disconnect a Stream Element

If you want to disconnect a stream element from another stream element,
FIA will allow you to do so at either the upstream or downstream end of
the stream element.

To disconnect a stream element from another stream element:

1. With the Stream Alignment Tool engaged right-click on the
stream element you want to disconnect and either click Disconnect
Upstream or Disconnect Downstream from the available shortcut
menu (Figure 5.4).

2. The stream element will now be disconnected from the stream
element at the location you chose. In the Map Window, the
upstream or downstream point will physically move away from the
connecting stream element, and a stream node will remain on the
connecting stream element.

5.1.3.5 Edit a Stream Element

The Edit Stream Element command allows you to edit the stream
element description and view the stream stationing and coordinates of the
upstream and downstream stream nodes, plus any stream nodes between
the two.

To edit the description of a stream element:

1.  With the Stream Alignment Tool engaged right-click on the
stream element you want to edit. From the shortcut menu, click
Edit Stream Element. The Stream Editor will open (Figure 5.6).

2. You can enter a new description or edit the existing description of
the stream element in the Description box.

3. The table provides you with the stream stationing and coordinates
of the stream nodes that are on the selected stream element.

5.1.4 Adjusting a Stream Element

You can create, move, or delete individual vertices on a stream element.
These tasks are accomplished by double clicking on a stream element
while you are in the Map Window with the Stream Alignment Tool 3
engaged.
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rﬁ Stream Editor ﬁw
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Figure 5.6 Stream Editor.

5.1.41 Add Vertices to a Stream Element

To add vertex points to an existing stream element:

With the Stream Alignment Tool (] engaged double-click on the
stream element that you want to add a vertex point to. The stream
element will turn red.

Place the pointer on the selected stream element where you want to
add a vertex point. Hold down the CTRL key and click. A blue
point will now appear on the selected stream element, which
represents a new vertex point.

5.1.4.2 Move the Vertices of a Stream Element

To move vertex points on an existing stream element:

With the Stream Alignment Tool (] engaged double-click on the
stream element on which you want to move a vertex point. The
selected stream element will turn red, and the individual vertex
points will turn blue.

Click on the vertex point you wish to move, and drag the vertex
point to a new location. This is illustrated in Figure 5.7.

5-7



Chapter 5 — Watershed Setup HEC-FIA User’s Manual

5.1.4.3

5.1.5

Delete Vertices from a Stream Element

To delete vertex points from an existing
stream element:

1. With the Stream Alignment Tool
] engaged double-click on the
stream element that you want to
delete a vertex point. The selected
stream element will turn red, and
the individual vertex points will
turn blue.

2. Hold down the SHIFT+CTRL
keys, and click on the vertex point Figure 5.7 Move vertices of a
that you want to delete. The stream alignment.
vertex point will disappear from
the stream element.

Stream Nodes

FIA creates an upstream and downstream node for each stream element.

Stream
Node

Tool

+]

Stream nodes are also created where stream elements meet (stream
junctions). Stream nodes are used to establish stationing for a stream. To
modify the default stream stationing, you must edit the stream nodes. To
manipulate stream nodes you must be in the Map Window with the
Stream Node tool engaged.

5.1.5.1

5.1.5.2

Add a Stream Node

As noted above, two stream nodes are created automatically — upstream
and downstream nodes of a stream element. To create additional stream
nodes on a stream element, using the Stream Node Tool [+, place the
pointer on the stream element where you want to add a stream node. Hold
down the CTRL key and click. A circle will now appear on the stream
element that indicates the new stream node.

Move a Stream Node

To move a stream node, double-click
on the stream node that you want to
move. It will become a green circle
with a black outline and four small
black dots (Figure 5.8, foreground).
To move the stream node, click and Figure 5.8 Move a Stream Node.
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drag the stream node along the stream element to its new position (Figure
5.8, background).

5.1.6 Edit an Existing Stream Node

After adding stream nodes in the
Map Window, you can delete and Q

adjust the stationing of an Station: 122090.271
individual stream node. These two
tasks are accomplished through the
stream node shortcut menu (Figure ® Delete Node I
5.9). To access the stream node
shortcut menu, you must be in the
Map Window with the Stream Figure 5.9 Stream Node shortcut

Node Tool # engaged. menu.

Edit Mode...

5.1.6.1 Delete a Stream Node

To delete a stream node:

1. With the Stream Node Tool [# engaged right-click on the stream
node that you want to delete and click Delete Node from the
available shortcut menu (Figure 5.9).

2. A warning message will open asking if you really want to delete the
selected stream node. Click Yes. The warning message will close,
and the stream node will be deleted from the stream element.

5.1.6.2 Establish Stream Stationing

To establish stream stationing for [ Stream Node Editor [

a stream element, you must edit
the stream nodes. To edit a e
stream node:

Location

1. Right-click on the stream Easting T6738343.392

node that you want to edit, Narthing
click Edit Node from the
available shortcut menu, Station 122090.271
the Stream Node Editor
will open (Figure 5.10). Use Default Stationing
2. The default stream station
has the downstream node
at station zero (0) and the
upstream node is based on | ok [ cancer |
the coordinate system you -

used when drawing the Figure 5.10 Stream Node Editor.

9322762.521

5-9
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5.1.7

5.1.7.1

5.1.7.2

stream alignment. To change the stream stationing, click to clear
the Use Default Stationing check box. The Station box can now be
edited. Based on what you enter, FIA will automatically adjust the
stream stationing for the stream element associated with the stream
node. This includes the upstream and downstream nodes.

Stream Junctions

When two stream elements intersect, a stream junction is created. A
stream junction is multiple stream nodes at one location and is represented
by a dark green circle with a light green halo around the circle. You can
move a stream junction and establish stream stationing at a stream
junction. To manipulate stream junctions you must be in the Map
Window with the Stream Node Tool [#] engaged.

Move a Stream Junction

To move a stream junction, double- 4%9
click on the stream junction that you
want to move. It becomes a green
circle with a black outline and four
small black dots (Figure 5.11,
foreground). Click and drag the
stream junction along the stream
element to its new position (Figure
5.11, background).

Figure 5.11 Move a Stream
Junction.

Edit a Stream Junction

To edit a stream junction:

1.

With the Stream Node Tool #
engaged right-click on the
stream node that you want to L
edit. A shortcut menu will
appear (Figure 5.12).

Click Edit Stream Junction,
the Junction Editor will open
(Figure 5.13).

The editor displays information ~ Figure 5.12 Stream Junction
about the stream nodes shortcut menu.

associated with the stream

junction. To change the stream stationing for a stream node, clear
the check box for a stream node from the Use Default Stationing
column of the table. The cell in the Station column becomes

Station: 93.425

Edit Junction... I:?
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5.1.8

active. Based Ol’l.What Stream Junction Editor Iﬁ
you enter, FIA will : :
automatically adjust Easting: |-gg31150.32 Morthing: | 9418425.74
the stream stationing Use Default
for the stream Stream Station Stationing
associated with the Stream 11 2l v

Stream 12 93.4 i
stream node.
Click OK. The | ok Rf[ ocance APy

Junction Editor will
close.

Figure 5.13 Stream Junction Editor.

Change Stream Alignment Properties

Stream alignment properties that you can change include color, width,
font, and tic mark properties. Also, you can change stream node
properties, stream junction properties, and set the visualization scale for
the stream alignment. Stream alignment properties are changed from the
Stream Alignment Properties dialog box (Figure 5.14).

rﬁ Stream Alignment Properties Iﬁw
Scale
Current Scale 1:177941
Default
Edit Properties
Stream Width: Stream Calor: )
6 - 1 custom -
Show Stream Name
Draw Station Tics
Tic Length 7 -
Major Tic Length: 14 -
Draw Tic Labels ® o

Draw Stream Modes

MNode Color: I Custom
Node Qutline Color: :_ Custom
Node Width: 7 -
Draw Junctions
Junction Color: [ areen -
Junction Width: 12 -

[ OK %J[ Cancel ]

Apply

Figure 5.14 Stream Alignment Properties dialog box.

To access the Stream Alignment Properties dialog box:

1.

Starting in the Content Pane, select the Maps tab. Under the Map

Layers folder, locate Stream Alignments and click (the name will
highlight in blue). Right-click and from the shortcut menu (Figure

5.15) select Properties.
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5.1.8.1

2. The Stream Alignment - ream Alignments
Properties dialog box _____ [ fia_dem Expand
will open. Base Collapse
i [ Impact &
Stream Properties ___g Fl_f vz SRR
, o FICRT_wj ~ Mevelr
Stream properties that you can 7 Nass_A Move Down
change include color, width, - — Move To Bottom
font, and tic mark properties. - [ FIA_Coy
These changes are made to all Properties
stream elements for the stream Import.. %
alignment from the Stream I Export. .
Alignment Properties dialog m T Files »
box (Figure 5.14): i | Maps | |

1.

To change the width of Figure 5.15 Stream Alignments

all the stream elements in shortcut menu (Content Pane).

the stream

alignment, Stream Width: Stream Color: _
select a width 6 ~ [ custom v
from the . Show Stream Mame Choose Font...

Stream Width

list (Figure Figure 5.16 Stream Width list (Stream

5.16) or enter a Alignment Properties dialog box).
number.

Changes to the

stream elements can be previewed
in the example to the right of the »
Edit Properties box (Figure
5.17). For the changes to appear
in the Map Window, click

Apply, and the Map Window Figure 5.17 Formatting
will update. preview (Stream Alignment
To change the color of all the Properties dialog box).

stream elements in the stream

alignment, select a pre-defined color from the Stream Color list
(Figure 5.14). The default color is orange, and there are several
colors to choose from. Users can also create their own colors from a
color chooser. From the Stream Color list, click Custom, the
Choose a Color dialog box (Figure 5.18) will open. See Appendix
F for further details on the color chooser.

To change the font for the stream names in the stream alignment,
click Choose Font (Figure 5.14). A Font Chooser will open
(Figure 5.20). From the Font Chooser you can change the font
type, the size of the font, and whether you want the name to be in
bold or italics. To change the font type, from the Type list select a
font from the available list. Use the Size slider to change the size of
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the font. As you - [y —
change the font Swaiches | s | res]
attributes, the
current selection is
shown in the box at
the top of the Font
Chooser.

Recent:

5. If you do not want
the stream names to
display on the Preview
stream alignment, O- o et Sarce Text
clear Show Stream o
Name (Figure 5.14). "ok | [ cancer |[ Reset |
Tic marks appear on a Figure 5.18 Choose a color dialog box.

stream representing the
stream stationing of the stream. There are two types of tic marks — minor
and major, to change the appearance of tic marks in the stream alignment:

1.

If you do not want the station tic marks to display on the stream
alignment clear Draw Station Tics (Figure 5.19).

Draw Station Tics

Tic Length: I -
Major Tic Length: 14 -
Draw Tic Labels Cheoose Font...

Figure 5.19 Tic drawing properties (Stream Alignment Properties
dialog box).

To change the minor tic lengths, from the Tie | B e =
Length list select a length or enter a number. AaBbC 128
To change the major tic lengths, from the
Major Tic Length list select a length or enter
a number.

To change the font for the tic mark labels in e
the stream alignment, click Choose Font 0

D Italic AaBbCc 123

9

(Figure 5.19). A Font Chooser will open —
(Figure 5.20). From the Font Chooser you |

can change the font type, the size of the font,
and whether you want the name to be in bold
or italics. To change the font type, from the
Type list select a font from the available list. Use the Size slider to
change the size of the font. As you change the font attributes, the
current selection is shown in the box at the top of the Font
Chooser.

If you do not want the tic mark labels to display on the stream
alignment, clear Draw Tic Labels (Figure 5.19).

Figure 5.20 The
Font Chooser.
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5.1.8.2

To display any of the changes made in steps 1 - 4 to the stream
alignment, click Apply (which will change the stream alignment on
the Map Window but will not close the Stream Alignment
Properties dialog box) or OK (which will change the stream
alignment on the Map Window and will close the Stream
Alignment Properties dialog box).

Stream Node Properties

Stream node properties that you can change include color, width, and
whether or not to display the stream nodes on the stream alignment. From
the Stream Alignment Properties dialog box (see Figure 5.14, page 5-

11):
1.

2.

To change the width of all the stream nodes in the stream
alignment, select a width from the Node Width list (Figure 5.21).

Changes to

the stream | Draw Stream Modes

nodes can be Mode Color: N Custom -
previewed in Mode Outline Color: [ Custom -
the example Mode Width: 7

to the right

of the Edit Figure 5.21 Stream Node drawing properties
Properties (Stream Alignment Properties dialog box).

box (see

Figure 5.17, page 5-12). For the changes to appear in the Map
Window, click Apply, and the Map Window will update.

To change the fill color of all the stream nodes in the stream
alignment, select a pre-defined color from the Node Color list
(Figure 5.21). To change the outline color of all the stream nodes in
the stream alignment, select a pre-defined color from the Node
Outline Color list (Figure 5.21). The default color is green, there
are several colors to choose from, plus you can create your own
colors from a color chooser. From the Node Color list or the Node
Outline Color list, click Custom, the Choose A Color dialog box
(Figure 5.18) will open. See Appendix F for further details on the
color chooser.

If you do not want the stream nodes to display on the stream
alignment, clear Draw Stream Nodes (Figure 5.21).

To display any of the changes made in steps 1 - 4 to the stream
alignment, click Apply (which will change the stream alignment on
the Map Window but will not close the Stream Alignment
Properties dialog box) or OK (which will change the stream
alignment on the Map Window and will close the Stream
Alignment Properties dialog box), from the Stream Alignment
Properties dialog box (see Figure 5.14, page 5-11).
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5.1.8.3

Stream Junction Properties

Stream junction properties that you can change include color, width, and
whether or not to display the stream junctions on the stream alignment.
From the Stream Alignment Properties dialog box (see Figure 5.14,
page 5-11):

1.

To change the width of all the stream junctions in the stream
alignment, select a width from the Junction Width list (Figure
5.22)

Changes to the stream junctions can be previewed in the example to
the right of the Edit Properties box (see Figure 5.17, page 5-12).
For the changes to appear in the Map Window, click Apply, and
the Map Window will update.

To change the color of all the stream junctions in the stream
alignment, select a pre-defined color from the Junction Color list
(Figure 5.22). The default color is green, there are several colors to
choose from,

plus you can 7| Draw Junctions

create your Junction Caolor; I green -

own colors Junction Width: 12 -
from a color

chooser.
From the
Junction
Color list, click Custom, the Choose A Color dialog box (see
Figure 5.18, page 5-13) will open. See Appendix F for further
details on the color chooser.

If you do not want the stream junctions to display on the stream
alignment, clear Draw Junctions (Figure 5.22).

To display any of the changes made in steps 1 - 4 to the stream
alignment, click Apply (which will change the stream alignment on
the Map Window but will not close the Stream Alignment
Properties dialog box) or OK (which will change the stream
alignment on the Map Window and will close the Stream
Alignment Properties dialog box), from the Stream Alignment
Properties dialog box (see Figure 5.14, page 5-11).

Figure 5.22 Stream Junctions drawing properties.

5.1.8.4 Visualization Scale

You can set the visualization scale for the stream alignment from the
Stream Alignment Properties dialog box (see Figure 5.14, page 5-11).
Setting the visualization scale will allow you to make the stream
alignment visible and not visible as you zoom in and out of the Map
Window.

5-15



Chapter 5 — Watershed Setup HEC-FIA User’s Manual

5.1.9

To set the visualization scale for the stream alignment to a default,
from the Scale menu, click Set to Defaults. The visualization scale
is set automatically.

To enter your own scale factor, from the Scale menu, click New.
The Create new Scale dialog box opens (Figure 5.23), in the Scale
box, enter your values for the scale factor.

rﬁ Create new Scale I&l1

Scale: |

’ 0K ” Cancel ] Help

L

Figure 5.23 Create New Scale dialog box.

Click OK. The Create new Scale dialog box will close, and the
visualization scale will be set for the Stream Alignment Layer.

A new tab will appear in the Stream Alignment Properties dialog
box for each scale you create. Users can set separate drawing
properties for each scale.

Import a Stream Alignment from Shapefile

To import a stream alignment, you must have an active map layer that is a
shapefile (see Chapter 3, Section 3.1.1, page 3-2) that represents the
stream system of your watershed (Figure 5.24). This shapefile must have
an attribute that is the name of each stream, and each stream must form a

contiguous line with one T T P e ey
upstream point and one -

downstream point.

To import a stream
alignment:

1.

Starting in the
Study Pane, under
the Watershed
folder of the Study
Tree right-click
Stream
Alignments.

From the shortcut
menu, select
Import.

The Import

Stream Alignment
dialog box will Figure 5.24 Shapefile that represents the

open (Figure 5.25). stream system of a watershed.

OFEL Y 3

-l 3
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' ™
B Import Stream Alignment lﬁ
Available Selected
(CRT_Wkshp_Centerline.
Add P k
4 Remove
Add All »
< i | 3
l QK ] ’ Cancel ]

g

Figure 5.25 The Import Stream Alignment dialog box.

The Available box lists the available polyline shapefiles in your
study that represent stream systems. Click on the file you would
like to use to import the stream alignment, and it will be highlighted
in blue. Click Add. The shapefile name will now appear under the
Selected box.

To import from multiple shapefiles, click on each file while holding
down control and then click Add. If you would like to add all the
files, click Add All. Should you wish to remove a selected
shapefile, select it under the Selected box and click Remove.

Once the correct shapefile(s) have been selected, click OK. The
second Import Stream Alignment dialog box will open (Figure
5.26).

- o
il Import Stream Alignment é]

File Edit

Shapefile Name: JCRT_Wkshp_Centerline.shp
Shapefile Information:

Database Field Name: |RiverCode -

RiverCode Import

Carolls Ch.
Columbia River
Fisher Is Slough
Government Is
Lord Is
Multnomah Ch.
Oregon Slough
Sandy Is
Willamette River

Reverse Direction

1)
1

[7] Gap Tolerance: [ Reverse Direction

Replace Existing Stream Alignment

Figure 5.26 Another Import Stream Alignment dialog box.
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From the Database Field Name dialog box, select the shapefile
field that represents the river names for the stream system (e.g.
RiverCode in Figure 5.26). When you have selected the correct
database field name, the table will list the stream names. If each
stream is a contiguous line with one upstream point and one
downstream point, then the checkbox in the Import column of the
table will be set. If there is something wrong with the line that
represents a stream, the checkbox will not be set, and FIA will not
import that stream element.

Gap Tolerance is used to connect stream elements that have a gap
between the end point and the junction with another stream. By
default, the Gap Tolerance is set to zero (0.0) and grayed out, so
FIA can connect streams to other streams that are right on top of
each other. If you click Gap Tolerance, then you need to enter a
value larger than zero in the Gap Tolerance box (Figure 5.26),
which will allow FIA to connect streams that have a small gap
between them.
The Replace

kil Stream Alignments... | = | = |£'.3-1

10.

Existing Stream
Alignment flag
allows you to
replace the existing
stream alignment
with the one you are
currently importing
from the selected
shapefile.

Once everything is
set, click Import.
The stream
alignment will be
automatically drawn
in the Map
Window and the
Import Stream
Alignment dialog
box will close
(Figure 5.27). A
message box will
appear notifying
you that your
stream alignment
has been
successfully
imported.

o 2 [+ BIS[elx

%

s

o,

F

Figure 5.27 Successfully imported stream
alignment (cf. Figure 5.24, page 5-16).
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5.1.10 Import Existing Stream Alignment

If users have already built and saved a stream alignment in FIA or other
HEC software, they may add them to a study without using a shapefile.

To add an existing stream alignment:

1.

2.
3.

5.
6.

Starting in the Study Pane, under the Watershed folder of the
Study Tree right-click Stream Alignments.

From the shortcut menu, select Import.

The Confirm Import dialog box will appear, warning the user that
import will replace all stream elements, junctions and nodes with
the new file and asking for confirmation. To continue, select Yes.
An Open Browser will open. Browse to the location of the stream
alignment (e.g. stream.align) you wish to import (Figure 5.28).

Ef Open ﬁ
Lookin: . Example_Study 'i gl [ [ =]
I | fda
v b | fia
Recent ltems | layouts
| maps

! J study
Deskiop . stream.align

E File name: | stream.align

My ) . .
Documents  Files oftype:  Stream Alignment Files ~

L

Figure 5.28 Use the Open Browser to locate the stream alignment you
would like to import.

Once the correct file is selected, click Open.
The stream alignment will now display in the Map Window.

5.1.11 Export a Stream Alignment

If you have a digitized stream alignment, you can save that stream
alignment as a shapefile. To export a stream alignment you must have a
stream alignment in the Map Window.

To export a stream alignment:

1.

Starting in the Content Pane, under the Maps tab click on Stream
Alignments. It will be highlighted in blue. Right-click and from the
shortcut menu select Export.

The Save browser will open (Figure 5.29). Browse to the location
you would like to save the file. Enter a name in the File name box.
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5.1.12

g save [é]
Save in: _ Desktop v: ;1 EI
D= & Computer
o B € Netwark
Recentltems | Libraries
2 Macmillan, Thomas AHEC
! | base
| Deskiop ; CWHMS 2.0
— ; FIA_Waorkshop
[; ; HEC-Res3im 3.2 Dev Build 864
=% M Drive (hec-netapp1) (M) - Shortcut
My | WorkshopWatersheds
Documents
5 |
| File name: Columbia_streamﬁlignmenﬂ
Cnrrlmuter Files of type: |Arc Shapefile (*.shp)  ~
L

Figure 5.29 Save browser.

Click Save. The Save browser will close and an ESRI shapefile of

the displayed stream alignment will be saved in the location you

have selected.

List of Streams

FIA allows you to view the list of streams that make up your stream
alignment. To view the List of Streams:

1.

Starting in the Study
Pane, under the
Watershed folder, right
click on Stream
Alignments. From the
shortcut menu, select
List of Streams.

The List of Streams
dialog box will open
(Figure 5.30).

The report provides a
list of streams that have
been input for the
stream alignment, along
with the stream's
description.

From the File menu, you
can send the report to a
printer, or you can
export the report to an
ASCII tab delimited file.

' It
ﬁ Example_Study —I. = | =] éJ

File Help

Example_Study
List of Streams

Stream
Mame

Description

Caralls Ch.

Columbia River

Fisher Is Slough

Government |5

Lordls

Multnomah Ch.

Cregon Slough

Sandy s

Stream 9

Willamette River

Close

L

Figure 5.30 List of Streams.
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5. When finished viewing the report, click Close. The List of Streams
dialog box will close.

5.2 Create Impact Areas

The next step in defining the common schematic is to create your impact
areas and projects. In HEC-FIA, an impact area is the basic unit of
analysis and indicates areas that have the potential to be affected by rising
river or reservoir stages.

An impact area is any distinct portion of a watershed that is affected by
rising stage in a stream, river, lake, or reservoir. The boundaries of an
impact area are defined by a closed polygon, and you characterize the
effects of rising stage by describing the property and population at risk in
the area bounded by the polygon.

You can use underlying map layers to aid in placing impact areas at the

proper location in the Map Window. Besides location, a map layer can
also give you a concept of the dimensions of an impact area.

5.2.1 Create an Impact Area

You can either digitize your
impact areas by hand or import
impact areas from a shapefile.
The following are the steps for

w-—.
Area d. .o, . . . . "'
Polygon @ 1gitizing 1impact areas; see / }

Impact

Tool Section 5.2.4 (page 5-26) for
details on importing impact
areas.

To add an impact area to the
Map Window:

I
1.  You must be in the Map \T
Window. /
2. On the map toolbar,
press the Impact Area /
Polygon Tool. /
3. Hold down the CTRL g
key while clicking the I //
mouse button. Each gt
click creates a vertex ®
point (Figure 5.31),
which is the boundary Figure 5.31 Digitizing an Impact Area.
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5.2.2

5.2.2.1

of the polygon. (g Name New Impact Area =5)
When reaching
the end point,
release the Description: |impact Area for Cowlitz County -
CTRL key and
click.

The Name New
Impact Area -
dialog box will

openg(Figure | oK %J | cancel || Hebp
5.32). You
must enter a
name, and if
needed, you can enter a description. Click OK. The Name New
Impact Area dialog box will close.

The impact area will now appear in the Map Window as a green
polygon with a name. Repeat steps 3 and 4 for each impact area in
your study.

Name: Cowlitz

Figure 5.32 Name New Impact Area dialog box.

Edit an Existing Impact Area

After drawing an impact
area in the Map Window,
you can rename an

individual impact area, Clark

delete individual impact ~ Clark

areas, create configuration Edit Impact Area...
notes for individual impact Rename Impact Area...
areas, and edit individual Delete Clark from Study

impact areas properties.
All of these tasks are
accomplished through the
impact area shortcut menu

Configuration Motes...

Figure 5.33 Impact Area shortcut menu.

(Figure 5.33). To access the impact area shortcut menu, you must be in
the Map Window with the Impact Area Polygon Tool (% engaged.

Rename an Impact Area

To rename an impact area:

1.

2.
3.

You must be in the Map Window.

On the map toolbar, engage the Impact Area Polygon Tool 3
Right-click on the impact area you want to rename, and click
Rename Impact Area from the available shortcut menu (Figure
5.33).
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The Rename - 1
Impact Area Rename Impact Area %

dlalog bOX Wlll Mame: Clarl{l
open (Figure
5.34)' Enter Description: D
the new Name

Ok Cancel
(required) and g l h—l I ‘

Description
(optional) for Figure 5.34 Rename Impact Area dialog box.

the impact

area. Since this name creates the "B-Part" of a DSS pathname, FIA
will substitute an underline for the following characters: ?\/* “ <
>|&;5¢[1(): % !~ Also, the impact area name must be less
than sixty-four (64) characters.

Click OK. A warning message will open asking you if you really
want to rename the selected impact area. Click Yes. The warning
message and the Rename Impact Area dialog boxes will close, and
the impact area will display the new name.

5.2.2.2 Delete an Impact Area

To delete an impact area:

1.

2.
3.

4,

You must be in the Map Window. -
On the map toolbar, engage the Impact Area Polygon Tool 3
Right-click on the impact area you want to delete, and click Delete
Impact Area from the available shortcut menu (Figure 5.33).

A warning message will open asking you if you really want to
delete the selected impact area. Click Yes. The warning message
will close.

5.2.2.3 Add Configuration Notes for an Impact Area

Configuration notes allow you to add information about an impact area
specific to a configuration. These are useful for describing impact areas
that belong to configurations that include non-structural measures. If there
are non-structural attributes for an impact area, you can have a symbol
appear in the Map Window for the selected impact area. Configurations
notes are only added when other configurations have been defined. You
do not need configuration notes for the default configuration Study. For
further information on configurations, see Section 5.3.

To add configuration notes for an impact area:

l.
2.

You must be in the Map Window. -
On the map toolbar, engage the Impact Area Polygon Tool 3
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5.2.2.4

3. Right-click on the impact area to which you want to add
configuration notes, and click Configuration Notes from the
available shortcut menu (Figure 5.33).

4. The Configuration Notes Editor will open (Figure 5.35). The
Configuration box displays the current configuration. Enter
information about this impact area for the current configuration in
the Configuration Notes box.

rﬁ Configuration Notes Editor &y
Configuration:
Impact Area:  Clark ~ | [[] Display Mon-Structural Symbol
Configuration Motes:
Enter configuration notes here, and then press OK.| &
[ 0K N [ Cancel J [ Apply J

Figure 5.35 Configuration Notes Editor.

5. If'the notes are in regards to non-structural attributes, select Display
Non-Structural Symbol. This will cause a symbol to appear in the
selected impact area on the Map Window.

Edit Impact Area Properties

In the Map Window, you describe the general and aesthetic properties of
an impact area. When you create alternatives, you will enter detailed
information for each impact area in the Impact Area Editor (Chapter 9,
Section 9.7, page 9-8). The impact area properties that you can edit in the
Map Window include: the description of the impact area, the stream
associated with the impact area, what bank of the stream the impact area is
on, the color of the impact area polygon, the position of the impact area
label on the Map Window, the geographical location of the index station,
and the geographical location of the beginning and ending stations of the
impact area polygon.

To edit impact area properties:

1.  You must be in the Map Window.

2. On the map toolbar, engage the Impact Area Polygon Tool 3

3. Right-click on the impact area whose properties you would like to
change, and click Edit Impact Area from the available shortcut
menu (see Figure 5.33).

4. The Impact Area Properties Editor will open (Figure 5.36).

If the Auto check box is selected for an item, the value for this data

item is automatically updated as the polygon or index location is

moved in the Map Window. By default, when a polygon is drawn

in the Map Window, these values are filled in automatically. If the

e
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10.

11.

12.

[S=X=)

ﬁ Impact Area Properties
ImpactéArea Edit

ImpactArea: | cjark

- | [W](a] 1ot 4 [ ](M]

Description: &
Stream Mame: | Columbia.. [¥] Auto Color of Impact Area: [ areen  » |
Stream Stations: Bank
Index. 149816.133 [¥] Auto Left @ Right Both  [7] Auto
Upstream: | 330349.173 AUO | anel Position: EAST -
Downstream: . .

119641.21 [J]Auto  [] Generate computation point

Automatically Position Label

l OK H Cancel I Apply

.

Figure 5.36 Impact Area Properties dialog box.

check box is cleared, data can be entered manually into these fields,
and the value will cease to be automatically updated if changes are
made to the polygon. However, reselecting the check box allows the
values to be automatically determined when edits are made in the
Map Window.

From the Description box (Figure 5.36) you can edit or add a
description.

If the default stream name selected by FIA is incorrect, clear the
Auto check box, and from the Stream Name list select the
appropriate stream name.

If the default bank selected by FIA is incorrect, clear the Auto
check box, and select the appropriate stream bank from the Bank
box.

By default, the color of the impact area polygon that you have
drawn is green. You can change the color by selecting a different
color from the Color list.

The Label Position list allows you to place the impact area label on
the Map Window.

For each impact area, FIA generates an index station; this index
station is a location. If you want to place the index station yourself,
clear the Auto check box next to the Index Station box, and then
enter the new stream stationing in the Index Station box.

Each impact area has a beginning and ending station that the
program automatically computes. If you want to change the stream
stationing the program has generated, clear the Auto check box next
to the Upstream and Downstream boxes, and enter the new stream
stationing in the Upstream box and the Downstream box.
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5.2.3

5.2.4

Edit Impact Area Drawing Properties

You can override the default font used in drawing an impact area. To edit
impact area drawing properties:

1.

Starting in the Content Pane, select the Maps tab. Under the Map
Layers folder, locate Impact Area Polygons and click (the name
will highlight in blue). Right-click and from the shortcut menu
select Properties.

The Impact Area Properties dialog box will open.

Click the Impact Area tab; to turn off impact area names on the
Map Window, clear the Draw Impact Area Name check box.

To change the font, size, and style of an impact area name, click
Name Font. A Font Chooser will open (Figure 7.8).

From the Font Chooser you can change the font type, the size of
the font, and whether you want the name to be in bold or italics. To
change the font type, from the Type list select a font from the
available list. Use the Size slider to change the size of the font. As
you change the font attributes, the current selection is shown in the
box at the top of the Font Chooser.

Import Impact Areas

T.O 1mp0rt a stream Ea Computation Points, Impact Area Po... | = | B [s23s
alignment, you must have an

active map layer that is a
shapefile (see Chapter 3,
Section 3.1.1, page 3-2)
representing the impact areas
that are in your study (e.g.
the counties shapefile in
Figure 5.37). This shapefile
must have an attribute that is
the name of each impact
area, and each impact area
must form a contiguous

polygon.

To import impact areas:

1.

s

k

7]

[0 & = EIS

4 k

Starting in the Study Figure 5.37 ESRI shapefile representing
Pane, under the the Impact Areas for a given study.
Watershed folder of

the Study Tree right-

click Impact Area Polygons.

From the shortcut menu, select Import.

The Import Impact Areas dialog box will open (Figure 5.38).
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E Import Impact Areas @
Awvailable Selected
FlA&_CB.shp FIA_Counties.shp
FIA_HZ =hp
warning_regions.shp
Add » *

- AddAll b

4 Remove All

l OK l l Cancel

t

Figure 5.38 Import Impact Areas dialog box.

The Available box lists the available polyline shapefiles in your
study that could represent impact areas. Click on the file that
represents the impact area for your study, and it will be highlighted
in blue. Click Add. The shapefile name will now appear under the
Selected box. In Figure 5.38, FIA Counties.shp has been selected
to import impact areas from counties.

To import from multiple shapefiles, click on each file while holding
down the control key and then click Add. If you would like to add
all the files, click Add All. Should you wish to remove a selected
shapefile, select it under the Selected box and click Remove.

Once the correct . \
shapefile(s) have been il Map Fields =
selected, click OK. The R Eh L A
second Import Impact Impact Area Name Altribute::CountyName | «
Areas dialog box will open Additional Altributes

(akin to Figure 5.26). Impact Area Alfribute  Shape Land Manager
However, no impact areas Sescription 2
will appear to import. You Stream Name -
must select these in the Eﬁg::;'gﬁ:ﬁ?ﬂﬁén -
Map Fields dialog box. Index streamn station :
In the upper right-hand L -
corner of this dialog, click | okp || cancel |
Map Fields. The Map -

Fields dialog box will open  Figure 5.39 Map Fields dialog box.
(Figure 5.39).

From the Impact Area Name Attribute dropdown list, select the
shapefile attribute field that represents the name of each impact

5-27



Chapter 5 — Watershed Setup HEC-FIA User’s Manual

10.

11.

12.

13.

area. In the example in Figure 5.39, this attribute is CountyName.
You can select optional attributes from the dropdown lists below.
Click OK. The Map Fields dialog box will close and you will be
back in the Import Impact Areas dialog box. The names of each
impact area will now display to the left (Figure 5.40).

r Import Impact Areas uw

File Edit Help

Shapefile Name: jis/FIAFRM_Workshop/mapsiFIA_Counties.shp Map Fields...

Shapefile Information:

CountyMame Import
Clark
Columbia
Cowlitz
Multnomah

<l ==E=

Replace Existing Impact Areas

[ import || [ cancel |

Figure 5.40 Import Impact Areas dialog box with name field selected
in the Map Fields dialog box.

If there is something wrong with the polygon that represents an
impact area, the checkbox will not be set, and FIA will not import
that stream element.

The Replace Edl Computation Points, Impact Area Po... | o | =) [sgsm
Existing Impact e -
Area flag allows
users to replace
the existing
impact area with
the one you are
currently
importing from
the selected ESRI
shapefile.

Once everything
is set, click
Import. The
stream alignment -
will be  ————
automatically
drawn in the Map
Window and the
Import Stream Alignment dialog box will close and a progress
box will appear. When import is complete, a message box will
appear notifying you that your stream alignment has been
successfully imported.

All the dialogs will close and your impact area polygons will
display in the Map Window (Figure 5.41).

A
L]

Figure 5.41 Successfully imported Impact Area
Polygons.
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5.2.5 Export Impact Areas
If you have digitized impact areas, you can save the impact areas as an
ESRI shapefile. To export impact areas you must have impact areas in the
Map Window.
To export impact areas:
1. Starting in the Study Pane, under the Watersheds folder, right-
click on Impact Area Polygons. From the shortcut menu select
Export.
2. The Save browser will open (see Figure 5.29, page 5-20). Browse
to the location you would like to save the file. Enter a name in the
File name box. Click Save. The Save browser will close and an
ESRI shapefile of the displayed stream alignment will be saved in
the location you have selected.
5.2.6 List of Impact Areas

FIA allows you to view a comprehensive list of the impact areas in your
watershed. To view the List of Impact Areas:

1. Starting in the Study Pane, under the Watersheds folder, right-
click on Impact Area Polygons. From the shortcut menu select
List of All Impact Areas. The List of All Impact Areas dialog
box will appear (Figure 5.42).

[ FRM_Workshop - List of Impact Areas N
File Help
FRM_Workshop
List of Impact Areas
Stream Bank | Beaginning Index
MName Mame Station Station
Clark Columbia ... [Right 119641.21| 1498161
Columbia Sandy ls Left 0.0 7368
Cowlitz Carolls Ch. [Right 0.0 20503.7¢
Multnomah Columbia ... |Left 201855.185| 321412 1¢
1| 1l 3

Figure 5.42 List of All Impact Areas dialog box.

2. The report provides a list of impact areas that have been input for
the watershed, along with the impact area's description, and location
(stream name, bank, and station data).
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3. From the File menu, you can send the report to a printer, or you can
export the report to an ASCII tab delimited file.

4.  When done viewing the report, click Close. The List of Impact
Areas dialog box will close.

5.3 Configurations

A
configuration
is a specific
physical
arrangement

of projects that
will be

Once you have added all of the reservoirs, levees, and computation points
needed for the watershed, you will need to create one or more
configurations. For HEC-FIA, a configuration is a specific physical
arrangement of projects that will be modeled. Users add multiple
configurations to model different arrangements of projects. For example, a
modeling team might create an Existing Condition configuration that
contains existing levees and a Future Condition that contains added levees

modeled. and a reservoir. The project tools that create reservoirs, levees, and other
projects will not appear until a configuration is created.
5.3.1 Create a Configuration

To create a configuration: 57 Watershed

("_ Stream Alignments
1. Starting in the Study Pane, - {F Impact Area Polygons
under the Watershed folder, @ Computation Points
right-click on Project gl
Configurations. From the |~ i Terain New..
shortcut menu, select New | _ § INUNQgror s h’
(Figure 5.43). . . .
2. The Create New Project Figure 5.43 Project Configurations
. . folder shortcut menu.
Configurations dialog box
will appear. p \
3. In the Name box enter a name for e e i)
your configuration (required) and in ©) New Map Window
the Description box, enter a short @i :
description (optional).

4. FIA will automatically select a
directory in which to create the new
configuration.

5. Once you have completed the
preceding steps, select OK.

6. If there are projects in your existing
configuration, the Select Map
dialog box will open (Figure 5.44).
Select Existing Map Window to
copy all of your existing projects
(reservoirs, levees, channel
modifications, diversions, etc.
created in the default configuration) into your new configuration.

4 1 3

’ OK N ” Cancel ]

Figure 5.44 Select Map
dialog box.
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Select New Map Window to create a new configuration without
projects.

5.3.2 Rename a Configuration

To rename a configuration:

1.

Starting in the Study Pane, under the Watershed folder, expand
the Project Configurations subfolder and right-click the name of
the configuration you wish to rename. From the shortcut menu,
select Rename (Figure 5.45).

The Rename Project 5 ). Project Configurations
Configurations dialog box will -4 FEEERI
appear : Display in Map Window
‘ 2
Enter a new name (required) and g W SOV
a short description (optional). ' Leur; I sovess..
The Confirm Rename dialog  Agric| Rename...
box will appear, asking the user 9;”“; % Delete from Study
to confirm renaming of the e Properties...
configuration. . M Edit Projects
. Alterr
To rename, select Yes. The
. > ® E Repaorts 3
dialog box will close and the new  Lwan

name of your configuration will
appear under the Project
Configurations folder in the
Study Tree.

Figure 5.45 Configurations
shortcut menu.

5.3.3 Delete a Configuration

From the configurations shortcut menu (Figure 5.45), users can also
delete a configuration:

1.

Starting in the Study Pane, under the Watershed folder, expand
the Project Configurations subfolder and right-click the name of
the configuration you wish to delete. From the shortcut menu, select
Delete from Study (Figure 5.45).

The Confirm Manager Delete dialog box will appear, asking the
user if they are sure they want to delete the configuration.

To delete, select Yes. The configuration will be removed from the
study and the hard drive.

5.3.4 Save a Configuration As

The Save As function can be useful if users want to make a slightly-
modified version of a particular configuration. A copy of the configuration
will be made with a different name.
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To save a configuration under a new name:

1.

Starting in the Study Pane, under the Watershed folder, expand
the Project Configurations subfolder and right-click the name of
the configuration you wish to copy. From the shortcut menu, select

Save As (Figure 5.45).
The Save Configurations As dialog box will appear (Figure 5.46).
f Save Project Configurations As Iﬁﬁ
Mame: Future Condition-2050
Description] copy of Future Condition-2030 ]
Directory. | CyUser/Documents/FIAFRM_Workshop| E]
[ O l\_] [ Cancel ]

Figure 5.46 Save Configurations As dialog box.

Enter a new name (required) and a short description (FIA will enter
an automatic description including the name of the file that is being
copied).

Click OK. The Save As dialog box will close, and the new name of
your configuration will appear in the Study Tree.

5.3.5 Edit All Projects

Users may edit a few key properties of each project in a configuration
using the All Projects Editor.

To edit all projects within a configuration:

1.

Starting in the Study Pane, under the Watershed folder, expand
the Project Configurations subfolder and right-click the name of
the configuration you wish to edit. From the shortcut menu, select
Edit Projects (Figure 5.45).

The All Projects Editor will appear (Figure 5.47).

[l FRM_Workshop- All Projects Editor S5
Project Sort
qnamlhnodlﬂcatmn| Off Channel Storage Area | otherProjects
Reservoirs | Levees Diversions
MName Stream Existing Corps Year in Label
Mame Project Project Senvice Position
‘Workshop Reservoir Stream 9 = = 1900|NORTH  «

4 I k

l OK h‘” Cancel ] Apply

Figure 5.47 The All Projects Editor, used to edit all projects in a
configuration.

5-32



HEC-FIA User’s Manual

Chapter 5 — Watershed Setup

5.4

5.4.1

3. Within the editor, there are tabs for each type of project extant in
the configuration. From the editor, users may edit some of the
editable properties for each project:

a.

For Reservoirs, users may edit reservoir name, project
type (Existing Project or Corps Project), service year,
label position, and description.

For Levees, users may edit levee name, stream bank
position, upstream and downstream station, service year,
project type (Existing Project or Corps Project), whether
or not the levee follows the stream, and description.

For Diversions, users may edit diversion name, upstream
and downstream station, ending stream name, project
type (Existing Project or Corps Project), service year, and
description.

For Channel Modifications, users may edit channel
modification name, starting and ending station, project
type (Existing Project or Corps Project), service year, and
description.

For Off Channel Storage Areas, users may edit off
channel storage area name, stream association, project
type (Existing Project or Corps Project), service year,
label position, and description.

For Other Projects, users may edit project name, stream
association, stream connection, project type (Existing
Project or Corps Project), service year, label position,
computation point properties, and description.

4. Click Apply to see changes in the Map Window. When finished,
select OK to close the All Projects Editor.

Projects

Once users create configurations, project tools for creating reservoirs,
levees, diversions, channel modifications, off channel storage areas, and
other projects will appear and users can start adding projects to
configurations. Projects are man-made structures that are built to conserve
water for several purposes. In FIA, the two most important projects are
reservoirs and levees. There are several other projects that can be
represented in Version 2.1 of FIA, but only reservoirs and levees are used
in the calculation of impacts. The following sections describe reservoirs
and levees in FIA.

Reservoirs

A reservoir is a structure built on a stream to conserve water for uses such
as flood damage reduction, hydropower generation, and water supply.
The releases from a reservoir can reduce flood damage by reducing flood

stages.
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5.4.2

Reservoir
Tool

N

Create a Reservoir

To add a reservoir:

l.
2.

3.

You must be in the Map Window.

Make sure you have created a configuration to access the project
tools. On the map toolbar, engage the Reservoir Tool.

Hold down the CTRL key and click on the stream alignment to
place the upstream end of the reservoir. Release the CTRL key;
drag the mouse to the downstream end of the reservoir and click.
The Name New Reservoir dialog box will open (Figure 5.48).
Enter the new Name (required) and Description (optional). Click
OK. The Name New Reservoir dialog box will close.

- ™
E MName MNew Reservoir ﬁ
Name: Sayers
Description: |Reservoir on Bald Eagle Creek] -
’ oK h] l Cancel ] Help

Figure 5.48 Name New Reservoir dialog box.

The reservoir will now appear in the Map Window as a cyan
triangle (reservoir pool), a blue line (storage reach), a gray rectangle
(dam), and two computation points that represent the upstream and
downstream ends of the reservoir, as shown in Figure 5.49.

Bater Reservoir

"Batker_J utflow

Figure 5.49 Reservoir added to the Map Window.
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Computation

Point @
Tool

The default representation of the reservoir pool is a triangle; you

can edit this triangle if you
want a more detailed
representation of the pool.
With the Reservoir Tool
pressed, double click on the
reservoir. The triangle (Figure
5.50) will now be green with a
blue outline color. Also, there
are three vertex points (blue),
and at the apex of the triangle

Addicks Reservoir

Addicks_Dutflow

is the reservoir label, which is
represented by a yellow circle. Figure 5.50 Reservoir Pool.

By clicking and dragging the

yellow circle you can move the reservoir label to an appropriate
location. Just like on the stream alignment you can add, move, and
delete vertex points (see Section 0, page 5-6). Figure 5.51 illustrates
a reservoir pool that has been edited to give a more detailed
representation.

- . zl‘.

Figure 5.51 Detailed representation of a reservoir pool.

When a reservoir is created there are two computation points that
are created with default names. It is recommended that you change
the names of the two computation points. These two computation
points represent the inflow and outflow junctions of the reservoir
and should be renamed accordingly.

To change the name of a computation point, press the Computation
Point Tool, right click on one of the computation points. From the
shortcut menu, click Rename Computation Point; the Rename
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5.4.3

5.4.3.1

Computation Point dialog box will open (Figure 5.52). In the
Name box, enter the new name, and in the Description box enter a

description.

e

.
Rename Computation Point Iﬁ

Mame: Addicks_Outflow

Description: guiflow for Reservoir Addicks| [

’ DKI}_H Cancel ]

b

Figure 5.52 Rename Computation Point dialog box.

After drawing a reservoir
in the Map Window, you
can rename an individual
reservoir, remove a
reservoir from the active
configuration, delete
individual reservoirs,
create configuration notes
for individual reservoirs,
and edit individual
reservoir properties. All
of these tasks are
accomplished through the
reservoir shortcut menu
(Figure 5.53). To access
the reservoir element
shortcut menu, you must
be in the Map Window,
with the Reservoir

Tool (&) engaged.

Rename a Reservoir

To rename a reservoir:

Edit an Existing Reservoir

Barker Reservair

Barker Rezervoir

Edit Reservoir... I}
Rename Reservoir...

Remowve Barker Reservoir from Reservoirs
b, Delete Barker Reservoir from Study

Configuration Motes...

Figure 5.53 Reservoir shortcut menu.

1.  You must be in the Map Window.
On the map toolbar, engage the Reservoir Tool 4],

3. Right-click on the reservoir that you want to rename, and click
Rename Reservoir from the available shortcut menu (Figure 5.53).

4. The Rename Reservoir dialog box will open (Figure 5.54). Enter
the new Name (required) and Description (optional) for the

reservoir.
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5.4.3.2

5.4.3.3

Click OK. A r )
warning Rename Reservair [i_E-J
message will Name:  Barker Resemvoir

open asking you o -

if you really Description: B
want to rename | OK M ‘ Cancel |
the selected { J
reservoir. To Figure 5.54 Rename Reservoir dialog box.

rename, click
Yes. The warning message and Rename Reservoir dialog boxes
will close, and the reservoir will display the new name.

Remove from Configuration

FIA allows you to remove reservoirs from existing configurations. The
reservoir will not be removed from the watershed, only from the selected
configuration. For further information on configurations, see Section 5.3.

To remove a reservoir from a configuration:

1.

3.

You must be in the Map Window.

On the map toolbar, engage the Reservoir Tool (4],

Right-click on the reservoir you want to remove from the active
configuration, and click Remove [Reservoir Name] Reservoir
from Reservoirs from the available shortcut menu (Figure 5.53).
A warning message will open asking you if you are sure you want
to remove the selected reservoir from the current configuration.
Click Yes. The warning message will close, and the reservoir will
disappear from the Map Window.

Delete a Reservoir

To delete a reservoir:

1.

3.

You must be in the Map Window.

On the map toolbar, press the Reservoir Tool.

Right-click on the reservoir you want to delete, and click Delete
[Reservoir Name] Reservoir from Study from the available
shortcut menu (Figure 5.53).

A warning message will open asking you if you really want to
delete the selected reservoir. Click Yes. Another warning message
will open asking you if you wish to delete the computation points
associated with the reservoir. Click Yes. The warning message will
close, the reservoir and computation points will no longer appear in
the Map Window and both have been removed from the watershed.
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5.4.3.4 Add Configuration Notes for a Reservoir

5.4.3.5

Configuration notes allow you to add information about a reservoir
specific to a configuration. Configurations notes are helpful when
multiple configurations have been defined. You do not need configuration
notes for the default configuration Study. For further information on
configurations, see Section 5.3.

To add configuration notes for a reservoir:
1.  You must be in the Map Window.

. On the map toolbar, press the Reservoir Tool.
3. Right-click on the

. . Motes: S
reservoir to which [ Notes i
you want to add Configuration: |Reservoirs

conﬁguratlol} Project Mame: | Barker Resenvoir x|
notes, and C%ICk Configuration Motes:

Conﬁguratlon This is where you will add Configuration Motes if -
Notes from the desired. Press OK to exitthe dialog]

available shortcut -
menu (Figure oK ] I Cancel I I Apply
5.53). L

4. The Notes: dialog
box (Figure 5.55)
will open. Enter
information in the Configuration Notes box that describes the
selected reservoir for the current configuration.

5. Press OK to exit the dialog.

Figure 5.55 Enter Configuration Notes in the
Notes dialog box.

Edit Reservoir Properties

In the Map Window, you describe the general properties of a reservoir.
You can enter a description, whether the reservoir is an existing
project, whether the reservoir is a Corps project, and enter the year the
reservoir came on-line.

To edit reservoir properties:

1.  You must be in the Map Window.

On the map toolbar, engage the Reservoir Tool (4],

3. Right-click on the reservoir for which you would like to change
properties, and click Edit Reservoir from the available shortcut
menu (Figure 5.53).

4. The Reservoir Properties Editor will open (Figure 5.56). From
the Description box you can edit or add a description. From the
Reservoir Name dropdown list, you can also select other reservoirs
to edit in your study from this dialog box.
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5.4.4

[—c—)
- | [W][a] 202 ][m]

Description: E]

E Reservoir Properties Editor

Reservoir Name: | Barker Resenvoir

Reservoir Information:

Stream Name: | guffalo Bayou Existing Project Corps Project

Yearin Senvice:

[ OK Ml Cancel ]

Figure 5.56 Reservoir Properties Editor.

Label Position: NORTH - 1945

Apply

L

If the selected reservoir is an existing project, select the Existing
Project check box.

If the reservoir is a Corps project, select the Corps Project check
box.

If you know what year the reservoir came on-line, enter a year in
the Year in Service box. This is for information only and not used
in the computation of damages.

When finished editing, at the bottom of the dialog select OK. The
dialog will close and your edits will be saved.

Edit Reservoir Drawing Properties

You can override the default colors, line size, and fonts used in drawing a
reservoir. Also, you can turn on and off the drawing of the reservoir
polygon and the reservoir name.

To edit reservoir drawing properties:

1.

Starting in the Content Pane, select the Maps tab. Under the Map
Layers folder, locate Reservoirs and click (the name will highlight
in blue). Right-click and from the shortcut menu select Properties.
The Drawing Properties Editor will open (Figure 5.57).

Drawing Properties Editor @

|RESENDiF|Levees Diversions | Channel Modification | Computation Point || Impact Area

Triangle Element: Starage Reach Element:

Triangle Fill Calar:
Triangle Outline Colar:

Starage Reach Fill Color:

Starage Reach Qutline Calar:

Draw Reservoir Triangle Starage Reach Width:
Dam Element:

Oem i Color (=T ghtyrey ] et e

Darm Width: 10 w

Figure 5.57 Drawing Properties Editor.

Cancel
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5.4.5

Click the Reservoir tab. To change the default fill and outline
color of reservoir polygons (triangle), from the Triangle Element
box, select a pre-defined color from the Triangle Fill Color list and
the Triangle Outline Color list.

To turn off the reservoir polygons in the Map Window, clear the
Draw Reservoir Triangle check box, located in the Triangle
Element box.

To change the default fill and outline color of storage reaches, from
the Storage Reach Element box, select a pre-defined color from
the Storage Reach Fill Color list and the Storage Reach Outline
Color list. To change the width of storage reaches, select a
different value from the Storage Reach Width list.

To change the default fill color of the dam, from the Dam Element
box, select a pre-defined color from the Dam Fill Color list.
Change the width of the dam by selecting a different value from the
Dam Width list.

To turn off the reservoir name in the Map Window, clear the Draw
Reservoir Name check box.

To change the font, size, and style of the reservoir name, click
Font. A Font Chooser will open (see Figure 5.72).

From the Font Chooser you can change the font type, the size of
the font, and whether you want the name to be in bold or italics. To
change the font type, select a different font from the Type list. Use
the Size slider to change the size of the font. As you move the
slider, the size changes are shown in the box at the top of the Font
Chooser.

To display any of the changes made in steps 1 - 8 to the Map
Window, click Apply (which will change the Map Window but
will not close the Drawing Properties dialog box) or OK (which
will change the Map Window and will close the Drawing
Properties dialog box), from the Drawing Properties dialog box.

List of all Reservoirs

Users can view a list of all the reservoirs in their study.

To view the list of reservoirs:

1.

2.

Starting in the Study Pane, under the Watershed folder expand the
Project Configurations subfolder.

Right-click on Reservoirs and on the shortcut menu point the
cursor to Reports, then select List of All Reservoirs (Figure 5.58).
The List of All Reservoirs dialog box will open (similar to Figure
5.42, page 5-29).

The report provides a list of reservoirs that have been input for the
study along with various other information about each reservoir.
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List of All Diversions

List of All Channel Modifications

Ad N D

List of All Off Channel Storage Areas
List of All Other Projects

Figure 5.58 Study Pane—Reservoirs shortcut menu.

From the File menu, you can send the report to a printer, or you can
export the report to an ASCII tab delimited file.

6. When done viewing the report, click Close. The List of All
Reservoirs dialog box will close.

5.5 Levees

A levee is an earthen barrier built along a stream to provide protection
from flooding. A levee can reduce flood damage by preventing flood
stages from reaching a potential damage area.

5.5.1 Create a Levee

To add a levee:

Levee 1.  You must be in the Map Window.
On the map toolbar, engage the Levee Tool [,

Tool @ 3:

Hold down the CTRL key and click on the stream alignment to
place the upstream end of the levee. Release the CTRL key, drag
the mouse to the downstream end of the levee and click.

4. The Name New Levee dialog box will open. Enter the new Name

(required) and Description (optional). Click OK. The Name New
Levee dialog box will close.

5. The levee will now appear in the Map Window as a black line, as
shown in Figure 5.59.
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Figure 5.59 New levee displaying in the Map Window.

5.5.2 Edit an Existing Levee

After drawing a levee in the Map Window, you can rename an individual
levee, remove a levee from the active configuration, delete individual
levees, create configuration notes for individual levees, and edit individual
levee properties. All of these tasks are accomplished through the levee
shortcut menu (Figure 5.60). To access the levee shortcut menu, you must
be in the Map Window with the Levee Tool |2/ engaged.

Barker Levee

Edit Levee...

E'ﬂ"‘fe,t ‘I"E"r’.E.
£

Rename Levee...
Remuove Barker Levee from Reservoirs

Delete Barker Levee from Study

Configuration Motes...

Figure 5.60 Levee shortcut menu.

5.5.21 Rename a Levee

To rename a levee:

1.  You must be in the Map Window.
. On the map toolbar, engage the Levee Tool 2.

3. Right-click on the levee that you want to rename, and click
Rename Levee from the available shortcut menu (Figure 5.60).

4. The Rename Levee dialog box will open. Enter the new Name
(required) and Description (optional) for the levee.

5. Click OK. A warning message will open asking you if you really
want to rename the selected levee. Click Yes. The warning message
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and the Rename dialog boxes will close, and the levee will display
the new name.

5.5.2.2 Remove from Configuration

FIA allows you to remove levees from existing configurations. You
cannot remove levees from the default configuration Study. The levee
will not been removed from the watershed, only from the selected
configuration. For further information on configurations, see Section 5.3.

To remove a levee from a configuration:

1.  You must be in the Map Window.

. On the map toolbar, press the Levee Tool.

3. Right-click on the levee you want to remove from the active
configuration, and click Remove [Levee Name] Levee from
Reservoirs from the available shortcut menu (Figure 5.60).

4. A warning message will open asking if you are sure you want to
remove the selected levee from the current configuration. To
remove, click Yes. The warning message will close, and the levee
will disappear from the Map Window.

5.5.2.3 Delete a Levee

To delete a levee:

1.  You must be in the Map Window.

On the map toolbar, engage the Levee Tool (2.

3. Right-click on the levee you want to delete, and click Delete [Levee
Name] Levee from Study from the available shortcut menu (Figure
5.60).

4. A warning message will open asking if you really want to delete the
selected levee. To delete, click Yes. The warning message will
close. The levee will no longer appear in the Map Window, and it
will be permanently deleted.

5.5.2.4 Add Configuration Notes for a Levee

Configuration notes allow you to add information about a levee specific to
a configuration. Configurations notes are helpful when multiple
configurations have been defined. You do not need configuration notes
for the default configuration Study. For further information on
configurations, see Section 5.3.

To add configuration notes for a levee:
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1.  You must be in the Map Window.

On the map toolbar, engage the Levee Tool 2.

3. Right-click on the levee to which you want to add configuration
notes, and click Configuration Notes from the available shortcut
menu (Figure 5.60).

4. The Notes: dialog box will open (see Figure 5.55, page 5-38). Enter
information in the Configuration Notes box that describes the
selected levee for the current configuration.

5. Once you are finished entering, click OK. The dialog box will close
and configuration notes will be added for your levee.

5.5.2.5 Edit Levee Properties

In the Map Window, you are describing the general and aesthetic
properties of a levee. The levee properties that you can edit in the Map
Window include: the description of the levee, whether the levee is an
existing project, whether the levee is a Corps project, the year the levee
came on-line, what stream the levee is located on, the start and end
stations of the levee, adjust the distance (offset) from the stream the levee
is placed, and what stream bank the levee is located on.

To edit levee properties:

1.  You must be in the Map Window.
. On the map toolbar, engage the Levee Tool &,
3. Right-click on the levee for which you would like to edit properties,
and click Edit Levee from the available shortcut menu (Figure

5.60).
4. The Levee Properties Editor will open (Figure 5.61).
rﬁ Levee Properties Editor @*
Levee MName: :EBarkerLevee v: (][] 10f1]m]m]
Description: E]

Levee Information:

Start End Start End
Stream Station Station Elevation Elevation
Buffalo Bay...|34,653.836|36, 835.583

Most likely breach elevation (from top of levee):

Follows Stream [ Existing Project [7] Corps Project

Bank: :Leﬂ v: Average Offset: 50

Year In Sernvice: 1500

l QK Ml Cancel Apply

Figure 5.61 Levee Properties Editor.

'
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e

10.

11.

12.

From the Description box you can edit or add a description.

If the selected levee is an existing project, click the Existing
Project checkbox.

If the levee is a Corps project, select the Corps Project checkbox.
The table shows the stream the levee is on and the stream stationing
for the starting and ending stations of the levee. If you want to
change the starting and ending stations of the levee, edit the cells
under the Start Station and End Station columns in the table.

By default a levee will follow a stream, so the Follows Stream
check box will be selected. However, not all levees follow a stream
exactly, so if you want to give a more detailed representation of the
levee, clear Follows Stream. Once this box is cleared, if you
double click on the levee with the Levee Tool [&] engaged, vertex
points (black circles) appear. Just like on the stream alignment you
can add, move, and delete vertex points (see Section 0, page 5-6 for
adding/moving vertices). Figure 5.62 shows an edited form of the
levee shown in Figure 5.59 (page 5-42).

Barkir Reservoir

ke Outflow "

Figure 5.62 Levee that has been manually edited by adding and
moving vertices.

The program automatically determines which stream bank the levee
is located on. If you want to change the stream bank location, from
the Bank list select the appropriate stream bank.

If you know what year the levee came on-line, enter a year in the
Year in Service box. Service year is for information only and not
used to compute damages.

When a levee is created, a default-offset distance from the stream
alignment is set. The default offset is shown in the Average Offset
box and is 50. To change the offset, enter a new value in the
Average Offset box and click Apply. The levee on the Map
Window will move according to the new offset value.

5.5.3 Edit Levee Drawing Properties

You can override the default colors, line size, fonts used in drawing a
levee, and also you can turn on and off the levee name. To edit levee
drawing properties:
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You must be in the Map Window.

From the Edit menu, choose Drawing Properties. The Drawing
Properties Editor will open. Click the Levees tab (see Figure
5.63).

Drawing Properties Editor @

Reservair |} L

N —

Diversians | Channel Madification | Computation Paint | Impact Area

[ [IEN v | Leves Width |g v

Draw Levee Marme

Levee Line Calar:

Figure 5.63 Drawing Properties Editor—Levees tab.

3. To change the default outline color of the levee, you would change
the colors in the Levee Line Color list.

4. To change the width of the levee, select a value from the Levee
Width list.

5. To turn off the levee name on the Map Window, clear the Draw
Levee Name check box.

6. To change the font, size, and style of the levee name, click Font. A
Font Chooser (see Figure 7.8, page 7-7) will open.

7.  From the Font Chooser you can change the font type, the size of
the font, and whether you want the name to be in bold or italics. To
change the font type, select a different front from the Type list. Use
the Size slider to change the size of the font. As you move the
slider, the size changes are shown in the box at the top of the Font
Chooser.

5.54 List of All Levees

FIA allows you to view a comprehensive list of the levees in your
watershed.

To view the List of All Levees:

1. Starting in the Study Pane, under the Watershed folder expand the
Project Configurations subfolder.

2. Right-click on Reservoirs and on the shortcut menu point the
cursor to Reports, then select List of All Levees (Figure 5.58).

3. The List of All Levees dialog box will open (similar to Figure
5.42).

4. The report provides a list of levees that have been input for the
study along with various other information about each levee.
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5. From the File menu, you can send the report to a printer, or you can
export the report to an ASCII tab delimited file.

6. When done viewing the report, click Close. The List of All Levees
dialog box will close.

5.6 Creating Computation Points

The next step in defining the common schematic is to create your
computation points. In time-series-based simulations, computation points
are the locations where time-series information is to be exchanged
between computer programs. In HEC-FIA a computation point would be
the location of the hydrographs (index location).

5.6.1 Create a Computation Point
To add a computation point to the Map Window:

1.  You must be in the Map Window.
On the map toolbar, engage the Computation Point Tool.
Point Hold down the CTRL key and click on the stream alignment to
Tool @ place the computation point.
I 4. The Name New Computation Point dialog box will open (Figure
5.64). Enter the new Name (required) and Description (optional).
Click OK, the Name New Computation Point dialog box will

i

Computation

(O8]

close.
ﬁ MName Mew Computaticn Point &J
MName: Barker Total
Description: "

Select Computation Point Layer:

 Default - |

[ OK M[ Cancel I Help

L

Figure 5.64 Name New Computation Point dialog box.

To add a computation point at a stream junction (see Section 5.1.7, page 5-
10):

1. You must be in the Map Window. o

2. On the map toolbar, engage the Computation Point Tool L)

3. Hold down the CTRL key and click on the stream junction to place
a computation point.
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4. A slightly different Name New Computation Point dialog box will
open (Figure 5.65). Enter the new Name (required) and
Description (optional).

5. From the Select the Placement of the Computation Point list, you
determine exactly where the computation point will be placed. You
may choose to rﬁ Name new Computation Paint F5)
have the
computation pOil’lt Name: Buffalo Bayou Junction
placed on the Description: -
stream junction,
along one of the
streams that form
the stream _
qulCtiOIl, Oor nonc Select Computation Point Layer:
of the above. For Default v
example, in lSeIel:ﬂhe placement of the Computation Point:

Figure 5.65, the : )
computation point SounMare CIsak
will be placed on Buffalo Bayou
the stream Maone of the abaove
junction. Figure 5.65 Name New Computation Point
6. Click OK, the dialog box (at stream junction).
Name New

Computation Point dialog box will close. The computation point
will now appear in the Map Window as a black circle.

5.6.2 Import Computation Points
To import computation points, you s Watershed
must have uploaded a point f{yr &f:;: ﬁ;ga";nj:;i“s
shapefile (see Chapter 3, Section - ®
3.1.1, page 3-2) that represents the =@ Display in Map Window
computation points in your study. | = W save
This shapefile must contain an B .TTEIF Properties...
attribute that is the stream stationing |7 | Inui Import..
of each computation point. You il = s
should also have either digitized or =8
imported a stream alignment. When || @ ListofAl Computation Points

it imports, FIA will associate the
computation points with existing
streams in your study.

To import computation points:
1.

Study Tree right-click Compu
2.

Figure 5.66 Computation Points
shortcut menu.

Starting in the Study Pane, under the Watershed folder of the

tation Points.

From the shortcut menu (Figure 5.66), select Import.
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3.

The Import Computation Points dialog box will open (Figure
5.67).

i R
ﬁ Import Computation Paints [ﬂ
File Edit
Shape File: |yTestingCompPoints/maps/Common_Computation_Points_040711.shp

Shape File Information

Database Field: [|d =
Id Import Stream On Stream

0.0 Fdl Willamette River il -
1.0 E Kootenai River V] I
10.0 ¥ Kootenai River o [V

1.0 ] Columbia River ]

13.0 ¥ Columbia River  + [V

14.0 ] Columbia River ]

17.0 ¥ Chelan River o= V]

19.0 El Pend Oreille River ]

220 ¥ Columbia River ¥ =
230 ¥ Columbia River ¥

26.0 ¥ Pend Oreille River ¥

270 ¥ Columbia River ¥

29.0 [+ Columbia River ]

30.0 ¥ Pend Oreille River F

31.0 E Fend Oreille River ]

32.0 ¥ Priest River - F

36.0 El Clark Fork - ] B
370 ¥ Clark Fark o [V

4.0 il Yaak River - F

400 ¥ Clark Fark o [V

45.0 il Clark Fork - F

480 ¥ Clark Fark o= V]

49.0 [ Clark Fork - ] -

.

Figure 5.67 Import Computation Points dialog box.

The leftmost field (i.e. /d) shows the shapefile attribute for stream
stationing for the shapefile

Common_Computation_Points 040711.shp.

The checked boxes under the Import column represent the
computation points that will be imported. All boxes will be checked
by default. Uncheck the box(es) you do not want to import.

FIA automatically associates the computation points with their
corresponding streams. To reassign a computation point to a
different stream, select the correct stream from the dropdown list
under the Stream column.

A checked box in the On Stream column will import that
computation point on the stream. If you would like to import a
computation point outside of a stream, uncheck the box in the On
Stream column.

Once all import parameters are set, at the bottom of the dialog click
Import. A message box will appear, notifying you how many
computation points were successfully imported (Figure 5.68) and
your computation points will appear in the Map Window.
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( Message [ﬂy

Figure 5.68 Message box.

5.6.3 Edit a Computation Point

After creating a computation point in the Map Window, you can rename
an individual computation point, delete individual computation points, and
edit individual
computation point
properties. All of these
tasks are accomplished Buffale Bayou Junction
through the computation
point shortcut menu

Edit Computation Point...

(Figure 5.69), To access Rename Computation Point...

the computation point Delete Buffalo Bayou Junction from Study
shortcut menu, you must

be in the Map Window

. . Fi . tation Point shortcut .
with the Computation igure 5.69 Computation Point shortcut menu

Point Tool (@ engaged.

5.6.3.1 Rename a Computation Point

To rename a computation point:

1. With the Computation Point Tool 0 engaged, right-click on the
computation point you want to rename, and click Rename
Computation Point from the available shortcut menu (Figure
5.69).

2. The Rename Computation Point dialog box will open. Enter a
new Name (required) and a short Description (optional) for the
common computation point.

3. Click OK. A warning message will open asking the user to confirm
renaming of the computation point Click Yes. The warning message
and Rename Computation Point dialog boxes will close, and the
computation point will display the new name.

5.6.3.2 Delete a Computation Point

Computation points created with a project (i.e., reservoir inflow/outflow
computation points) or an impact area cannot be deleted. These
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computation points are deleted when the project or impact area is deleted.
Any other computation point can be deleted from the shortcut menu in
Figure 5.69.

To delete a computation point:

1. With the Computation Point Tool ) engaged, right-click on the
computation point you want to delete, and click Delete
[Computation Point Name] from Study from the available shortcut
menu (Figure 5.69).

2. A warning message will open asking the user to confirm deletion of
the computation point. Click Yes to delete. The warning message
will close and the computation point will no longer appear in the
Map Window.

5.6.3.3 Edit Computation Point Properties
To edit computation point properties:

1. Right-click on the computation point whose properties you would
like to change, and click Edit Computation Point from the
available shortcut menu (Figure 5.69).

2.  The Computation Point Editor will open (Figure 5.70). From the
Description box you can edit or add a description

3 By default FIA ﬁ Computation Point Properties Editor [é]
automatically . — —
. . ame: MNew Ci Point > M| 4| 7of10|Ik M
decides which g s—— lo)e) zortofe [u)
Description: )
stream the
Stream Name: |gouth IMayde Creek | Label Position: | EAST -

computation point
is located on. The

Location Information: Associated Layers:

Stream Station: 1995.014| Default -

Stream Name box Easting: 26323 508 =
provides you with — v '

this information Location 0 fesoaated Project

and is not editable. :

4. FIA automatically Sjetem Gonerates -
generates the [ ok [ canca [ aeoy |
stream station for _
the computation Figure 5.70 Computation Point Properties Editor.

point. If you want
to change the stream station, in the Stream Station box enter a new
value.

5. The Label Position list allows you to place the computation label
on the Map Window.

6. When the computation point is associated with a stream element, its
location is displayed by the northing and easting coordinates. These
values are not editable.
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5.6.4

5.6.5

7. By default, a computation point is placed on a stream in the stream
alignment. If you wish to have a computation point that is not on a
stream, clear the Snap to Steam Element check box.

8. Once you have cleared the Snap to Stream Element, you can edit
the easting and northing coordinates of the common computation
point, and you can move the common computation point off the
stream alignment.

9. Once you are finished editing computation point properties, click
OK. The dialog box will close.

Move a Computation Point

To move a computation point:

1.  You must be in the Map Window.

2. On the map toolbar, engage the Computation Point Tool O

3. Click and drag the computation point along the stream to a new
location.

4. If you want a computation point to exist outside of your stream
alignment, see the previous section Edit Computation Point
Properties on page 5-51.

Edit Computation Point Drawing Properties

You can override the default colors, line size, fonts used in drawing a
computation point, and also you can turn on and off the computation point
name.

To edit computation point drawing properties:

1.  You must be in the Map Window.

2. From the Edit menu, click Drawing Properties. The Drawing
Properties Editor will open. Click the Computation Point tab
(Figure 5.71).

Drawing Properties Editor @

Resenmir| Levees | Diversions | Channel Modification C

nt Impact Area

Computation Point Color: | TR a0k ~ | Computation PaintWidth: |g v

Draw Computation Paint Mame

Figure 5.71 Drawing Properties Editor.

3. To change the default color of the computation point, select a
different color from the Computation Point Color list.
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To change the default width of the computation point, select a
different value from the Computation Point Width list.

To turn off the computation point name in the Map Window, clear
the Draw Computation Point
Name check box.

To change the font, size, and
style of the computation point
name, click Name Font. A Font
Chooser will open (Figure 5.72).
From the Font Chooser you can
change the font type, the size of
the font, and whether you want

! Font Chooser, @

AaBbCe 1232

the name to be in bold or italics. L S ansSerif
To change the font type, select a (] Bolg | Sarmple text
different font from the Type list. [ italic || A3BbCc 123
Use the Size slider to change the Size
size of the font. As you move

. ) 10
the slider, the size changes are J
shown in the box at the top of [ oK | [ Cancel
the Font Chooser.

Figure 5.72 Font Chooser.

5.6.6 List of Computation Points

FIA allows you to view a comprehensive list of the computation points in
your watershed. To view the List of Computation Points:

1.

2.

Starting in the Study Pane, under the Watershed folder expand the
Project Configurations subfolder.

Right-click on Computation Points and on the shortcut menu point
the cursor to Reports, then select List of All Computation Points
(see Figure 5.58).The List of All Computation Points dialog box
will open (similar to Figure 5.42, page 5-29).

The report provides a list of computation points that have been
input for the watershed, along with the computation point's
description, stream association, project association (if any), and
stream station.

From the File menu, you can send the report to a printer, or you can
export the report to an ASCII tab delimited file.

Click Close, the will close the List of Computation Points dialog
box.
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Chapter 6

Gridded Data

HEC-FIA allows users to add gridded data to compute economic damages
and life loss. This section will cover two categories of gridded data:
Terrain Data and Inundation Data. Inundation data in HEC-FIA
consists of Depth Grids, Arrival Time Grids, and Duration Grids.

If the inundation grid has been split into more than one grid (i.e. it has
been tiled) then the inundation data will need to be loaded in as a Group
in HEC-FIA. Tiled grids are multiple grids that combine to act as a single
contiguous grid. RAS Mapper has the ability to work with tiled data so
that output can come in tiled format. Terrain, depth, duration, and arrival
time grids can all be imported in tiled format with the Group option.

6.1 Terrain Data

Terrain Data is required in HEC-FIA to assign elevations to structures.
HEC-FIA accepts terrain data in ASCII or binary (.flt) digital elevation
grid format. For details on preparing terrain data for use in FIA, see
Appendix B. If FIA is going to be used to generate a structure inventory,
or to update elevations of an imported inventory, a terrain grid must be
supplied in the form of a digital elevation grid.

6.1.1 Add Terrain Grid

To load a terrain grid in HEC-FIA:

1. Inthe Study Pane, right- g fTerrain Grids
click on the Terrain Grids | - L’:' Add Terrain Model
AL
folder. From the shortcu.t | ot Add Terrain Madel Gmu%
menu selept Add Terrain Altarnafies
Model (Figure 6.1).

Figure 6.1 Terrain Grids folder
shortcut menu.




Chapter 6 — Gridded Data

HEC-FIA User’s Manual

6.1.2

The Open Browser will open. Browse to the location of the binary
or ASCII files you want to associate with terrain data.

From the Files of type list,
select the appropriate file
extension for the data you
wish to use. In Figure 6.2,
ESRIFLT (*flIt) has been
selected. Select the file that
represents your terrain |
model and click open.
The Open browser will
close and a message box
will appear (Figure 6.3), asking whether you want to convert the
binary file to an HEC-FIA format, SMRMP (Segmented Multi-
Resolution Multi-Parameter). This conversion is not required, but is
recommended. HEC-FIA will run more efficiently with grids that
are converted to the SMRMP format, especially large grids.

( Message ﬁw

The Grid you are importing is a binary or ASCI ESRI Grid,

Would you like to convert this to the HEC-FLA SMRMP format? The SMRMP
format provides better performance and will allow the grids to load

faster while using less memaory,

Click YES to convert the grid, and NO to use the grid in its existing format

Files of type:

All Files -

All Files
Arcinfo DEM (*.asc)

SMREMP (*.5mrm
o 11

Figure 6.2 Files of type list.

| Yes | [ Mo

L8

Figure 6.3 Message box.

Click Yes. The message box will close and a progress dialog box
will open, displaying the progress of creating the SMRMP file (i.e.,
rastert_ext_osal.smrmp). This could take several minutes
depending on the size of the grid.

When the conversion is finished, the progress dialog box will close.
The terrain data will now display in the map window and the name
of the SMRMP file will appear under the Terrain Data folder on
the Study Pane. The SMRMP file will be created in the maps
folder of the study directory.

Remove Terrain Grid

To remove a terrain grid from your study:

1.

Starting in the Study Pane, right click on the filename of the map
you wish to remove. From the shortcut menu, select Remove From
Study (Figure 6.4).
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Remowve From Stud
| Timy Y
| Sim Properties...

=~ L. Terrain Grids | I ]
™ {fia_dem.smrmp A
- L Inun - - .

: Dis; in Map Window

- L Agrir play .

| Sty Rename...

B L Alter

Clear elevations and depth query results

Figure 6.4 Shortcut menu for terrain grids.

2. The terrain grid will now be removed from your study. However,
the SMRMP file created by HEC-FIA in the maps folder of the
study directory will still remain.

3. If you wish to delete this file, locate it in the maps folder of the
study directory and delete it manually (see Figure 6.5).

" [ EI EE ™
@U'| . FLA_> FRM_Workshop » maps » v|‘?| Searct :’._.p_ p|
Organize = || Open E-mail Burn cocl | .@.
r Fa. Documents library Amangeby: Name ~
g C maps
=R || CRT_Wkshp_Centerline.dbf || CRT_Wkshp_Centerline.gdr
) . || CRT_Wkshp_Centerline.gdr.bak & | CRT_Wkshp_Centerline.prj
‘ra_le || CRT_Wkshp_Centerline.shp || CRT_Wkshp_Centerline.shx
j‘ L || Depthi.s FrA—en, dhf
dr [|Fa_CB.g Opes gdrbak
=P ia] FIA_CB.p 1-Zip Y e
v |_|FIA_CBs| ) Scan for threats... unties.dbf
g L|F1A Cou Restore previous versions jinties.gdr.bak
N 'l & | FIA_Cou unties.shp
ey [ ]AA_Cou Send to b ldbf
;; E |_|FlA HZ.g Cut gdr.bak
& | FIA_HZ.p Copy shp
"h Ne = Create shortcut hims
|| warning | _regions.gdr
|~ | warning | Delete L\\) _regions.prj
|| warning | Rename _regions.shx
Il Open file location
Depth0.sm
l' SMRMP File Properties

Figure 6.5 Manually deleting a terrain grid (maps folder).

4. The files associated with the terrain model will now be removed
from your hard drive.

6.1.3 Rename Terrain Grid

From the Terrain Grid shortcut shown in Figure 6.4 (page 6-3), users can
also rename a terrain grid.
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To rename a terrain grid in HEC-FIA:

1. Starting in the Study Pane, under the Terrain Grids folder locate
the name of the terrain grid you wish to rename.

2. From the shortcut menu, select Rename. (see option in Figure 6.4,
page 6-3).

3. The Rename Terrain Grids dialog box will appear. Enter a new
name for your time window and a short description.

4. Another dialog box will appear, prompting the user to confirm
renaming of the file (Figure 6.6).

Confirm Rename ﬁ

| Areyou sure you want to rename fia_dem.smrmp?

_[ Ves L\\er No || Cancel

Figure 6.6 Confirm Rename dialog box.

5. Select No to cancel renaming and return to your study. Select
Cancel to return to the Rename Terrain Grids dialog and make a
change in name or description. Select Yes to rename.

6. Your newly-renamed terrain grid will appear under the Terrain
Grids folder in the Study Pane, followed by an asterisk (*) that
indicates it is unsaved.

6. To save your study and your newly renamed terrain grid, from the

toolbar click = .

6.1.4 Terrain Grid Groups

If your digital terrain model is composed of several tiled grids, they will
need to be uploaded as a Terrain Grid Group. In HEC-FIA, Groups
work by creating and naming a group and adding individual grids to the

group.

HEC-FIA will run more efficiently with grids that are converted to the
SMRMP format, especially large grids. If your tiled terrain model is not
already in SMRMP format, multiple files can

Simulation Results Tools Wi

be batch converted using this process: Py

1. From the Data menu, select Convert Impact Area Properties  »
Grids (Figure 6.7). & List of All Impact Areas

2. An Open browser will appear. Browse Structure Occupancy Type  »
to the folder where the group of List of All Occupancy Types
inundation grids is located. Click to —
select the first grid and then hold shift s
and click to select the rest of the grids.

Figure 6.7 Data menu.
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3. Once all of the grids have been highlighted, click on the Select
button. The Open browser will close and a status bar (Figure 6.8)
will open letting the user know the status of the conversions.

Creating Map : fia_dem ﬁ

Percent Completion | 3%

b

Figure 6.8 Progress dialog box for grid conversion.

4.  When batch converting from .fIt to .smrmp, the .smrmp files are
created within the same folder as the .flt files. If that location is
different than the maps folder of your study directory, the .smrmp
files must be moved to the maps folder after conversion and prior to
adding them to the study. This will ensure that the model is
portable.

Next, create the Terrain Grid Group:

5. After all of the grids have been converted, right click on the
Terrain Grids folder in the Study Tree and from the shortcut
menu (Figure 6.1) select Add Terrain Model Group.

6. The Create New Terrain Grids dialog box (Figure 6.9) will
appear. Enter Name and Description for the Terrain Model Group.
FIA creates the new group in the study Directory by default; enter
or browse [.J to a new directory if desired.

E Create Mew Terrain Gnds I&

Mame: |

Description: E]

Directory:  CUsers\ExampleUserDocuments\FIAFRM_Woarkshop [

oK ] ’ Cancel ]

e

Figure 6.9 Create New Terrain Grids dialog box.

6. The new group will appear under the Terrain Grids folder in the
Study Pane. To add the tiled depth grids to the group, right click on
the newly created group and from the shortcut menu (Figure 6.10)
select Add Terrain Model. An open dialog box will appear.
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Browse to the folder where the grouped depth grids are located,
select one, and click Open.

-1y Terrain Grids
2 Inun 3 2 2
Dis| in Map Window
J Agrig play P
| Struy Add Terrain Model Ik
| Alter Save
J Timg
L Simi EE Save As...

Rename...

0 O O O O SO W

Delete from Study

B X

Properties...

Clear elevations and depth query results

Figure 6.10 Shortcut menu for terrain model groups.

7. The name of the grid you have added to the group will appear under
the group’s subfolder. Repeat step 5 for all of the other tiled terrain
grids in the group.

6.1.5 Delete a Terrain Grid Group

Using the shortcut menu shown in Figure 6.10, users can also delete a
terrain grid group:

1. Starting in the Study Pane, under the Depth Grids folder locate the
name of the inundation grid group you wish to delete.

2. From the shortcut menu, select Delete from Study (see option in
Figure 6.14).

3. A dialog box will appear prompting the user to confirm deletion. To
delete, select Yes.

4. The terrain grid group will now be removed from your study and
your hard drive.

Users can also remove individual terrain grids from a terrain grid group by
right-clicking a terrain grid and selecting Remove from Study from the
shortcut menu (see Figure 6.4).

6.2 Inundation Data Grids

Inundation data is required by HEC-FIA for computing economic and
life safety consequences. For a typical rapid consequence assessment,
inundation data is supplied in the form of a Depth Grid that represents the
maximum inundated area along with arrival time information either by
supplying hydrographs at each cross-section and storage area location or
Arrival Time Grids. If hydrographs are used to supply the arrival time
information, then only the maximum inundation Depth Grid for each
scenario needs to be added under the Inundation Data folder. (The
hydrograph information is entered later when creating a simulation.) If life
loss and agricultural damages are going to be assessed with Duration
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grids and Arrival Time Grids then depth, duration, and arrival time grids
will all need to be added under the Inundation Data folder. When the
user is evaluating events, coordination with the hydraulic engineer is
required to represent changes in alternatives that are structural. That
would include many projects that are typical in floodplain mitigation such
as levee setbacks, levee removal, levee raising, storage basins, channel
modifications, and many more structural measures. These changes would
be represented in the Hydraulic model and therefore be present in the
various grids that describe the events.

All three Inundation Grids and Inundation Grid Groups are added and
removed by the same process.

6.2.1 Add an Inundation Data Grid

To load a single Depth Grid, Arrival Time Grid, or Duration Grid in

HEC-FIA:
I. Starting in the Study | .. v e
¢ DAt M e SWey ) (AQM Add Depth Grid
Tree, right-click on =1+ | Siru [s
Inundation Data. From = QBRI INE
the shortcut menu » Add Arrival Time Grid
(Figure 6.11) select Add -"-'-.I{ Add Arrival Time Group
RO W Alte

Depth Grid, Add | Tim  Add Duration Grid
Arrival Time Grid, or | ai Add Duration Grou
Add Duration Group P
depending on grid type.

2. The Open browser will Figure 6.11 Inundation Data folder
appear. Browse to the shortcut menu.

location of the binary
(.f1t) or ASCII format file (.asc) that contains inundation data.

3. From the Files of type list (Figure 6.2), select the file extension for
the data you wish to use, then click the appropriate file and click
Select.

4. The Open browser will close and a message box will appear (see
Figure 6.3, page 6-3) asking whether you want to convert the binary
file to an HEC-FIA format, SMRMP (Segmented Multi-Resolution
Multi-Parameter). This conversion is not required, but is
recommended. HEC-FIA will run more efficiently with grids that
are converted to the SMRMP format, especially large grids.

5. Click Yes. The message box will close and a progress dialog box
will open, displaying the progress of creating the SMRMP file. This
could take several minutes depending on the size of the grid.

6.  When the conversion is finished, the progress dialog box will close.
The inundation grid will now display in the map window and the
name of the uploaded grid will appear under the Inundation Data
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folder of the Study Pane with an asterisk (*) indicating that it is
unsaved.
To save your study and your new inundation grid, from the toolbar

click ¥/,
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6.2.2 Remove an Inundation Data Grid

To remove a Depth Grid, Arrival Time Grid, or Duration Grid from
your study, right click on the filename of the grid you want to remove and
follow the instructions in Section 6.1.2 for removal and deletion of

gridded data.
6.2.3 Rename an Inundation Grid
To rename a Depth Grid, Arrival Time Grid, or Duration Grid in HEC-
FIA:
1. Starting in the Study Pane, under the Inundation Data folder
locate the name of the inundation data grid you wish to rename.
2. From the shortcut menu, select Rename (see Figure 6.12).
— . Inundation Data (W]
. . Depth Grids —
I e Deotn0.smmo| LA
=} B ArTiv Di in Map Wind
. 1 isplay in Map Window
E L ET M Rename...
el Agricult Remove Frum[,\}Stud}r
e PAL
= | Structurs Properties...
. # Siru Clear elevations and depth query results
----- & Glnh
Figure 6.12 Shortcut menu for inundation data grids.
3. A dialog box will appear. Enter a new name for your inundation
data grid and a short description.
4. Another dialog box will appear, prompting the user to confirm
renaming of the file
5. Select Yes to rename.
6. Your newly-renamed inundation data grid will appear under its
appropriate subfolder of the Inundation Data folder in the Study
Pane, followed by an asterisk (*) that indicates it is unsaved.
6. To save your study and your newly renamed grid, from the toolbar

click ™/,

6.2.4 Add an Inundation Data Grid Group

The following example will show how to import a depth grid group. The
same process is used for importing Depth, Arrival Time, and Duration

Grid Groups.
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HEC-FIA will run more efficiently with grids that are converted to the
SMRMP format, especially large grids. If your tiled inundation data is not
already in SMRMP format, multiple files can be batch converted using
this process:

1. From the Data menu (Figure 6.7), select Convert Grids.

An Open browser will appear. Browse to the folder where the tiled
inundation grids are located. Click to select the first grid and then
hold shift and click to select the rest of the grids.

3. Once all of the grids have been highlighted, click on the Select
button. The Open browser will close and a status bar will open
letting the user know the status of the conversions.

4. The batch convert process does not automatically create the
SMRMP grids in the correct location. You must move them
manually to the maps folder within the study directory so that the
FIA model you create will be portable.

Next, create the Inundation Data Group:

5. After all of the grids have been converted, right click on the
Inundation Data folder in the Study Tree and select Add Depth
Group (see Figure 6.11). The Create New Inundation Data dialog
box will appear (Figure 6.13). Enter a Name and Description for
your inundation data group. FIA creates the new group in the study
Directory by default; enter or browse [ to a new directory if
desired.

i N
ﬁ Create Mew Inundation Data I&

Name: FP_Fail_Group
Description:  Depth grid group for the FP_Fail group of inundation deptt[..]

Directory. | CiUsers\ExamplelUserDocuments\FISFRM Workshop [

I OK M I Cancel ‘

Figure 6.13 Create New Inundation Data dialog box.

L5

5. The group will appear under the Depth Grids folder in the Study
Pane. To add the tiled depth grids to the group, right click on the
newly created group and select Add Depth Grid (Figure 6.14). An
open dialog box will appear. Browse to the folder where the
grouped depth grids are located, select one, and click Open.
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5] Depth Grids | I hd

gwl'_afl TiE Display in Map Window
F ITe
~Eiagrici  AddDepth Gridb

. Agricultural G Save

. Structure Inve EE

- % Structure gaEs

- % Global Iny Rename...

e L Modified | X
. Alternatives . Delete from Study

Lo AlL_D1 Properties...

. Time Windoy i
Lo w TIME_WIN Clear elevations and depth query results

Figure 6.14 Depth Grid Group shortcut menu.

6. The name of the grid you have added to the group will appear under
the group’s subfolder. Repeat step 5 for all of the other tiled depth
grids.

Remember, this process can be done for all tiled inundation data including
Depth, Arrival Time and Duration Grids.

6.2.5 Remove an Inundation Data Grid Group

Using the shortcut menu shown in Figure 6.14, users can also delete an
inundation data grid group.

To delete an inundation grid group from a study:

1. Starting in the Study Pane, under the Depth Grids folder locate the
name of the inundation grid group you wish to delete.

2. From the shortcut menu, select Delete from Study (see option in
Figure 6.14).

3. A dialog box will appear prompting the user to confirm deletion. To
delete, select Yes.

4. The inundation data grid group will now be removed from your
study and your hard drive.

Users can also remove individual inundation grids from an inundation grid
group by right-clicking on a grid within the group and selecting Remove
from Study from the shortcut menu (Figure 6.12).
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6.3

Grid Query Tool

Once terrain or inundation data grids have been added to a study, users the
Grid Query Tool will become functional.

Click on a point of an
inundation or terrain grid in the
Map Window to query the grid
(Figure 6.15). For an inundation
grid, a click will display depth
values. For an arrival time grid,
a click will display the
computed arrival time of flood
waters during an event for the
point at which you clicked. For
a duration grid, it will display
values of the duration of water
during a flood event for the cell
where you click. For a digital
terrain model, the tool queries
elevation values.

DepthO.smrmg: 9.57

DepthO.smrmp: 5.17

DepthD.smrmp: 9.7

Figure 6.15 Using the Grid Query Tool
to query inundation depth values.

To clear the queries, right-click on a terrain or inundation grid and select
Clear elevations and depth query results or zoom in or out in the Map

Window.
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Chapter 7

Agricultural Data

In order to compute agricultural damage, users add gridded agricultural
data that covers the maximum extent of flood waters for the flood events
being modeled. The data set is paired with a table in which users define
the crop types and values, seasonal data, and damage functions used for
each crops. FIA will then use this data in a simulation to compute the
monetary damage and area flooded during a flood event. This chapter
describes how to add and define an agricultural data set to an FIA study.

7.1 Import Agricultural Data

The geographic information system (GIS) pre-processing that is required
is described in Appendix B of this manual. FIA currently accepts
agricultural data only in the form of NASS CDL grids.

711 Import Agricultural Data from NASS CDL Grid

The Cropland Data Layer (CDL) is a geospatial crop-specific digital data
layer used in GIS applications. The CDL is provided as a GeoTIFF (.zif)
by the National Agricultural Statistics Service (NASS) of the United
States Department of Agriculture (USDA).

The CDL can be downloaded from the NASS website at:
http://www.nass.usda.gov/research/Cropland/SARS1a.htm. For
preparation of NASS CDLs, see Appendix B.

To import the NASS CDL grid into HEC-FIA:

1. From the Study Pane, right click on the Agricultural Grids folder.
From the shortcut menu (Figure 7.1), choose Generate From—

Load NASS CDL Grid.

B T
EWIN crcuiura Gri) M

e 5 Generate From » Shapefile ...

- i Ao

+ | Time Window Hazus database ...
- Simulations Load NASS CDL Grid

Figure 7.1 Agricultural Grids folder shortcut menu.
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2. The Generate Crop Data From NASS CDL dialog box will
appear (Figure 7.2).

E Generate Crop Data From NASS CDL ﬁ

Mame: FIA_AG_WS

MASS data set: rkshnplFIA_MapleIA_AG.tHE]

OK ” Cancel ]

L

Figure 7.2 Generate Crop Data from NASS CDL dialog.

3. Inthe Name box, enter a @ FRM_Workshop *
name for the imported - |, Map Layers
agricultural data. In the 4 Global Data
NASS data set box click the B Watershed
browse button [] to select the ' Leur;?jlgtiggtj;ata
NASS CDL file (FIA_AG.tif) " 5.1l Depth Grids
you would like to upload. . @ L Arrival Time Grids

4. Click OK. The dialog will =+ Agricultural Grids
close and the new agricultural .
grid will appear under under - Structure Inventory
the Agricultural Grids By Allematives
folder in the Study Pane, ' 'Sn_me indow

) J Simulations
followed by an asterisk (*)
that indicates it is unsaved
(Figure 7.3). Figure 7.3 Newly added
5. To save your study and your agricultural grid (Study

new agricultural grid, from Pane).
the toolbar click ™ .

Editing Extents

If a GeoTIFF has been created in ArcGIS with an associated world file
(.tfw), there should not be a need to edit the extents. Proper spatial

reference data is contained in the world file (see Appendix B, Section
B.10).

Without a world file, when HEC-FIA pulls the spatial reference data from the
GeoTIFF (.tif) file, it will not convert its extents to feet. Thus, if the study is
in the Albers Conical Equal Area (NAD 1983 Albers) projected coordinate
system, the agricultural data will most likely display incorrectly in the Map
Window (Figure 7.4).
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If the
agricultural
data is not
correctly
mapped with
the rest of
the study
area the
extents may
need to be
corrected

Py
Wit mah

Agriculture
Data

Figure 7.4 Incorrect Extents (Map Window).

If the agricultural data is not correctly mapped with the rest of the study area
the extents may need to be corrected.

To edit the extents of a NASS CDL .tif file:

1. Open Windows Explorer and browse to the HEC-FIA study folder.
Within the HEC-FIA study folder, open the folder called ag and
right click on the file ending in .img (i.e., westfork NASS ag.img)
that is associated with the incorrect agricultural data (Figure 7.6). In
the shortcut menu select Open With and then if Notepad is not
available select Choose Program.

[ - IS
- «| . « FRM_Workshop » ag » ~ | #¢ || Search ag ol |
G- , [ [ Seereheg
Qrganize * &4 Bumn discimage - E-mail Burmn 3=z - m .@.
it Favorit—  Documents library e
& Dow ag
il Rece MName Date modified Type -
= Librari || FIA_AG_WS.agd.bak 3/24/20111248 PM  BAK File
5 Doct L| FIA_AG_W5.agd 3/24/2011 239 PM  AGD File
) Musi— £ A AGimg 3/24/201112:47 PM_ DiscImage File |2
(=] Pictu Burn disc image 2/14/201111:20 AM  MDX File
B vide: 1-Zip » 2/14/201111:20 AM  DET File il
Open with v () N°t§d -
L] Compll' < | u Scan for threats & Wind8ws Disc Image Burner
FIA_AG
=9 Dise Im Restore previous versions Choose default program...
————— Sendta v !

Figure 7.5 Ag folder (FIA Study Folder).
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2. From the Choose Program dialog scroll down until you find
Notepad, select it and press OK to open the .img file (Figure 7.7).

| FIA_AG.img - Notepad o | B (i
g p

File Edit Format Wiew Help

Image wWestT=-974243,232 -
Image North=1865283.04 3
Image East=-990513.184263999 ‘:‘

Image South=1844395. 04|
Rotation=0.0 4
Image URL=C:\....“FIA_Workshop“FIA Maps“FIA_AG.tTif

4 | 1 | 3

L8

Figure 7.6 Agricultural spatial reference in .img file.

3. The .img file contains spatial reference information for the
agricultural grid data in HEC-FIA. In this case, the extents were not
converted to feet from meters. Convert the Image West, North,
East, and South values to English units and save the file (Figure

7.8).
| FIA_AG.img - Notepad ||

File Edit Format View Help

Image West=-6781903. 77296588 -
Image MNorth=9422907.25065617 ‘--

Image East=-6673688. 54986877
Image South=9155768.14304452
rRotation=0.0 4
Image URL=C:%....[N\FIA_workshop“FIA_Maps“FIA_aG.tif

4| i | 3

L8

Figure 7.7 Agricultural spatial reference converted to feet.

4. From the File menu, click Save Study, or from the toolbar click = .

From the File menu, click Exit to close FIA.

6. Reopen HEC-FIA and from the File menu, click Recent Studies to
reopen the study. Your agricultural data should now display properly
(Figure 7.9).

e
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=

E _AG_WS, Computation Points, Impact Area Polygons, Str.. E@E

e

o) [ [+ =R~

Figure 7.8 After extents are edited, your agricultural data should
properly display in the Map Window.

7.1.2 Import Agricultural Data from Shapefile

Users may import agricultural data from a shapefile that represents crop
coverage for their study. Before the importation steps below, upload the
agricultural shapefile to your study (see Chapter 3 for adding map layers
to a study). To import the agricultural data into FIA, follow the steps
below.

1.  From the Study Pane, right click on the Agricultural Grids folder.
From the shortcut menu (Figure 7.1), choose Generate From—»
Shapefile.

2. The Generate From Shapefile dialog box will appear (Figure 7.9).

3. Inthe Name box, enter a name for the imported agricultural data. In
the Directory box browse [ to the location where you would like
to store the imported data.
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E Generate From Shapefile I&

Mame: Shp_Ag

Directory: | ¢ /Users/gOhectam/Documents/FIAFRM_Warkshop ()

Agriculture Shapefile: | Fla AG shp i
Terrain Grid: fia_dem.smrmp hd
Depth Grid: :Depth[].smrmp ":

Diata Assignments

Agriculture Field Shapefile Field

Polygon ID: [ v
Crop Type: [ o
Unit Type: ' -
Unit Price: [ v
Harvest CostiAcre: [ -
Yield/Acre: ' |
Distribution % (optional). | |

Grid Cell Size Assignment

i@ Use Terrain Grid () Use Depth Grid () User Specified

OK ] ’ Cancel

L

Figure 7.9 Generate From Shapefile dialog box.

From the Agricultural Shapefile list, select the shapefile uploaded
to your study that contains agricultural data. Select the Terrain
Grid and maximum inundation depth grid (Depth Grid) from the
dropdown lists.

Under the Data Assignments section is a list of crop data in one
column and dropdown lists representing the data fields within the
agricultural shapefile in the other column. From the column on the
right, associate the appropriate Shapefile Field for each
Agriculture Field element on the left. All fields except for
Distribution % are required. For an explanation of the Agriculture
Field terms, see Section 7.4.

At the bottom of the dialog, select the desired grid cell size for the
agricultural data. Users can Use Terrain Grid for the grid cell size
of the terrain grid, Use Depth Grid for the grid cell size of the
depth grid, or choose their own User Specified grid cell size by
entering a value in the box.

Click OK. The dialog will close and the name of your new
agricultural grid will appear under your new agricultural grid will
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appear under the Agricultural Grids folder in the Study Pane,
followed by an asterisk (*) that indicates it is unsaved (Figure 7.3).
To save your study and your new agricultural grid, from the toolbar

click ¥/,

71.3 Import Agricultural Data from HAZUS

Users can also import agricultural data using the HAZUS agricultural
database they prepared for their study (i.e. fiAG.mdb; see Appendix B,
Section B.6) and a shapefile that represents crop coverage for their study.

1.

From the Study Pane, right click on the Agricultural Grids folder.
From the shortcut menu (Figure 7.1), choose Generate From—»
Hazus database.

The Generate Crop Data From HAZUS Database dialog box will
appear (Figure 7.10).

.
ﬁ Generate From HAZUS Database Ié]
MName: Hazus_Ag
Directory: CiUsers/g0hectamiDocuments/FIAFRM_Workshop I:I

HAZUS Ag database file(lAG.mdb): :amiDesktop\FIA_Workshop\combined_WA_ORWAG.mdl[.]

Agriculture Shapefile: Fla_AG.shp -
Terrain Grid: fia_dem.smrmp -
Inundation Grid: fia_dem.smrmp -

User Specified

Figure 7.10 Generate From HAZUS Database dialog box.

In the Name box, enter a name for the imported agricultural data. In
the Directory box browse [.J to the location where you would like
to store the imported data. In the HAZUS Ag database
file(fiAG.mdb) field, click browse [.J to browse to the location of
the HAZUS agricultural database file (fiAG.mdb) for your study.
An Open browser will open (Figure 7.11). From the Files of type
list at the bottom of the browser, change the file type from HAZUS
Ag database file (fiAg.mdb) to All Files. Now you will be able to
see all Microsoft Access database files. Locate and select the
HAZUS agricultural data, by convention named fiAG.mdb. At the
bottom of the browser, click Open. The browser will close and the
name of your HAZUS agricultural database will appear in the field.
From the Agricultural Shapefile list, select the shapefile uploaded
to your study that contains agricultural data. Select the Terrain
Grid and maximum inundation depth grid (Inundation Grid) from
the dropdown lists.
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7.2

- 5
E Open @
Lookin: | | combined_WA_OR - FEE
L =
=
Recent ltems
Deskiop
Ft
E
|'v'|3"
Documents
LY
‘.I_.\' Files of type: \HAZUS Ag database file (lAg.mdb) -

HAZUS Ag database file (flag.mdb) g

Figure 7.11 Open browser.

At the bottom of the dialog, select the desired grid cell size for the
agricultural data. Users can Use Terrain Grid for the grid cell size
of the terrain grid, Use Depth Grid for the grid cell size of the
depth grid, or choose their own User Specified grid cell size by
entering a value in the box.

Click OK. The dialog will close and the name of your new
agricultural grid will appear under your new agricultural grid will
appear under the Agricultural Grids folder in the Study Pane,
followed by an asterisk (*) that indicates it is unsaved (Figure 7.3).
To save your study and your new agricultural grid, from the toolbar

click ®/,

Remove or Delete Agricultural Data

i =~ | Agricultural Grids
To remove agricultural Lol
data from your .study: - | Strug Display in Map Window
1. Starting in the E- J Alterl _
Study Pane, - L Time Edit...
under the -0 Simy B save
Agricultural B Saveds.
Grids folder .
locate the name ENaAme.
of the agricultural < Delete from Study
grid you wish to Remowe From Study I},
Temove. Properties
2. From the shortcut i

menu, select
Remove From
Study (Figure
7.12).

Figure 7.12 Agricultural grid shortcut
menu (Study Pane).
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3.

4.

The Confirm Removal dialog box will appear, prompting the user
to confirm removal of the grid. To remove, select Yes.
Your agricultural grid will now be removed from the study.

Selecting the Remove From Study option will only remove the selected
agricultural data from a given study, not remove that data from your hard
drive. This is useful if you would like to retain the .img file, for example,
of a NASS CDL grid with edited extents, but not use that data in your

study.

If instead you wish to delete the agricultural grid from your hard drive:

1. Starting in the Study Pane, under the Agricultural Grids folder
locate the name of the agricultural grid you wish to delete.

2. From the shortcut menu (Figure 7.12), select Delete from Study.

3. The Confirm Manager Delete dialog box will appear, prompting
the user to confirm removal of the grid. To delete the grid and its
associated files, select Yes.

4. The agricultural grid will now be deleted from your hard drive.

7.3 Rename Agricultural Data

From the Agricultural Grid shortcut shown in Figure 7.10, users can
also rename an agricultural grid.

To rename an agricultural grid:

1.

Starting in the Study Pane, under the Agricultural Grids folder
locate the name of the grid you wish to rename.

From the shortcut menu (Figure 7.12), select Rename.

The Rename Agricultural Grids dialog box will appear. Enter a
new name for your grid and a short description.

Another dialog box will appear, prompting the user to confirm
renaming of the file (Figure 7.13).

Confirm Rename I&

Figure 7.13 Confirm Rename dialog box.

Select Yes to rename. Select No to cancel renaming and return to
your study. Select Cancel to return to the Rename Agricultural
Grid dialog and make a change in name or description.
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7.4

7.41

6. Your newly-renamed grid will appear under the Agricultural
Grids folder in the Study Pane, followed by an asterisk (*) that
indicates it is unsaved.

7. To save your study and your newly renamed grid, from the toolbar

click ™/,

Edit Agricultural Data

Once an agricultural grid has been loaded, users must define crop loss
function data so that FIA can compute damages. This is accomplished by
defining a crop loss function and entering seasonal data used to estimate
the damage of the crop at a given time of year.

Definition of data entry terms are as follows:

e Yield Per Acre - this is the average number of units produced per
acre of land on which the crop is planted when the crop is
harvested.

e Unit — is used to measure the amount of harvested crop. For
example, corn may be measured in bushels.

e Unit Price ($) — value in dollars of a single unit of harvested crop.

e Harvest Cost ($) - the amount in dollars it costs to harvest one acre
of the crop.

e Crop Loss Function defines the crop damage potential for a
specific crop as it varies throughout the year from soil preparation
to completion of harvest

Define Crop Loss Function

A crop loss function defines the crop damage potential for a specific crop
as it varies throughout the year from soil preparation to completion of
harvest. FIA includes a set of predefined crop loss functions for a variety
of crops which are also user editable; these defaults were obtained from
HAZUS and are general crop loss functions. The user should not use
these defaults unless there is no way for obtaining region specific data, in
which case justification for using the defaults should be included in any
report containing results.

To define a crop loss function in HEC-FIA:

1. Starting in the Study Pane, under the Agricultural Grids folder
locate the name of the grid for which you wish to define crop loss
data and right-click. From the shortcut menu (Figure 7.12), select
Edit.
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2.

5.

The Define Crop Loss Function dialog box will appear (Figure
7.14).

'E Define Crop Loss Function Mﬁ
Crop Yield per | Unit Unit Price ($) | Harvest Cost ($)| Crop Loss Function | Seasonal Data | Edit Function
(acre)
Alfalfa 0.0|Ton 1100 14588 - Enter Edit =
Almonds 0.0|BOXES |0.0 0.0 - Enter Edit
Apples 0.0|BOXES |0.0 0.0 - Enter Edit =
Apricots 0.0|BOXES |0.0 0.0 - Enter Edit B
Aguaculture 0.0 0.0 0.0 - Enter Edit
Asparagus 0.0|BOXES |0.0 0.0 - Enter Edit
Barley 0.0|BU 369 2017 - Enter Edit
Barren 0.0|BU 0.0 0.0 - Enter Edit
Broccoli 0.0|BOXES (0.0 0.0 - Enter Edit
Camelina 0.0|BU 369 2017 - Enter Edit
Canola 0.0|BU 369 2017 - Enter Edit
Cantaloupe 0.0|BOXES |0.0 0.0 - Enter Edit
Carrots 0.0|BOXES (0.0 0.0 - Enter Edit
Cherry Orch.. 0.0|BOXES |0.0 0.0 - Enter Edit
Chick Peas 0.0|Ton 430 0.0 - Enter Edit
Christmas T... 0.0|BOXES |0.0 0.0 - Enter Edit
Citrus 0.0|BOXES |0.0 0.0 - Enter Edit
Clouds 0.0 0.0 0.0 - Enter Edit
Clover/WVildfl... 0.0|Ton 43.0 0.0 - Enter Edit -
[ ok |[ cancel

&

Figure 7.14 Define Crop Loss Function dialog box.

Enter the Yield per Acre, Unit, Unit Price, and Harvest Cost for
each crop in the study area in the provided table. Depending on the
source of your agricultural grid, some of these fields may be entered
for you. Most of this information can be found on the NASS
website in the Statistics by State section:
http://www.nass.usda.gov/Statistics_by_State/

From the Crop Loss Function list, choose the appropriate function
for each crop. In the example in Figure 7.15, the Alfalfa is being
selected as the crop loss function for Alfalfa.

ﬁ Define Crop Loss Function p— ‘

Crop Yie... Unit Unit.. Harv.. CropLos..
Alfalfa (0.0 |Ton 110.0 |148.28 |Alfalfa__ ~]
Almonds [0.0 |BOXES (0.0 |00

Apples (0.0 |BOXES (0.0 |00

Apricots |00 |BOXES (0.0 |00 |Barley
Aquacu...|0.0 0.0 (oo [COm
Aspara.. |00 |BOXES |00 |oo |comSia
Barley 0.0 |BU 1690|2017 EIZ:D”
Barren (0.0 |BU 0.0 0.0 Fruits & W =

Figure 7.15 Select Crop Loss Function.

FIA contains a variety of preset crop loss functions, and all are user-
editable for each crop via the Edit Function button.
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6.

To modify a crop loss function:
a. You are still in the Define Crop Loss Function dialog

box (see step 1 of this section). Locate the crop for which

you wish to edit a B= -

Crop Loss Function.
Select a function from

the dropdown list Seasonal .. Edit Function
(Figure 7.15). [ Enter Edit

Press the Edit
Function button
(Figure 7.16).
The Crop Loss Figure 7.16 Edit Crop Loss
Function dialog box Function (Define Crop Loss
(Figure 7.17) will Function dialog box).

open, which includes

the name of the function you are editing in the title. The
table shows percentage of crop loss for floods of duration
0, 3, 7, and 14 days on each calendar day of the year. In

the table, enter the numbers that will create a damage
function for your crop. For help determining the

production functions and duration damage relationships
contact your local land grant university or agriculture

extension agency. http://www.csrees.usda.gov/Extension/

|£| Crop Loss Function - Alfalfa @
Date Initi.. La.. D.. D.. D.. D.. 1007
01J.| 37| 27|0.00| 100| 100| 100 » a0
02J.| 37| 37|0.00] 100] 100] 100/= a0
03J.| 37| 37|0.00] 100] 100] 100
04J| 37| 37|0.00] 100] 100] 100 70
05).| 37| 37|0.00] 100 100] 100 -
06J.| 37| 37|0.00] 100 100] 100 =
07J..| 37| 37|0.00] 100 100] 100 2 5
08J.| 37| 37/0.00] 100] 100] 100 = ]
0eJ..| 37| 370.00] 100 100] 100] | 2 e
10J..| 37| 37|0.00] 100] 100] 100 10
11J..| 37| 37|0.00] 100] 100] 100
12).| 37| 37|0.00] 100] 100] 100 209
13J..| 37| 37/0.00] 100] 100] 100 10
14J..| 37| 37/0.00] 100] 100] 100
15J..| 37| 37|0.00] 100] 100] 100 01T T 7
16J..| 37| 27|0.00] 100] 100| 100] - Jan - May - Sep
OK ” Cancel

'

Figure 7.17 Crop Loss Function dialog box.

€.

f.

As values are entered, the thumbnail plot to the right of
the table will continually update.

When you are finished editing your crop loss function,
click OK. You will now be back in the Define Crop
Loss Function dialog box.

Once a crop loss function is defined, users must enter seasonal
data; see the following section 7.5.2.
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7.4.2 Enter Seasonal Data

Seasonal data is required to estimate the amount of damage to a crop at a
given time of year. If a flood occurs well before a farmer plants their
crops, then there may be little to no damage done. If that same farm gets
flooded prior to harvest and after planting, the damage could be
substantial.

Seasonal crop data includes: first day of planting, last day of planting
which will produce a full yield, last day of planting which will produce a
partial yield, and the last day of harvest.

First Plant Date — first date that the crop can be planted.

Full Yield Date — latest date that the crop can be planted and still
reach full maturity.

Last Planting Date — latest date that the crop can be planted with a
reduction in yield.

End of Harvest Date — last date that the crop is harvested, after
which little damage can be incurred.

Dryout Period (days) — number of days after a flood has receded
before the soil is sufficiently dry so replanting can begin.

To enter Seasonal Data for a given crop:

1.

2.

You are still in the Define Crop Loss Function dialog (see section
7.4.1, page 7-10).

Locate the name of the crop for which you want to enter Seasonal
Data.

Locate the Seasonal Data I‘i—E-J
column and select the Enter

button (Figure 7.18). Seasonal Data EditFu...
The Seasonal Data dialog box | Enter [ Edit ]~

will open (Figure 7.19). Click |" L

the [ button to enter the First
Plant Date, Full Yield Date,
Last Planting Date, End of
Harvest Date, a Dryout period,
and the percentage loss if planting occurs on the Last Plant Date.
Dates must be entered in ddmmm month format (e.g. 08Feb)
Click OK.

Figure 7.18 Enter
Seasonal Data
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e

e

[£| Seasonal Data - Alfalfa

S

First Plant Date:

Full Yield Date:

Last Planting Date:
End of Harvest Date:

Dryout Period (days):
LastPlant Loss %:

08Feb[.]

214pr[]

24Feb[.]

namay[.]

14

3|:|| %% of first plant

Ok

] ’ Cancel

L5

Figure 7.19 Seasonal Data dialog box.

You will now be back in the Define Crop Loss Function dialog.
A crop loss function and seasonal data must be entered for HEC-
FIA to compute damages for each crop. Repeat steps 1-6 in section
7.4.1 and 1-6 in section 7.4.2 until each crop in your agricultural

grid is defined.

If you are finished entering crop loss functions and seasonal data
for your study, in the Define Crop Loss Function dialog box click

OK. The dialog will close.

To save your study and your newly defined agricultural grid, from

the toolbar click = .
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Chapter 8

Structure Inventories

8.1 Create a Structure Inventory

A structure inventory is required to estimate direct economic damages for
a flood event. To estimate life loss for an event, a structure inventory must
be supplied with population. HEC-FIA can create structure inventories in
the form of HAZUS databases, point shapefiles, and parcel shapefiles.

8.1.1 Generate a Structure Inventory from HAZUS Data

Typically, structure inventories with population will be generated using
the databases supplied with the HAZUS data. An important note
regarding HAZUS data is that the data is generated by FEMA using
statistical processes based on regional data. This leads to potential issues
in the database that might yield results that are unreasonable. The user
should insure that their data is actually representative of the study area.

To generate a structure inventory using HAZUS data:

1. From the Study Tree, in the Structure Inventory folder, right-
click on Global Inventory. From the shortcut menu (Figure 8.1),

point to Generate From and click Hazus database.
= 1 Structure Inventory | |

=~ # Structure Occ. Types
.

: . Madified Inventd . . 2

: Dis| in Map Window

= | Alternatives play =

o ARLDY Edit L4

T Time Window Delete All Structures

o b TIME_WINDOW

= . Simulations Generate From 4 Parcel Shapefile...

“# New_Simulatiof Impeort population from HAZUS census Landuse Shapefile...
Export to Shapefile Hazus database ... %

T Point Shapefile ...

Properties...

Figure 8.1 Global Inventory shortcut menu (Study Pane).
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The Generate Structure Inventory from Hazus Database dialog
box will open (Figure 8.2).

rﬁ Generate Structure Inventory from Hazus Database &Jw
HAZUS Database File (bndrygbs.mdb): aF'rnjec:ts‘.Truman‘.MO‘I\.bndrygbs.mdI|Q
Vehicle Inventory File (iVeh.mdb): ‘\DataProjects\TrumanMCo1feh.mdl Q
Census Block Shapefile: _FIA_CELshp x|
Terrain Grid: _ﬂa_dem.smrrnp x|
[ Madify default atiributes |
I oK J I Cancel I

L8

Figure 8.2 Generate Structure Inventory from Hazus Database
dialog box.

In the HAZUS Database File (bndrygbs.mdb) box, browse to the
location of the required file by clicking [.J. An Open browser will
be invoked. Browse to the file that contains the HAZUS database
file (e.g., E:\DataProjects\Truman\MOI), select the filename (i.e.
bndrygbs.mdb), and click Open. The path and filename of the
HAZUS database file will appear. All HAZUS databases have the
same file structure and naming convention so bndrygbs.mdb should
be a consistently chosen file name for the HAZUS database file.
In the Vehicle Inventory File (flVeh.mdb) box, browse to the
location of the file by clicking [... An Open Browser dialog will be
invoked. Browse to the location of HAZUS database file (e.g.,
E:\DataProjects\Truman\MO1), select the filename (e.g.
flVeh.mdb), and click Open. The path and filename of the vehicle
inventory file will appear. As with the bndrygbs.mdb file, the
naming convention of the HAZUS vehicle inventory data
flVeh.mdb will be consistent with all HAZUS databases.
From the Census Block Shapefile list, select the shapefile that
contains the census block data for the study area (e.g.,
FIA CB.shp). Refer to Chapter 3 for instructions on how to add
shapefiles to an FIA study.
From the Terrain Grid list; select the terrain grid for the study area
(e.g., fia_dem.smrmp). Refer to Chapter 6 for instructions on how
to add a terrain grid to an FIA study.
At this point, HEC-FIA allows users to globally edit certain
attributes of structure inventory data before importation by using
the Modify Default Attributes function.

a. The Default Attributes dialog box will appear (Figure 8.3).
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E Default Attributes ﬁ
Structure Value:
Foundation Height (ft) Structure Value ($1000)
Number of People in Structure: Deprecated Structure Value (%):
Automobile Data:
Content to Structure Ratio: Car Height Difference (ft)
Other to Structure Ratio: Car Value ($1000)
Car to Structure Ratio: Mumber of Cars: |
[ OK ] [ Cancel ]

Figure 8.3 Default Attributes dialog box.

b. Data entry fields include Foundation Height, Number
of People in Structure, Content to Structure Ration,
Other to Structure Ratio, Car to Structure Ratio,
Structure Value, Depreciated Structure Value, Car
Height Difference, Car Value, and Number of Cars.

c. The data entered here will apply to every structure in an

inventory.

d. After making the desired changes, select OK. The
Default Attributes dialog box will close, leaving the
Generate Structure Inventory from Hazus Database

dialog still open.

7. Click OK. A progress dialog box will appear (Figure 8.4). This
dialog box shows the status of the structure generation and when the
structure inventory has been generated. The operation may be
aborted by pressing Cancel. When the import process is complete,
the dialog will close and all of the structures associated with the
study area will appear in the Map Window.

S5

p
E Progress...

.f _..\'.

Imnport

204 of 2374 shapes processed.

L

Figure 8.4 Import progress dialog box.

8. Another progress dialog box will appear, displaying the status of the
population distribution. When the population distribution has been
generated, the progress dialog box will close.
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8.1.2 Generate Structure Inventory from Point Shapefile

To generate a structure inventory from a point shapefile:

1.

From the Study Tree, in the Structure Inventory folder, right-
click on Global Inventory. From the shortcut menu, point to
Generate From and select Point Shapefile (see Figure 8.1).

The Generate Structure Inventory from Point Shapefile dialog
box will open (Figure 8.5).

E Generate Structure Inventory from Point Shapefile ﬁ

Structure Inventary Mame:

Shapefile: | R1_SIshp -
Terrain Grid: | rp1_Sm.smrmp v

Data Assignments

Inventory Field shapefile Field

Structure 1D: .STR_NHI".I'IE -
Damage Category. | DAMG_CAT -
Occupancy Type:  [ocC_TYPE -
Replacement Value: | §TRU_DRV -

Optional Data

Inventaory Field Shapefile Field

CONT_DRV -
FOUMND_HT -

13

Content Value
Foundation Height

1

4

[, m

Mumber Stories - | STORIES -
Ok ” Cancel

Figure 8.5 Generate Structure Inventory from Point Shapefile dialog
box.

In the Shapefile field, select the shapefile you would like to
associate with structure data (e.g. R/ SI.shp) from the dropdown
list. In the Terrain Grid box, select the SMRMP file of your
study’s terrain grid (e.g. ¥01 Sm.smrmp).

The four fields under Data Assignments are required for
calculation of structure damages. Select the appropriate Shapefile
Field name associated with each Inventory Field.

The additional fields under Optional Data are for data that is not
required to calculate structure damages but may still be important to
the study (e.g., life loss, content value, foundation height). Within
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the dropdown lists in the Inventory Field column, you will find a
list of structure attributes akin to those found in the Structure
Editor. To assign shapefile attributes to the FIA inventory, choose
an inventory field, and under the Shapefile Field column select the
Shapefile Field that contains the data associated with the structure
attribute on the left.

6. Once you have filled out the above fields, click OK. A dialog box
will appear displaying the progress of shapetfile import (just as in
Figure 8.4). This dialog box shows the status of the structure
generation. When the import process is complete, the dialog will
close and all of the structures associated with the study area will
appear in the Map Window.

8.1.3 Generate Structure Inventory from Parcel Shapefile
To generate a structure inventory from a parcel shapefile:

1. From the Study Tree, in the Structure Inventory folder, right-
click on Global Inventory. From the shortcut menu, point to
Generate From and select Parcel Shapefile (see Figure 8.1, page
8-1).

2. The Generate Structure Inventory from Parcel Shapefile dialog
box will open (Figure 8.5). Aside from the title, this dialog is
exactly the same as that for point shapefiles.

3. Complete Steps 3 through 6 from the previous section 8.1.2.

8.1.4 Manual Entry by Structure Tool

Users may also manually create structures using the ‘i\ Structure Tool.
To access the Structure Tool, double-click on Global Inventory in the
Study Pane to make sure it is displayed in the Map Window. In the Map
Window, engage the Structure Tool and while holding the Ctrl button,
click at the location where you would like to create a structure.

8.1.5 Index Curves

When using Time-Series HEC-DSS Hydrographs to compute damages,
users may create a structure inventory under the Damage Functions tab of
the Impact Area Editor using aggregated index curves. This functionality
is covered in Chapter 9, section 9.7.6.

8.2 Edit a Structure Inventory

For precision in calculation of structural damages, FIA allows users to
enter a wide variety of data for individual structures, groups of structures,
or globally, as in the Modify default attributes function (see Figure 5.4).
The user can choose the level of detail and effort they wish to use to
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calculate structure damages by editing their structure inventory. This
section will explore the tools for editing structure inventories in HEC-FIA.

The Structure Editor is the primary tool for entering detailed information
into a structure inventory. Within it are tabs for modifying the Location,
Classification, Values, Elevations, Address, and Attributes of a given
structure.

The following sections will cover navigation of the Structure Editor as
well as the functions located within each tab.

8.2.1 Open the Structure Editor

There are several ways to access the Structure Editor:
1. Inthe map window, select the Structure Tool and right-click on
the structure you want to edit. From the shortcut menu, select
Edit>Structure Form (Figure 8.6).

RES1-25WE 34602

Edit Structure Form...
Copy Structure Wisible Structures %ble...

Delete Structure
Information
Update Elevation

View Damages

Figure 8.6 Structure shortcut menu (Map Window).

2. Starting in the Study Pane, right-click on Global Inventory and
select Edit—»Form Editor from the shortcut menu (Figure 8.7).

e[ N

MOt pctay in Map Window |
. Alterna ;

Al Edit ] Form Editor
ke Time ¥ Delete All Structures | Table Editor
- Simula Generate From 3

L Mey

Import population from HAZUS census
Export to Shapefile
H save

Properties...

Figure 8.7 Global Inventory shortcut menu (Study Pane).
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3. Alternatively, users may access the Structure Editor under the Data
menu by selecting Structure Inventory—»Form Editor.

Completing any of the preceding steps will open the Structure Editor

(Figure 8.8).
r Structure Editor ﬁ“
Structure Edit Records Reports Tools
Name:  |Sjuciure ] i v | (][] 1775 or 1776 (] [01]
Description: E]

Location | Classification | Values | Elevations | Address I ﬁ.ﬁributes|

Structure Location Infomation: Structure Coordinates:

Impact Area: Columbia [¥] Auto Marthing: 9271278.482| [¥] Auto
Stream: 10.0 Auto Easting: -6774209.434

Stream Station: 54295557 Auto

Life Sim Stream Station:

Bank: @ Left Right [¥] Auto

OK ] [ Cancel Apply

Figure 8.8 Structure Editor.

8.2.2 Navigating the Structure Editor

This section covers navigation of the basic elements of the Structure
Editor. The Menu Bar (Figure 8.9) at the top of the editor allows users to
perform basic functions like creating, renaming, or deleting individual
structures. Other features, like viewing structure information in report
form, are also available from the Menu Bar.

E Structure Editor

|5tructure Edit Records Reports Tools

Figure 8.9 Structure Editor—Menu Bar.

The main content of the Structure Editor is found in its six tabs,
Location, Classification, Values, Elevations, Address and Attributes.
These Tabs are used to enter detailed information about each structure.
The following sections will cover how to create, rename, and delete
individual structures as well as the many functions of the various tabs.
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8.2.3 Create a Structure

To create a structure using the Structure Editor, click on the Structure
menu under the Menu Bar. From the menu, select New. In the Create
New Structure dialog box, enter a name (required) and a short
description.

8.24 Delete a Structure

To delete a structure using the Structure Editor:

1. Using the Name dropdown list, scroll to the name of the structure
you would like to delete (Figure 8.10). A box to the right of the
dropdown list will display the numerical position of that structure
within your entire inventory (Figure 8.8).

Structure Edit Records Reports Tools

Mame: ;410099?[]3001000 -

el il 4 10099703001000 k‘
410099703001001
Location 4-'1 0099702001002

410099703001003
Structure Ll 4 4 nnaaznannd nn

Figure 8.10 Name list (Structure Editor).

2. From the Structure Menu, select Delete.

IStructure Edit Records Reports

Mew Ctrl+M
3001004
Save As... Ctrl+A
Rename...
Delete 1| Valu
Close Ctrl+C .
| imation:

Figure 8.11 Structure Editor—Structure Menu.

3. A dialog box will appear, asking you to confirm deletion of the
structure. To delete, select Yes.

Alternatively, users may delete individual structures in the Map Window
using the Structure Tool [

1. Starting in the Map Window, select the Structure Tool.
2. Right-click on the structure you wish to delete.
3. From the shortcut menu, select Delete Structure.

8-8
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RES2 26659

Edit
Copy Structure
Delete Structure

N

Information
Update Elevation

View Damages

Figure 8.12 Structure shortcut menu (Map Window).

4. A dialog box will prompt you to confirm deletion. To delete, select
Yes.

8.2.5 Rename a Structure

To rename a structure in the Structure Editor, click on the Structure
Menu (Figure 8.11) and select Rename. In the Rename Structure dialog,
change the structure name and description, if desired.

8.3 Location Tab

The Location tab allows users to edit information about the location of a
given structure (Figure 8.13). By default, HEC-FIA calculates this
information automatically. The information may be entered manually by
clearing the box and entering a new value.

rﬁ Structure Editor MW
Structure Edit Records Reports Tools
Name: AGR1 10681 E v | (][a] 10137753 ] (M)
Description: | E]|

Location | Classification | Values | Elevations | Address | Aftributes |

Structure Location Infomation: Structure Coordinates:

Impact Area: |cowiiz | @ At NU””‘”93| 9400580.5?6| [7] Auto
Stream: |Co|umb|aR|ver v| [¥] Auto Easting: | —6757240.94a|

Stream Station: | 40531.111| [¥] Auto

Life Sim Stream Station: | |

Bank: | Left @ Right Auto

’ OK ” Cancel H Apply

s

Figure 8.13 Structure Editor—Location tab.
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8.4

8.4.1

Classification Tab

The Classification tab allows users to view the damage categories and
functions that HEC-FIA will use to compute damages for a given structure
(Figure 8.14). Within the Classification tab, users can select a Damage
Category and a Structure Occupancy Type. Usually FIA will assign
damage categories and structure occupancy types to a structure inventory
during the import process, but these assignments are user-editable under
the Classification Tab.

E Structure Editor Iﬁ
Structure Edit Records Reports Tools
Name:  [AGR{ 10687 Ev | [M](a] 10137753 [ ] (M)
Description: [:]
Location | Classification |\u’alues | Elevations | Address | Altributes
Damage Category: | commercial + | Structure Group: | =
Occupancy Type
Structure Occupancy Type Mame: .AGR1 = [7] Unique
Structure Depth-Damage Function:
Function Mame: Function Type: 100
Structure @ Percent (%) ©) Damage (5) 80i
Content = i
{=}
[] Other = 60
Car E 40i
Depth Percent (%) =4 i
&
-4.00 0.00 ~| A 204
-3.00 0.00 b
-2.00 0.00 [0 o e s
-1.00 0.00 £ o 10 20
0.00 0.00
1.00 6.00 Depth
2.00 11.00
s.00] 1500
4.00 13.00
5.00 25.00 Tabulate..
.00 30.00
7.00 35.00
= An 41 nn o
[ o ] [ Cancel Apply

Figure 8.14 Structure Editor—Classification tab.

Assign Damage Categories

A Damage Category is a consolidation of structure types into specific
categories with similar characteristics for analysis and reporting. HEC-
FIA contains pre-defined damage categories (Commercial, Industrial,
Public, and Residential) and allows users to create their own in the Global
Data Editor (see Chapter 4). To assign a damage category, browse
through the dropdown list and choose the category you wish to associate
with the selected structure (Figure 8.15).
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Damage Category: |Residential %

Occupancy Type: [530150019001013 -
530150019001014

Structure Occupalsap 450019004049

530150019004050

Commercial

Function Mam(|ndustrial

Structure Depth

| D] |

— Cutboc

Figure 8.15 Assign a damage category (Structure Editor—Classification
tab).

8.4.2 Assign Structure Occupancy Types

The Structure Occupancy Type defines the damage function that HEC-
FIA will use to compute damages. In the Classification tab, users can
assign a Structure Occupancy Type to a structure. To edit a Structure
Occupancy Type, refer to the following section 8.10.

To assign a Structure Occupancy Type, browse through the dropdown
list and select the appropriate item (Figure 8.16). The values of the
Structure Depth-Damage Function table at the bottom-center of the
Structure Editor will change accordingly.

Structure Occupancy Type Mame: ;RESS -]
Structure Depth-Damage Functi RES3BI *
RES3CI
Function Mame: FunctioRES2DI | |
Content RES3FI
[[] Cther RES4
Car RESE -
Dept i
1 1 A E]

Figure 8.16 Assign a Structure Occupancy Type (Structure Editor—
Classification tab).
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8.4.3

8.5

Structure Depth-Damage Functions

The remaining portion of the Classification tab allows users to view the
Depth-Damage Function associated with a particular structure. The
Structure Depth-Damage Function is shown in chart form as inundation
depth minus foundation height against percentage of damage. This
function is plotted to the right of the table in a thumbnail plot (Figure

8.17). To view a full-size plot, press the button.

Structure Depth-Damage Function:
Function Name: Function Type: 100
@ Percent (%) () Damage (8) 80:
[¥] Content = i
Dother Ei:__ 60_
CEII' E 40:
Depth Percent (%) = i
@
-4.00 0.00 -~ o 207
-3.00 0.00 7
-2.00 0.00 071717171
-1.00 0.00 E 0o 10 20
0.00 0.00
1.00 7.00 Depth
2.00 10.00
300 14.00
4.00 15.00
s.00 15.00 Tabulate...
&.00 16.00
7.00 18.00
= nn 20 nn 2

Figure 8.17 The Structure Depth-Damage Function worksheet (Structure
Editor—Classification tab).

Up to four different damage functions can be associated with a Structure
Occupancy Type to allow for damage to the structure itself, the contents
of the structure, a vehicle associated with it, and a user-defined damage
function. To view a given function, select its name under Function Name.

Note that users may only view the Structure Depth-Damage Function in
the Structure Editor; to edit the function, see Section 8.10.

Values Tab

Under the Values tab, users can assign numerical values to a variety of
fields (Figure 8.18). The monetary value of the structure, its contents,
vehicles, and an “Other” user-defined category can be entered in
thousands of dollars. Population of the structure at different times of day
and by age demographic, the year the building was built (Year in Service)
and number of structures within it may also be entered. These data will be
to estimate the economic damages and life loss impact of a flood event.
Year in Service is for information only and will not affect compute. Users
may view and search the data entered under the Values Tab by accessing
the report under Reports—»Structure — Values and Information
Report.
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E Structure Editor @
Structure Edit Records Reports Tools

Name:  [AGR1 10912 - | [W)[4] 20137753 (0] [m]
Description: [:]
| Location | ciassification| Values | Elevations | Aadress | Atributes

Structure ($1000): 67.0| Yearin Senvice 1899

Content (51000): 67.0| MNumber of Structures: 1

Other ($1000):

Car ($1000): 12.11

Fopulation 3

Population Over 65 i

Population Day (2PM) 1.26698

Population Night (2AM) 1.98621

[ ok [ cancer |[ apoy

Figure 8.18 Structure Editor—Values tab.

8.6

Elevations Tab

Under the Elevations tab, users enter information about the elevation of a
structure. A chart shows users what elevation each field modifies (Figure
8.19).

E Structure Editor @
Structure Edit Records Reports Tools
Mame :AGRW 40912 - E@ 2 of 37753 @@
Description: 3]
| Location | Classification | values| Elevations | adaress | Atributes
El EI " (© First Floor Elevation (ft} 10.70
@ Ground Elevation
] Ol 5 .
L Ground Elevation (ft): 8.70 Auto
Foundation Height (ft): 2.0
Beginning Damage Depth (f): 0.00
Reference Flood Elevation (ft) 0.00
Depth Difference for Cars (fi): 0.00
[ ok ][ cancer |[ ooy

Figure 8.19 Structure Editor—Elevations tab.

Definition of data entry terms as follows:

First Floor Elevation is the elevation of the first level of the

structure, defined as Ground Elevation + Foundation Height.

the structure.

Ground Elevation is the elevation of the terrain at the location of

Foundation Height is the height of the structure’s concrete

foundation, defined as the difference between First Floor Elevation

and Ground Elevation.

8-13



Chapter 8 — Structure Inventories HEC-FIA User’s Manual

8.7

e Beginning Damage Depth is the elevation at which flood waters
begin entering the structure.

e Depth Difference for Cars is the difference between the
Beginning Damage Depth for structures and the elevation at
which damage for vehicles begins. Typically this will be the same
as foundation height.

By selecting o}
the first floor of the house. Selecting 5 will allow users to
enter the structure’s ground elevation and foundation height to calculate
the elevation of the first floor. FIA will use the terrain grid to calculate
ground elevation for each structure. To manually enter a ground elevation
value, clear the box and enter a new value. Users may enter the
foundation height just beneath it.

@ users may manually enter the elevation of

Users can view elevations information about their structure inventory with
the Elevations Information Report. View the Elevations Information
Report by selecting Reports—»Structures — Elevations Information
Report.

Address Tab

Under the Address tab, users enter address information of structures
(Figure 8.20). Address information is for information only and does not
affect compute. In this version of FIA, the image upload function is not
functional. Access the Address Information Report by selecting
Reports—»Structures — Address Information Report from the Menu
Bar of the Structure Editor.

ﬁ Structure Editor &J
Structure Edit Records Reports Tools
Name: IND3 23552 ~ | [W][«] 3705 of 37753 [ ] [M]
Description: Cj

| Locationl Classification | Values | Elevations| Address |A1tributes|

Structure Address: House Number:
Street: 509 Second Strest House Number:
City: Davis Street Prefix Direction:
State: CA - Street Prefix Type:
Zip Code: |g5676| Street Name:

Street Type:

Street Suffix Direction:

Image Preview:

Image Filename: Browse...

[ ok ][ cancer |[ ppy

Figure 8.20 Structure Editor—Address tab.
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8.8 Attributes Tab

The Attributes tab is organized into four sections of data input: Basic
Parameters, Tax Assessor Data, NAICS Classification, and
Construction Type. These allow users to enter detailed information about
various aspects of the structure (Figure 8.21). These data are unnecessary
for a typical study, but FIA allows users to enter information to this level
of detail if desired.

E Structure Editor &J
Structure Edit Records Reports Tools
Name:  [jND323552 + | (][] 3705 of 37753 ] (]
Description: E]

| Location | Classification | Values | Elevations | Address| Altributes|

Basic Parameters: Construction Type:
Total Floor Area (sq ft): 250 Construction Description: | pre-1940 =
Number of Stories 1 Exterior Wall- [Rustic Log -
Effective Age (years): 72 r -
ge (years) < Foundation Type: Slab -
Condition: 'EladIyWOrn ] : :
. . Price per Squre Foot (3): 15
IRIS Land Use:
Quality: [ =
Basement Floor Area (sq ft): i} = |Economy .
Style: :Unknown ':
Tax Assessor Data: . -
Roof Type: Built-up Rock n
Assessed Value (51 148000 ) :
Heating/Cooling: Floor Furnace ~
Year Assessed: 2007 ) i
. Mumber of Chimneys: 1
MAICS Classification: Compute Structure Value from Altributes:
MAICS Code: | 720000 @ Use Price per Square Foot
MAICS Title: | Accommodation and Food Sel ©) Use Algorithm
Select Code :
’ OK ] ’ Cancel ] ’ Apply

Lo

Figure 8.21 Structure Editor—Attributes tab.

Under Basic Parameters, users enter detailed information about the
structure. Data entry fields include: Total Floor Area (sq ft), Number of
Stories, Effective Age, Condition (select from the dropdown list), IRIS
Land Use, and Basement Floor Area (sq ft).

Under Tax Assessor Data, enter tax assessment information about the
building. This information is usually obtained on a given county assessor’s
website. Search online for the county’s assessment office and look for an
option for parcel number search. You will usually be able to search by the
address of a structure, and the query will return results for the structure’s
Parcel Number (an identification number assigned to properties),
Assessed Value, and the year it was assessed (Year Assessed).

Under NAICS Classification, users select a NAICS Code to assign to
their structure. The North American Industry Classification System
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(NAICS) is the United States statistical agencies standard method for
collecting statistical data on the business economy of the United States.
Thus a NAICS code is used only for commercial and industrial buildings.
To assign a NAICS code to a structure:

Starting in the Attributes tab of the Structure Editor, click Select

Code.
The Select NAICS Code dialog box will appear (Figure 8.22).

HEC-FIA User’s Manual

([ select NAICS Code =5=)

, 430000 Transportation and Warehousing (Postal Service, Couriers, & Warehousing)
. 510000 Information
, 520000 Finance and Insurance
, 530000 Real Estate and Rental and Leasing
, 540000 Professional, Scientific, and Technical Semvices
, 550000 Management of Companies and Enterprizes
. BE0000 Administrative and Support and Waste Management and Remediation Services
., 610000 Educational Senvices
, G20000 Health Care and Social Assistance
, 710000 Arts, Entettainment, and Recreation
. 720000 Accommodation and Food Senvices
E- [ 721000 Accommodation
= . 722000 Food Semvices and Drinking Places
B . 722100 Full-Service Restaurants
el 22110 Full-Service Restaurants
-- . 722200 Limited-Service Eating Places
- | 722300 Special Food Services
[ . 722400 Drinking Places (Alcoholic Beverages)
. 810000 Other Services (except Public Administration)
) 920000 Public Administration

m

i l OK I\” Cancel ]

Figure 8.22 Select NAICS Code dialog box (Structure Editor—
Attributes tab).

Browse to the category that describes the selected structure and

double click. For each main category, there are several sub-

categories. Users can simply choose a broad category (e.g. 720000
Accommodation and Food Services) or choose a specific sub-

category (e.g. 722110 Full-Service Restaurants) within that
category.
When you have selected the appropriate code, select OK. The

dialog box will close and the NAICS code and title will appear in

the Attributes tab.

Under Construction Type, enter information about the construction style,
quality, materials, etc. of a structure.

FIA will use the data entered in the Attributes tab to compute the value of
structures. At the bottom of the Attributes tab, select whether FIA should
compute structure value using price per square foot (recommended) or
using an algorithm.
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8.9 Delete a Structure Inventory

To delete a structure inventory in HEC-FIA: Starting in the Study Pane,
right-click on Global Inventory. From the shortcut menu, select Delete
All Structures (Figure 8.23).

. Global Inve T T
= )i Modifiedinyg  Display in Map Window
L b westiork, Edit »
| Alternatives
® Alt_01 Delete All Structures L}
- % Alternative 7 Generate From J
, Time Window )
Y TIME_WIND Import population from HAZUS census
. Simulations Export to Shapefile
# Mew_Simuls E Save
Properties...
| |

Figure 8.23 Global Inventory shortcut menu (Study Pane).

A warning box will appear, prompting the user to confirm deletion. To
delete, select Yes (Figure 8.24).

rWarning! I&W

! Are you sure you want to delete all structures
N

from the Structure Inventory?

| Yes | ’ Mo

L

Figure 8.24 Warning! dialog box.

8.10 Edit Structure Occupancy Types

In the previous section 8.4 we learned how to assign a Structure
Occupancy Type to a structure. In this section we will learn how to create
and edit a Structure Occupancy Type.

A Structure Occupancy Type defines the Structure Depth-Damage
Function that HEC-FIA will use to compute structure damages. Each
occupancy type is assigned a code that indicates its zoning (commercial,
residential, or industrial) and construction type. Table 8.1 shows the
names and descriptions of occupancy types utilized with the HAZUS data
import process in FIA along with the damage category each belongs to.
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Table 8.1 HAZUS Occupancy Type Names and Definitions.

Damage
Category Occupancy Type Description

Residential RESI1-1SNB Single family home, 1 story no basement
RES1-1SWB Single family home, 1 story, basement
RES1-2SNB Single family home, 2 story no basement
RES1-2SWB Single family home, 2 story, basement
RES1-3SNB Single family home, 3 story no basement
RES1-3SWB Single family home, 3 story, basement
RES1-SLNB Single family home, split-level, no basement
RES1-SLWB Single family home, split-level, basement
RES2 Mobile home
RES3AI Multi-Family Dwelling: Duplex
RES3BI Multi-Family Dwelling: 3-4Units
RES3CI Multi-Family Dwelling: 5-9Units
RES3DI Multi-Family Dwelling: 10-19Units
RES3EI Multi-Family Dwelling: 20-49Units
RES3FI Multi-Family Dwelling: 50+Units
RES4 Hotel or Motel

Institutional Dormitory (Group

RESS5 Housing/Jails)
RES6 Nursing Home

Commercial COM1 Retail trade.
COM2 Wholesale Trade (Warehouse)
COM3 Personal/Repair Service
COM4 Professional/Technological Service (Office)
COM5 Bank
COM6 Hospital
COM7 Medical Office/Clinic

Entertainment and Recreation

COMS (Restaurants/Bars)
COM9 Theater
COMI10 Parking garage

Industrial IND1 Heavy industrial
IND2 Light industrial
IND3 Food/Drug/Chemicals
IND4 Metal/Mineral Processing
IND5 High Technology
IND6 Construction (Office)

Commercial AGRI Agriculture
RELI1 Church or Non-Profit

Public GOV1 General Government Services (Office)
GOV2 Emergency Response
EDUI Primary/Secondary School
EDU2 College/university
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8.11 Create a New Structure Occupancy Type

To create a new Structure Occupancy Type:

1.

2.

In the Study Pane, under the Structure Inventory sub-folder right-
click on Structure Occ. Types. From the shortcut menu, select
Edit—>Form Editor (Figure 8.25).

=+ [ Structure Inventory | I lg

S8 A Structure Occ. Types

# Glob Edit * Form Editor

- e )l Modi —
| Alternati Save Table Editor
E- L) Time Wi

: Delete All OQccupancy Types

f- L Simulati SRRl

B! Properties...

Figure 8.25 Structure Occupancy Type shortcut menu (Study Pane).
The Structure Occupancy Type Editor will appear (Figure 8.26).

E Structure Occupancy Type Editor

OccType Edit Records Depth Damage Reports Tools

Name: iEAGFM vi E@ 1 of 40 [E[E

Description: | average Agriculture =)

Depth-Damage Functions | General Infomation | Safe Zones|

Structure Depth-Damage Function:

Function Name: Function Type: 100
Structure @ Percent.. (O Damage..  _— 80+
Content i 60:
[C] Other = i
Car g 40
Depth Percent (%) E 207
-4.00 0.00] A —
-3.00 0.00 F 0 10 20
-2.00 0.00 ‘E
-1.00 o.o0| - Depth
0.00 0.00
2.00 11.00
4.00 15.00
5.00 25.00 2

[ Ok ” Cancel ] Apply

.

Figure 8.26 Structure Occupancy Type Editor.

From the OccType menu, select New. A dialog box will prompt
you to enter in a name (required) and a description (Figure 8.27).
Press OK to create a new Structure Occupancy Type.

8-19



Chapter 8 — Structure Inventories HEC-FIA User’s Manual

8.11.1

E FEM_Workshop - Create a Mew Occupancy Type l&
Mame: RES1-45NB
Description: |Four story single family home with no basement -

(3¢}
-

| oK M[ Cancel H

Figure 8.27 Create a New Occupancy Type dialog box.

L

3. The dialog will close and you will be taken back to the Structure
Occupancy Type Editor. The Structure Occupancy Type you have
just created will be selected.

Now you will have to define the damage function associated with the
occupancy type as well as data used for calculating economic and life-loss
damage. These are entered using the three tabs of the Structure
Occupancy Type Editor: Depth-Damage Functions, General
Information, and Safe Zones.

Depth-Damage Functions Tab

The Depth-Damage Functions tab (Figure 8.26) will be open by default.
In the table, enter the numbers that represent a depth-damage function for
the occupancy type. The function can be defined either as inundation
depth to percentage of structure damaged or inundation depth to dollars of
damage.

Included in a Structure Occupancy Type are up to four different categories
of damage:
e Structure — damage to the structure itself
e Content — damage to the contents of a structure
e Other — a user-defined category of damage not included in the
three other categories
e Car — damage to a vehicle associated with the structure

Each category can be selected for editing in the window labeled Function
Name to the left of the spreadsheet (see Figure 8.17).
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Load Depth-Damage Function from Hazus Data

In a Structure Inventory generated from HAZUS data (see Section
8.1.1), HEC-FIA allows users to load damage functions from HAZUS
data.

To load a damage function from HAZUS data:

1.

4.

Open the Structure
Occupancy Type Editor
(Figure 8.25). From the
Name menu, select the name
of the Structure Occupancy
Type to which you wish to
assign a damage function.
From the Menu Bar, select
Depth Damage—>Load
Hazus Damage Function
(Figure 8.28).

The Hazus Damage
Functions dialog box will

Depth Damage| Reports Tools

Insert Row
Delete Row
Clear Row
Clear Table
Clear All Tables

Load Hazus Damage Function D}

Figure 8.28 Depth Damage menu
(Structure Occupancy Type Editor).

appear, prompting you to select Occupancy Type, data source, and a

description (Figure 8.29). Select the appropriate items and click

OK.

Hazus Damage Functions &J
Occupancy Type: :RES1 x|
Source: 'USACE - Chicago -
Description: :?two story wi basement, Structure -

Depth Damage a0
-4 0] « 7oq
) 0 G0+
-2 3= ) a0+
-1 5 g 404
0 7 T 304
1 1 | 2 g
3 7 |
0 T T T 1
4 28
-5 0 &5 101520 25
5 33
[ 35/ T Depth
| ok || cancel |

Figure 8.29 Hazus Damage Functions dialog box

To accept the changes, save or click .
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8.11.2

8.11.3

General Information Tab

Under the General Information tab, enter additional data in a variety of
categories you would like to associate with a Structure Occupancy Type
(Figure 8.30). The data entered in the structure occupancy type will
overwrite data entered on an individual structure level. On the other hand,
once data has been globally assigned in the occupancy type editor, it can
then be edited on an individual structure level through the structure editor.
It is up to the user to decide which fields should be globally edited for a
given occupancy type. For example, in a Structure Occupancy Type for
four-story residences with no basement (RES/-4SNB), all of the structures
should have four stories. The value, foundation height, car value, etc. will
vary depending on the structure.

| Depth-Damage Functions| General Infomation | Safe Zones |

Structure Value:
Foundation Height (ft):

ka
L=

Structure Value (5):

L 1 Depreciated Structure Value(Percent): 0

Mumber of People in Structure:

Automoabile Data:
Content to Structure Ratio: 100

Car Height Difference(ft): 0.0
Other to Structure Ratio:

Car Value(s):
Car to Structure Ratio:

Mumber of Cars:

Figure 8.30 Structure Occupancy Type Editor—General Information tab.

Safe Zones

FIA also uses parameters pertaining to fatality rates in different levels of a
structure during a flood event to calculate life loss. These are calculated
according to user-editable safe zones within a structure defined in the Safe
Zone tab of the Structure Occupancy Type Editor (Figure 8.31).

A safe zone is a portion of a structure level for which users can define the
likelihood that an occupant will escape to safety. Since it may be more
difficult for a person over 65 to reach safety than for a person under 65,
users can define separate safe zone boundaries for persons under or over
65. This functionality helps FIA estimate population over 65 at risk during
a flood event. Later, when users create alternatives, they will enter fatality
rate statistics for each of the safe zones.
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E Structure Occupancy Type Editor ﬁ
OccType Edit Records Reports Tools
Name: AGR1 v (][] 10140]n]n]
Description: | ayerage Agriculture ]
Depth-Damage Functions | General Infomation | Safe Zones |
E| H Under 65 Over 65
El < Chance Zone Start: 15 15
< Compromised Zone Start: 13 13
’ O l [ Cancel ] Apply

L

Figure 8.31 Structure Occupancy Type Editor—Safe Zones tab.

Within each of these structures are three user-definable safe zones for
which separate fatality rates can be entered. The risk zones are defined
below.

a. The Safe Zone is the safest place to be in a flood event.
Its boundaries are defined as the area between the
foundation of the structure and the Compromised Zone
Start.

b. The Compromised Zone is an area where an individual’s
ability to evacuate is doubtful. Its boundaries are defined
as the area between Compromised Zone Start and
Chance Zone Start.

c. The Chance Zone is the most risky place to be caught in
a flood event. Its boundaries are defined as the area above
the Chance Zone Start.

Define the boundaries of these safe zones by entering values in the
Chance Zone Start (Under/Over 65) and Compromised Zone Start
(Under/Over65) fields.
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8.12 Edit an Existing Structure Occupancy Type

To edit a Structure Occupancy Type in HEC-FIA:
1. From the Name list, select the name of the occupancy type you
wish to edit (Figure 8.32).

OccType Edit Records Depth Damage Reports Tools g
M

Name: | RES1-4SNE

Description; |©OM8 "
COM9

Depth-Dam4EDLN
EDUZ

Structure D

Function Neoyz

1
N

Conter{MD2
[ Other | | | |

1t

Figure 8.32 Name list (Structure Occupancy Type Editor).

2. The Depth-Damage Function and General Information tabs will
now be available for editing. Change the information as desired and

click [ Aeely |

When users browse to a different a structure occupancy type, HEC-FIA
will always prompt them to save their changes.

8.13 Delete a Structure Occupancy Type

To delete a Structure Occupancy Type:

1. Open the Structure Occupancy Type editor (Figure 8.25).

2. From the Names dropdown menu (see Figure 8.32), select the name
of the Structure Occupancy Type you wish to delete.

3.  Open the OccType dropdown in the Menu Bar and select Delete.
Alternatively, simply press Ctrl+D on your keyboard.

4. A dialog box will appear asking you to confirm deletion. To delete,
select Yes (Figure 8.33).

Confirm Delete @

Okay to delete Occupancy Type AGRL

| es | ’ Mo

Figure 8.33 Confirm Delete dialog box.
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8.14 Modified Inventory

In order to assess damages with modifications to structures (i.e., raising
foundation heights, moving structures altogether, etc.), HEC-FIA allows
users to create a Modified Inventory. This would be the primary place
that users would evaluate the effectiveness of non structural measures
applied to the structural inventory.

8.14.1 Create a Modified Inventory

To create a Modified Inventory in FIA:

1. Inthe Study Pane, under Structure Inventory, right click on the

Modified Inventory subfolder and select New (Figure 8.34).
=k~ 1) Structure Inventory
¢ e Structure Occ. Types
- # Global Inventory

B L Alternatives I}NEW
[+ ) Time Window

Figure 8.34 Modified Inventory folder shortcut menu (Study Pane).

2. The Create New Modified Inventory dialog box will appear. Enter
a name and a description and select OK (Figure 8.35).

E Create Mew Medified Inventory I&
Mame: westfork_modified
Description: | Structures raised on stilts [
Directory: | C:\Documents\FlAwestfork ()
’ Ok ] ’ Cancel ]

L

Figure 8.35 Create New Modified Inventory dialog box.

3. The name of your new Modified Inventory will now appear in the
Study Pane under the Modified Inventory subfolder and the
modified structure inventory will be displayed in the map window.

8.14.2  Edit a Modified Inventory

Editing a Modified Inventory follows the same process as editing the
global Structure Inventory. Create new Structure Occupancy Types, if
desired, in the Structure Occupancy Type editor (see Section 8.10) and
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then assign them to your Modified Inventory in the Structure Editor for
your Modified Inventory.

The functions of the Modified Inventory Structure Editor are covered in
detail in Section 8.2. To access the Modified Inventory Structure
Editor, right click on the filename of the modified inventory you wish to
edit. From the shortcut menu, select Edit —»Form Editor.
=N . Modified Inventory

= Wiiodified Inventory |

L Alternati Display in Map Window

L AlL O ) _
L Time Wi Edit 3 Form Editor

Lo TIME H 5w Table Editl:-rl/\@

L Simulati
L @ New EE Save As...

Rename...
7 Delete from Stu dy
Properties...

Figure 8.36 Modified Inventory shortcut menu (Study Pane).

8.14.3 Delete a Modified Inventory

To delete a Modified Inventory, locate the filename of the inventory you
wish to delete (e.g. westfork modified) and right-click. From the shortcut
menu, select Delete From Study (Figure 8.36). HEC-FIA will ask you to
confirm deletion in a dialog box. The files associated with the inventory
will also be deleted from your hard drive. To delete, select Yes.
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Chapter 9

Alternatives

Once users have entered all the required data for their study, they are
ready to create alternatives. An alternative in HEC-FIA defines what type
of simulation will be computed and links the impact area attributes to the
simulation. In an alternative, a user defines the simulation as either a
gridded compute or a DSS time-series data compute. Multiple alternatives
can be created each with their own unique characteristics.

9.1 Alternative Concepts

To create an alternative, an impact area system has to have been created
for a specific configuration. For example, if you were studying the effects
of a proposed upstream flood-control reservoir, you might create two
alternatives: a with-reservoir alternative and a without-reservoir
alternative. The without-reservoir alternative would consist of DSS
records or grids that were developed from the existing stream gages in the
study area, and an impact area system relating the economic conditions of
the study area. The with-reservoir alternative would consist of DSS
records or grids that were generated from a computer model set-up to
simulate the effects of the new reservoir, and a different impact area
system with the new reservoir identified.

Setting up multiple alternatives allows you to quantify and later compare
the effects or operational changes to a flood-control system. Typically,
FIA alternatives fall in one of two classes: with-project or without-project.
For example, if you were studying the effects of a levee, the without-
project alternative would be the conditions of the system before the levee
is built, and the with-project alternative would be the estimated conditions
of the system after the levee is built.

There are two ways to set up alternatives in HEC-FIA: through gridded
data or time-series HEC-DSS hydrographs.

9.1.2 Inundation Grid Data Concepts

Inundation grid data is used by HEC-FIA in the analysis of flood damage.
FIA uses grid data in the form of depth grids, arrival time grids, and
duration grids. Depth grids are used to analyze water depth at structures
and agricultural areas for damage computations. Arrival time grids are
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9.1.3

used to analyze when water arrives for use in the life loss computation and
agricultural damage computations. Duration grids are used in agricultural
damage computations.

Grid data is defined as rows and columns of cells that are equally spaced.
Each grid cell is actually defined by a point at the cell center. Each cell
has an attribute or set of attributes representing the area of that cell. The
attributes of a cell for use in FIA are depth, ground elevation, and time.
FIA accepts grid data in two formats; .FLT (float) and .smrmp (Segmented
Multi-Resolution Multi-Parameter). Float files can be generated directly
from HEC-RAS Mapper or converted to float format through ESRI
software. smrmp files are FIA specific and can be generated through the
FIA interface.

Hydrograph Time-series Data Concepts

HEC-FIA can also use hydrograph time-series data (stage or discharge) in
the analysis of flood damage. To simplify managing time-series, FIA uses
the concept of a hydrograph time-series set.

The impact of flooding in urban areas is a function of peak stage. That is,
as a flood stage rises and then falls in an urban area, the damage incurred
depends primarily on the maximum depth reached. In fact, the urban
damage incurred during a year is well modeled as a function of annual
maximum stage. This relationship is so because the reconstruction period
for residential, industrial, commercial, and public structures and their
contents is typically about one year.

Estimating crop damage is more complicated. Flood damage to crops
depends upon the season during which the flood occurs, the duration of
flooding, and the dryout period between the floods. To account properly
for these contributing factors, FIA continuously simulates conditions in an
impact area during a flood, noting the season, computing the duration, and
identifying the dry-out period.

To permit this continuous simulation, a time-series of stage for the impact
area must be provided. In the simplest case, which is illustrated by Figure
9.1(a), you can provide a stage time-series for a gage at or adjacent to the
impact area, and FIA will use this for the damage computations. The
hydrograph can be of any duration, and, for analysis in FIA, the ordinates
can be specified at any of the following intervals: 1, 2, 3, 4, 6, 12, and 24
hours.

As an alternative to providing a stage hydrograph, you can provide a flow
hydrograph at or adjacent to the impact area, along with a rating function,
as illustrated by Figure 9.1(b). The rating function relates flow to stage.
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Flow at Stage
impact at
area nearby
gage
Time Time
- Stage [
at
Stape impact
_at area
impact
area - .
Flow at impact area Stage at nearby gape
Stage Stage F Stage J"
at at at
impact impact impact
area area area
Time ’ Time ’ Time
(@ (b) fc)

Figure 9.1 lllustration of Time-series Alternatives

FIA can transform the flow hydrograph time-series to a stage hydrograph
time-series.

Finally, if you do not have access to stage at a gage adjacent to the impact
area of interest, you can use stage data from a nearby gage. Use an
independent hydraulics model to allow FIA to determine how the stage at
the impact area relates to the stage at the gage. As illustrated by Figure
9.1(c), the hydraulics model predicts stage at the impact area as a function
of stage at the gage. FIA uses the transfer table, described in detail in
Section 9.7.4, to transfer the stage data.

9.14 HEC Data Storage System Concepts

The hydrograph time-series data required for impact analysis are stored in
an HEC Data Storage System (HEC-DSS) database. DSS is a database
management system that is designed specifically to store data for
applications in water resources. DSS can store many types of information,
but it is most efficient at storing time-series. The data are arranged into
blocks, for example one year of daily-interval data, is stored in a single
record in the DSS. Each record is given a unique name called a
pathname. The pathname is formulated in a way that makes it easy to
group related data together.

Software from HEC has the ability to read from and write to DSS. This
capability facilitates data exchange among applications. For example, you
could use HEC-ResSim to generate the time-series input for FIA. This
application stores time-series data in DSS. Other applications from HEC
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permit data entry, conversion to and from other databases, plotting,
tabulating, and organizing a multitude of data sources and values.

The pathname of a DSS record can be three hundred and ninety-one (391)
characters or less, and is, by convention, separated into Six parts. The
parts are delimited by slashes in the pathname. The pathname parts are
designated A through F. Additional conventions hint at the contents of the
record that each pathname part represents. So, for the pathname:

/BALD EAGLE/SUSQUEHANNA/FLOW-REG/01NOV1993/1HOUR/0OBS

Table 9.1 defines the various parts of the pathname. The C-Part usually
follows a set convention and describes the type of data. The F-Part is
usually used to distinguish one time-series from another. In the example
(Table 9.1) the time-series is observed data; another possible type might
be computed.

Table 9.1 HEC-DSS Pathname Parts

A | BALD EAGLE name of watershed
B | SUSQUEHANNA | hydrograph location
C | FLOW-REG type of data; regulated flow discharge
D | 0INOV1993 starting date of the block of data in the record
E | IHOUR the data are spaced in time at one-hour intervals
F | OBS observed data

9.2 Create Alternative from Gridded Data

To create a new alternative from gridded data:

1. Starting in the Study Pane, right-click on the Alternatives folder.
From the shortcut, select New (Figure 9.2).

+-- Jy Time W New...

il Simulale——— %

Figure 9.2 Alternatives Folder shortcut menu (Study Pane).

2. The Create New Alternatives dialog box will open (Figure 9.3).
Enter a name (required) and a short description. Using the [.J
browse button, select the directory in which your new alternative
should be created.

3. From the dropdown lists, select the Project Configuration,
Structure Inventory, and Agricultural Grids you would like to
associate with your new alternative.

4. At the bottom of the dialog box, be sure to select Inundated area
grid (Figure 9.3).
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rﬁ Create New Alternatives &J‘
Marme: Alt_01
Description: | Example alternative| L
Directory. CiUsers\Example\Documents\FIAExampleWatershed [
Project Configurations | Reservoirs -
Structure Inventory Global Inventory -
Agricultural Grids rone -

Hydrology for damage computations in form of;

@ Inundated area grid Time-Series HEC-DSS Hydrographs

0K ] | Cancel

L

Figure 9.3 Create New Alternatives dialog box.

5. Once all information has been defined, select OK.
6. Your new alternative will now appear in the Study Pane under the
Alternatives folder.
9.3 Create Alternative from DSS Hydrograph

To create a new alternative from time-series DSS hydrograph data:

1.

e

Starting in the Study Pane, right-click on the Alternatives folder.
From the shortcut, select New (Error! Reference source not
found.).

The Create New Alternatives dialog box will open. Enter a name
(required) and a short description. Using the [.J browse button,
select the directory in which your new alternative should be created.
From the dropdown lists, select the Project Configuration,
Structure Inventory, and Agricultural Grids you would like to
associate with your new alternative.

At the bottom of the dialog box, be sure to select Time-Series
HEC-DSS Hydrographs (Figure 9.4).

Hydrolcgy for damage computations in form of:

Inurdatec areagrid @ Time-Series FEC-D3S Hydrographs

Figure 9.4 Create alternative from time-series hydrographs.

Once all information has been defined, select OK.
Your new alternative will now appear in the Study Pane under the
Alternatives folder.
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9.4 Save Alternative Data
Whenever unsaved changes are made to an alternative, an asterisk will
appear next to the alternative name in the Study Pane (e.g.
Emgergency_Notification*). To save these changes:
1. Starting in the Study Pane, under the Alternatives folder locate the
name of the unsaved* alternative you wish to save. From the
shortcut menu, select Save (Figure 9.5).
— Alternatives |
S = mergency Mofification®
- D It . . .
e UE;\;?;F:’ Display in Map Window
- | Time Window Edit..
+ L Simulations Edit Impact Areas...
Edit HEC-DS5 Map
EH save
% Save As...
Rename...
7 Delete from Study
Properties...
Figure 9.5 Alternatives shortcut menu (Study Pane).
2. The program will automatically save all data associated with the
alternative.
9.5 Save As
The Save As feature allows you to create a copy of an alternative with a
different name. This feature is useful if you want to create two similar
To create a alternatives, but with different time-series mapping. Instead of creating
copy of an two original alternatives from scratch, users can create and populate one
:)I(tlgrnnagtive s alternative, then use the Save As command to create a new alternative.
the Save As This new alternative will be associated with the same configuration as the
command from original alternative.
the Alternative
Shortcut To create an alternative from an alternative for a particular configuration:
Menu.

1. Starting in the Study Pane, under the Alternatives folder right-
click the name of the alternative you wish to make a copy of. From
the shortcut menu, select Save As (see Figure 9.5).

2. The Save Alternative As dialog box will appear. Enter a new name
in the Name box and enter a description in the Description box
(Figure 9.6). Then define the directory in which HEC-FIA should
save the copy of the alternative.

3. Click OK. The Save Alternative As dialog box will close and the
name of the new alternative will appear under the Alternatives
folder of the Study Pane.
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9.6

9.7

For Time-
Series-Based
Alternatives,
definition of an
Impact Area
using the
Impact Area
Editor is
required for
damages
calculation.

[ =
Save Alternatives &s I,-E:h,l

Mame: Emergency_Motification_2

Description: Copy of Emergarcy_Motification

J
Diredory. | Recponse_Planning/Emergency_Response_2lanning N

I Ok ‘ | Cancel

by

Figure 9.6 Save Alternative As dialog box.

Delete an Alternative

To delete an alternative:

1. Starting in the Study Pane, under the Alternatives folder right-
click the name of the alternative you wish delete. From the shortcut
menu, select Delete from Study (option in Figure 9.5).

2. A warning message will open asking you whether you really want
to delete the selected alternative. To delete, click Yes. The
alternative and the files associated with it will be deleted from your
hard drive.

Edit an Alternative by Impact Area

FIA is designed to evaluate flood damage and other impacts and then sort
and categorize these damages and impacts by impact areas. An impact
area is any distinct portion of a watershed that is affected by a rising stage
in a stream, river, lake, or reservoir. Using the Impact Area Editor, users
characterize the effects of the rising stage by describing the property and
population at risk in the area bounded by an Impact Area polygon.
Depending on whether an Alternative is created from DSS Hydrographs
(Section 9.1.3, page 9-5), or from Gridded Data (Section 9.1.2, page 9-4),
the way that users describe structure, crop, and population information
will be very different.

For Alternatives Created from Time-Series Hydrographs, users will
enter all the information required for damages calculation into the Impact
Area Editor. Recall that in the Global Data Editor, you entered general
information required to define each impact area (see Chapter 4). This
information included boundaries, crops, damage categories, and
reservoirs. In the Impact Area Editor, users apply these properties to
each impact area. For example, as shown in Figure 9.7, you previously
defined the various crops in the Global Data Editor. Now under the
Crops tab for an impact area, the table automatically displays the crop
information defined in the Global Data Editor. With that table, you
would then select the pertinent crops for that particular impact area.
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Impact Area Editor

(S

Impact Area Name: |A Piney Point

Impact Area Description:

-

Boundaries I Proiect I Hydrograph

I Life Loss Parameters

Damage Functions | Crops | Adjusted Price Index

Impact Table Recession Table

[] Use Double Cropping Edit

Crops Associated With

Jellybeans

Percent of Total Area

MLCD- Pasture/Hay

===

Spring Wheat

@ Common ) Unique

’ OK ” Cancel ” Apply

Figure 9.7 Impact Area Editor - Crops tab.

With a time-series-based alternative, users can manually enter Depth-
Damage Functions to compute aggregated damages to structures and
population or perform damage calculations on a structure by structure
basis.

For Grid-Based
Alternatives,
damages are
calculated from
information
contained in gridded

In contrast, for an Alternative Created from Gridded Data, since the
Inundated-Area, Agricultural, and Structure Inventory data
themselves contain the information used for damage computation, these
functions of the Impact Area Editor are no longer necessary and thus
grayed out (Figure 9.8).

data and the FIA
structure inventory

Adjusted Price Index | Impact Table | Recession Table

Life Loss Parameters

and hence some
features of the

Boundaries Projects |

Impact Area are
grayed out.
However, Life-Loss
Data and a few
other functions must
be entered through
the Impact Area
Editor.

Figure 9.8 For grid-based alternatives, the unnecessary functions of the
Impact Area Editor are grayed out

However, much of the functionality of the Impact Area Editor is still
pertinent to grid-based simulations. Significantly, Life-Loss Simulation
data is entered exclusively in the Impact Area Editor. This functionality
is new to HEC-FIA version 2.1. The following sections will describe the

functions of each of the nine tabs of the Impact Area Editor.

9.7.1 Impac

t Area Editor

Once an impact area is uploaded (Chapter 5, Section 5.2.1), users can
define the properties for each impact area in a study. This is accomplished
by using the Impact Area Editor (Figure 9.9).
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' 1
ﬁ Impact Area tditor &J

Impact Area Mame: 14 Fingy Paint iv

Impact Area Description:

| Crops | Adjusted Price Index I Impact Table I Recession Table
Hounadanes | F'rojeds| Hydrograpk | Life Loss Parameters | Damage Functicns
County Harrs -
State Texas hl
Flood District -More- -
Congressional District | -More- -
Township More- -
Corpg District Calveston District -
[ OK ] | Cancel Apply

s

Figure 9.9 Impact Area Editor.
To access the Impact Area Editor:

1. Starting in the Study Pane, under the Alternatives subfolder, right-
click the name of the alternative for which you wish to enter impact
area data.

2. From the shortcut menu (Figure 9.5), select Edit Impact Areas.

3. The Impact Area Editor (Figure 9.9) will open.

The remainder of this chapter describes how to enter the data for the
individual tabs — Boundaries, Projects, Hydrograph, Damage
Functions, Crops, Adjusted Price Index, Impact Table, and Recession
Table.

9.7.2 Boundaries Tab

The
Boundaries
tab is where
users identify
the boundaries
that are
associated
with an active
impact area.

The Boundaries tab (Figure 9.10) allows users to specify boundaries for
each impact area for viewing and sorting results. The name of the selected
impact area is shown at the top of the tab in the Impact Area Name list.
To view data for a different impact area, select its name from the Impact
Area Name list.

For each boundary type, select from the list the appropriate item that
defines the boundaries of the active impact area. The boundary
information that is available here was entered in the Global Data Editor
(Chapter 4, Section 4.3).

To select boundary data:
1.  You must be in the Impact Area Editor. See Section 9.7.1 (page 9-

8) on how to access the Impact Area Editor.
2. Click the Boundaries tab.
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9.7.3

rﬁ Impact Ares Editor Ié]1

Impact Area Name: | Piney Point x|
Impact Area Description:

Damaage Functior I Crops | Adjusted Price Index | Impact Tablz | Recession Table

Boundaries | Projects I Hydrograpn | Life Loss Parameters
Communiy e -
County :Harris v:
Stae :Texas v:
Fload D strict Mone- - |
Congressional Cistrict |_pone - |
Township | Mone - |
Corps Cistrict Galveston District -
Subbasn Hone- =
Waershed :Luwer Buffalo Bayou ':
| Ok ] ’ Cancel Apply

Figure 9.10 Impact Area Editor—Boundaries tab.

3. InFigure 9.11 a state

’ ¢ State T -]
boundary is being et '
selected for the active Flood District W
. - Califarnia
impact area by clicking Congressional District |, 0. mexico
the appropriate state Township Oklahoma
from the State list. That Coros District Alabama
boundary will now be orps BIst Mississippi
assigned to the selected Subbasin [‘{“999“”

. dnsas S
impact area. Watershed Lower Buffalo ~

4. Repeat step 4 for all of ' —
the boundary types that Figure 9.11 State List (Impact Area
are needed for the Editor—Boundaries tab).

selected impact area.
5. Click Apply when finished assigning boundaries to impact areas.
To exit the Impact Area Editor, click OK.

Projects Tab

The Projects tab (Figure 9.12) is where information is entered about local
(levees) and remote (reservoirs) projects — man-made structures built to
reduce flood damage. FIA allows users to add reservoirs and levees to
calculate the benefit the project brings to a watershed area (how much
damage is prevented as a result of the levee or reservoir). In this tab, users
toggle whether the program should calculate individual project benefits,
how the calculations are to be performed, and enter the information
necessary to perform the calculations.
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ﬁ Impact Area Editor [&J

Impact Arez Name: |4 Pinzy Point -}

Impact &rez Dezcription:

MNamage Functinns | Crons I Adjustad Price Index | Impzrt Tanle | Serassion Tahle
Boundaries | Projects Hydrogransh I Life Loss Parameters
Researvnirs: | evea Infarmation
Reservcir Mame Assoc With Impac: Area Name: L =
COSEE e T | i Top of Leves (ft) ALto
Barker Rasanvoir | ]
Failure Stage (ft): ALto
Project Benefits:

o
@ Use HEC-Res3im Regulated end Unreg. T me-...

1 Specify Regulzted and Unragulated Time-Series

1 Allocate Reservolr Benzfits by Holdout TIme-Sel...

@ Assign Resenvoir Benefits define for each Run)

’ Ok H Cancel H Apply

[

Figure 9.12 Impact Area Editor—Projects tab.

Conceptually within FIA, two categories of projects exist: local and
remote. Local projects are assumed to modify flood conditions for one
impact area. Examples are levees or raising the foundation elevations for a
group of homes. Local protection projects are assumed to be functional for
the entire impact area and only one impact area. In other words, each
impact area protected by a levee must have a different levee name
associated with it. If a levee is very long, the levee must be given different
names for each impact area it protects.

Remote projects (as defined in FIA) increase or decrease the stage in a
river adjacent to one or more impact areas. Building or removing an
upstream flood-control reservoir is an example.

Reservoirs

Reservoirs are
remote
projects, which
increase or
decrease the
stage in a river
adjacent to one
or more impact
areas.

The Reservoirs table (Figure 9.13) in the Projects tab contains the names
of all the reservoirs in your study. From the table of reservoirs you will
select the reservoirs upstream of the active impact area that influence the
adjacent stage.

To select a reservoir:

1.  You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).
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2. Click Projects
tab.
3. Inthe Reservoir

Resenvoir Mame Assoc. With Impact Area
Addicks Resenvoir o

Table, check the Barker Resenoir ]
boxes next to the
Ieservoirs you Figure 9.13 Selecting a reservoir (Impact Area

would like to Editor—Projects Tab).

associate with
the impact area.

4. Click Apply when finished assigning reservoirs to impact areas. To
exit the Impact Area Editor, click OK.

FIA automatically calculates the without- and with-project results that are
required for allocation of project benefits. These values are required for
reporting the annual project accomplishments to Congress, for media
presentations following flooding events and for project justification and
possible maintenance considerations. This process gives reservoirs initial
credit and levees receive any remaining benefits. A full description of the
allocation of benefits is provided in Appendix C.

Project Benefits

Project benefit
accomplishment
associated with
Corps of
Engineers
projects is
determined for the
period-of-analysis
by subtracting the
damage (area
flooded or
structures
flooded)
associated with
the with-project
condition from the
without-project
condition.
Benefits are
computed for each
impact area, and
then summed for
the system.

Allocation of project Frojed Beneiis:
benefits at an impact area

. . V| Compute Project Benefits
is optional. When y J

creating a time-series @ Use HEC-ResSim Regulated and Unreg. Ti...
based altematlye’ Specify Regulated and Unregulated Time-5 .
Compute Project

Benefits is set for Allocate Reservoir Benefits by Haldout Time. .
calculation by default @ Assign Reservoir Benefits (define for each ..
(Figure 9.14). If you

chose not to compute Figure 9.14 Compute Project Benefits
project benefits, click option (Impact Area Editor - Projects
Compute Project tab).

Benefits and the options

will gray out and Compute Project Benefits will not be marked for
the active impact area.

When you request that project benefits be calculated, there are two
options available: Use HEC-ResSim Regulated and Unreg. Time-
Series or Specify Regulated and Unregulated Time-Series. All of
these options have sub-options that are available.

Use HEC-ResSim Regulated and Unreg. Time-Series is the
default option. A simulation (run) using ResSim will need to be
made. Results (simulation.dss) from the ResSim simulation will
need to be linked to the FIA time-series at the hydrograph locations.
With the sub-option Allocate Reservoir Benefits by Holdout
Time-Series clicked (Figure 9.14), FIA then will automatically
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calculate the without project (unregulated) and with project
(regulated) results. Then based on reservoir holdouts, it will
calculate the distribution of benefits between the appropriate
reservoirs. If there is a levee, FIA will calculate damage for the
following conditions:

With Levee (regulated)
Without Levee (regulated)
Without Levee (unregulated)

Specify Regulated and Unregulated Time-Series (Figure 9.15) is
the second option. When this option is selected, users must provide
the unregulated and regulated hydrographs for calculation of project
benefits. The only sub-option available is the Assign Reservoir
Benefits (define for each Run). Users will need to manually
allocate project benefits to each reservoir, for each impact area, as a
percentage. See Section 9.8.2 for manual reservoir benefit
allocation.

Project Benefits:

| Compute Project Benefits

Lse HEC-ResSim Regulated and Unreg. Time-Series

@ Specify Regulated and Unregulated Time-Saries

Allocate Resemvoir Benefits by Holdout Time-Series

@ Assign Reservoir Benefits (define for each Run)

Figure 9.15 Compute Project Benefits using the Specify Regulated
and Unregulated Time-Series option (Impact Area Editor - Projects
Tab).

See Appendix C for more details on reservoir benefit allocation.

Levee Information

Only one levee project may exist for an impact area. When levee
information is entered for an impact area, FIA assumes that all
damageable property is protected by the levee, so no damage is computed
for that impact area unless the water stage adjacent to that impact area
exceeds the levee failure stage. If you do not enter a value for failure
stage, FIA will assume that no flood damage in the impact area will occur,
until the levee is overtopped (stage exceeds top of levee). See Chapter 5,
Section 5.4 for creating and editing levees.

Definition of data entry items follows:
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Levees are
local projects
that modify
flood
conditions for
one impact
area.

9.7.4

e Name — name of a given levee.

e Top of Levee — stage at the top of the levee, floodwall or tidal
barrier.

e Failure Stage — stage below top of levee which causes failure of
the levee.

To define a levee:

1.  You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

2. Select the Projects tab.

3. Under Levee
Information,
select a levee Mame: BarkerLevee  ~
name from the Top of Levee (it): 573.50 & ﬁxutct
Name dropdown
list. In Figure Failure Stage (ft): 573.50| [¥] Auto
9.16, Barker Levee
has been selected

Levee Information:

Figure 9.16 Edit levee information (Impact Area

lfr?[m the Name  egitor—Pprojects tab).
ist.

4. To automatically calculate the values for Top of Levee, check the
Auto box. When the Auto box is checked for Failure Stage, FIA
assumes that the failure stage is equal to levee height.

5. If users have more accurate values for Top of Levee and Failure
Stage, clear the Auto box and enter the height values in feet for
Top of Levee and Failure Stage manually.

6. Click Apply when finished defining levee information for impact
areas. To exit the Impact Area Editor, click OK.

Hydrograph Tab

Within the Hydrograph tab (Figure 9.17), users define the name of the
hydrograph location (computation point) and type of hydrograph that will
be used at an impact area. There are three types to choose from - stage,
discharge (flow), or peak-stage hydrograph. A hydrograph defines the
stage at the impact area that will give the best representation of the
average river or reservoir water levels at the index station.

This function is only pertinent to Time-Series-Based
Alternatives (concepts in Section 9.7, page 9-7).
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In the
Hydrograph
tab, users
identify the
hydrograph
location
(computation
point) and type
of hydrograph
that will be used
at an impact
area.

[ |
E Impact Area Fditor [&]
Damags Fundions | Craps | Adiusted Price Index | Impact Table Recession Table
Boundaries |  Projects | Hydrogrash Life Loss Parameters

Hydrograoh at Location: 'Piney_F'g nt v

Mcod Stage Value (ft) uyh, 20

(7} Stage Hydrograph @ Lhscharge Hydrograph (0 Peak-Stage Hydrogragh

With Levee Raling Culve | stage ity | Discharge ... 70

VWihout Levee 26.20 0.00] » B3 /-'/
33.30 500.00 60
36.40 1000.00 55
40.40 2000.00 £ =0
47.00 5000.00(E % 45
40.90 7000.00 # A0
53.80 10000.00 35
56.70 12500.00 301
58.50 15000.00 25 T T T 1
G2.20 17500.00 0 10,000 20,000
64.00 20000.00 Diszharge (ofs)
65.40 22500.00
G6.30 25000.00
G6.38 25000.00| = [ Plot...

[ QK l I Cancel Apply

Figure 9.17 Impact Area Editor—Hydrograph tab.

FIA accepts time-series hydrographs, which measure either stage or
discharge (flow). However, FIA uses stage values only to compute flood
impacts. Thus, if you specify a discharge (flow) hydrograph, you must
provide a rating curve so that FIA can convert the discharge to stage. The
stage values in the rating curve must be referenced to the same datum as
the elevation-damage functions.

FIA allows users to enter a rating curve for with- and without-levee
project scenarios. The flow versus stage relationship could be significantly
different for these two scenarios and thus the damage reported could be
significantly altered with more appropriate rating curves. If a discharge
hydrograph is chosen, users can enter a with-levee rating curve, a without-
levee rating curve, or both.

If the selected impact area does not have a levee, a without-levee rating
curve, at the least, must be entered; if the impact area does have a levee a
with-levee rating curve, at the least, must be entered. If both rating curves
are entered, then the with-levee rating function is used to compute damage
and benefits for the with-levee project and the without-levee rating
function is used to compute damage and benefits for the without-levee
project. When only entering one rating curve, that rating curve will be
used to compute both scenarios.

Definition of data entry items follows:
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A hydrograph
defines the
stage at the
impact area
that will give
the best
representation
of the average
river or
reservoir
water levels at
the index

Discharge — the volume of water passing a specific point for a
given time interval

Discharge Hydrograph — a graphical relationship of discharge
(flow) as a function of time for a certain location, for FIA purposes
a time-series.

Flood Stage Value — highest elevation that has no damage
associated with it for the impact area.

Hydrograph at Location — the name of the hydrograph location
(computation point) for the impact area (see Chapter 5, Section 5.5).
Peak-Stage Hydrograph — a user-defined hydrograph that requires
three points — the peak-stage value plus the peak day and time,
beginning event date and time; and, end of event date and time.

The beginning event date/time is when the event exceeded the flood
stage value of the impact area. The end of event date/time is when
the event recedes past the flood stage value of the impact area.
Stage — the vertical distance in feet (meters) above or below a local
or national datum (N.G.V.D. for elevations).

Stage at Index Location — index location of the active impact arca
(stream transfer table).

Stage at Reference Location — location of the actual stage
hydrograph (stream transfer table).

Stage Hydrograph — a graphical relationship of stage as a function
of time for a certain location, for FIA purposes a time-series.
Stream Transfer Table — for a given impact area the water surface
elevations at the hydrograph location may not be the same as the
water surface elevations at the index location. To account for this
difference a stream transfer relationship is required. Once the
relationship is established, FIA will transfer the hydrograph data
from the hydrograph location to the index location by accounting
for the slope difference in a series of water surface profiles.
Intermediate hydrograph values are linearly interpolated.

With Levee Rating Curve — a graphical relationship that yields the
stage for a given discharge at a specific location on a stream or river
that includes the effects of a levee if present.

Without Levee Rating Curve — a graphical relationship that yields
the stage for a given discharge at a specific location on a stream or
river that does not include the effects of a levee.

To define a hydrograph:

1.  You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

2. Click the Hydrograph tab.

3. From the Hydrograph at Location dropdown list, select the name
of the hydrograph you wish to associate with your impact area
(Figure 9.18).

4. In the Flood Stage Value box, type a number that reflects the flood

stage value. For the example in Figure 9.18, 556.20 ft is entered.
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A stage
hydrograph is
the graphical
relationship of
stage as a
function of
time for a
certain
location, for
FIA purposes a
time-series.

Atagiven
impact area
the water
surface
elevations at
the
hydrograph
location may
not be the
same as the
water surface
elevations at
the index
location. To
account for
this difference
a stream
transfer
relationship is
required.

A discharge
hydrograph is
a graphical
relationship of
discharge
(flow) as a
function of
time for a
certain
location, for
FIA purposes a
time-series.

Next you must choose

the type of hydrograph;
there are three options — | Flood Stage Value (ft) c56. 20
Stage Hydrograph,

Discharge Hydrograph Figure 9.18 Hydrograph definition (Impact

(default), or Peak-Stage A rea Editor—Hydrograph Tab).
Hydrograph.

Hydrograph at Location: | Piney_Point -

To define a stage hydrograph:

a. Click Stage Hydrograph, the Hydrograph tab changes.
FIA assumes that a stage hydrograph is stored as time-
series data; therefore the user will not enter the stage
hydrograph directly.

b. If you do not have a stage hydrograph for the impact area,
but you know the relationship between the stage at the
impact area index station and the stage at a location at
which you have a hydrograph, you can choose the Use
Transfer Table option.

c. Click Use Transfer Table. The Stream Transfer table
(Figure 9.19) is now available for data entry.

@ Stage Hydrograph

' Discharge Hydrograph _ Peak-Stage Hy

Use Transfer Table Stage At Stage At
Reference Location Index Location
(ft) (ft)

550 540| »
563 555
566 560
573 564
576 560] _
580 572( 7

Figure 9.19 Stream Transfer Table for Stage Hydrographs (Impact
Area Editor—Hydrograph tab).

d. As values are entered, the thumbnail plot to the right of
the table will continually update. To view a full-size plot,
click Plot (option in Figure 9.17, page 9-15).

Define a discharge hydrograph:
a. Click Discharge Hydrograph (default), the

Hydrograph tab changes. FIA assumes that a discharge
(flow) hydrograph is stored as time-series data; therefore
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A peak-stage
hydrograph is a
user defined
hydrograph that
requires three
points — the peak-
stage value plus the
peak day and time,
beginning event
date and time; and,
end of event date
and time.

9.7.5

9.7.6

the user will not enter the discharge (flow) hydrograph
directly.

b. For a discharge (flow) hydrograph, you must enter a
Rating Curve (Figure 9.17, page 9-15). FIA uses the
rating curve to convert the discharge (flow) values to
stage values for computation.

c. Enter numbers (stage and discharge) that will create the
rating curve using the provided tab. The table will
automatically resize to fit pasted items.

Define a peak-stage hydrograph:

a. Click Peak-Stage Hydrograph, the Hydrograph tab
changes. Under this tab you will find the message, "A
Peak Stage Hydrograph is Defined for each Run".
Since peak-stage hydrographs are simulation dependent,
data entry occurs at simulation time.

6. As values are entered, the thumbnail plot to the right of the table
will continually update. To view a full-size plot, click Plot (see 17,
page 9-15).

7.  Click Apply when finished editing hydrograph data for impact
areas. To exit the Impact Area Editor, click OK.

Population Adjustment Tab

The Population Adjustment tab (Figure 9.20) allows the user to index
population by impact area. The input is in decimals, in that if the user puts
1.1 as seen in Figure 9.20, it would increase the population by ten percent
within the impact area at compute time. Conversely, if the user input .9
the population would be decreased by ten percent within the impact area at
compute time.

R it — et e el e

Protected Area -

Impact Area Name:

Impact Area Description:

[ imoact7ane [ R \ Table |
Population Adjustment

‘ Life Loss Parameters | |
‘ Boundaries I Projects I

Adjusted Price Inde;

Population Adjustment: 1.1|

[ OK H Cancel H Apply

Figure 9.1 Impact Area Editor - Population Adjustment Tab.

Life Loss Parameters Tab

With the Life Loss Parameters tab (Figure 9.21), HEC-FIA allows users
to calculate life loss impacts of flood events using curves that represent
Warning Diffusion and Mobilization over time while taking into account
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B 1rmpact Ares Editor =50
Impact Area Name: Clark Pw
Impact Area Description

| I I Adjusted Price Index I Impact Table | Ri 1 Table
Boundaries I Projects Life Loss Parameters

[ Apply to all impact areas.

Warning System: .Sirens - Mabilization: .Defau\t =

Time
(minutes) | % Mobiliz..
0 0] ~

k 30 Min Limit 0.75

Release Rate 0.3

15 50
3 &0 7
120 es

0.
al 0.
0.

a2

©
®
»
Time =7 240 98 @
(minut... | % War... | % War.. 3 * i
©ay) | (ight) | | 5 ] g
0 0.00]  0.00(~| % 4] #
1 1.96 1.83 OTTTTTTTTT

4.13 3.86 0 40 @121 n
3, 6.57 6.15 bl o

4 5.27 8.69 7| [—— —— = |

Effectiveness by Activity Type

Hom... Inde.. Quid.. InTr. Work. Walc. Liste..
69.1| s0.0] 90.0| 90.0] eo.0] 7o.0| 7o0.0

Additional Parameters

Figure 9.21 Impact Area Editor—L.ife Loss Parameters tab.

user-defined zones within structures. Users can enter different life loss
parameters for each impact area or have the information they fill out
Apply to all Impact areas by checking the box at the top left of the tab.
The following sections will explain how to define Warning Diffusion and
Mobilization curves as well as how to modify safe zone parameters
within structures.

Warning Diffusion Concepts

HEC-FIA calculates percentage of population warned over time by
incorporating Rogers and Sorensen’s 1991 theorem on diffusion of
emergency warnings.

The theorem calculates the rate of change over time of percent of
population warned as:

dn
o kla, -a, f(N —n)]+(1-k)a,n(N -n)|
where:
k = the portion of the population alerted by the warning
system who understand its message.
a; = the alerting parameter that defines the efficiency of the

broadcast process in reducing uncertainty in a given
warning system, i.e. the proportion of unwarned
individuals warned during each time step (t; to ti;) by
the broadcast process (Rogers 7).
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aif = multiplier for warning system effectiveness adjusted for
the location and activities of individuals throughout the
day.

N = the limit of percentage of population warned within 30
minutes of initial warning time.

n = the value of N in the preceding time step.

(1-k) = the portion of the population that cannot be fully alerted

or do not fully understand the warning (where 1=the
entire population).

a; = multiplier for the effectiveness of the warning system in
reducing uncertainty through secondary avenues, i.e.
the proportion of unwarned individuals warned during
each time step (t; to tis;) by secondary means, such as
word of mouth (Rogers 7).

FIA allows users to modify a few of these parameters to effectively
calculate the diffusion of a warning message over time in a given study.

Define a Warning Diffusion Curve

FIA allows users to utilize one of six preset warning diffusion functions
for different warning systems or to define their own warning diffusion
curve. One warning diffusion curve can be used for each Impact Area.

The preset warning system types are as follows:

Sirens

Tone-Alert Radios

Auto-Dial Telephones.

EBS—Emergency Broadcast System

EBS and tone alert radios—population warned by both the
Emergency Broadcast System and tone-alert radios

EBS, sirens and auto dial telephones—population warned by
combination of EBS, sirens, and auto-dial telephones

To select a preset function for a warning system type:

1.

2.

3.

You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

From the Impact Area Name dropdown list, select the impact area
you wish to edit.

Select the Life Loss Parameters tab.

Locate the dropdown list labeled Warning System. From the list,
select the warning system used in the impact area you are
modifying. In the example (Figure 9.22), the Tone-Alert Radios
option is selected.
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Warning System: ;Sirens v;
Sirens
k Nl T one-Alert Radios k‘
Auto-Dial Telephons
at 0.2 |EBS
_ EBS and tone alert radios
az. f.3 EBS, sirens and auto-dial telephones
Time Llser Defined _
(minutes) % Warned T 80
= -
i} 0.0 = i
404
1 3.0 = "
2 6.4 = -0
3 10.2 0 &0 180
4 14.4) hlinutes
[ 12 @

Figure 9.22 Select a Warning System type preset (Impact Area
Editor - Life Loss Parameters tab).

Once a warning system preset is selected, the function will appear
in the table and plotted to the right. 170
Notice that the variable fields will be e e e
filled out with the correct values.

As values are entered, the thumbnail | i

plot to the right of the table will = Thurrbnail Plot
continually update. To view a full- S Show Popup
size plot, right-click on the thumbnail 0

plot and select Show Popup from the e e L R A

o 42 80 120 160

dropdown list and the full-size plot _
Minutes

will appear in a separate window
(Figure 9.23). Alternatively, simply Figure 9.23 View a full size
double-clicking on the thumbnail plot (Impact Area Editor -
plot will open the full-size plot. Life Loss Parameters tab).
Click Apply when finished defining

the warning curve. To exit the Impact Area Editor, click OK.

Users may also create their own warning curve. Five (5) parameters of the
warning diffusion equation are user-editable.

To define a custom warning diffusion curve in HEC-FIA:

1.

2.

You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

From the Impact Area Name dropdown list, select the impact area
you wish to edit.

Select the Life Loss Parameters tab.

9-21



Chapter 9 — Alternatives HEC-FIA User’s Manual

4. From the Warning System dropdown list, select the option User
Defined (Figure 9.24).

Warning System: | Sirens hd
Sirens

Tone-Alert Radios

Auto-Dial Telephons

EBS

EBS and tone alert radios

— 0.3 EBS, sirens and auto-dial telephon

s User Defined k
(minutest % Warned 100

Figure 9.24 Define a custom warning diffusion curve (Impact Area
Editor - Life Loss Parameters tab).

K. 2.

| %]

aft: a.

]

5. Using the value entry fields k, al, a2, 30 Min Limit, and Release
Rate, define the various elements of the Rogers and Sorensen
theorem on warning diffusion (Figure 9.25). For a definition of the
theorem and its elements, see Warning Diffusion Concepts, page 9-
19. The following explains the functions of the various fields.

Warning System: | User Defined -
K 0.4 30 Min Limit: 0.9
al: 0.3 Release Rate: 0.1
az: 0.3

Figure 9.25 Warning function value entry fields (Impact Area
Editor—L.ife Loss Parameters tab).

a. In field k, enter the maximum portion of the population that can
be alerted by and fully understand the warning. The value 1
represents 100 percent of an impact area population. Therefore,
the value must be greater than zero and less than or equal to 1.
In the example in Figure 9.25, a k value of 0.4 has been entered
to reflect that 40% of the population is in a position to be
alerted by the warning and fully comprehend its message at the
time of your flood event (e.g. if you were defining a warning
system such as the Emergency Broadcast system, 40% of the
population is watching television).

b. In field al, users define the value of the Rogers and Sorensen
equation a;. This value represents the proportion of unwarned
individuals warned by the warning system in each time step (t;
to ti+1). For this field, an a; value of 0.2 is considered low, and a
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value of 0.3 is considered high. For example, a siren system
would be considered low in alerting efficiency (a;=0.2)
because, as a siren cannot convey a direct message, individuals
will have to rely on a secondary source to find out why the
sirens are sounding and what action is required to avoid
danger. But an Auto-Dial Telephone system is considered very
high in alerting efficiency (a;=0.35) because the phone
message tells individuals what is wrong and what actions are
required. In Figure 9.25, a value of 0.3 has been entered to
reflect that the user-defined warning system is very efficient in
alerting the population to danger.

In field a2, users define the value of the Rogers and Sorensen
equation variable a; This value represents the proportion of
unwarned individuals warned by secondary means in each time
step (t; to tis), 1.e. the efficiency of those secondary sources in
disseminating the warning message to others. An a, value of
0.3 is considered high, and a value of 0.2 is considered low. For
example, the secondary avenues of warning in a siren system
would be considered high in efficiency (a;=0.3) because
individuals alerted by the sirens will immediately seek to find
out the extent of danger. But an Auto-Dial Telephone system is
considered very high in alerting efficiency (a;=0.35) because
the phone message itself tells individuals what is wrong and
what action is required.

The 30 Minute Limit defines N, which is the limit of the
percentage of population that will be alerted by the warning
system and understand its message within 30 minutes of initial
warning. For example, in Figure 9.26, a 30 Minute Limit of
0.75 is selected. At 30 minutes, 75% of the population will
have been warned. 1 represents 100% of the population;
therefore, the 30 Minute Limit should greater than 0 and lesser
than or equal to 1.

The Release Rate adjusts the overall efficiency of the warning
system. With a low release rate (~0.2), the warning diffusion
curve will approach the limit of 100 percent very gradually
after 30 minutes. With a high release rate (~0.3), the curve will
reach the limit of 100 percent over an increasingly short period
of time.

As values are entered, the thumbnail plot to the right of the table
will continually update. To view a full-size plot, right-click on the
thumbnail plot and select Show Popup from the dropdown list and
the full-size plot will appear in a separate window (Figure 9.23).
Alternatively, simply double-clicking on the thumbnail plot will
evoke the full-size plot.
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Figure 9.26 A warning diffusion curve with a 30 Minute Limit (N value) of
0.75 will show 75% of the population warned at time=30 minutes
(Impact Area Editor—L.ife Loss Parameters tab).

7. Click Apply when finished defining warning diffusion data for each
impact area. To exit the Impact Area Editor, click OK.

Define a Mobilization Curve

The mobilization curve (Figure 9.27) defines the percentage of population
mobilized over time. Users may choose from one of three presets
(Default, Below Average, Above Average) or define a User Defined
curve by editing the values in the table.

To define a mobilization curve:

1.  You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

2. From the Impact Area Name dropdown list, select the impact area

you wish to edit.

Select the Life Loss Parameters tab.

4. Locate the dropdown list labeled Mobilization. From the list, select
the appropriate mobilization curve preset.

5. Once a mobilization curve preset is selected, the function will
appear in the table and will be graphed in the thumbnail plot.

(98]
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Mobilization: |Default -

Time 100
(minutes) | % Mobiliz.. 80
0 0| a0
15 50 f0
&0 75 E iy
120 85 = 50
240 98 = 404
#= 30
20
107

I:I I I I I

0 &0 100 150 200

il fdinutes

Figure 9.27 Mobilization curve (Impact Area Editor - Life Loss Parameters

tab).
6.

Alternatively, users may manually define a mobilization function.
Under the column labeled Time (minutes) enter intervals of time.
The first number should be 0 and the last number should be the
maximum length of the evacuation time window. In the %
Mobilized column, enter the number that represents the percentage
of population mobilized at each time you defined in the left column.
The first value should be 0 and the last value should represent the
maximum portion of the population that will be mobilized in a flood
event.

The thumbnail plot to the right of the table will graph the function
defined in the table. To view a full-size plot, right-click on the
thumbnail plot and select Show Popup from the dropdown list and
the full-size plot will appear in a separate window (Figure 9.23,
page 9-21). Alternatively, simply double-clicking on the thumbnail
plot will evoke the full-size plot.

Click Apply when finished assigning to impact areas. To exit the
Impact Area Editor, click OK.

Define Safe Zone Fatality Rates

By default, FIA assumes that after a Non-Evacuation Depth (typically of
2 feet), most individuals will choose to stay in their structures and face a
flood event rather than evacuating. FIA generalizes the location and
activities of individuals at different times in a day based on statistical
observations. To simulate life loss for those caught in their structures after
the flood waters arrive; FIA divides structures into safe zones for which
users enter different fatality statistics to determine the likelihood that an
individual can safely evacuate their structure when flood waters arrive.

9-25



Chapter 9 — Alternatives HEC-FIA User’s Manual

Safe zone boundaries are set with default values and modified, if
necessary, during the Structure Inventory definition process (see Chapter
8, Section 8.11.3). Each safe zone also has default fatality statistics. In the
Impact Area Editor, users can view and modify safe zone fatality
statistics as well as activity/location distributions for each Impact Area.

To edit fatality statistics for safe zones:

1. You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

2. From the Impact Area Name dropdown list, select the impact area

you wish to edit.

Select the Life Loss Parameters tab.

4. Click the Additional Parameters button at the bottom-right corner
of the Impact Area Editor (Figure 9.28).

(98]

1|,_| W Inuas
[ Additional Parameters ﬁLs

Ok ] ’ Cancel Apply

Figure 9.28 Additional Parameters button (Impact Area Editor—
Life Loss Parameters tab).

9]

The Additional Parameters dialog box will open (Figure 9.29).

6. Inthe Safe Zone field, users can modify the fatality rate for the safe
zone. The values 0 — 1 represent 0 — 100 % fatality rates for those
caught in each zone. The default Safe Zone fatality rate is 0. This
means that those caught in the Safe Zone when flood waters arrive
have no chance of fatality. Modify the fatality rate by entering a
new value between 0 and 1.

7. In the Compromised Zone field, the fatality rate is 0.12. This
means that those caught in the Safe Zone during a flood event have
a 12% chance of fatality. Modify the fatality rate by entering a new
value.

8. In the Chance Zone field, the default Compromised Zone fatality

rate is 0.91. This means that those caught in the Safe Zone during a

flood event have a 91% chance of fatality. Modify the fatality rate

by entering a new value.
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10.

11.

12.

f B
|| Additicnal Parameters &J

Fatality Rates

Safe Zone: q

Compromised Zone: 0.12

Chance Zone: 0.91

Mon-Evacuation Depth (ft) 2.0
Actvity Tvpe Distributions
Time Home Asleep Indoors Outdoors In Transit  Weorking!Shopping Watching TV Listening To Radio
T2 AM 91.700 0.000 2.100 0.000 4.200 2.100 0.000
24N 96.600 1.400 0.000 0.000 1.400 0.700 0.000
4 AN 93.100 0.000 2.100 0.000 4.900 0.000 0.000
A AM sn.nnn|  n.70n 7.49n00 4.0 37.49n0n 2.000 2.000
g AM 12.000 3.800 25.300 7.000 43.000 3.800 5.100
10 AM 3.200| 7.600| 91.200 7.6031 40.000 5.700 3.000
12PM 3.800 7.600 29.700 g.200 38. 600 7.600 4.400
ZFM 5.700| 36.100 g.200 g.900 28.500 g.900 3.800
4 PM 3.800 5.700 17.700 10.800 46,800 12.000 3.200
G PM 2.600 3.800 9.600 g.300 51.300 21.800 2.600
gPM g.600 1.300 7.900 4.600 43.000 33.100 1.300
10PM 53.000 0.000 3.400 2.000 22.100 18.800 0.700

| oK l [ Cancel

Figure 9.29 Additional Parameters dialog box.

In the field labeled Non-Evacuation Depth, enter the inundation
depth in feet after which it is assumed that individuals cannot
evacuate the structure (Typically, it is assumed that after 2 feet
individuals will not risk evacuation.)

The Activity Type Distributions table shows the statistical
distribution of people for 2 hour intervals in a day. The values
represent percentages of people occupied in the different activities
at that hour of the day (e.g. 91.7% of people are assumed to be at
home asleep at 12 AM). Users can modify the distribution by
entering a new value between 0 and 100.

Once all desired changes have been made, click OK. The
Additional Parameters dialog box will close and you will be back
in the Life Loss Parameters tab of the Impact Area Editor.
Click Apply when finished assigning safe zone fatality rates to
impact areas. To exit the Impact Area Editor, click OK.

9.7.7 Damage Functions Tab

In the Damage Functions tab (Figure 9.30), users enter elevation
relationships for area inundated, urban damage, number of structures
inundated, and population displaced for a generalized structure inventory
(not added using gridded data). For number of structures inundated and
urban damage, users can enter elevation functions either by damage
categories or by aggregated total damage.

This function is only pertinent to Time-Series-Based Alternatives

(concepts in Section 9.7, page 9-7).
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Boundaries I Projects I Hydrograph
Adjusted Price Index I Impact Table | Recession Table
The Damage Life Loss Parameters Damage Functions Crops
Functions tab is
where users Elevation Total Damage 1;3 |
ientlty the m ($1000) o o
relationships for 48.00 0.00 - g fﬂ:
area inundated, 50.00 9.74 B Bl -
number of 52.00 46.34 Z -
structures 54.00 89.71 40 e
inundated, 56.00 300.80 ||= o 100,000 200,000
pppulation gggg ;Eg?;f Urban Damag e ($1000)
dlsbpla%ed’ and 62.00 17389.91
?Orr 22 I;?;(?te G4.00 44761.23 Flot ...
area. 66.00 93340.80
G5.00 154350.94 Area
80.00 175000.00
90.00 200000.00 @ Urban Damage
100.00 22500000 - _
() Structures
") EnterDataby... @ Enter Dat... 2 Population
Figure 9.30 Impact Area Editor—Damage Functions tab.
Definition of data entry items follows:
o Area — elevation-area function, relates water-surface elevation in an
An elevation- impact area to the area of land, in acres (hectares), that is inundated.
area function FIA uses this relationship when computing the area of a specific
Sc?sggr;lrb;psh?if crop th_at is flooded. . o '
the impact e Elevation — a range from the lowest to highest point in an impact
area, relating area. These values are also used to define the flood zones for the
elevation to the damage computations for different duration's of flooding. In FIA,
area that could when the set of elevations is defined, the set will be used for all of
IEel Anljjs':iatfg' the damage relationships for an impact area.
function for e Population — elevation-population function, relates the water-
two surface elevation in an impact area to the population displaced in
calculations: that impact area.
calculating the e Structures - elevation-structure function, relates the water-surface
Z;((ejafcl)r;undated elevqtion in an impact area to the number of structures inundated in
computing that impact area.
agricultural e Urban Damage — elevation-damage function, relates the water-
damages. surface elevation in an impact area to the structure, content, and

infrastructure damage incurred in that impact area.

Define Elevation-Area Function

To define an elevation-area function:
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1. You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

2. Click the Damage Functions tab.

3. Click Area. The table will have two columns with the headings
Elevation and Area (Figure 9.31).

Boundaries I Projects | Hydrograph
Adjusted Price Index | ImpactTable |  Recession Table
Life Loss Parameters Damage Functions Crops
Elevation Area o
(ft) (acre)
AY5.00 000 « QEQD‘
541.00 971.00 .
582.00 999.00 T
583.00 1017.00 o 5801
584.00]  1035.00 575
585.00 1052.00 0 I 4|:I||:| I EI:IIEI '1200
286.00 1076.00|| = '
587.00 1076.00 ArEa (Gore)
588.00 107600
589.00  1076.00 Blot

580.00 1076.00
5581.00 1076.00
582.00 1076.00
583.00 1076.00
584.00 1076.00

) Urban Damage

585.00 1076.00 (71 Structures
586.00 1076.00 § .
En7 An inze nnl () Population
EnterDat.. @ Enter... Area Elevation Functions...

Figure 9.31 Elevation-area function (Impact Area Editor—Damage
Functions tab).

4. Enter values that will create the elevation-area function or paste
them from an external spreadsheet (Figure 9.31). The tab will
expand to fit pasted objects. The numbers typed in the Elevation
column must be referenced to the same datum as your stage
hydrograph and/or rating curve for the active impact area. In the
Area column, the first number should be zero, and the last number
should correspond to the area of the entire impact area.

5. Asvalues are entered, the thumbnail plot to the right of the table
will continually update. To view a full-size plot, click Plot.

6. Click Apply when finished defining elevation-area functions for
impact areas. To exit the Impact Area Editor, click OK.
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Generate Elevation-Area Function from Shapefile

An elevation-
damage
function
describes the
relationship of
urban
economic
damage
(inundation
damage,
emergency
costs, etc.) to
elevation in an
impact area.
Damage
represented by
these functions
can be an
aggregated
(total) or by
damage
category.

In HEC-FIA 2.1, users also have the option of generating an Elevation-
Area function from a shapefile with crop information. This option will
automatically calculate Elevation-Area values based on a crop shapefile
and a terrain grid.

To generate elevation-area functions from shapefile:

1.

2.
3.

10.

11.

You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

Click the Damage Functions tab.

To edit the elevation-area damage function, select Area from the
damage function options (Figure 9.32).

Beneath the damage function options, select the Area Elevation
Functions... button (Figure 9.32).

The Generate Area
Elevation Functions from
Crop Shapefile dialog box
will appear.

From the dropdown list
labeled Crop Shapefile,
select the shapefile you
wish to associate with crop
data (required).

From the Terrain Grid
dropdown list, select the
SMRMP file to use as a
terrain model (required).
From the Impact Area
dropdown list, select the
Impact Area for which an elevation-area function is to be generated
(required).

Using the Elevation Resolution box, users may set the grid cell
resolution for each crop polygon. If left at 0, HEC-FIA will evaluate
each crop polygon based on the terrain grid cell resolution to
calculate an elevation-area function. The value in the Elevation
resolution box sets a grid cell resolution within each crop polygon.
For example, if the user enters an elevation resolution of 5, HEC-
FIA would divide each crop shapefile into 5 by 5 grids for
evaluation. Each individual 5 by 5 grid cell then samples the
elevation grid and assigns that elevation to the area represented by
the 5 by 5 grid cell. This is designed so that users can control the
level of detail in their study.

Under the Data Assignments section, select the crop for which you
want to calculate damages by area (required).

To apply this elevation-area to all impact areas within your study,
select the option Apply to all Impact Areas. If left unchecked, the

@ Area
Urkan Damage
Structures

Population

| Area Elevation Functions... \i

Figure 9.32 Generate elevation-area
functions from shapefile (Impact
Area Editor—Damage Functions
tab).
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12.

elevation-area function from shapefile will apply only to the impact
area you selected in step 8.

Once all data has been entered, click OK. The elevation-area
function generated from shapefile will now appear in the damage
function tab of the Impact Area Editor.

Define Elevation-Damage Function

To define an elevation-damage function:

1.

2.
3.

You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

Click the Damage Functions tab.

You can have an elevation-damage function for each damage
category (Enter Data by Damage Category) or you can enter one
aggregated elevation-damage function (Enter Data by Total
Damage) for the active impact area.

Select Urban Damage. For the example in Figure 9.33, an
aggregated elevation-damage function is entered. Click Enter Data
by Total Damage (the radio button on the bottom-right). The table
will have two columns with the headings Elevation and Total
Damage.

Joundaries I Mrojects I | Ilydrograph
Adjisted Price Index I Impact Table | Eecession Table
LI'e Loss Parameters | Damage Functions crops
Clevation Tctal Damage 1;‘3_
m (51000) o 10 4
48 0L UOU| - £ &0
2 704
50.0C 974 *g Hn_/—//
22 .00 46 34 o s0-
54.0C g8a71 a0 | | | |
96.0C 30080)= o 100,000 200,000
58.0C 1608 23
50.0C 5697 51 rban Damage (510000
G2.0C 173288 91
Gd4.0C 4476123 Plul ..
66.0C £3340 80
Ga.0C 1043500 94 @ Area
80.0C 17500000 -
20.0C 20000000 @ Urban Damage
*00.0C 2:500000| = _
() Btructures
OEnerDaab. @EWeD] | O Popuatin

Figure 9.33 Elevation-damage function (Impact Area Editor -
Damage Functions tab).
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If you have already defined an elevation-area function, the
Elevation column will already have values entered. Then you will
only need to enter values in the Total Damage column. FIA
remembers the elevation numbers that have been entered.

Enter the values that will create the elevation-damage function or
paste them from an external source (Figure 9.33). In the Total
Damage column, the first number should be zero, and the last
number should be the maximum damage in the impact area.

As values are entered, the thumbnail plot to the right of the table
will continually update. To view a full-size plot, click Plot.

Click Apply when finished defining elevation-damage functions for
impact areas. To exit the Impact Area Editor, click OK.

Define Elevation-Structure Function

An elevation-
structure
function
identifies the
number of

could be
inundated as
water reaches
specified
elevations. As

damage
functions, the
impacts
represented
can be
aggregated
(total) or by
damage
category.

structures that 2.

with the urban 3.

To define an elevation-structure function:

You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

Click the Damage Functions tab. You can have an elevation-
structure function for each damage category created in the Global
Data Editor (Enter Data by Damage Category) or you can enter
one aggregated elevation-structure function (Enter Data by Total
Damage) for the active impact area.

Click Structures. For the example in Figure 9.34, you will be
entering an aggregated elevation-structure function.

Boundzries | Projecs | Hydrograph
Adusted Frice Index I Imoaci Table | Recession Table
Life Loss Parameters Damags Functions Crops
E evation | Total Mumber of Stru... 1D 7
fti 100
48.00 000| | & 2] /
50.00 9740.00 c
52.00 4634000 i 7':"//—J
54.00 8971000 & =g
56.00 300800.00 50
53.00 1609230.00 AT T T
50.00 5697510.00| = B Dm0
52 00 1738991000 Fumbzr ol Structures
34.00 44761232.00
56.00 93340800.00 =
58.00 154350944.00
30.00 17500000000
30.00 20000000000 ") Area
120.00 22500000000 Urban Damage
115.00 23000000000 -
117.00 23500000000 8 Strucures
- 1 Population
O EnterCataby.. © EnterData.. | Area Elevation Functiors... |

Figure 9.34 Elevation-structure function (Impact Area Editor -
Damage Functions tab).
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If you have already defined an elevation-area function, the
Elevation column will already have values entered. Then you will
only have to enter values in the Total Number of Structures
Impacted column to create the elevation-structure function. FIA
remembers the elevation numbers that have been entered.

Enter the values that will create the elevation-structure function or
paste them from an external source (Figure 9.34, page 9-32). In the
Total Number of Structures Impacted column, the first number
should be zero, and the last number should include all structures
potentially at risk in the impact area.

As values are entered, the thumbnail plot to the right of the table
will continually update. To view a full-size plot, click Plot.

Click Apply when defining elevation-structure functions for impact
areas. To exit the Impact Area Editor, click OK.

Define Elevation-Population Function

To define an elevation-population function:

1.

You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

Click the Damage Functions tab.

Click Population. The table should have two columns with the
headings Elevation and Total Population Impacted.

If you have already defined an elevation-area function, the
Elevation column will already have values entered. Then you will
only need to enter values in the Total Population Impacted
column. FIA remembers the elevation numbers that have been
entered.

Enter the values that will create the Elevation-Damage Function
or paste them from an external source. In the Total Population
Impacted column, the first number should be zero, and the last
number should include all population potentially at risk in the
impact area.

As values are entered, the thumbnail plot to the right of the table
will continually update. To view a full-size plot, click Plot.

Click Apply when defining elevation-population functions for
impact areas. To exit the Impact Area Editor, click OK.

Define Damage Function by Damage Categories

There are two options for damage function definition in the Damage
Functions Tab of the Impact Area Editor available at the bottom of the
dialog box. If users select Enter Data by Total Damage, the function will
measure the aggregated structure damages (i.e. the damages to all
structures) at each elevation. Alternatively, if users select the option Enter
Data by Damage Category, they can define separate aggregated
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elevation-damage functions for each of the Damage Categories they
created in the Global Data Editor (Chapter 4, Section 4.4).
To define any damage function by damage categories

1.

2.

You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

Click the Damage Functions tab.

Select the damage function you wish to define (i.e. Area, Urban
Damage, Structures, Population). In the example, Urban Damage
has been selected to define an Elevation-Damage Function.
Click Enter Data by Damage Category. The table will have an
Elevation column and a column for each Damage Category
defined in the Global Data Editor. In the example in Figure 9.35,
four columns for damage categories are shown.

( ﬁ Impact Area Editor &11

Impact Area Name: |APFiney Point =]

Impact Area Description:

Boundaries | Projects | Hydrograph | Life Loss Parameters
Damage Funclions | Crops |  AdjustedPriceindex | ImpaciTable | Recession Table
Elevation | Developed | High Intan...| Low Inten... | Jellybean ... o B — —
(fty (F1000) (51000) ($1000) (51000) =8
45.00 0.00 0.00 0.00 0.00)«| 7277
5000 0.01 0.00 0.00 000 &%
52.00 0.50 0.00 0.00 0.00]= D246 8 10431416 4820
Si00 800 00| 000 000 Ltban Damage (31000
53.00 15.19 0.00 0.00 0.00
60.00 16.18 0.00 0.00 0.00 Plot ..
62.00 17.05 0.00 0.00 0.00
64.00 17.75 0.03 0.00 017 aren
86.00 18.20 18.00 0.00 150] - :
@ Urban Damage
@ Enter Drata by Damage Categ... ) Enter Data by Total Dama... Structures
’ OK ” Cancel ” Apply ]

Figure 9.35 Elevation-damage function by damage categories
(Impact Area Editor - Damage Functions tab).

If you have already defined an elevation-area function, the
Elevation column will already have values entered. Then you will
only need to enter values in the individual damage category
columns. FIA remembers the elevation numbers that have been
entered.

Enter the values that will create the damage function you have
selected or paste them from an external source (Figure 9.35). In
each damage category column, the first number should be zero, and
the last number should be the maximum damage in the impact area.
As values are entered, the thumbnail plot to the right of the table
will continually update. To view a full-size plot, click Plot.

Click Apply when finished defining damage functions for impact
areas. To exit the Impact Area Editor, click OK.
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9.7.8 Crops Tab

The Crops tab
is where you
identify the
crop patterns
for an impact
area.

In the Crops tab (Figure 9.36), users define the crop patterns for the
impact area. The crop patterns define the spatial distribution of crops
throughout the range of elevations in the impact area. When a simulation
is computed, the elevation-area relationships will be used to determine the
cultivated area flooded. Along with the crop information you entered in
the Global Data Editor, FIA can use these area values to compute
agricultural flood damage.

Boundaries | Projects | Hydrograph
Adjusted Price Index | ImpactTable | Recession Table
Life Loss Parameters | Damage Functions Crops

[[] Use Double Cropping | Edit

Crops Associated With  Percent of Total Area
MNLCD- Pasture/Hay 20
Spring Wheat 20
Soybeans 10
Daks 5
Corm 14
@ Common () Unigue

Figure 9.36 Impact Area Editor—Crops tab.

This function is only pertinent to Time-Series-Based
Alternatives (concepts in Section 9.7, page 9-7).

There are two possible types of crop patterns — Common and Unique.
Definition of data entry items follows:

Common — crop pattern, crop distribution is constant over the
entire agricultural area.

Crops — crop names defined in the Global Data Editor (Chapter 4,
Section 4.5).

Associated With — check the boxes for each crops planted in the
selected impact area.

Percent of Total Area — the percentage of total area that a
particular crop covers in an impact area. A value of one hundred
percent represents the entire impact area. The individual crop
percentages do not need to add up to one hundred, but the
percentages cannot exceed one hundred percent. This method does

9-35



Chapter 9 — Alternatives

HEC-FIA User’'s Manual

The Common
option is a
crop pattern
where the crop
distribution is
constant over
the entire
agricultural
area.

not differentiate as to whether the crop is growing in the upper or
lower area of the impact area.

Unique — crop pattern, crop varies over the agricultural area
elevation range. Use this crop pattern where a uniform distribution
is not representative of the crop distribution pattern for the impact
area. For example, lower areas that flood more frequently might be
planted in a more water tolerant crop, whereas adjacent higher
grounds are planted in another crop.

Use Double Cropping — use this option when a second crop can be
planted in the same field during the same year after the harvest of
the first crop.

Define Uniform Crop Distribution

To define a uniform crop distribution over an entire impact area:

1.

2.
3.

You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

Click the Crops tab.

Click Common (default). The table (see Figure 9.36) contains a list
of crops you will select from to identify those that are planted
within that particular impact area.

To select a crop, check the box in the Associated With column of
the table.

In the Percent of Total Area column, type a number that represents
the percentage of the total area that the particular crop covers in the
impact area.

Repeat steps 4 and 5 for each crop you wish to associate with your
impact area.

Click Apply when finished assigning to impact areas. To exit the
Impact Area Editor, click OK.

Define Variable Crop Distribution

To define a crop distribution that varies over the agricultural area's
elevation range:

1.

2.
3.

You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

Click the Crops tab.

Click the Unique option (Figure 9.37). From the available crops,
define the unique elevation-area functions for each crop within the
impact area.

You have already defined an elevation-area function in the Damage
Functions tab. Type the values that will create an Elevation-Area
Function (Figure 9.37) for each crop within the impact area.
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The Unique
option is a
crop pattern in
which the crop
distribution
varies over the
agricultural
area elevation
range. Use
this crop
pattern where
a uniform
distribution is
not
representative
of the crop
distribution
pattern for the
impact area.

' Impact Area Editor

Impact Area Narne Beech CkAgri

Impact Area Description: | damage, elevation-structure, and elevation-population data were created artificially (March 2000). !

| Boundaries | Projects | Hydrograpﬁj Damage Functions | Crops IAdjusted Price Index | Impact Table | Recession Tablé'

[] Use Double Cropping
Elevation iff) Total Area (acre) Crop Area (acre)
Sovheans carn Wheat Oats

a75.00 0.00 0.00 0.00 0.00 000 -
551.00 971.00 0.00 0.00 0.00 0.00
582.00 9599.00 0.00 109.47 28.48 0.0
583.00 1017.00 0.00 813.46 TH.A54 0.00
584.00 1035.00 g.01 1432.90 129.05 0.00
585.00 1052.00 24.03 342294 199.36 0.00
A86.00 1076.00 460.13 3792.29 2358.41 0.00
687.00 1076.00 54112 4181.22 532.22 non)
588.00 1076.00 612.32 4181.22 53222 0.00
589.00 1076.00 612.32 4181.22 532.22 0.oo
£80.00 1076.00 612.32 4181.22 532.22 0.00
591.00 1076.00 612.32 4181.22 53222 0.00
692.00 1076.00 612.32 4181.22 532.22 0.0
693.00 1076.00 612.32 4181.22 532.22 0.00
ARad nn 1ATHR NN R173 27 A121 273 R I nnn X

< >

O Common (3 Unigue

Ok [ Apply ] [ Cancel ]

Figure 9.37 Define variable crop distribution (Impact Area Editor -
Crops tab).

5. Click Apply when finished assigning to impact areas. To exit the
Impact Area Editor, click OK.

Define Crop Distribution with Double-Cropping

Double
cropping is
when a second
crop is planted
in the same
field during the
year after the
harvest of the
first crop.

To define double cropping over the entire area:

1. You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

2. Click the Crops tab.

3. Check the box labeled Use Double Cropping, and then click Edit.
The Edit Double Crops dialog box (Figure 9.38) will open.

4. Crops entered in the [ e )
. Edit Double C

Global Data Editor | B 547 Double Crops
(Chapter 4, Section it _
4.5.3), can be

. . MLCD- Pasture/Hay -
designated primary =

oybeans -

or secondary. If Oaks Winte Oaks =
there is double Com =
cropping for the | [Wheat £pring Wheat |
selected impact area,

you must associate r
the secondary crops

with the primary Figure 9.38 Edit Double Crops dialog box.
Crops.

9-37



Chapter 9 — Alternatives HEC-FIA User’s Manual

5. In Figure 9.38, Wheat is a primary crop, with the secondary crop
being Spring Wheat.

6. Click OK, the Edit Double Crops dialog box will close. The
Common and Unique crop patterns will now list the primary crops
followed by their secondary crop. For example, in Figure 9.39, the
row is now labeled Wheat/Spring Wheat.

Boundaries | Projects | Hydrograph
Adjusted Price Index | Impact Table | Recession Table

Life Loss Parameters | Damage Functions Crops
Use Double Cropping
Crops Associated With  Percent of Total Area
MLCD- Pasture/Hay 20
Soybeans 20
Oaks/MWinterOaks 10
Com 5
Wheat/Spring Wheat 14
@ Common ) Unigue

Figure 9.39 Common Crop pattern using double-cropping (Impact
Area Editor—Crops tab).

9.7.9 Adjusted Price Index Tab

The Adjusted Price Index tab contains the same index factor information
- entered in the Global Specs. section of the Global Data Editor (Chapter
The Adjusted 4 Section 4.2 4-2). Use this tab onlv if e th
Price Index , Section 4.2, page 4-2). Use this tab only if you want to override the
tab is where values entered on the Global Specs. tab for a particular impact area.

users adjust
the base data

To override the global index information for an impact area:

year and the 1. You must be in the Impact Area Editor. To access the Impact

price index Area Editor, see Section

factor for both

urban and 9.7.1 (page 9-8). ) Urban Spacifications

agricultural 2. Click Adjusted Price Index S

specifications tab. - 1992

by impact 3. For example, say the Urban Price Index Factor: 1.25
area. These Specifications Price Index

values will .

override the Factor value was set in the

global base Global Data Editor as 1.17. _ .

data year and In Figure 9.40, the Price Figure 9.40 Price Index Factor cha'nge
price index Index Factor is changed to (Impact Area Editor—Adjusted Price
factor. 1.95 Index tab).

4. Click Apply when finished editing data. To exit the Impact Area
Editor, click OK.
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9.7.10 Impact Table Tab

The Impact Table tab (Figure 9.41) contains a flood-preparedness plan
for an impact area. This table is optional and can be used to define a set of
rules for flood-threat recognition, warning dissemination, emergency
response, and post-flood recovery and re-occupation of the impact area.

The Impact p |
Table tab iS ﬁ Impact Area Editor &J
where you can — : :
define a set Of Impact Area Name: 1A Piney Point i
rules for flood- Impact Area Description:
threat
recognition, Boundaries |  Projects | Hycrograpn | Life Loss Parameters
warning Damage Functions | Crops | Adjusted Price Index | ImpactTatle | Recession Table
dissemination,
emergency Stage (ft) Flood Impact Action Required
response. and 65.0|Minor urban flooding Public Affairs Office notifies residents. Voluntary evacuation.

P ! 70.0|Moderae urban flooding  |Mandatory evacuation
post-flood 20.0|Major urban flaoding lMandatory evacuation
recovery and
re-occupation [ ok || Ccancel Apply
of an impact |
area. ) ]

Figure 9.41 Impact Area Editor—Impact Table tab.

Each row of the table specifies one rule, in if...then... format. Column 1
specifies the if... part of the rule, i.e. the stage that constitutes some level
of flood threat for the impact area shown. The stage values do not have to
be the same as those entered for the damage/impact functions. Column 3
specifies the then... component of the rule; the action that should be taken
to respond to that particular threat. Column 2 of the table identifies the
problem relating to the given stage.

To enter the impact response table for an impact area:

1.  You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

2. Click the Impact Table tab.

3. InFigure 9.41, an impact response table has been entered for the 1A
Piney Point impact area. The second row represents the following
rule:

If the observed stage at the Lock Haven index station
exceeds 70 feet then the Public Affairs Office will order
a mandatory evacuation, as moderate urban flooding
has begun.

As noted earlier in this manual, FIA can simulate conditions and evaluate
damage in an impact area during a flood event using time-series
hydrographs. As the program steps through this simulation, evaluating
damage, it also searches through the rules in the impact table to identify
the stage thresholds that are exceeded. When it finds a threshold that is
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exceeded, it records the time and date. Then, at the conclusion of the
simulation, FTA will create an Impact Response Report (see Chapter 12,
Section 12.8, Page 12-21). These rules will not affect damage
computation; FIA will simply report the time and date each action you
enter here should be accomplished.

9.7.11 Recession Table Tab

The Recession Table tab (Figure 9.42) is a preparedness plan for an
impact area that gives alerts potential environmental and operational
problems due to low flow. This table is optional and can be used to define
a set of rules for warning dissemination, and environmental and

- infrastructure response.

The Recession p
Table tab is
where vou can Boundaries | Projects | Hyd-ograph | Life Loss Parameter |

- y Damage Functions | Crops | Adjusted Price Index | Impact Table | Recession Table
define a set of
rules for Stage (ft) Stage Impact Action Reguired
Warning 575|Flood Stage Minor agricultural flooding begins -
dissemination, 580|Mot enough flow to maintain irrigation supplies Turn off irrigation pumps
and 541.5|Poor oxygen content, possible fish kill Owygen infusion

i 515.0| Mot enough Tow to malntaln municpal water supply | Turn off pumps; Increase
environmental 500|Endangered species threatened Increase water supply -
and
infrastructure . . .
response of an Figure 9.42 Impact Area Editor - Recession Table tab.
Impact area. Just as in the Impact Table (Section 9.7.10, page 9-39), each row of the

table specifies one rule, in if...then... format. Column 1 specifies the if...

part of the rule, i.e. the stage that constitutes some level of low flow for
the impact area shown. The stage values do not have to be the same as
those entered for the damage/impact functions. Column 3 specifies the
then... component of the rule; the action that should be taken to respond to
that particular threat. Column 2 of the table identifies the problem relating
to the given stage.

To enter the recession response table for an impact area:

1.  You must be in the Impact Area Editor. To access the Impact
Area Editor, see Section 9.7.1 (page 9-8).

2. Click Recession Table tab.

3. InFigure 9.42, a recession response table has been entered for the
Beech CK Agri impact area. The second row represents the
following rule:

If the observed stage at the Beech CK Agri index station
meets 550.00 feet then turn off the irrigation pumps, as
there is not enough flow to maintain irrigation supplies.

As noted earlier in this manual, FIA can simulate conditions and evaluate
damage in an impact area during a flood event using time-series
hydrographs. As the program steps through this simulation, evaluating

9-40



HEC-FIA User’'s Manual

Chapter 9 — Alternatives

damage, it also searches through the rules in the recession table to identify
the stage thresholds need to be maintained or exceeded. When it finds a
threshold that is not met, it records the time and date. Then, at the
conclusion of the simulation, FIA will create a Receding Response
Report (Chapter 12, Section 12.9, page 12-22).

9.8 Edit HEC-DSS Mappings

If users are employing a time-series-based alternative, once they have
created the alternative and entered hydrograph information (Section 9.7.4)
and damage function data (Section 9.7.7), they will need to link time-
series data to the alternative.

Additionally, if users are entering project benefits using the option Specify
Regulated and Unregulated Time-Series (see Project Benefits, page 9-
12), they will need to manually allocate reservoir benefits to each
reservoir.

9.8.1 Link Time-series Data

After an alternative has been created, you can now link time-series data to
the hydrograph locations (computation points) that were identified in the
Impact Area Editor. You will be using HEC-DSSVue to link your time-
series data.

To link time-series data:

1.

Starting in the Study Pane, right-click on the alternative you wish
to edit. From the shortcut menu (see Error! Reference source not
found., page 9-6), select Edit HEC-DSS Map.

The Edit Time-series Mappings window will appear, displaying
computation point locations and associated DSS file information in
your study (Figure 9.43).

Click on a row and in the bottom right corner of the Edit Time-
series Mappings dialog box, select Browse DSS Paths. The Select
Time-series Path dialog box will open (Figure 9.44).

Open the HEC-DSS file that contains the flow or stage time-series
data for the watershed by clicking the open folder icon and
using the Open File browser to navigate to and select the proper
HEC-DSS file. In Figure 9.44, a DSS file has been selected. All the
pathnames from the selected HEC-DSS file are now shown in the
Pathname Table of the Select Time-series Path dialog box.

The use of filters makes it easier for you to locate the appropriate
pathname. An example of using filters would be for Filter B, from
the list select IA_Barker, for Filter C, from the list select
ELEVATION-DAMAGE, and for Filter F, from the list click
DAMAGE FUNCTIONS.
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Figure 9.43 Edit Time-series Mappings dialog box.
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Figure 9.44 Select Time-series Path dialog box.

Click on the appropriate pathname, the row will be highlighted in
blue.

Click Set Pathname. This will copy the selected pathname into the
row you selected in step two in the Edit Time-series Mappings
window. Double-clicking on the DSS pathname will also assign it
to a row in the Time-series Table.

In the Edit Time-series Mappings window, click on the next row
to which you want to assign a pathname. The Select Time-series
Path dialog box will remain open, click on it to make it active.
Repeat steps 5-6 for each row.
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8. When you are done, from the Select Time-series Path dialog box,
on the File menu, click Close. This will close the Select Time-
series Path dialog box.

9.8.2 Reservoir Benefit Allocation

If project benefits are to be computed for an alternative using the option
Specify Regulated and Unregulated Time-Series — Assign Reservoir
Benefits (Define for each run) (see Project Benefits, page 9-12), users
will need to manually allocate reservoir benefits to each reservoir. Users
should only allocate project benefits as percentages if they have verifiable
data outside of their FIA study that demonstrates project benefits.
Generally it is best to let FIA compute project benefits (see Appendix C
for details on project benefit calculation). This action is also performed
from Edit Time-series Mappings dialog box (Figure 9.43).

1.

2.

Starting in the Edit Time-series Mappings dialog box, select the
Reservoir Benefit Allocation tab.

This tab (Figure 9.43) contains a table with the impact areas for
which a user has assigned project benefits using the option Specify
Regulated and Unregulated Time-Series (see Project Benefits,
page 9-12) along with the reservoirs in the study.

Under the % Allocation column, users must enter the percentage of
benefits (the percentage of damage prevented by the project). In
Figure 9.45, 50 has been entered for Addicks Reservoir in the 1A
Piney Point impact area to reflect that the Addicks Reservoir will
reduce damage to this impact area by 50% from the damage that
would occur without any projects.

i ™
ﬁ Edit Time 5enes Mappings ﬁ

Input Time Series §'ﬁ';é';:EFJH'i'F"ﬁi'é’HEﬁf"I:;'u'iHEHHHH"@[
Resernvoir & Alocation
|4 Piney Point
Addicks REeservoir A
Barker Resenvoir 3C
K | | Zancel

L

Figure 9.45 Edit Time-series Mappings dialog box - Reservoir Benefit
Allocation tab.
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4. Repeat steps 1 — 3 for each alternative in your study that has been
flagged for project benefits using the Specify Regulated and
Unregulated Time-Series option in the Impact Area Editor.

9-44



HEC-FIA User’s Manual Chapter 10 — Time Window

Chapter 10

Time Window

Once you have created alternatives, you can begin to create Simulations
to model flood events and estimate consequences. But before you create a
Simulation, you must define a Time Window that a simulation can
operate within.

10.1 Concepts

A Time Window defines the time that a simulation will start and finish.
With the Time Step option, it also defines the level of detail a simulation
will model flood events. A simulation using a Time Step of one hour will
model events and consequences at every hour within the Time Window; a
simulation using a Time Step of fifteen minutes will analyze the same
data every fifteen minutes within the same window, creating a more
rigorous simulation.

A Time Window is also required for Life-Loss Computation. In Chapter
9, Section 9.7.5, you learned how to define the life-loss parameters of the
Impact Area Editor to be used in life-loss consequence assessment. To
simulate life-loss, users must create a Time Window that defines the date
and time the issuance of a warning—the initial time (ty) of warning
diffusion—will begin. Users can define a warning issuance date and time
for an entire structure inventory or specify different warning issuance
dates and times for each Impact Area, Warning Region, or even by
Individual Structures. Or users can create multiple Time Windows to
simulate life loss by all of these different units.

Definition of data entry items are as follows:

e Start Date/ Time: (required) this is the date and time on which FIA
will begin computing damage for a simulation.

e Lookback Date/ Time: (optional) this is the date and time on
which FIA will begin tracking the damage potential for the
watershed. FIA will not begin computing damages until the start
date and time. If a flood occurred prior to the start date that affects
the damage potential on the start date, (for example a crop area is
still in the dryout period), FIA will take that flood into account
through the lookback date and time. If you do not specify a
lookback data and time, FIA will assume it is the same as the start
date and time.
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10.2

End Date/Time: (required) this is the date and time on which FIA
will stop computing damage for the simulation.

Time Step: this is the time interval or time step of the time series
data in a DSS file. The time intervals available are: 15 minutes, 30
minutes, 1 hour, 3 hours, 6 hours, 12 hours, and I day. The default
is 1 hour. This is required for a time-series based compute but is
inconsequential to a grid-based compute.

The following data entry fields are required for Life Loss Compute only,
and thus unnecessary for a compute without life loss information:

Breach Initiation Date/Time: (for information only) this is the
date and time that a flood event has occurred; where, for example, a
levy was overtopped or a reservoir was breached. It is not required
for life loss compute, but can be entered for completeness

Define Time By: (required for Life Loss Compute) this option
allows users to define different Warning Issuance Dates/Times by
a variety of different units: All Structures, meaning the entire
structure inventory; Individual Structure, setting a different
Warning Issuance Date/Time for each individual structure in an
inventory; Impact Area, by each impact area; and Warning
Region, using warning regions derived from shapefiles

Warning Issuance Date/Time: (required for Life Loss Compute)
this sets the initial date and time a warning has been issued to the
public, and thus is the date/time that FIA will begin simulating life
loss consequence

Create Time Window (no Life-Loss Simulation)

To create a Time Window without Life-Loss simulation

1.

(98]

Starting in the Study Pane, locate o
the Time Window folder and right- | Time Window|

click. From the shortcut menu click g St [:} Mew...
New (Figure 10.1).

The Create New Time Window
dialog box will open (Figure 10.2).
In the Name box enter a name for
the time window.

In the Description box enter a short description.

In the Directory box, either enter or browse to the directory where
you would like to store the time window. It is advised to accept the
default (i.e., C:\Users\Example\Documents\FIA\FRM _Example)
which is the study directory.

For the start date you will enter a date using the format ddmmmyyyy
(i.e. 23Mar2011) in the Start Date box (Figure 10.2). The start time

Figure 10.1 Create new
Time window (Study Pane).

10-2



HEC-FIA User’s Manual Chapter 10 — Time Window

E Create Mew Time Window @

Mame: EF_TimeWindow

Description:  Time window for the extreme fail depth grid ]
Directory. | C:AUsers\Example\Documents\FIAFRM_Example L)
Simulation Times

Start Date 23Mar2011[.) Time 2200
Lookback Date 23Mar2011[]| Time 1700
End Date 29Mar2011[.) Time 0300
Time Step A Hour v |

(Required For Life Loss Compute Cnly)

Breach Initiation

Date (info only): .
Define Time By: :P.JI Structures v:
Warning Issuance Time: [:]
’ oK '\rl ’ Cancel
\ lng

Figure 10.2 Create New Time Window dialog box, no life loss
information entered.

is entered in twenty-four hour clock time (i.e. 2200) in the Time
box.

6. For the lookback date (optional), enter a date using the format
ddmmmyyyy in the Lookback Date box. The lookback date must be
less than or equal to the start date. The lookback time is entered in
twenty-four hour clock time in the Time box. See Section 10.1,
page 10-1 for an explanation of lookback dates.

7. For the end date, enter a date using the format ddmmmyyyy in the
End Date box. The end date must be greater than the start date.
The end time is entered in twenty-four hour clock time in the Time
box.

8. The Time Step (Figure 10.2) is not used for a grid-based compute
and should be left at the default value (/ Hour). If performing a
time-series-based compute, select a Time Step for interpolation of
the DSS data.

9. As this Time Window is not using life-loss calculation, leave the
fields designated Required For Life Loss Compute Only blank.
See the next section for creating a Time Window with life-loss
calculation.
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10. Click OK (Figure 10.2). The Create New Time Window dialog
box will close. The time window has been created and the name
will appear in the Study Pane under the Time Window folder.

10.3 Create Time Window with Life Loss Simulation

You have defined life loss information in the Impact Area Editor (see
Chapter 6, Section 6.9.5. To simulate life loss, you must create a Time
Window for that information to operate within. The Time Window
parameters pertaining only to life loss computation are located at the
bottom of the Create New Time Window dialog box (see Figure 10.3).

(Required For Life Loss Compute Only)

Breach Initiation

, 24Mar2011 )| Time: 0800
Date (info anly):
Define Time By: | All Structures -
Warning lssuance Time: 24Mar2011 EI 0930

i OK | | Cancel |

Figure 10.3 Time window to compute life loss information (Create New
Time Window dialog box).

To create a Time Window with life loss simulation:

1. Starting in the Study Pane, locate the Time Window folder and
right-click. From the shortcut menu click New (see Figure 10.1, page
10-2).

2. Complete steps 2 through 8 in the preceding Section 10.2, starting
on 10-2.

3. In the Breach Initiation Date box click the [.] browse button to
select the calendar date on which the flood began or enter the date in
ddmmmyyyy format. In the Time box enter the 24 hour clock time
the flood event initiated (see Figure 10.3).

4. From the Define Time By dropdown list, select one of the categories
for which you would like to define a Warning Issuance Date/Time.
There are four mutually exclusive options: All Structures,
Individual Structure, Impact Area, and Warning Region. The
process for defining a date/time of warning issuance for each of
these options is explained in the following points (a) through (d)

a. Define Time By—» All Structures. Select this option to
define a single warning issuance time for your entire
study. In the Warning Issuance Time box, click the [
browse button to select the calendar date an evacuation
warning is to be issued or enter the date in ddmmmyyyy
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format. In the box to the right enter the 24 hour clock
time the evacuation warning will be issued (see Figure
10.3).

Define Time By—» Individual Structure. Select this option
to define separate warning issuance times for each
structure in your structure inventory (see Chapter 8 for
information on structure inventories). When you select
the option Define Time By Individual Structure, a three
column table will appear (Figure 10.4).

(Required For Life Loss Compute Only)

Breach Initiation

_ 24Mar2011[.) | Time: 0800

Diate (info anly):
Define Time By: | Individual Structure -

Structure Mame Warning Issuance | Warning Issuance

Date Time

410089703001000 24Mar2011 0930| =
410089703001001 24Mar2011 0941 —
410089703001002 24Mar2011 0923
410089703001003 24Marz2011 1013
410089703001004 24Marz2011 1015
410089703001005 24Marz2011 0954
410089703001006
410089703001007 o

Figure 10.4 Define Time By Individual Structure (Create
New Time Window dialog box).

In the column labeled Structure Name is a list of every
structure in your Structure Inventory. Users may enter a
different Warning Issuance Date/Time for each of these
structures if desired. In the Warning Issuance Date
column, click on a cell to select the calendar date an
evacuation warning is to be issued or enter the date in
ddmmmyyyy format. Under the Warning Issuance Time
column enter the 24 hour clock time the evacuation
warning will be issued (Figure 10.4).

Define Time By—» Impact Area. Select this option to
define separate warning issuance times for each Impact
Area in your study. When you select the option Define
Time By Impact Area, a three column table will appear
(Figure 10.5).

In the column labeled Impact Area is a list of the Impact
Areas in your study. Users may enter a different Warning
Issuance Date/Time for each of these Impact Areas if
desired. In the Warning Issuance Date column, click on a
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d.

Breach Initiation

Date (info anly):

(Required For Life Loss Compute Only)

24Mar2011 )| Time: 0800

Define Time By: :Impact Area

Impact Area Mame | Warning Issuance | Warning Issuance
Date Time

Clark 24Marz2011 0930( »

Columbia 24Marz2011 0941 !E|

Cowlitz 24Marz2011 0923|—

Multnomah 24Marz011 0947] -

Figure 10.5 Define Time By Impact Area (Create New Time
Window dialog box).

cell to select the calendar date an evacuation warning is
to be issued or enter the date in ddmmmyyyy format.
Under the Warning Issuance Time column enter the 24
hour clock time the evacuation warning will be issued
(Figure 10.5).

Define Time By—» Warning Region. Select this option to
define separate warning issuance times for each Warning
Region in your study. When you select the option Define
Time By Impact Area, two dropdown lists will appear in
addition a three column table (Figure 10.6).

(Required Far Life Loss Compute Only)

Breach Initiation

_ 24Mar2011[] | Time: 0800
Diate (info only):
Define Time By: :Warning Reqgion v:
Warning Region: :warning_reginns.shp v:
Attribute: :Name v:

Warning Region | Warning lssuance | Warning |ssuance
Diate Time

Floodplain Z4Mar2011 0930 -~
Sauvie Island 24Mar2011 0927 [
Woodland 24Mar2011 0945 -

Figure 10.6 Define Time By Warning Region (Create New
Time Window dialog box).

In the field labeled Warning Region, select the shapefile
that contains warning region information (e.g

warning regions.shp). From the Attribute dropdown list,
select the data entry field of the shapefile to which you
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would like to assign Warning Issuance Dates/Times.
These will appear in the Warning Region column of the
three-column table. In the example in Figure 10.6, there
is only one shapefile attribute (Name) and it has been
selected so that the names of each warning region
(Floodplain, Sauvie Island, and Woodland) are now in
the leftmost column of the table.

In the column labeled Warning Region is the shapefile
attribute you selected in the previous step. Users may
enter a different Warning Issuance Date/Time for each
of these Attributes if desired. In the Warning Issuance
Date column, click on a cell to select the calendar date an
evacuation warning is to be issued or enter the date in
ddmmmyyyy format. Under the Warning Issuance Time
column enter the 24 hour clock time the evacuation
warning will be issued (Figure 10.6).

5. Now that you’ve selected one of the warning time definition

categories above and entered the Warning Issuance Date/Time data

as desired, click OK. The name of your new Time Window will

appear under the Time Window folder in the Study Pane, followed
by an asterisk (*) that indicates it is unsaved (Figure 10.7).

6. To save your study
and your new Time
Window, from the

toolbar click = .

Save Time Window As

The Save As feature allows
you to create a copy of a
Time Window with a
different name. This feature
is useful if you want to
create two similar time
windows, but one with
Warning Issuance Time
calculated by impact area
and the other by warning
region, etc.

(& FRM_Workshop *
- |, Map Layers
-4 Global Data

- Watershed

- |, Terrain Grids

- . Inundation Data
- Agricultural Grids
- | Structure Inventory
- | Alternatives

=~ |y Time Window

S NEF TimeWindow®

- Simulations

4
4

Ed Alternativs

o & [+ BIF[0]~]

/

Figure 10.7 New time window under the

Time Window folder of the Study Pane.

To create a copy of a time window using Save As:

1. Starting in the Study Pane, under the Time Window folder locate
the name of the time window you wish to make a copy of.

10-7
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2. From the shortcut menu,

. = . Time Window
select Save As (Figure N - i meWindow® | I
10.8). . ' & | Simulat Edit..
3. The Save Time Window
As dialog box will W save
appear. Enter a new name B savess.

in the Name box and
enter a description in the
Description box.

Rename...

7 Delete from Study

4. Click OK. The Save Properties...
Time Window As dialog
box will close and the Figure 10.8 Time Window shortcut
name of the new time menu (Study Pane).

window will appear under
the Time Window folder of the Study Pane.

10.5 Delete a Time Window

Using the Time Window shortcut menu shown in Figure 10.8, users can
also delete a Time Window.

To delete a time window from your study:
1. Starting in the Study Pane, under the Time Window folder right-
click the name of the time window you wish to delete.
2. From the shortcut menu (Figure 10.8), select Delete from Study.
3. The Confirm Manager Delete dialog box will appear, notifying
the user that the Time Window’s file on the disk will also be deleted
and prompting the user to confirm deletion. To delete, select Yes.

Confirm Manager Delete I&

Are you sure you want to delete Time Window EF_TimeWindow?
Its file on disk will also be deleted

T Ve De“ No

Figure 10.9 Confirm Manager Delete dialog box.

4. The time window will now be removed from your study and your
hard drive.

10.6 Rename a Time Window

From the Time Window shortcut menu shown in Figure 10.8 (page 10-
8), users can also rename a Time Window.

To rename a time window in HEC-FIA:

10-8
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Starting in the Study Pane, under the Time Window folder locate
the name of the time window you wish to rename.

From the shortcut menu, select Rename (see option in Figure 10.8).
The Rename Time Window dialog box will appear. Enter a new
name for your time window and a short description.

Another dialog box will appear, prompting the user to confirm
renaming of the file (Figure 10.10).

Confirm Rename Iél

Are you sure you want to rename EF_TimeWindow?

i es | ’ Mo ] ’ Cancel

Figure 10.10 Confirm Rename dialog box.

Select No to cancel renaming and return to your study. Select
Cancel to return to the Rename Time Window dialog and make a
change in name or description. Select Yes to rename.

Your newly-renamed Time Window will appear under the Time
Window folder in the Study Pane, followed by an asterisk (*) that
indicates it is unsaved.

To save your study and your new Time Window, from the toolbar

click ¥/,
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Chapter 11

Simulations

Once you have created alternatives, you can begin to create Simulations
that estimate consequences from flood events. Within the simulation setup
the user can choose to do a life loss compute and/or compute agricultural
damages. The user will also have the ability to define the population
evacuation characteristics

11.4 Create Simulations

Two types of simulations can be performed in HEC-FIA: grid-based or
time-series based. The following sections will cover the definition of each
simulation type.

11.4.2 Create New Grid-Based Simulation

When defining a grid-based simulation, users will have the option to
compute life-loss and agricultural damages based on the gridded data
uploaded to their study or based on DSS hydrographs. In computing Life
Loss, Agriculture, and Evacuation Data, users will have many options
that will be explained in detail in their own sections. To that end, the next
sections are broken down by option.

To get started creating a grid-based simulation:

1. Starting in the Study Pane, right-click on the Simulations folder.
From the shortcut menu, select Create New Grid-Based
Simulation (Figure 11.1).

Create Mew Grid-Based Simulation

Create Mew Time Series-Based Simulation

Impert Simulation

Figure 11.1 Simulation folder shortcut menu (Study Pane).

2. The Create New Simulations dialog box will open. Enter a name
(required) and a short description. Using the [.] browse button,
select the directory in which your new simulation should be created.
The study directory is the default directory (e.g.
C:\Users\ExampleUser\Documents\FIA\FRM_Workshop).
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r .
E Create Mew Simulations ﬁ

Mame: Example_Simulation

Description: | Example simulation for the FIA 2.1 users manual J
Directory: | C:\Users\ExampleUseriDocuments\FIAFRM_Workshop J
Inundation Grid: :Depthﬂ.smrmp v:

Life Loss | Agriculture | Evacuation Data

[] Compute Life Loss

Time Window: v:

i@ Arrival Time From HEC-DSS Hydrographs

Cross Section DSS: [
DSSF Pait -
Cross Section Shapefile: v:
Storage Area Shapefile: v:

(7 Arrival Time From Grid

Arrival Time Grid:

Select Alternatives

Select Mame Description

FRM_WorkshopAlt |

[ DK{}_J [ Cancel ]

e

Figure 11.2 Create New Simulations dialog box (Grid-Based Simulation).

5.

From the Inundation Grid dropdown list (Figure 11.2), select the
inundation grid to use for this simulation. In the example,
Depth0.smrmp is selected.

For now, skip over the three tabs that define the information
necessary to compute Life Loss, Agriculture, and Evacuation
Data. These tabs and their options will be covered in the following
sections.

Under Select Alternatives, = | Simulations

check the box next to the e
alternative(s) used in your
simulation (Figure 11.2).
Click OK. The name of your
new simulation will now

Figure 11.3 New simulation under
Simulations folder (Study Pane).
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appear in the Study Pane under the Simulations folder followed by
an asterisk (*) that indicates it is unsaved (Figure 11.3).

9. To save your study and your new Simulation, from the toolbar
click ™.

10. If the user were to run the simulation at this point only urban
damages would be computed. To compute life loss and
agricultural damages, read the following sections and follow the
instructions.

11.4.2.1 Compute Life Loss

To compute life loss in HEC-FIA, arrival time information is required to
simulate the time that individuals will no longer be able to evacuate a
structure (i.e. after the non-evacuation depth is achieved; see Define Safe
Zone Fatality Rates, page 9-26). Users have the option of (1) computing
arrival time from HEC-DSS Hydrographs (i.e. the interpolated time at
which 2 ft depth or more has occurred between two hydrographs at cross
sections) or (2) computing arrival time from gridded data (i.e. the time
at which each grid reaches an inundation depth of 2 feet or more). Life
loss computations can either be set up during the simulation creation
process or entered into a previously created simulation. The example
below will demonstrate entering life loss in the previously created
simulation.

To enter the information for computing life loss damages:
1. Inthe Study Pane, under the

Simulations folder right-click VB =
the name of the simulation you Display in Map Window
wish to edit. From the shortcut Ed't'“ t
menu, select Edit (Figure 11.4). ol
2. The Simulation Editor will B saveAs..
open. This is identical in Rename...
functions to the Create New Example_| ¥ | Delete from Study
S. l t. d 1 F # LastR Properties...
Imuiation dia Og (See lgure hd Ln"u:l:‘ Export Structure Results to Shapefile
11.2, page 11-2). The fields at

the top (Name, Description,
Inundation Grid) are already
filled out and an alternative
already selected. The Life Loss tab will be open by default.
3. Check the box next to Compute Life Loss (Figure 11.5).

Figure 11.4 Simulation shortcut
menu (Study Pane).

Life Loss | Agriculture | Evacuation Datal

Compute Life Loss

Time Window:  TIME_WINDOW > |

Figure 11.5 Simulation Editor—Life Loss tab.
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6.

From the Time Window dropdown list, select the appropriate Time
Window. For creation of time windows, see Chapter 10, Section
10.2.

If you are computing arrival time information from HEC-DSS
Hydrographs, follow the steps below. If you are using an arrival
time grid, skip to step 6. See Appendix B, Section B.7.2 for
preparation of arrival time information from HEC-DSS
Hydrographs.

a. Select Arrival Time From HEC-DSS Hydrographs

b. For the field Cross Section DSS, use the [] browse
button to select the DSS file that contains the stage
hydrograph for all cross sections in your study.

c. From the DSS F Part dropdown list, select the flood
event for which you want to calculate arrival time (e.g
Extreme SDF, for extreme standard design flood).

d. From the Cross Section Shapefile dropdown list, select
the shapefile that contains the cross sections for your
study.

e. From the Storage Area Shapefile list, select the
shapefile with storage area information for your study.

f. Skip to step 7.

To define Arrival Time from Gridded data:
a. Select Arrival Time From Grid.
b. From the Arrival Time Grid dropdown list, select the
arrival time grid for life loss (e.g.
Life Loss Arrival.smrmp) uploaded to your study (Figure
11.6). See Chapter 6, Section 6.5 for more on inundation
data grids.

@ Arrival Time From Grid

Arrival Time Grid: Life_Loss_Arrival. smrmp -

Figure 11.6 Life Loss Arrival Time from gridded data
(Simulation Editor—Life Loss tab).

Verify that the correct alternatives are selected at the bottom of the
Simulation Editor.

Click OK. The dialog will close and the name of your simulation
will be followed by an asterisk (*) that indicates it is unsaved.

To save your study and your edited Simulation, from the toolbar

click ®/,
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11.4.2.2 Compute Agriculture Damage

Arrival time information is also required to compute agricultural damages.
This is either supplied in the form of an arrival time grid, or computed
from a combination of peak date and time (i.e. the time at which the peak
stage of the flood event has occurred) and the crop loss function you
defined for your study (see Chapter 7, Section 7.5)

To enter the information for computing agriculture damages:

1.

5.

In the Study Pane, under the Simulations folder right-click the
name of the simulation you wish to edit. From the shortcut menu,
select Edit (Figure 11.4).
The Simulation Editor will be open. This is identical in functions
to the Create New Simulation dialog (see Figure 11.11, page 11-
10). The fields at the top (Name, Description, Inundation Grid) will
be filled out and an alternative already selected.
Check the box next to Compute Agriculture Damage (see Figure
11.7).
If computing from an arrival time grid, skip to step 5. To compute
arrival time from peak stage information:
a. Select Use Peak Date and Time (see Figure 11.2, page
11-2).
b. In the Date
box, browse

| Life Loss | Agriculture | Evacuation Data

D to the Compute Agriculture Damage
calendar @ Llse Peak Date and Time
date on -
which the Date: 24Mar2011 [
peak stage Time: 0900|
of your
flood event

. Figure 11.7 Compute agriculture
will be .

hed damages from peak date and time

reached or (Simulation Editor—Agriculture tab).
enter the

date in ddmmm format (Figure 11.7).
c. Inthe Time box enter the 24 hour clock time of the peak
stage (e.g. 0900).
d. Skip to step 6.
To compute agricultural damages from an arrival time grid:
a. Select Use Arrival Time Grid.
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@ Use Arrival Time Grid

Time Window: _TIME_WINDDW > |
Arrival Time Dwuration
Agriculture_Arrival. smrmp vl -

Figure 11.8 Compute agriculture damages from arrival
time grid (Simulation Editor—Agriculture tab).

From the Time Window dropdown list, select the
appropriate Time Window.

From the Arrival Time Grid dropdown list, select the
arrival time grid for agricultural damages uploaded to
your study (e.g. Agriculture Arrival.smrmp) (Figure
11.8).

If you have uploaded a Duration Grid, select it from the
Duration dropdown list. For more on arrival time and
duration grids, see Chapter 6, Section 6.3 and Appendix
B

Verify that the correct alternative(s) are selected at the bottom of
the Simulation Editor.

Click OK. The dialog will close and the name of your simulation
will be followed by an asterisk (*) that indicates it is unsaved.

To save your study and your edited Simulation, from the toolbar

11.4.2.3 Enter Evacuation Data

Along with the arrival time information you entered in the Compute Life
Loss section (page 11-3), the data entered under the Evacuation Data tab
of the Simulation Editor is also required to compute life loss.

Within this tab, users must either define manually the total Evacuation
Time (i.e. the time in minutes an individual would need to get from the
structure to safety) for each Warning Region, Individual Structure, or
for your entire inventory or Let HEC-FIA Compute evacuation time by
entering an estimated Evacuation Velocity (i.e., the estimated velocity of
evacuees during the evacuation process). Because of the potential
arduousness and/or inaccuracy of the former, the option Let HEC-FIA
Compute is recommended. If Let HEC-FIA Compute is chosen as the
evacuation option evacuees will travel at a user defined velocity in a
straight line to the closest edge of the hazard area shapefile. Thus, entering
evacuation data by this option will be covered first, with the other time
definition methods following. Though a user can calculate independent
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times for each structure for evacuation as a preprocess using an evacuation
model, it is unlikely users will do this. Given that, and the fact that FIA is
making general assumptions about the evacuation using a shortest distance
and a nominal evacuation speed in the Let HEC-FIA Compute option, it
is important to note that if evacuation is a primary risk driver in the area
being studied, the user should consider evaluating the life loss with
LifeSim.

To let HEC-FIA compute evacuation time:

1.

In the Study Pane, under the Simulations folder right-click the
name of the simulation for which you wish to enter evacuation data.
From the shortcut menu, select Edit.

The Simulation editor will be evoked. This is identical in functions
to the Create New Simulation dialog (see Figure 11.2, page 11-2).
The fields at the top (Name, Description, Inundation Grid) will be
filled out and an alternative already selected.

Select the Evacuation Data tab of the Simulation Editor (Figure
11.9).

| Life Loss | Agriculture | Evacuation Data

Define Time By: _LetHEG—FIP. Compute x|
Select Hazard Area Shapefile: FIA HZ shp 2
Maominal Evacuation Velocity(mph): 3

Figure 11.9 Let HEC-FIA compute evacuation time (Simulation
Editor—Evacuation Data tab).

From the Define Time By dropdown list, select Let HEC-FIA
Compute.

Select the Hazard Area Shapefile uploaded to your study from the
Select Hazard Area Shapefile dropdown list. See Appendix B,
Section B.6 for preparation of hazard area shapefiles; see Chapter 3,
Section 3.2 for uploading shapefiles to a study.

In the Nominal Evacuation Velocity field, enter an estimate of the
evacuation velocity in mph. In Figure 11.9, 3 mph has been entered
to reflect a moderate walking speed.

At the bottom of the Simulation Editor (see Figure 11.2, page 11-
2), click OK. The dialog will close and the name of your simulation
will be followed by an asterisk (*) that indicates it is unsaved.

To save your study and your edited Simulation, from the toolbar

click 9/,

To manually define evacuation time:
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In the Study Pane, under the Simulations folder right-click the
name of the simulation for which you wish to enter evacuation data.
From the shortcut menu, select Edit.

The Simulation editor will be evoked. The functions of the editor
are identical to that of the Create New Simulation dialog (see
Figure 11.2, page 11-2). The fields at the top (Name, Description,
Inundation Grid) will be filled out and an alternative already
selected.

Select the Evacuation Data tab of the Simulation Editor (Figure
11.10).

| Life Loss | Agriculture| Evacuation Data
Define Time By: [individual Structure | -
Structure Mame Evacuation Time
(minutes)
AGR1 10681 57| =
AGR1 10912 123—
AGR1 11056 18
AGR1 115549 33
AGR1 11872 149

Figure 11.10 Define evacuation time by individual structure
(Simulation Editor—Evacuation Data tab).

From the Define Time By dropdown list, select the unit by which
you would like to define time. In the example in Figure 11.10,
Individual Structure has been selected so that a different
Evacuation Time (i.e. the time it takes for an occupant of the
structure to get to safety) can be entered for each structure in the
structure inventory. Users can also choose to define evacuation time
by Warning Region, Impact Area, or define one evacuation time
for their entire study (All Structures).

Each option will evoke a table with the name of the unit you
selected in step 4 and a field to define the evacuation time in
minutes. In the example in Figure 11.10, the name of each
individual structure appears to the left, and different evacuation
times have been entered in the table.

Since Evacuation Time can only be defined by one unit in each
simulation, users may create multiple simulations to define
evacuation time by different units, if desired (e.g. one simulation
has evacuation time defined by Warning Region, and another by
Impact Area).

At the bottom of the Simulation Editor (see Figure 11.2, page 11-
2), click OK.

The dialog will close and the name of your simulation will be
followed by an asterisk (*) that indicates it is unsaved.
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9. To save your study and your edited Simulation, from the toolbar
click ®.

Now that you’ve created a simulation and entered the necessary data for
life loss and agricultural damage compute, you are ready to begin running
simulations. To run a simulation, see Section 11.7, page 11-12.
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11.4.3

Create New Time-Series-Based Simulation

Before you can create a simulation from time-series HEC-DSS
hydrographs you must create a Time-Series-Based Alternative (see
Chapter 9, Section 9.3) and a Time Window (see Chapter 10).

To define a new time-series-based simulation:

1. Starting in the Study Pane, right-click on the Simulations folder.
From the shortcut menu (Figure 11.1), select Create New Time

Series-Based Simulation.

2. The Create New Time Series Simulation dialog box will open
(Figure 11.11). Enter a name (required) and a short description.
Using the [.J browse button, select the directory in which your new

simulation should be created.

-
E Create Mew Time Series Simulation

==

MName: Emergency Motification

Description:

Directory: 1pIeL.Iser".Dncuments‘.Flﬂﬂ.Emergenw_RespnnsD

[

Time Window: 1994101 5 MOD

i

[l Compute Project Benefits

Select Alternatives:

Select Mame

_Emergency_Nnhfcan

Description

Downstream_Control

Current operation rul...

|:| Upstream_Control

Revised operation ru...

Ok ’\J ’ Cancel
Lag

L

Figure 11.11 Create New Time Series Simulation dialog box.

3.  From the Time Window dropdown list, select the appropriate Time

Window for your simulation.

4. Check the Compute Project Benefits box if you want FIA to
compute project benefits (see Chapter 9, Section 9.9.3 for an

explanation of project benefits).

5. The Alternatives box displays the alternatives that have been
created for the watershed. To associate an alternative with a
simulation, in the Select column of the table, check the box next to

the alternative you wish to select.

6. In Figure 11.11, one alternative, Emergency Notification has been
chosen for the Emergency Notification simulation.

11-10
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Click OK. The name of your new Simulation will appear under the
Simulations folder in the Study Pane, followed by an asterisk (*)
that indicates it is unsaved.

To save your study and your new Simulation, from the toolbar

click ™/,

11.5 Import Simulation

Users can import simulations from another FIA study using the shortcut
menu for simulations (Figure 11.1):

1.

2.

Starting in the Study Pane, right click on the Simulation folder and
from the shortcut menu select Import Simulation.

An Open browser will appear. Browse to the folder that contains
the project (*.prj) file with the simulation you want to import.

Select the project file and click Open.

The Select dialog box (Figure 11.12) will appear.

( Select LJ& )

Select Simulation

Emergency_Mofification [ w

QK ] l Cancel

b

Figure 11.12 Select dialog box.

The Select Simulation dropdown list shows the simulations within
the project file you have opened. Select the simulation you would
like to import and click OK.

A progress dialog box will appear and close automatically when the
import is complete. The newly imported simulation will appear
under the Simulation folder in the Study Pane.

11.6 Edit Simulation

Users may edit simulations they have created using the Simulations
Editor. As stated in Section 11.4.2, the Simulations Editor is identical in
functions to the Create New Simulations dialog boxes.

To edit a simulation:

1.

Starting in the Study Pane, locate the name of the simulation you
wish to edit and right-click. From the shortcut menu, select Edit
(see Figure 11.4, page 11-3).

The simulation editor will be evoked. As they are identical in
function to the dialog boxes used to create simulations, the editor is
different for Time-Series-Based and Grid-Based simulations.

11-11
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11.7

11.7.2

.O\

Make the desired changes according to the instructions in Section
11.4.2 (page 11-1).

Once all changes have been made, click OK.

Your simulation will appear under the Simulations folder in the
Study Pane, followed by an asterisk (*) that indicates it is unsaved.
To save your study and the new edits to your simulation, from the

toolbar click = .

Run Simulations

Now that you have created and defined a simulation, you are ready to run
simulations.

Run Single Simulation

To compute a single simulation in FIA:

1.

Starting in the Study Pane, locate the name of the simulation you
wish to compute and right-click. From the shortcut menu, select
Compute.

A dialog box will appear displaying the progress of your compute
(Figure 11.13). For a single simulation, this may take a few
minutes. Once it is finished, select Close.

FE Compute Progress lﬁ-‘

Y46 structures that had = Zit of inundation but never ~
showed arrival time from hydrograph data.

Total population during the Day for these structures is
14,345

Total population during the Might for these structures
is 2,151

Starting Agriculture Grid Compute

Alternative (Alternative) is starting.

Computing duration

Computing damages

Alternative (Alternative) took 231 seconds to run.

1 [m]

Compute Complete
| 100% [
Close I:

%, g

Figure 11.13 Compute Progress dialog box

The Content Pane will display the last run date of your simulation
as well as the alternatives within it. For viewing simulation results,
see Chapter 12.
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11.7.3 Run Multiple Simulations Smuieon] Results Tools W
To run multiple simulations in FIA: E:f
| 8

1. From the Menu Bar, select 7. Delete from Study
Simulation— Compute
Manager (Figure 11.14). [ Compute Manager..

2.  The Compute manager will
open. This contains a list of the Figure 11.14 Simulation Menu
simulations created in your study.  (Menu Bar).

3. Select the simulations you wish |’ B Compute [ |
to run, and press Compute
(Figure 11.15). Emergency_Motification

4. A dialog box will appear, Downstream_Control
showing compute progress for [] Upstream_Control
each simulation. This may take
some time depending on the
number of simulations you are
running. Once the compute
process is finished, click Close ’ Compute y\U Close ]
(Figure 11.13). g -

5. To view simulation results, see .
Chapter 12. Figure 11.15 Compute manager.

11.8 Rename Simulation

To rename a simulation:

1.

Starting in the Study Pane, under the Simulations folder right-
click the name of the simulation you wish to rename. From the
shortcut menu, select Rename.

The Rename Simulation dialog box will appear. Enter a new name
for your simulation and a short description.

Another dialog box will appear, prompting the user to confirm
renaming of the file (Figure 11.16).

Confirm Rename @

Figure 11.16 Confirm Rename dialog box.

Select Yes to rename. Select Cancel to return to the Rename Time
Window dialog and make a change in name or description.
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5. Your newly-renamed simulation will appear under the Simulations
folder in the Study Pane, followed by an asterisk (*) that indicates
it is unsaved.

6. To save your study and your newly-renamed simulation, from the
toolbar click = .

11.9 Delete Simulation

To delete a time window from your study:

1.

2.
3.

Starting in the Study Pane, under the Simulations folder right-
click the name of the simulation you wish to delete.

From the shortcut menu, select Delete from Study.

The Confirm Manager Delete dialog box will appear (Figure
11.17), notifying the user that the simulation will be deleted from
the hard drive and prompting the user to confirm deletion. To
delete, select Yes.

Confirm Manager Delete ﬁ

Are you sure you want to delete Simulations Example_Simulation?
Its file on disk will also be deleted

Ves %J | No

Figure 11.17 Confirm Manager Delete dialog box.

The simulation will now be removed from your study and your hard
drive.
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Chapter 12

Results

After a simulation has been executed, results are available in several

different reports: Individual Structure Damage, Aggregated Structure
Damage, Agriculture Damage, Detailed Life Loss, and Consequence
Summary.

12.1 Individual Structure Damage Report

The Individual Structure Damage Report shows detailed damage results
for each structure in your Structure Inventory.

1211 View Individual Structure Damage Report
To view individual structure damage results:

1. Select a computed simulation under the Simulation folder of the
Study Pane. The Content Pane will display information from the
simulation run. From the Content Pane, under the Alternatives
folder right-click on the name of the alternative for which you want
to view results. From the shortcut menu, select Individual
Structure Damage Report (Figure 12.1).

Simulation fia d
# LastRun: 29Mar2011, 16:43 M:a_p
# Inundation Data - Depthd.smrmp fia d
. Alternatives Ma:
L gy ap

Individual Structure Damage Report
Aggregated Structure Damage Repug
Agriculture Damage Report

Detailed Life Loss Report

Study |-"3'- Consequence Summary Report

Figure 12.1 Alternative shortcut menu (Content Pane).

2. The Structure Damage Results dialog box will open (Figure
12.2).
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12.1.2

E Structure Damage Results @
File Edit
Structure Struct Cont Car Oth
Mame Damage Damage Damage Dam
RES1-SLMB 1921 52803.21 3182082 15465 62 -
RES1-32MB 1922 3574476 2025779 1546562 =
RES1-12MB 1923 2192316 4915389 1546562
RES1-1SMB 1924 5443972 34399.02 15465 62
RES1-12MB 1925 T1337.94| AG162.76 1546562
RES1-12MB 1926 45117 .58 2936577 13554 .18
RES1-12MB 1927 4723891 0733 1546562
RES1-12MB 1928 T4676.14| 49153.89 1546562
RES1-12MB 19249 790562 49153.89 1546562
RES1-12MB 19320 Fr007.77|  49153.89 1546562
RES1-12MB 1931 Fr007.77|  49153.89 1546562
RES1-12MB 1932 38103.03| 23908.86 2967.0
RES1-12MB 1933 2636.33 33998 26 1546562
RES1-12MB 1934 440398 29194 47 10967.15
RES1-12MB 1935 3487357 18575.28 1904.78
RES1-12MB 1936 79340 46 4915389 1546562
REZ1-13MB 1937 500873 325459 15465 62 S
1| I | 3

Figure 12.2 Individual Structure Damage Report.

In the column Structure Name is a list of every structure in your
structure inventory. To the right, results in 14 categories are listed
in the columns. Damage results include structure, content, car, and
other (user-specified) damage as well as total damages for each
structure. Inundation results include depth of flooding, population at
risk (day and night), warning time, percent not mobilized, percent
caught evacuating, percent clear, and loss of life (day and night).
When done reviewing click Close. The Individual Structure
Damage Report dialog box will close.

Print Individual Structure Damage Report

To print the Individual Structure

Struct

Cont Car
Damage Damage Dama

Damage Report: 52803211 3182082 1A4A
357 Copy

1. Open the Individual gjhgl Select Al
Structure Damage Report. o :

2. Right-click on any cell. 472 ::::F're%ew
From the shortcut menu, LZCT—
select Print (Figure 12.3). = Sum Saleciod Celle

3. The Print Properties dialog 2l sumEntie Column
box will open, showing the
print options for the table Figure 12.3 Individual Structure
(Figure 12.4). Damage Report shortcut menu.
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( E Properties @1

Page | Header/Footer | Table Title|

Orientation
o Poiial [A] © Landscape

Scaling

All columns on one page
Selection
@ Entire Table ) Selected Cells

Print

[V] AsClI Repeat Headers
Ilse Header Background Gridlines

Repeat fixed columns
’ Print ,\“ Cancel
L

Figure 12.4 Print Properties (Individual Structure Damage Report).

L

4. From the Page tab (default worksheet), you can set the orientation
(default is Portrait), make the report columns fit on one page, print
the entire table (default) or print selected cells, repeat headers on
subsequent pages, and display gridlines. By default the report print
in an ASCII format, if you want a screen image of the report,
unclick ASCII and the report will print with any shading/color
formatting that you see on the report.

5. The Header/Footer tab allows you enter a header or footer for the
report.

6. The Table Title tab allows you to change the default title of the
report, and to determine whether you want the title repeated on
subsequent pages.

7.  After you have everything set, click Print. Your default system
print settings dialog box will appear. Select the printer, and any
other options you wish to set, click OK. The report will then be
printed on the selected printer.

12.1.3 Export Individual Structure Damage Report to File
Users may export most reports as text (.txt) files.

To export an Individual Structure Damage report to file:
1. Open the Individual Structure Damage Report.
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2. Right-click on any cell. From the shortcut menu, select Export (see
Figure 12.3).
3. The Table Export Options dialog box will open (Figure 12.5).

Table Export Cptions I&

Field Delimiter: | TAB

Fixed Width Columns
Quoted Strings
Include Column Headers
Include Row Headers

Print GridLines

[C] Print Title; |- Emergency_Respense_Planning
I OK \5 ’ Cancel

Figure 12.5 Table Export Options dialog box.

4. Users can specify the delimiter to be used. The default is TAB.
Your choices are TAB, SPACE, COMMA, or COLON.

5. You can also include the column headers of the report (default),
include gridlines, and include the title of the report.

6. Once the options are set, click OK, the system Save Browser will
open.

7. A file browser will open. Browse the location you would like to
save your report.

8. Enter a name for your report and the .txt file extension (e.g.
FRM Workshop ISD_Report.txt) and select Save.

10. The dialog will close and the report will be saved to your hard

drive.

L

12.2 Aggregated Structure Damage Report
The Aggregated Structure Damage Report shows a summary of urban

damage and structures inundated. Users can view, print, or export
aggregated structure damage results.

12.2.1 View Aggregated Structure Damage Report
To view aggregated structure damage results:
1. Select a computed simulation under the Simulation folder of the

Study Pane. The Content Pane will display information from the
simulation run. From the Content Pane, under the Alternatives
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folder right-click on the name of the alternative for which you want
to view results. From the shortcut menu (Figure 12.1, page 12-1),
select Aggregated Structure Damage Report.

2. The Aggregated Structure Damage Report dialog box will open
(Figure 12.6).

i~ N
E Aggregated Structure Damage Report for Simulation - Alternative @

Wiew By j?lmnactr\rea vi

Urban | Structure | Summary

Urban Damage Summary
by
Impact Area
for
FRM_Waorkshop
Struct Content Car Other
Impact Area| Damage Damage Damage Damage Total
(F1000) ($1000) ($1000) ($1000) (51000)
Clark 85,157.19| 13344657 16,102.95 234 706.72
Columbia 20,181.50| 118,636.59 3,984 .83 42.802.91
Cowlitz 3958588 6046172 1180474 111,852 34
KMultnomah 233 617.28| 324742 66| 5553262 613,892.54
Unassigned
Total 378,541 86| 537 28755 8742514 1,003,254
[ Print... ” Save To File H Close ]

L8

Figure 12.6 Aggregated Structure Damage Report.

3. The Aggregated Structure View By: |Impact Area -
Damage Report will display [ —
urban damage results by Community
Impact Area by default. To County
toggle the View By State =
boundary, from the View By Flood District
dropdown list select the Congressional District|
boundary for which you Township
wish to see results (Figure | Corps District =
12.7). You will only be able
to view reports by the Figure 12.7 Toggling view by

boundaries you have defined  boundaries (Aggregated Structure
in the Global Data Editor Damage Report).
(i.e. if you have not defined
Congressional District boundaries, you will not be able to view
damages by that boundary). See Chapter 4, Section 4.3 for setting
up boundaries in the Global Data Editor.
4. There are three different tabs in the Aggregated Structure Damage
Report:
a. Inthe Urban Damage Summary (Figure 12.6), users
can view Structure Damage, Content Damage, Car
Damage, and Total Damages by the boundaries in step 3.
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b. In the Structures Flooded Summary, users can view the
number of Commercial, Industrial, Public, and
Residential Structures flooded, as well as total number of
structures flooded in each boundary area. In the example
in Figure 12.8, the Multnomah Impact Area experienced
the most structure flooded with 2,691 structures flooded.

Urban | Structure | Summary|
Structures Flooded Summary
by
Impact Area
for
FRM_Workshop
Impact Area | Impact Area | Commerci...| Industrial Public Residential | Total Struc...
Mame Description Flooded

Clark 84 68 2 453 G608
Columbia 24 10 1 312 347
Cowlitz 59 M 3 387 4383
Multnomah 280 82 6 2323 2691
Unassigned 0 0 0 0 0
Total 447 194 13 3475 4129

Figure 12.8 Structures Flooded Summary (Aggregated
Structure Damage Report).

c. Under the Summary tab, users can view consequence
summaries. Summary categories include Total Urban
Damages, Total Crop Damages, Total Damages, Total
Acreage Flooded, Total Number of Structures
Flooded, Total Population Impacted, and Total
Population over 65 Impacted.

4.  When done viewing results, click Close. The Aggregated
Structure Damage Report dialog box will close.

12.2.2  Print Aggregated Structure Damage Report

To print the Aggregated Structure Damage Report:

1. First, open the Aggregated Structure Damage Report (Section
12.2.1).

2. At the bottom of the Aggregated Structure Damage dialog (see
Figure 12.6, page 12-5), select Print.

3. The Print Properties dialog box (see Figure 12.4, page 12-3) will
open.

4. Make the same adjustments for printing as described in Section
12.1.2 (page 12-2).

5. After all options are set, click Print. Your default system print
settings dialog box will appear. Select the printer, and any other
options you wish to set, click OK. The report will then be printed
on the selected printer.

12.2.3 Export Aggregated Structure Damage Report to File

Users may export most reports as binary (ASCII) or text (.txt) files.
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To save the Aggregated Structure Damage report:

1.

2.

3.

First, open the Aggregated Structure Damage Report (step 1 in the
previous section 12.2.1, page 12-4).

At the bottom of the Aggregated Structure Damage dialog (see
Figure 12.6, page 12-5), select Save To File.

The Table Export Options dialog box will open (see Figure 12.5,
page 12-4).

You can specify the delimiter to be used. The default is TAB. Your
choices are TAB, SPACE, COMMA, or COLON.

You can also include the column headers of the report (default),
include gridlines, and include the title of the report.

Once you are set, click OK, the system Save Browser will open.
A file browser will open. Browse the location you would like to
save your report.

Enter a name for your report and the .txt file extension (e.g.

FRM Workshop ASD Report.txt) and select Save.

The dialog will close and the report will be saved to your hard
drive.

12.3 Agriculture Damage Report

In the Agriculture Damage Report, users can view agriculture in thousands
of dollars as well as agricultural area flooded. Users can view, print, or
export the report to file.

12.3.1  View Agriculture Damage Report

To view the agriculture damage results:

1.

Information from computed simulations is contained in the Content
Pane. From the Content Pane, under the Alternatives folder right-
click on the name of the alternative for which you want to view
results. From the shortcut menu (Figure 12.1, page 12-1), select
Agriculture Damage Report.

The Agriculture Damage Report dialog box will open (Figure
12.9).

From the dropdown list in the upper right-hand corner of the dialog
box, select the boundary for which you wish to see results. You will
only be able to view reports by the boundaries you have defined in
the Global Data Editor (see Chapter 4, Section 4.3).

The report will display damage in thousands of dollars and total
area flooded for each boundary selected in step 3. The example
shows the boundary Impact Area selected, and damage and area
flooded for each impact area in the study.

When finished viewing the report, click Close to exit.
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File
i?lmpactﬁ.rea 'i
Impact Area | Description| Damage Area Flooded
Mame (F1000) (acre)

Clark 0.09 19589.24
Columbia 0.20 15685.18
Cowlitz 0.09 1488080
Multnomah 1.31 2336233
Total 1.69 ¥3617.65

Figure 12.9 Agriculture Damage Report.

12.3.2  Print Agriculture Damage Report
To print the Agriculture Damage Report:

1. Open the Agriculture Damage Report (see Section 12.3.1).
. From the File menu, select Print.

3. The Print Properties dialog box will open, showing the print
options for the table (see Figure 12.4, page 12-3).

4. Add a header and footer for your report if desired under the

Header/Footer tab. Add a title for your table if desired under the

Table Title tab. Toggle other options if desired.

At the bottom of the dialog, click Print.

6. Your default system print settings dialog box will appear. Select the
printer, and any other options you wish to set, click OK. The report
will then be printed on the selected printer.

e

12.3.3  Export Agriculture Damage Report to File
Users may export most reports as text (.txt) files.
To save the Agriculture Damage report:

1. Open the Agriculture Damage Report (see Section 12.3.1).
From the menu bar of the Agriculture Damage dialog, select File—»
Export.

3. The Table Export Options dialog box will open (see Figure 12.5,
page 12-4).

4. You can specify the delimiter to be used. The default is TAB. Your
choices are TAB, SPACE, COMMA, or COLON.
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12.4 Deta

5. You can also include the column headers of the report (default),
include gridlines, and include the title of the report.

6. Once you are set, click OK, the system Save Browser will open.

7. A file browser will open. Browse the location you would like to
save your report.

8. Enter a name for your report and the .txt file extension (e.g.
FRM Workshop ASD_Report.txt) and select Save.

9. The dialog will close and the report will be saved to your hard

drive.

iled Life Loss Report

In the Detailed Life Loss Report (Figure 12.10), users view the results of
life loss simulation in their study, which includes results on life loss,
warning diffusion, mobilization, and evacuation. The report can be
printed, but cannot be exported to file.

&N x|

=

|£| Life Sim Report for TD_FAIL - Alternativel

o ot View By: Total

Num People
Under 65
(Day)

Percentage
Under 65
(Day)

100%

Num People
Over 65
(Day)

Percentage
Over 65
(Day)
1008

Num People
Under 65
(Night)

Percentage
Under 65
(Night)

100%

Num People
Over 65
(Night)

Percentage
Over 65
(Night)

100%

Category

% PAR
é Received Warning
£ L Mobilized
{ B 1. Total Cleared
| s Stanedinundated
+ | Caught
= # Survived
- # LostLife
i~ ® NotMobilizied
# Depth = Non Evacuation Depth and/or foundation ht
. Mot Mabilized
= ® Wamed
- # NotWamed

o

1 In Buildings
&

1 Story
- # Survived
‘- ® LostLife
2 Story
+ Survived
# LostLife
3 Story
i # Survived
o® LostLife
. Initial Condition
" ® Started Inundated
. Total Cleared
- @ WarnediMobilized/Cleared
# Depth = Non Evacuation Depth andior foundation ht

CocoocooocOoOocOOOoCOBoOOODDDD 0 R
L = = = = =1
CocoocooocOoOocOOOoCOBoOOODDDD 0 R
CobpoooDoODoOODOoOEOBDODODDGOD O
cococococococoococOoOGocOOCODS oS o R
CocoococoocoocoOOOoOOBoODO0D DD
bCoPpooDoDoOODOoODBbDODOODOD O R
ccoocococooocoOCoOOCOO00000 00

. Total Life Loss
>+ # In Buildings
‘. CaugnhtEvacuating

coooooo
CEeoo oo
coooooo
cooeooao
cococooooo
cooeoooo
cooeooao
o ocooooo

Figure 12.10 Detailed Life Loss (Life Sim) Report.

The report shows results from the Simplified Life Sim engine that
calculates life loss as number of people (Num. People) and Percentage of
population for those under or over sixty-five (65) years of age at day and
night. The report is provided for users to pinpoint how and where life loss
happened during their simulation and evaluate the driving factors of life
loss. The report can also be useful for troubleshooting the simulation
results (e.g. if none of a population received a warning, parameters for
warning diffusion may be incorrectly set; see Chapter 9, Section 9.10.6 for
more on life loss parameters).
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The detailed results are contained in a file tree structure. PAR stands for
Population at Risk, i.e. the number of people put in danger by the
modeled flood event. The results contained in the following folders
represent portions of the population at risk.

The Received Warning folder gives life loss results for those of the PAR
who received and understood a warning message (e.g. an evacuation order
after a dam failure). Of those who received a warning, results for those
who were Mobilized show the number/percentage of population that were
Cleared (i.c. those who were able to evacuate outside the hazard area
boundary) and those who were Caught (those who left their structures but
were unable to reach the hazard area before inundation). Of those who
were Cleared, the report shows how many Started Inundated, that is, how
many individuals were able to clear an area where flood waters had
already arrived. Of those who were Caught, the report shows how many
Survived and how many lost their lives (Lost Life). The Not Mobilized
category shows how many of those who received a warning message did
not evacuate.

The Not Mobilized folder shows the total number of the population at risk
who did not evacuate the area — some of whom were Warned and some of
whom were Not Warned. The In Buildings folder contains subfolders for
one, two, and three story structures and how many Survived and Lost
Life in each.

Other folders show how many individuals Started Inundated in the initial
condition of the simulation and summaries of those who were cleared and
those who lost their lives.

12.4.1 View Detailed Life Loss Report

To view life loss results:

1. Select a computed simulation under the Simulation folder of the
Study Pane. The Content Pane will display information from the
simulation run. From the Content Pane, under the Alternatives
folder right-click on the name of the alternative for which you want
to view results. From the shortcut menu (Figure 12.1, page 12-1),
select Detailed Life Loss Report.

2. The Life Sim Report dialog box will open (Figure 12.10).

3. This report provides details for life loss parameters. From the View
By list, details can be viewed by Total or by Impact Area.

4. Click ot to add decimal places. Click o8 to remove decimal
places.

5. When done reviewing click Close. The Life Sim Report dialog box
will close.
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12.4.2 Print Detailed Life Loss Report

To print the Detailed Life Loss Report:

1.

3.

Open the Detailed Life Loss Report (see Section 12.4.1).

To print, at the bottom of the dialog select Print (Figure 12.10).
The Print Properties dialog box will open, which is similar to that
shown in Figure 12.4 (page 12-3), only the Print button has been
replaced by a Preview button.

Add a header and footer for your report if desired under the
Header/Footer tab. Add a title for your table if desired under the
Table Title tab. Toggle other options if desired.

At the bottom of the dialog, click Preview.

Print I
I
| ASCI | Repeat Headers

Use Header Background |¥| Gridlines

Preview,\J| Cancel |
L

Figure 12.11 Print Properties (Detailed Life Loss Report).

o N R S

The Print Preview dialog box will open, showing a preview of
your printed report (Figure 12.12).

At the top of the dialog, select Print.

Your default system print settings dialog box will appear. Select the
printer and any other options you wish to set, and then click OK.
The report will then be printed on the selected printer.

12.5 Consequence Summary Report

In the Consequence Summary Report, users view results for Total
Damages (including urban and crop damages), Total Acreage Flooded,
Total Number of Structures Flooded, the population at risk (PAR) at day
and night, and life loss (day and night). The report can be printed and
exported to file.

12.5.1 View Consequence Summary Report

To view consequence summary results:

1.

Select a computed simulation under the Simulation folder of the
Study Pane. The Content Pane will display information from the
simulation run. From the Content Pane, under the Alternatives
folder right-click on the name of the alternative for which you want
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Figure 12.12 Background: Print Preview; foreground: system print settings
dialog box (Detailed Life Loss Report).

to view results. From the shortcut menu (Figure 12.1, page 12-1),
select Consequence Summary Report.

2. The Consequence Summary Report dialog box will open (Figure
12.13).

3. This report shows Total Damages (including urban and crop
damages), Total Acreage Flooded, Total Number of Structures
Flooded, the population at risk (PAR) at day and night, and life
loss (day and night). From the View By dropdown list, details can
be viewed by Total or by Impact Area.

4. Click ‘ot to add decimal places. Click 8% to remove decimal
places.
5. When done reviewing click Close.
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E Consequence Summary Report for Simulation - Alternative &J
File
] View By: | impact Area -
Total Total Total Total
Urban Crop Total | Acreage | Number.
Impact Area Dama... | Damag... | Damag... | Flooded | Structur.. [ PAR PAR | LifelL..|LifeL..
Impact Area | Description Stream | ($1000) | ($1000) | (31000) (acre) Flooded Day Night Day Night
Clark Columb...| 234706 0.10| 234706....| 19589.00 608 4,553 1,493 4 3
Columbia Sandyls | 42802 0.20| 42803.11| 15685.00 347 465 550 [1] 1
Cowliiz Carolls .. | 111852 0.10| 111852...| 14881.00 483 1,174 1,134 24 35
Multnomah Columb...[613892... 1.30/ 613893....| 23362.00 2,691 9,434 5,198 16 18
Total 100325... 1.70| 100325...| 73618.00 4,129| 15,625 8,376 45 57,

Figure 12.13 The Consequence Summary Report

12.5.2 Print Consequence Summary Report

To print the Consequence Summary Report:

l.
2.
3.

4.

e

Open the Consequence Summary Report (see Section 12.5.1,).
From the File menu, select Print.

The Print Properties dialog box will open, showing the print
options for the table (see Figure 12.4, page 12-3).

Add a header and footer for your report under the Header/Footer
tab. Add a title for your table if desired under the Table Title tab.
Toggle other options if desired.

At the bottom of the dialog, click Print.

A typical Windows printer settings dialog will appear. Click OK to
print the Consequence Summary Report.

12.5.3 Export Consequence Summary Report to File

To export the Consequence Summary Report to file:

l.
2.

3.

Open the Consequence Summary Report (see Section 12.3.1).
From the menu bar of the Consequence Summary dialog, select
File-»Export.

The Table Export Options dialog box will open (see Figure 12.5,
page 12-4).

You can specify the delimiter to be used, the default is TAB. Your
choices are TAB, SPACE, COMMA, or COLON.

You can also include the column headers of the report (default),
include gridlines, and include the title of the report.

Once you are set, click OK, the system Save Browser will open.
A file browser will open. Browse the location you would like to
save your report.

Enter a name for your report and the .txt file extension (e.g.

FRM Workshop ASD Report.txt) and select Save.
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9. The dialog will close and the report will be saved to your hard
drive.

12.6 Project Benefits Results

FIA computes individual project benefits for reservoirs and levees in the
watershed as outlined in Appendix C. These individual project benefits
can then be reported for any impact area or any other geographic or
political boundary specified for an impact area. If the individual project
benefits are to be reported for an impact area, you must first select the
compute or assign project benefits button when defining alternatives in the
Impact Area Editor (see Chapter 9, Section 9.7.3).

From the Project Benefits Report dialog box (Figure 12.15) you can
review the results for the selected alternative. There are four reports
available that record urban damages, structures impacted, population
impact, and agricultural damages.

12.6.1 Urban Damage Project Benefits Report
To view Urban Damage Project Benefits Report:

1. From the Menu Bar,

select Results—» Alternative Report

Project Be_neﬁts Project Benefits Report

Report (Figure Annual Benefits Report 4
12.14).

Impact Response

2. A dialog box will

Receding R
appear. From the eceding Response

Simulation Aggregated Structure Damage Report
dropdown menu, Individual Structure Damage Report
select the simulation Detailed Life Loss Report

for which you would
like to view project
benefits results.

3. Once a simulation is
selected, the alternatives associated with that simulation will appear
in the Alternative box.

4. Select the alternative(s) for which you would like to view impact
response results and press OK.

5. The Project Benefits Report dialog box will appear (Figure
12.15), by default on the Urban Damages report. This shows the
total damage incurred in your simulation with and without the
projects (reservoirs and levees) you have created. Under the
Damage Categories column, the damage categories you created in
Chapter 4, Section 4.4 will appear.

Consequence Surnmary Report

Figure 12.14 Results menu (Menu Bar).
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Project Benefits Report - Emergency_Response_Planning = B =
View
Alternative Name: Downstream_Control View By | Impact Area

Urban | Structures | Population | Agriculture

Urban Damage
Project Benefits Report
By Impact Area

Impact A... Damage With Mo Total Levee | Addicks..| Barker..| Corps Total Levee Addicks ... | Barker Re... corps
Categories | Project | Projects Projects Projects
Other |1A Piney Point Total| 232534 235000 2466 1
1A Woodway Total| 233269 233269 0 0
IA_Barker- ...
Total 465803 468269 2466 1
Print ... H Save to File H Close

Figure 12.15 Project Benefits Report

6. From the View By list, results can be viewed by boundary.

7. The report contains results for the selected alternative. Results for
the with- and without-project damages are reported by impact area
and damage categories. At the bottom, users can view the total
damages with and without projects.

8. If the selected alternative included projects in its definition, then
results will be reported in the next two areas of the report.

9. When finished viewing the report, click Close. The Project
Benefits Report dialog box will close.

12.6.2  Structures Impacted Project Benefits Report
To view Structures Impacted Project Benefits Report:

1. From the Menu Bar, select Results—&Project Benefits Report
(Figure 12.14).

2. A dialog box will appear. From the Simulation dropdown menu,
select the simulation for which you would like to view project
benefits results.

3. Once a simulation is selected, the alternatives associated with that
simulation will appear in the Alternative box.

4. Select the alternative(s) for which you would like to view impact
response results and press OK.

5. The Project Benefits Report dialog box will appear (see Figure
12.15, page 12-15), by default on the Urban Damages report.

6. Select the Structures tab.

7.  This shows the total damage incurred in your simulation with and
without the projects (reservoirs and levees) you have created. Under
the Damage Categories column, the damage categories you created
in Chapter 4, Section 4.4 will appear.

8. From the View By list, results can be viewed by boundary.
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12.6.3

12.6.4

10.

11.

The report contains results for the selected alternative. Results for
the with- and without-project damages are reported by impact area
and damage categories. At the bottom, users can view the total
damages with and without projects.

If the selected alternative included projects in its definition, then
results will be reported in the next two areas of the report.

When finished viewing the report, click Close. The Project
Benefits Report dialog box will close.

Population Impacted Project Benefits Report

To view Population Impacted Project Benefits Report:

1.

2.

o

10.

11.

From the Menu Bar, select Results—»Project Benefits Report
(Figure 12.14).

A dialog box will appear. From the Simulation dropdown menu,
select the simulation for which you would like to view project
benefits results.

Once a simulation is selected, the alternatives associated with that
simulation will appear in the Alternative box.

Select the alternative(s) for which you would like to view impact
response results and press OK.

The Project Benefits Report dialog box will appear (see Figure
12.15, page 12-15), by default on the Urban Damages report.
Select the Population tab.

This shows the total damage incurred in your simulation with and
without the projects (reservoirs and levees) you have created. Under
the Damage Categories column, the damage categories you created
in Chapter 4, Section 4.4 will appear.

From the View By list, results can be viewed by boundary.

The report contains results for the selected alternative. Results for
the with- and without-project damages are reported by impact area
and damage categories. At the bottom, users can view the total
damages with and without projects.

If the selected alternative included projects in its definition, then
results will be reported in the next two areas of the report.

When finished viewing the report, click Close. The Project
Benefits Report dialog box will close.

Agricultural Damage Project Benefits Report

1.

2.

From the Menu Bar, select Results—»Project Benefits Report
(Figure 12.14).

A dialog box will appear. From the Simulation dropdown menu,
select the simulation for which you would like to view project
benefits results.
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10.

11.

Once a simulation is selected, the alternatives associated with that
simulation will appear in the Alternative box.

Select the alternative(s) for which you would like to view impact
response results and press OK.

The Project Benefits Report dialog box will appear (see Figure
12.15, page 12-15), by default on the Urban Damages report.
Select the Agriculture tab.

This shows the total damage incurred in your simulation with and
without the projects (reservoirs and levees) you have created. Under
the Damage Categories column, the damage categories you created
in Chapter 4, Section 4.4 will appear.

From the View By list, results can be viewed by boundary.

The report contains results for the selected alternative. Results for
the with- and without-project damages are reported by impact area
and damage categories. At the bottom, users can view the total
damages with and without projects.

If the selected alternative included projects in its definition, then
results will be reported in the next two areas of the report.

When finished viewing the report, click Close. The Project
Benefits Report dialog box will close.

12.7 Annual Benefits Results

FIA has the ability to summarize annual damage/impacts and
accomplishments by events. Reports available display damage/impacts
and benefits for with and without projects side by side for events
throughout the year and then total the accumulated damage/impacts and
benefits for the year. This report should help Corps offices more
efficiently develop the annual project benefit accomplishment reports that
are required for submittal to Congress.

12.71 Build Annual Benefits Report

Before you view the Annual Benefits Report, you must build the report
from simulations and alternatives that you select.

To build an Annual Project Benefits Report:

1.

2.

From the Menu Bar, select Results—# Annual Benefits Report—»>
Annual Project Benefits (Figure 12.16).

The Build Annual Benefits dialog box will appear (Figure 12.17).
A folder will appear for each computed simulation in your study.
Double-click on each folder and check the boxes next to the
alternatives you wish to include in the report.

At the top of the dialog box, enter a name for the report and a short
description.

At the bottom of the dialog box, click OK.
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12.7.2

5. The name of your new report ([ Build Annual Benefts ()|
will now appear under the Name: e AB 2011
Results— Annual Benefits Descrition —
Report menu (Figure 12.18). eScription: |Annual benefits rer[-)
. Emergency_Motification
. . . - [f] Emergency_Motification
View Annual Project Benefits . Downstream_Control
‘] Downstream_Caontrol
Report . Upstream_Control
-
To view the Annual Project Benefits
Report:
[ oK M [ Cancel l
1. From the Menu Bar, select the

Tm}ls Window Help

Alternative Report

Project Benefits Report
Annual Benefits Report b

Impact Response

Receding Response Annual Project Benefitsl,}

Aggregated Structure Damage Report
Individual Structure Damage Report
Detailed Life Loss Report
Consequence Summary Report

Compariscn Report

Figure 12.16 Results menu, Annual Project Benefits Report (Menu
Bar).

Results menu. Point to Annual Figure 12.17 Build Annual
Benefits Report, point to the Benefits dialog box.

name of the report, and then click

on the format in which you want to review the report (Figure
12.19).

Tools Window Help

Alternative Report

Project Benefits Report

Annual Benefits Report g ERP_AE 2011 r
Annual Project Benefits

Figure 12.18 Completed annual project benefits report (Menu Bar).

You can view the report by impact area, state, or subbasin. You can
also view your projects by state or subbasin.

Once you have decided how to view the report, the Annual Project
Benefits Report dialog box will open (Figure 12.20).
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Results| Tools Window Help
Alternative Report

Project Benefits Report
Annual Benefits Report k
Impact Response

Receding Response

Aggregated Structure Damage Report
Individual Structure Damage Report
Detailed Life Loss Report

Figure 12.19 Viewing Annual Project Benefits reports by Impact Area

MEW

ERP_AB_2011

Annual Project Benefits

By Irnpact Area Ib
By State

By Subkasin
Projects By State

Projects By Subbasin

p
E Emergency_Response_Planning - Annual Project Benefits

= | E) - |

File Help

Annual Project Benefits
Emergency_Response_Planning
by Impact Area

NEW
JanFeh2002_Event - WithLevee i
Impact Area Damane Damage Prevented Tuatal
With Wiithout Levee Savers

Project Project S
Beech Ck Agri 1] 26 i 26 26
Beech Ck Undew [0 9 1] 9 9
Blanchard Agri XA 7a 1] 47 47 A
Castanea i 1] 1] 1] 1]
Cottage Area 450 BED i 210 210
Eagleville 1] a0 i a0 a0
Golf Course Area |4 94 1] 40 a0
Lock Haven 0 26472 18780 G752 26572
Total 482 27486 158780 7224 27004

L8

Figure 12.20 Annual Project Benefits Report

4. The report in Figure 12.20 displays the information for one of the

events that was selected for the annual benefits report -

JanFeb2002 Event. Also, displayed is the alternative selected -
WithLevee. There is a section like this for each simulation that was
selected for this report.
5. Results for the with- and without-project damages are reported by
impact area. For Lock Haven the With Project damage was zero,
while the Without Project damage was $26,572,000.
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8. The Damage Prevented area is reporting the damage prevented by
project. So in Figure 12.20, the levee prevented /9,780,000 dollars
worth of damage, while Sayers prevented 6,792,000 dollars worth
of damage.

9. When finished viewing the report, click Close. The Project
Benefits Report dialog box will close.

12.8 Impact Response Report

In simulations created using HEC-DSS hydrographs (time-series data),
FIA continuously simulates conditions and evaluates damage during a
flood event. As the program steps through a simulation, evaluating
damage, it also searches through the rules in the Impact Table (entered in
the Impact Area Editor; see Chapter 9, Section 9.7.9) to identify the
stage thresholds that may be exceeded. When it finds a threshold that is
exceeded, it records the time and date. At the conclusion of the simulation,
FIA will display the results in the Impact Response Report. This report
summarizes, for each impact area, thresholds that were exceeded, along
with the time and date of the exceedance. The columns of the report
represent the various simulation alternatives that have been evaluated.
Also, from this report you can determine how various simulation
alternatives would affect an impact area during a flood event.

To view the Impact Response Report:

1. From the Menu Bar, select Results—+Impact Response.
A dialog box will appear (Figure 12.21). From the Simulation
dropdown menu, select the simulation for which you would like to
view impact response results.

3. Once a simulation is selected, the alternatives associated with that
simulation will appear in the Alternative box.

4. Select the alternative(s) for which you would like to view impact
response results and press OK (Figure 12.21).

o =)

Simulation: | Downstream_Control Al

Downstream_Control

Alternative:

’ OK [}J[ Cancel ]

Figure 12.21 Simulation/Alternative selection dialog box.

L

5. The Impact Response dialog box will appear (see Figure 12.22
below). This shows the if-then conditions you created in the Impact
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E Impact Response - Emergency Response_Planning =NACN X
Impact Area | Stage (ft) Impact Action Time
Downstream_Control
|A Piney Point|65.00 Minor urban flooding |Public Affairs Of._[120ct1894, 18:00
70.00 Moderate urban flo... |Mandatory evac... [150ct1894, 13:00
80.00 Major urban flooding |Mandatory evac... [150ct1894, 15:00
Max Flood Stage - 230ct. .
1A Woodway |50.00 Minor urban flooding |Public Affairs Of._[130ct1894, 07:00
Max Flood Stage - 230ct. .
|A_Addicks |B7.00 Extended watch...| 160ct1994, 21:00
88.00 Flood stage - highe... |Mofify city and c... [160ct1894, 21:00
88.90 Adverse effects beg... |Notify golf cour... [160ct1894, 23:00
Max Flood Stage - 230ct. .
|A_Barker 85.00 Extended watch...|160ct1994, 22:00
286.00 Flood stage. Highe... |MNofify city and c... |170ct1994, 02:00
289.70 Adverse effects beg... |Notify shooting ... |190ct1994, 12:00
Max Flood Stage - 230¢t...
’ Print ... l ’ Save To File l ’ Close

.

Figure 12.22 The Impact Response Report

Table of the Impact Area Editor (see Chapter 9, Section 9.9.9) for
each stage and the times at which they were exceeded. It will also
show the maximum flood stage for each impact area.

7. Click Close, the Impact Response Report dialog box will close.

12.9 Receding Response Report

Using the hydrographs (time-series data) defined for the impact area, FIA
continuously simulates conditions and evaluates potential environmental
and operational problems due to low flow. As the program steps through a
simulation, evaluating damage, it also searches through the rules in the
Receding Table (entered in the Impact Area Editor, Chapter 9, Section
9.7.10) to identify the stage thresholds that need to be maintained or
exceeded. When it finds a threshold that is not met, it records the time and
date. At the conclusion of the simulation, FTA will display the results in
the Receding Response Report. This report summarizes, for each impact
area, thresholds that were not met, along with the time and date of the
threshold not being met. The columns of the report represent the various
simulation alternatives that have been evaluated. Also, from this report
you can determine how various simulation alternatives would affect an
impact area during a low flow event.

To view the Receding Response Report:

1. From the Menu Bar, select Results—+Receding Response.

2. A dialog box will appear. From the Simulation dropdown menu,
select the simulation for which you would like to view impact
response results.

3. Once a simulation is selected, the alternatives associated with that
simulation will appear in the Alternative box.
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4. Select the alternative(s) for which you would like to view impact
response results and press OK (Figure 12.21).

5. The Receding Response Report dialog box will appear (see
Figure 12.22 above). This shows the if~then conditions you created
in the Recession Table of the Impact Area Editor (see Chapter 9,
Section 9.7.10) for each stage and the times at which they were
exceeded. It will also show the maximum flood stage for each
impact area.

E Receding Response Report - Emergency_Response_Planning | [ e
Impact Area | Stage .. Impact Action Time
Existing
Burlington  |11.00  [Poor oxygen content possibl... |Cwygen infusion OfiMarg3 04:00
9.00 Municipal water supply Turn off pumps 07Mard3 24:00
11.00 Foor oxygen content possibl. | Owxygen infusion FaMard3 14:00
15.00 Flood stage minor agricultrual looding begi... |18Mayd3 05:00
13.00  [Irrigation withdrawls Turn off pumps ZEMayE3 12:00
15.00 Flood stage rminor agricultrual flooding begi... [10Jun93 12:00
15.00 Flood stage rminor agricultrual flooding begi . |04Aug83 20:00
15.00 Flood stage minor agricultrual looding begi... [12Augd3 08:00
16.00  |Flood stage minar agricultrual flooding begi... | 28Aud3 07:00
15.00 Flood stage rminor agricultrual flooding begi... [01S5epd3 23:00
13.00 Irrigation withdrawls Turn off purmps 095epS83 03:00
11.00  |Poor oxyaen content possibl.. [Oxygen infugion 125ep93 24:00
11.00  |Poor oxyaen content possibl.. [Cxygen infusion 175ep93 07:00
11.00 Poor oxygen content possibl . [Oweygen infusion 245ep83 23:00
11.00 Foor oxygen content possihl... [Oxygen infusion 285ep83 10:00
9.00 Municipal water supply Turn off pumps 040183 17:00
Min Stage - 21Feh33, 01:00 8.00 ft
I Print ... ] [ Save To File ] [ Close

Figure 12.23 The Receding Response Report
7. Click Close, the Receding Response Report dialog box will close

12.10 Printing and Exporting Reports

The Project Benefits, Annual Project Benefits, Impact Response, and
Recession Response reports share the same method for printing and
saving. From each report, there is a shortcut menu that allows you to print
the report, preview the report before you print, and save the report to an
ASCII or text (.txt) file (tab delimited). Right-clicking on the active report
accesses the shortcut menu. Another way to print or export the reports is
by clicking on Print or Save to File. Either method accesses the same
dialog boxes.

12.10.1 Printing Reports

The output will be a print of the screen image of the report you actively
have open. If items in the columns of the report are not printing, you can
use the mouse to resize the column widths and the width of the entire
report dialog box if you need to see more detail. To do so, roll the mouse
pointer over one of the lines that delimit the columns or over the dialog
box border. You can click on that line with the left mouse button and drag
the mouse from side to side to indicate how wide you want the columns or
dialog box. If you end up highlighting some cells in the table, then you
probably moved the mouse slightly just before you pressed the button.
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To print a report:

1. Open the report you wish to print. To open the Project Benefits,
Annual Project Benefits, Impact Response, or Recession Response
Reports, refer to the previous sections 12.6, 12.7, 0, and 12.9,
respectively.

2. At the bottom of the report dialog, click Print. The Print
Properties dialog box (see Figure 12.4, page 12-3). You could also
right-click on the report and select Print from the shortcut menu.

4. Make the same adjustments for printing as described in Section
12.1.2 (page 12-2).

5. After you have everything set, click Print. Your default system
print settings dialog box will appear. Select the printer, and any
other options you wish to set, click OK. The report will then be
printed on the selected printer.

12.10.2 Print Preview

You can also preview the report before printing.
To view a print preview:

1. Open the report you wish to preview. To open the Project Benefits,
Annual Project Benefits, Impact Response, or Recession Response
Reports, refer to the previous sections 12.6, 12.7, 12.8, and 12.9,
respectively.

2. Right-click anywhere one the report. From the shortcut menu, click
Print Preview.

3. The Print Properties dialog box will appear (see Figure 12.4, page
12-3).

4. Make the same adjustments for printing as described in Section
12.1.2 (page 12-2).

5. After you have everything set, click Preview. The Print Preview
dialog box will appear (see Figure 12.12, page 12-12).

6. If you like what you see in the Print Preview dialog box, you can
print by clicking Print, which opens the system Print dialog box

7. Select the printer, and any other options you wish to set, click OK.
The report will then be printed on the selected printer.

12.10.3 Exporting Reports to File

You can also export the reports to an ASCII delimited file.
To export results:

1.  Open the report you wish to export. To open the Project Benefits,
Annual Project Benefits, Impact Response, or Recession Response
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Reports, refer to the previous sections 12.6, 12.7, 12.8, and 12.9,
respectively.

At the bottom of the report dialog box, click Save to File. The
Table Export Options dialog box will open. You could also right-
click on the report, from the shortcut menu, click Export, and the
same dialog box will open.

You can specify the delimiter to be used, the default is TAB. Your
choices are TAB, SPACE, COMMA, or COLON.

You can also include the column headers of the report (default),
include gridlines, and include the title of the report.

Once you are set, click OK, the system Save Browser will open.
Select where you want the file to be saved and a filename. If you
want the file to have an extension, you must enter your own; there
is no default extension.

Click Save, the Save Browser will close. The filename that you
entered will now be saved on your computer.
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Appendix B

Data Preparation

The geographic information system (GIS) pre-processing that is required
for an FIA study is handled through the use of the ESRI ArcGIS Desktop
software. Information and availability about the ArcGIS Desktop software
1s available from ESRI (www.esri.com). The software should include
ArcMap, the ArcGIS 3D Analyst extension, and the ArcGIS Spatial
Analyst extension.

Besides developing the layers that HEC-FIA requires, the GIS pre-
processing steps outlined in this chapter will ensure that all geographic
data layers are in the same projected coordinate system.

There are several GIS pre-processing steps that need to be completed
before creating a study in HEC-FIA. Depending on the level of detail in
the study, not all of the following will have to be utilized:

Preparation of maximum inundation depth grids

Preparation of duration and arrival time grids

Creation of maximum inundation area polygon

Generation of the hazard area boundary

Preparation of a digital terrain model

Preparation of arrival time grid for depths two feet and greater

Preparation of FEMA (US Department of Homeland Security,

Federal Emergency Management Agency) HAZUS (HAZards

United States) data

8. Preparation of various items developed by HEC-GeoRAS
(Hydrologic Engineering Center's ArcGIS extension for processing
geospatial data for HEC-RAS)

9. Preparation of impact area polygons

10. Preparation of double warning time polygon

11. Agricultural grid preparation.

Nk =

Each of these steps is explained in the following sections.

B.1 Preparing Maximum Inundation Depth Grids

For rapid consequence assessment, flood inundation information for a
specific flood scenario is supplied to HEC-FIA in the form of depth grids.
Depth grids used for the assessment are typically generated by a hydraulic
engineer using HEC-GeoRAS, RAS Mapper or another hydraulic model.
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The maximum inundated depth grid is required for each flood scenario to
be analyzed. Note, if the maximum inundation depth grid was produced in
RAS Mapper then the depth grid is already in the binary format (.flt)
required by HEC-FIA. The RAS Mapper maximum inundation depth grid
is located in the “Max WS” folder of the RAS Mapper results directory.

To convert the depth grid(s) to binary format (.flt):

1. Start ArcCatalog, the ArcCatalog window will open (Figure B.1).

) ArcCatalog - ArcView ISENCE X
File Edit View Go Tools Window Help
=2 i88 &\ @S0 >N

Location:  [Catalog =
Styleshest:  [FGDC ESRI

——— . xI[ Conterts | preview | Metadata |
! Catalog -} ArcToolbox| Mame

Y =-§33 3D Analyst Tools @ch

(g Databsse Connections @ Analysis Tools (12 Database Connections
{IH Database Servers -3 Cartog [CH Database Servers

GIS Servers & Conves ools (58 GIS Servers

A Search Results - Data Management Tools A Search Results

&9 Geocoding Tools

& Server Tools
& Spatial Analyst Tools
&P Spatial Statistics Tools

Favorites | I

Figure B.1 ArcCatalog Window.

2. If the ArcToolbox Pane is not present, click ArcToolbox on the
Standard Toolbar (Figure B.2) and the ArcToolbox Pane will
display in the ArcCatalog window (Figure B.1).

=) fp FEEE R A | QDO ¥ 2
Figure B.2 ArcCatalog Window—Standard Toolbar.
3. From the ArcToolbox Tree, ArcToolbox ax
double-click Conversion Tools, ArcToelbox

double-click From Raster, and - 3D Analyst Tools
@ Analysis Tools

then double-click Raster to 1@ Cartogrophy Tools

Float (Flgure B3) E!@ Conversion Tools
4. The Raster to Float dialog box i & From KML

will open (Figure B.4). Click the £ & From Raster

----- , ., Raster to ASCI
2 L
% next to the Input raster box -\ Rasterto Float
. i, Raster to Point
to select a grid.
5. The Input raster browser will

&
%, Rasterto Polygon
e *, w, Rasterto Pelyline

open (Figure B.5). Browse to %:w Ra:;i's“ Video
the location of the depth grid file E& Moot

select it. Click Add, the Input &8s To CAD

raster browser will close, and - & To Collada

the path and the name of the
selected depth grid file will be
displayed in the Input raster box on the Raster to Float dialog
box (Figure B.4).

Figure B.3 ArcToolbox Tree.
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L

-

s '
#° Raster to Float [ = | [E] ihj
-
& Input raster
| =
& Output floating point raster file
| =
(5]4 Cancel Environments... Show Help == |
Figure B.4 Raster to Float dialog box.
Input raster ﬁw

Look in: | B Catalog

= x| eslswle] [== s

@) GIS Servers
-\ Search Results
2% Toolboxes

MName: ||

Show of type: |Rasters

“

Figure B.5 Input raster browser.

By default the output floating raster file will be stored to the same
directory as the selected depth grid file. In the Output floating
point raster file box (Figure B.6) the path and the default name for
the binary file will appear. The default name is the depth grid
filename with RasterT appended to the front, and appended to the
end if I.FLT (i.e., RasterT dp001.FLT). Modify this to represent
flood scenario represented by the depth grid (i.e. FP_Fail.flt).

Input raster

F

| E:\projects\FlA\westfork\RAS_OUTYFP_Fail\dp001
Output floating point raster file

'}

=

| Sr\projects\FIAwestfork\RAS_OUT\FP_Fail\FP_Fail FLT

'}

=

-

Figure B.6 Output floating point raster file default name (Raster to

Float dialog box).
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B.2

7. Click OK. The Raster to Float dialog box will close and the
Raster to Float Compute dialog box will open (Figure B.7). This
dialog box notifies the user of the status of the compute and how
long it took to create the binary file. When finished viewing
information, click Close to close the Raster to Float Compute
dialog box.

Raster to Float @

<= Details

[ Close this dialog when completed successfulty

Start Time: Tue May 17 15:14:55 2011 &
Executed (RasterToFloat) successfully.
End Time: Tue May 17 15:14:57 2011
{(Elap=sed Time: 2.00 seconds)

m

Figure B.7 Raster to Float compute dialog box.

8. Now in the selected directory, there are two files, *.flt and *.hdr.
The depth grid has been successfully converted to a binary format.

Preparing Duration and Arrival Time Grids

This step is only required if using duration and arrival time grids in place
of hydrograph data. Duration grids are only required for agricultural
damages. If agricultural damage is not part of the assessment then duration
grids do not need to be prepared. Arrival time grids are required for both
agricultural and life loss calculations.

Duration grids and arrival time grids are generally produced from either
ArcGIS plug-ins or RAS Mapper. The duration grid is defined as the
duration of time a grid cell is wet. The arrival time grid contains the
amount of time it takes for water stage to reach a predefined threshold at
each cell. Typically the arrival time threshold will be two (2) feet. If life
loss calculations are to be computed with arrival time grids, make sure the
threshold for arrival time (default of 2 feet) is the same threshold used to
define the hazard boundary for each scenario.

For an agricultural damage assessment, the arrival time threshold will
typically be zero (0) feet.
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B.2.1 Duration Grid Preparation

To convert the duration grid to binary format (.flt):

1.

2.

Start ArcCatalog. The ArcCatalog window will open (see Figure
B.1, page B-2).

If the ArcToolbox Pane is not present, click ArcToolbox on the
Standard Toolbar (see Figure B.2, page B-2) and the ArcToolbox
Pane will display in the ArcCatalog window.

From the ArcToolbox Tree, double-click Conversion Tools,
double-click From Raster, and then double-click Raster to Float
(see Figure B.3, page B-2).

The Raster to Float dialog box will open (see Figure B.4). Browse
to the location of the duration grid file by clicking next to the Input
raster box.

The Input raster browser will open (see Figure B.5). Browse to the
location of the duration grid file, click on the duration grid
filename. Click Add, the Input raster browser will close (see
Figure B.5), and the path and the name of the selected duration grid
file (1i.e., E:\projects\FIA\westfork\Duration\FP_Fail

\FFP_F Duration) will appear in the Input raster box on the Raster
to Float dialog box (see Figure B.4).

By default the software will create the output floating point raster
file to the same directory as the selected duration grid file. In the
Output floating point raster file box (see Figure B.6) the path and
the default name for the binary file (i.e.,
E:\projects\FIA\westfork\Duration\FP_Fail\RasterT FP FI1.FLT)
will appear. Modify the float file name to represent the flood
scenario represented by the duration grid (i.e.

FP Fail Duration.FLT).

Click OK, the Raster to Float dialog box will close. The Raster to
Float Compute dialog box will open (see Figure B.7). This dialog
box notifies the user of the status of the compute and how long it
took to create the binary file. When finished viewing information,
click Close. The Raster to Float Compute dialog box will close.
Now in the selected directory, there are two files, *.flt and *.hdr.
The duration grid has been successfully converted to a binary
format.

B.2.2 Arrival Time Grid Preparation

To convert the arrival time grid to binary format (.flt):

1.

Start ArcCatalog. The ArcCatalog window will open (see Figure
B.1).
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B.3

If the ArcToolbox Pane is not present, click ArcToolbox on the
Standard Toolbar (see Figure B.2) and the ArcToolbox Pane will
display in the ArcCatalog window.

From the ArcToolbox Tree, double-click Conversion Tools,
double-click From Raster, and then double-click Raster to Float
(see Figure B.3).

The Raster to Float dialog box will open (see Figure B.4). Browse

to the location of the arrival time grid file by clicking & next to
the Input raster box.

The Input raster browser will open (see Figure B.5). Browse to the
location of the arrival time grid file, click on the grid filename.
Click Add, the Input raster browser will close, and the path and
the name of the selected arrival time grid file will appear in the
Input raster box on the Raster to Float dialog box.

By default the software will create the output floating point raster
file to the same directory as the selected arrival time grid file. In the
Output floating point raster file box (see Figure B.6) the path and
the default name for the binary file (i.e.,
E:\projects\FIA\westfork\ArrivalTime\FP_Fail\RasterT FP _FI1.FL
T) will appear. Modify the float file name to represent the flood
scenario represented by the arrival time grid (i.e.

FP Fail Arrival FLT).

Click OK. The Raster to Float dialog box will close and the
Raster to Float Compute dialog box will open (see Figure B.7).
This dialog box notifies the user of the status of the compute and
how long it took to create the binary file. When finished viewing
information, click Close. The Raster to Float Compute dialog box
will close.

Now in the selected directory, there are two files, *.flt and *.hdr.
The arrival time grid has been successfully converted to a binary
format.

Maximum Inundated Area Polygon

A polygon that represents the maximum inundated area for the largest
flood scenario is necessary to trim other required data down to a
manageable size. The inundated area polygon for the maximum flood
inundation scenario is typically generated by the hydraulic engineer while
performing inundation mapping in HEC-GeoRAS (bounding polygons).
These bounding polygons are stored in the HEC-GeoRAS geodatabase for
a given study. This maximum inundated area will need to be converted to
a shapefile for later use.

To convert the maximum inundated area bounding polygon to a shapefile:

Start ArcCatalog. The ArcCatalog window will open (see Figure
B.1).
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From the first pane (the Catalog Tree), browse to the folder that
contains the geodatabase file for your study.

Once the geodatabase file appears in the Contents tab of the main
window (Figure B.8), double-click on the geodatabase filename
(i.e., Turman_SDF.mdb). Next, double-click on the geodatabase
feature dataset (i.e., RasResults).

Contents l Preview] Metadata]

[Marne | Tvpe
_a Truman_SDF . mdb Personal Geodatabase
E dp001 % Raster Dakaset

Figure B.8 Contents Tab—Geodatabase File.

The bounding polygon file created by HEC-GeoRAS should appear in the
list (i.e., bP0O0I). Right-click on the bounding polygon filename (Figure
B.9). From the shortcut menu, point to Export and select To Shapefile
(single).

Contents I F'rewew] Metadata]

Marne Tywpe
=1 BankPaints Personal Geodatabase Feature Class
BoundingPalygons Personal Geodatabase Feature Class

bPoOO1 Percnnal | Geodatabase Feature Class
HOLD Copy Ctrl+C  |Geodatabase Feature Class
River: 3 [elete seodatabase Feature Class
Staran . Gecdatabase Feature Class
®SCUE e P2 |cecdatabase Feature Class

Creakte Layver...

To Geodatabase (single). ..

To Geadatabase (multiple)...

Load »

To Shapefile (rultiple). ..

Froperties...

Figure B.9 Export Shortcut Menu.

5. The Feature Class to Feature Class dialog box will open (Figure B.10).

* Feature Class to Feature Class "L ‘g‘
[3) Help
Input Features
[ E:DataProjectsi TrumaniHEC-GeoRAS_DepthGridsiExtreme Faili Truman_SDF.mdbiRaskesults\bPo0] (55 Output Feature
Class

Output Location
[ Ex\DataProjects\TrumaniHEC-GeoRAS_DepthGridsiExtreme Fal =

The name of the output
feature class.

Qutput Feature Class

| Truman_Extremeral_BoundingPokygan.shp

Expression (optional)

&l

=

Field Map (optional)

# GRIDCODE (Doutle) ﬂ

# Shape_Leng (Double)

). Shiape_irea (Double) ﬂ
4|
3

¥ Geodatabase Settings (optional)

[0 | cacel | Envicments.. | cchHigeHen |
Figure B.10 Feature Class to Feature Class dialog box.
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6.

The Input Features box should contain the name of the selected
bounding polygon file. Choose the location to store the shapefile

by clicking = next to the Output Location box. The Output

Location browser will open (Figure B.11). Browse to the folder where

7.

8.

you want to store the shapefile, click Add. The Qutput Location

browser will close, Qutput Location 3]
and the pathname Lookin: [0 HEC-GieaPlAS_DepthGrids RS ]
with the selected

[ Type |
Falder

folder Wlll appear [ZExtreme Mo Fail Falder
. (23 ormal Fail Folder
m the Output [ uUnusual Fail Falder

Location box of
the Feature Class
to Feature Class

dlalog bOX. Mame: |Exnemg Fail Add
In the Output Show of ype: [ ikers fsted. =l Cancel

Feature Class box,
provide a name for Figure B.11 Output Location Browser.

the shapefile (i.e.,

Truman_ExtremeFail BoundingPolygon)

Click OK. The Feature Class to Feature Class dialog box will
close, and the Feature Class to Feature Class Compute dialog
box will open (Figure B.12). This dialog box will contain
information on if creation of the float file was successful and how
long it took to create the binary file. Click Close. The Feature
Class to Feature Class Compute dialog box will close and the
shapefile will appear in the location you selected.

eature Class to Feature Class X

<< Details

[™ Close this dialog when completed successfully

Executing (FeatureClassToFeatureClass 3 : A
FeatureClassToFeatureClass "E:'DataProjects’ Truman' HEC-
GeoRAS_DepthGridshExtreme Faill Truman SDF.wdb' RasResults\hPOO1™
"E:Y DataFrojectsh Truman HEC-GeoRAS DepthiGridshExtreme Fail®™
Truman ExtremeFail BoundingPolygon.shp # "GRIDCODE GRIDCODE true
falze false § Double 0 O ,First,#,E:yDataProjects) Trumany HEC—
GeoRAS_DepthGridsiExtrewme Faill Truwan SDF.wcdb) RasResults
\bPDDl,GRIDCODE,—1,—1:Shape_Leng Shape_Length false true true §
Double 0O 0O ,First,#,E:DataProjects’ Truman' HEC-GeoRAS DepthGrids
YExtreme Faill Truman SDF.wdb' RasResults\bFPO01, Shape Length,-1,-
1:3hape Ares Zhape Area false true true & Double 0 0 JFirsc, #,E:
YDataProjects) Truwan' HEC-GeoRAS DepthGrids\Extrems Fail
Y Truman SDF.wdb' RasResultshbPO01, Shape_Area,-1,-1" # "E:
Y DataProjects) Truwan' HEC-GeoRAS DepthGrids)Extreme Fail
\Truman_ExtremeFail_BDundingPDlygon.shp"
Start Time: Wed Nowv 19 05:37:51 2003
Executed (FeatureClassToFeatureClass 3] successfully.
End Time: Wed Mowv 19 08:37:52 2008 (Elapsed Time: 1.00 seconds)
The output resolution is larger than the input feature olass
resolution g

Figure B.12 Feature Class to Feature Class Compute dialog box.
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B.4 Generate Hazard Area Boundary

During the evacuation portion of the life loss computation in HEC-FIA,
the time it takes for people in a given structure to evacuate safely (defined
as the time from leaving a structure to reaching a safe location) can be
defined by either:

e Entering the exact time (minutes) it takes for the inhabitants of
each structure to reach a safe location, or

e Providing a hazard area boundary and nominal evacuation velocity
(mph) and letting HEC-FIA compute the time required for the
inhabitants of each structure to evacuate to safety.

Typically, a hazard area boundary and nominal velocity will be entered in
HEC-FIA to estimate the evacuation times for a given event. The hazard
area boundary should be determined by creating a polygon that represents
the extents of flooding where depth is greater than two feet. Each flood
event being simulated will have a separate hazard area boundary. To
create a hazard area boundary, follow the steps in the following sections.

B.4.1 Reclassify Depth Grid Cells

Reclassify depth grid cells for the maximum depth grid to values of one
(1) if greater than two feet deep and two (2) if less than or equal to two
feet deep:

1. Start ArcMap. The ArcMap window will open (Figure B.13). By
default, a new empty map is selected, click OK.

@R Untitled - ArcMap - ArcView = | B |
File Edit View Bookmarks Insert Selection Tools Window Help
[ = = @ + A N=E20 5
x =]
[EEE | [@u =
Stantusing Arehtap vith
Q| @ aomwempymen

ovide readtouse layouts and base maps for
vaphic tegions.

I
é ~ An gisting map:

Browiss for maps.

T4 AGeoHMS_EX1\TemaintTemsin.nisd

I Immedistely add data

I~ Do not show this dislog again
Display [ Load last map on startup
Selection =l
Sotece 30|24 [

Drawing ~ & O~ A~ (0] Aral [0 -] B sru A~

880.096 997.602

Figure B.13 ArcMap Window.

2. If the Spatial Analyst Toolbar is not available from the ArcMap
window, right-click on the empty area next to the Menu Bar
(Figure B.14). From the shortcut menu, click Spatial Analyst, the
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@ Untitled - ArcMap - ArcView

e
Fie Edit View Bookmarks Insert Selecion Tools Window Help -\
I R
=] Layers] rcToolbox
Distributed Geodatabase
[+ Draw
Editor
Si ols|
@ Spatial Statistics Tools
Spatial Adjustment
[V Standard E!
StreetMap
Tablet
[V Tools
Topology
Utility Network Analyst
Versioning
Display.
Selection Customize. =
Sarce || Favortes [Index | Search [ Resits] g0 | 2 w View Source IO
Drawing > K (0 & | O~ A~ /< |[o el S0 <[ B 7 uAv &g 2~
Zoom in on the center of your map. | [760.433 1044822 Unknown Units A

Figure B.14 Toolbar Setup shortcut menu.

Spatial Analyst Toolbar (Figure B.15) will appear in the ArcMap
window in the toolbar area.

5patia|5na|yst"| LEI}'ETZI ﬂ g@ [ ‘

Figure B.15 Spatial Analyst Toolbar.

From the Spatial Analyst Toolbar, click Spatial Analysis and then
select Reclassify from the shortcut menu. The Reclassify dialog
box will open (Figure B.16).

([ Reclassify &‘g
Input raster: Idepﬁm ;I El
=

Redass field: I

—Set values to redassify
Qld values | New values - Classify... |
0-2 2 | .
3757 1 &I
MNoData MoData
AddEntry |
4| T 3 Delete Entriesl
Load... | Save... | Frecision. .. | I

[~ change missing values to NoData

Output raster: I C:\Users\gohectam'\Desktop\FIA_Workshop\FIA_

OK

Cancel |

e

Figure B.16 Reclassify dialog box.
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Input raster is the maximum depth grid (depth0) for the flood
scenario being assessed. Select the depth grid file from the
dropdown list or by clicking open 2 next to the Input raster box.
The Choose an input raster browser will open. Browse to the
location of the depth grid file, click on the depth grid filename and
then click Add. The Choose an input raster browser will close,
and the filename of the grid will appear in the Input raster box on
the Reclassify dialog box.

Leave the Reclass field box blank.

Default values will appear in the Set values to reclassify box
(Figure 3.18). These values (both old and new) need to be reset.
Set all values less than or equal to two (2) feet to a new value of
two (2) and values from two (2) feet up to the highest value in the
depth grid to a new value of one (1). For an example, see Figure
3.16 (page 3-8). Note that when entering the old value range a space
is required on both sides of the dash (enter O - 2, not 0-2).

set values to redassify

Old values Mew values - Classify...
16.766584 - 22.556134 15
22.556134 - 28.345684 16
28.345684 - 34.135235 17
34.135235 - 39.924785 13 Add Entry

39.924785 - 45. 714335 19
1 1 3

i

Load... Save... | Precision. ..

i

Figure B.17 Set Values to Reclassify (Reclassify dialog box).

In the Output raster box, type the desired pathname for the depth
grid or click open 2 to browse to the place you would like to save
the grid.

Click OK. The hazard area grid will be created. When that is
finished, the Reclassify dialog box will close and the hazard area
boundary grid will display in the ArcMap window.

B.4.2 Generate Polygon Shapefile of the Hazard Area
Boundary

Generate a polygon shapefile that represents the hazard area boundary
(can be done in ArcMap or ArcCatalog):

1.

If the ArcToolbox Pane is not present, click ArcToolbox ® on
the Standard Toolbar (see Figure 3.1, page 3-1) and the
ArcToolbox Pane will display in the ArcMap or ArcCatalog
window.
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From the ArcToolbox Tree, double-click Conversion Tools,
double-click From Raster, and then double-click Raster to
Polygon (see Figure B.3). The Raster to Polygon dialog box will
open (Figure B.18).

r}" Raster to Polygon l = | (=] |_ﬂh1

Input raster -
| C\Temp\GIS_Workshop\GIS_Shapes\nf_boundary ¥ [&
Field {optional)

| VALUE ﬂ

Output polygon features
| C:\Temp\GIS_Workshop'\GIS_Shapes\RasterT_nf_bouni.shp =

m

[v Simplify polygons (optional)

-

oK Cancel Environments. .. | Show Help == |ﬂ

L

Figure B.18 Raster to Polygon dialog box.

The input raster file is the hazard area boundary grid that was
created in the previous section. Select the location of the hazard
area boundary grid by clicking open 2 next to the Input raster
box (Figure B.18). Browse to the location of the hazard area
boundary grid, and select it. Click Add, the Input raster browser
will close, and the path and the name of the selected hazard area
boundary file will appear in the Input raster box on the Raster to
Polygon dialog box.

The Field box should be set to VALUE,; this is used to assign
values from the cells in the hazard area boundary file to the
polygons in the shapefile.

By default the software will store the output shapefile to the same
directory as the selected hazard area boundary grid. In the Output
polygon features box (see Figure 3.20, page 3-10), the path and the
default name for the shapefile will appear. Change this name to
symbolize the depth grid it represents (i.e.

normal_fail hazardarea.shp)

Select Simplify polygons so that the software will smooth the
polygons in & simpler shapes.

Click OK. The Raster to Polygon dialog box will close and the
Raster to Polygon Compute dialog will open. This dialog box
notifies the user of the status of the compute and how long it took to
create the binary file. When finished viewing information, click
Close. The Raster to Polygon Compute dialog box will close.
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B.4.3 Editing the Hazard Area Boundary Shapefile

All polygons with a value of one (1) in the output polygon dataset
represent the hazard area boundary. Edit the polygon shapefile and select

all polygons with a value of two (2) and

Edito["| 3 |.|:' > Task

delete them.
To edit the hazard area boundary shapefile: B¢ Stop Editing
1. From the Editor Toolbar click Editor | ===t
(Figure B.19), from the shortcut menu Move
click Start Editing.
2. Right click on the shapefile that was _
created in the previous section. From . .
the shortcut menu (Figure B.20), click ﬁ%ﬁﬂelillng Start Editing
Open Attribute Table. The attribute )
table for the hazard area polygon file will open (Figure B.21).
B £F layers = || g ArcToolbox
= [ @ 20 Analyst
LBy Copy
=l 1 = Remove
I Joins and Relates [
Figure B.20 Open Attribute Table Menu Item.
3. Click Options (Figure B.21). From the shortcut menu, click Select

by Attributes. The Select by Attributes dialog box will open
(Figure B.22).

- N
Attributes of RasterT_full_nal [E=EEN

FID | Shape* | ID | GRIDCODI
| 4571 | Polygon | 457
2209 | Polygon 220

2238 | Polygon 223
2810 | Polygon 281
3154 | Polygon | 315

¢4 Find & Replace...

0

Clear Selection

E

T

1

1

1

1

3178 | Polygon 7 1
3191 | Polygon 319 1
3297 | Polygon 329 1
3416 | Polygon | 341 1
3510 | Polygon | 351 1
3725 | Polygon vz 1
4977 | Polygon 497 1
5000 | Polygon | 500 1
5040 | Polygon | 504 1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

Switch Selection
Select All
Add Field...

Turn All Fields On
v~ Show Field Aliases
Restore Default Column Widths

5064 | Polygon 506
5101 | Polygon 510
5466 | Polygon 545
5778 | Polygon | 577

Joins and Relates »

Related Tables 3
Hil Create Graph...

6120 | Polygon 612
6143 | Polygon 614
6213 | Polygon 621

Add Table to Layout

6355 | Polygon | 635

6802 | Polygon | 860 % Reload Cache

6938 | Polygon 693

7220 | Folygon | 722 & Print...

] 7470 | Polygon 74T Reports »

7483 |Polygon | 748

7519 | Polygon | 751 Export...

7519 | Polygon 75 1 Appearance...

w’;{‘emrd:ﬂj = 1 jd: Show: W Selected Records (1outof 212115 Selected) Options =
Figure B.21 Attribute Table.
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.O\

Select by Attributes &léj

Enter a"WHERE clauze to zelect records in the table window.

Method : Create a new selection ﬂ
IIFlDII J
IllDII
"GRIDCODE"

= | £ Like

Iz Get Unique Values | GoTo

SELECT " FROM rastert_nf_szbol WHERE:
“GRIDCODE" =3

Clear Werify | Help | Load... | Save... |

Apply | Cloze |

b

Figure B.22 Select by Attributes dialog box.

Double-click on "GRIDCODE", in the SELECT * FROM
shapefile name WHERE box "GRIDCODE" will appear. Click
the equals sign button and then enter 2.

Click Apply, in the attribute table all the rows with a GRIDCODE
equal to two (2) will be highlighted in a cyan color. If you have the
shapefile displayed in the ArcMap window, the same items will be
highlighted in cyan.

Click Close, the Select by Attributes dialog box will close.

From the attribute table dialog box push the Delete key on your

keyboard. All of the highlighted rows will be deleted. Click <IN
close the attribute table.

From the Editor Toolbar click Editor (see Figure B.19). From the
shortcut menu click Save Edits. Now the hazard area boundary
shapefile has been edited to contain only the polygons that delineate
areas where the maximum depth is greater than two feet.

Repeat all steps in this section for each depth grid in the study.
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B.5 Preparing Digital Terrain Model

Terrain data must be in binary grid format for use in HEC-FIA. Terrain
information is required to assign ground elevations to a structure inventory
generated in HEC-FIA, to update ground elevations in an existing
structure inventory, and to determine the arrival time at the hazard
boundary during the evacuation stage of the life loss compute. To prepare
a terrain grid for importing into HEC-FIA, follow the steps in this section.

B.5.1 Clip the Original Digital Terrain Grid

If the existing terrain grid extends far beyond the limits of the study, you
can clip it the same area that is covered by the maximum inundated depth
grid to make using it within HEC-FIA more efficient. If the terrain grid is
of manageable size (less than 1GB in size), then skip to Section B.5.2.

To clip the digital terrain grid:

Start ArcMap. The ArcMap window will open (see Figure B.13).

2. If the ArcToolbox Pane is not present, click ArcToolbox B on
the Standard Toolbar (see Figure B.1) and the ArcToolbox Pane
will display in the ArcMap window.

3. From the ArcToolbox Tree, double-click Spatial Analyst Tools,
double-click Extraction, and then double-click Extraction by

Mask (Figure B.23). ﬁ Spatial Analyst Tools
4. The Extract by Mask dialog -8 Conditicnal
box will open (see Figure 3.27, % Density
page 3-14). Browse to the -8 Distance
location of the digital terrain grid 518 Bdraction
file by clicking open 2/ next to |/ Extract by Attributes
the Input raster box. . /" Exract by Circle
5. The Input raster browser will L
open (see Figure B.5). Browse . - Extract by Points
to the location of the digital
terrain grid file, click on the Figure B.23 Spatial Analyst

digital terrain gird filename. Tools (ArcToolbox Tree).

Click Add, the Input raster

browser will close, and the pathname of the selected digital terrain
grid file (i.e., C:\Temp\GIS Workshop\GIS Shapes\terrain) will
appear in the Input raster box on the Extract by Mask dialog box
(Figure B.24).

6. Browse to the location of the maximum inundated area bounding
polygon shapefile (created in Section B.3) by clicking B next to
the Input raster or feature mask data box. The Input raster or
feature mask data browser will open (Figure B.25).
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A Extract by Mask =N X
Input raster .
| CATemp\GIS_Workshop\GIS_Shapesiterrain j =
Input raster or feature mask data
| CATemp\GIS_Workshep\GIS_Shapes\max_extent.shp ﬂ =

Output raster
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| C:\Temp\GIS_Workshop\GIS_Shapes\Extract_terri =
(84 Cancel Environments. .. | Show Help == |
L
Figure B.24 Extract by Mask dialog box.
Input raster or feature mask data ﬁ

Lookin: |1 GIS_Shapes

=l 2 ol

MName:

|n'|ax_e:derrt.shp

Show of type: |F~!asters or Features

.

Figure B.25 Input raster or feature mask data browser.

7. Browse to the location of the maximum inundated area bounding
polygon shapefile, click on the shapefile filename. Click Add, the
Input raster or feature mask data dialog box will close, and the

path and the name of the selected maximum inundated area
bounding polygon shapefile will appear in the Input raster or
feature mask data box on the Extract by Mask dialog box.

By default the software will create the masked terrain digital grid in

the same location as the original terrain digital grid.
Click OK, the Extract by Mask dialog box will close and the

Extract by Mask Compute dialog box will open (Figure B.26).
This dialog box notifies the user of the status of the compute and
how long it took to create the masked digital terrain grid file. When
finished viewing information, click Close, the Extract by Mask
Compute dialog box will close and the shapefile will appear in the
location you selected.
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B.5.2

Now in the selected directory, Extract by Mask B
the masked terrain digital grid Conveting features..
file will appear.
I™ Close this dialog when completed successfully
Convert Terral n Grld to \GIS_Workshop\GIS_Shapes\terrain C: -

a B i n a ry Fo rm at :::rr.ax_ext,e:t, .shp C:\Temp\GIS_Workshop
Convert the clipped digital -
terrain grid to binary format

(flt):

1.

m

\GI5_Shapes\Extract_ terrl
Start Time: Thu May 19 14:22:31 2011

Figure B.26 Extract by Mask compute

dialog box.
Start ArcMap. The

ArcMap window will open (see Figure B.13).

If the ArcToolbox Pane is not present, click ArcToolbox ¥ on
the Standard Toolbar (see Figure B.1) and the ArcToolbox Pane
will display in the ArcMap window.

From the ArcToolbox Tree, double-click Conversion Tools,
double-click From Raster, and then double-click Raster to Float
(see Figure B.3).

The Raster to Float dialog box will open (see Figure B.4). Browse

to the location of the clipped digital terrain grid file by clicking =
next to the Input raster box.

The Input raster browser will open (see Figure B.5). Browse to
the location of the clipped digital terrain grid file, click on the
clipped digital terrain grid filename. Click Add, the Input raster
browser will close, and the pathname of the selected clipped digital
terrain grid file will appear in the Input raster box on the Raster to
Float dialog box.

By default the software will create the output floating point raster
file to the same directory as the selected clipped digital terrain grid
file. In the Output floating point raster file box (see Figure B.6)
the path and the default name for the binary file will appear.

Click OK, the Raster to Float dialog box will close. The Raster
to Float Compute dialog box will open (see Figure B.7). This
dialog box notifies the user of the status of the compute and how
long it took to create the binary file. When finished viewing
information, click Close, the Raster to Float Compute dialog box
will close.

Now in the selected directory, there are two files, *.flt and *.hdr.
The clipped digital terrain grid has been successfully converted to a
binary format.

The grid can also be converted to ASCII file format for importing into
HEC-FIA using Raster to ASCII. However, binary format is preferred
due to smaller file sizes and faster processing time.
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Preparing HAZUS Data

For a typical rapid consequence assessment, the required structure
inventory will be generated using data that accompany FEMA’s HAZUS-
MH software. If better data exists in the form of a current structure
inventory (point shapefile) or parcel database (polygon shapefile), those
should be used. In order to use HAZUS county, census block and
agricultural data, the geodatabase feature classes must be exported from
the geodatabase to shapefile format.

1. Start ArcCatalog. The ArcCatalog window will open (see Figure

B.1).

2. From the first pane, the Catalog Tree, browse to the folder that
contains the HAZUS county and census block geodatabase file for
the state that contains your study area (i.e., bndrygbs.mdb).

3. Double-click on bndrygbs.mdb, in the Contents Pane (Figure 3.33)
to display the contents of the geodatabase file.

4. In the Contents Pane, hold down CTRL and click to select both
hzCensusBlock and hzCounty (Figure B.27).

5. With both
feature classes
selected, right
click on one of
the features.
From the
shortcut menu
that appears,
point to Export
and select To
Shapefile
(multiple)
(Figure 3.34).

6. The Feature

Cortents l Preview ] Metadata ]

MName

| Type

Bl heTract

[ hz5qFootageOccupT

[E] hzSqFootageOccupB

[E hzMeansCountyLocationFactor
[E hzExposureOccupT

[E] hzExposureOccupB
hzExposureContentOccupT
hzExposureContentOccupB
[E] hzDemographicsT

[E] hzDemographicsB

&1 hzCounty

53] hzCensusBlock

[E] hzBldgCountOccupT

[ hzBldgCountOccupB
eqTractAttribs

Personal Geodatabase Feature Class
Personal Geodatabase Table
Personal Geodatabase Table
Personal Geodatabase Table
Personal Geodatabase Table
Personal Geodatabase Table
Personal Geodatabase Table
Personal Geodatabase Table
Personal Geodatabase Table
Personal Geodatabase Table
Personal Geodatabase Feature Class
Personal Geodatabase Feature Class
Personal Geodatabase Table
Personal Geodatabase Table
Personal Geodatabase Table

Figure B.27 ArcCatalog Contents Pane.

Class to Shapefile (multiple) dialog box will open (Figure B.29).
The two geodatabase feature classes that were selected in Step 6 are
shown in the table under the Input Features box.

7. Browse to where you want to store the shapefiles by clicking =
next to the Output Folder box. The Output Folder browser will
open (Figure 3.36). Browse to the folder where you want to store
the shapefiles, click Add. The Output Folder browser will close,
and the pathname with the selected folder will appear in the Qutput
Location box of the Feature Class to Feature Class dialog box.

8. Click OK, the Feature Class to Shapefile (multiple) dialog box
will close, and the Feature Class to Shapefile (multiple) Compute
dialog box will open. This dialog box notifies the user of the status
of the compute and how long it took to create the files. When
finished viewing information, click Close, the Feature Class to
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&7 hzCounty Perscnal Geodatabase Feature Class

=] hzCensusBlock Personal Geodatabase Feature Class
hzBldgCou Copy Ctrl+C  paseTable

[E hzBldgCou nase Table

* Delete
eqTractAth nase Table
- Ename - -
Create Layer...

To Geodatabase (multiple)...

Upgrade Spatial Reference Teo Shapefile (multiple)...

1
Q Review/Rematch Addresses ?E] ML Recordset Document

Figure B.28 Export Geodatabase to Shapefile (ArcCatalog Contents

Pane).
' ™y
& Feature Class To Shapefile (multiple) @M
Input Features .

|

C:\Users\gOhectam\Desktop\FIA_Workshop'combined_WA_ORbndrygbs.mdb‘hzCounty g |
C:\Users\gOhectam\Desktop\FIA_Workshop'combined_WA_CORbndrygbs. mdbhzCensusBlodk

& Output Folder

&

=

oK | Cancel | Environments...l Show Help = |

"

Figure B.29 Feature Class To Shapefile (Multiple) dialog box.

Shapefile (multiple) Compute dialog box will close and the
multiple shapefiles (i.e., hizCensusBlock.shp, hzCounty.shp) will
appear in the location you selected.

To select only the data that is needed for the study area, use the inundated
area bounding polygon shapefile created in Section B.3 to clip the HAZUS
shapefiles. Make sure the inundated area polygon used in this step
represents the maximum possible water surface elevation (i.e., PMF with
failure for a typical IES).
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1. Start ArcMap. The ArcMap window will open (see Figure B.13).
You will need to add the two shapefiles generated from Step 9 (i.e.,
hzCensusBlock.shp, hzCounty.shp) and the inundated area bounding
polygon shapefile created in Section B.3.

3.

From the Table of Contents pane of the ArcMap window, right-click

Layers, from the shortcut menu click Add Data * ; the Add Data
browser will open

(Figure B.30). From g Oy

the browser, locate il SR

the inundated area E%Ei:?ﬁl'rﬁiﬁhp

bounding polygon o

shapefile you wish to S i :

use and click Add. i extract tend

The Add Data

browser will close I T
and the selected S re—— 3 | o
shapefile will now

appear in the Table Figure B.30 Add Data browser.
of Contents pane

under Layers.

4. From the Selection menu, click Select by Location. The Select by
Location dialog box will open (Figure B.31).

5. From I want to drop-down list select "select features from". In

the following layer(s) Select By Location [P
bOX Clle Lets you select features from one or more layers based on where they are
h ZCC“SUSB]OCk. IIO:\:b:: bi:: relation to the features in another layer.

6. From that drop-down [seiect features from =l
list select intersect. the f"D“":‘z”cgo'ua::(s”
From the features in
this layer drop-down D gt rountes
list select the [ mex_sxtent
inundated area
bounding polygon
shapefile (i.e.,
max_extent). [~ Only show selectable layers in this st

7. Click OK, a Selecting e =
features window will the features n this ayer:
Open' Once the ’i’e e (0 features selected) ﬂ
software has selected B e e
all of the census of: ]0.000000 [Fest =]
blocks that are Help [ o | ey | cose |
touched by the
inundation area Figure B.31 Select By Location dialog box.
polygon, the Select

By Location dialog box will close. On the display, the selected
census blocks are displayed in cyan.
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Next, export the selected polygons to a shapefile:

1. In the Table of Contents pane (Figure B.32), right click the census
block shapefile (i.e., hizCensusBlock). From the shortcut menu
point to Data, click Export Data; the Export Data dialog box will

open (Figure B.33).
5 £F Layers
=] hzCounty

=~
e rCencuchiocid

[E Copy
= " ¥ Remove

C
g P Open Attribute Table

C Joins and Relates

|:r <@ Zoom To Layer
= EQ Zoom To Make Visible
Visible 5cale Range

I Use Symbol Levels

Selection

Label Features

Save As Layer File...

E&I'E Perm

Properties...

View Metadata...

|W {}(Q Review/Rematch Addresses...
il S i

Figure B.32 Table of Contents pane.

-
Export Data

Export:  |Selected features

LIse the same coordinate system as:
" this layer's source data
% the data frame

= the Feature dataset you expart the data inka
(only applies if wou expaork bo & Feature dataset in a geodatabase)

Output shapefile or feature dass:

IC:'\.Users"'-qmedam"\.Desktop"'-.FI.F'-._Worl-:shop"'-.FI.ﬁ._Maps‘ﬁ.E:q:ort_Outp ﬁl

o]

Cancel

Figure B.33 Export Data dialog box.
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Usin

2. From the Export drop-down list, select Selected features.
From Use the same coordinate system as, select the data frame.

4. Browse to where you want to store the shapefile by clicking =
next to the QOutput shapefile or feature class box. The Saving
Data browser will open. Browse to the folder where you want to
store the shapefile. The Name box will have a default name (i.e.,
Export _Output.shp); enter a name for the shapefile (i.e.,
Truman_Censusclip.shp). Click Save, the Saving Data browser
will close, and the path and the shapefile name will appear in the
Output shapefile or feature class box of the Export dialog box.

5. Click OK. An Export Progress window will appear, displaying the
progress of exporting the data. Once the exporting of the data to the
shapefile is finished, a window will appear asking you if want to
add the shapefile to the map, click No.

6. Now you should have a shapefile of the clipped HAZUS data in the
location you selected.

Repeat the above process of selecting only the data in the study area for
the county data and export to a shapefile.

g HAZUS Data for Multiple States

In addition to the census, county and agricultural GIS polygon
datasets, the supporting HAZUS database(s) must be supplied to
the person that will be running HEC-FIA. The folder containing
the HAZUS data for a state within the study area in question
should be copied to the HEC-FIA study folder for easy access
during setup and running of HEC-FIA.

The HEC-FIA program uses one geodatabase for structure inventory and
vehicle inventory. The two HAZUS geodatabases that are critical for use
in HEC-FIA are named bndrygbs.mdb and fIVeh.mdb and are separate for
each state. If the study area crosses a state boundary, follow the same
process outlined in the previous section for data in each state, then append
the shapefiles for each data type (census blocks, counties, agricultural)
into a single polygon before importing them into HEC-FIA. The
supporting database tables must also be appended into one for each data
type before importing into HEC-FIA. These database tables include the
hzBldgCountOccupB, hzExposureOccupB, hzExposureContentOccupB,
and hzDemographicB tables from the bndrygbs.mdb database, the
fINightVehiclelnv table in the flVeh.mdb database, and the
flAgriculturelnventory table from the flAG.mdb database.

Step-by-step instructions on how to append tables using ArcCatalog
follows.

To merge HAZUS data for multiple states, do the following:
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From the HAZUS data, locate your states of interest (i.e., VA1
(Virginia), WV1 (West Virginia)), these are folder names.

Copy the required folders to your study directory. It would be a
good idea to create a backup copy of these folders somewhere else.
Start ArcCatalog. The ArcCatalog window will open (Figure B.1,
page B-2).

If the ArcToolbox Pane is not present, click ArcToolbox ® on
the Standard Toolbar (Figure B.2, page B-2) and the ArcToolbox
Pane will display in the ArcCatalog window.

From the ArcToolbox Tree, click Data Management Tools, click
General, and then double-click Append. The Append dialog box
will open (Figure ——
B.3 4) . » Input Datasets :
Now select the |
HAZUS dataset that
you want to be your
input dataset. For
example, the HAZUS
geodatabase file for

the state of Virginia L=
will be used as the oo et
input dataset. From e e
the Input Datasets

box, click open =
The Input Datasets
browser will open.
Select the HAZUS
geodatabase file for
the structure
inventory (i.e.,
bndrygbs.mdb) for the
state you are
interested in (i.e.,
VAI) click Add. From the list, select the appropriate personal
geodatabase table (i.e., hzBldgCountOccupB), click Add. The
Input Datasets browser will close and the name will appear in the
Input Datasets table on the Append dialog box.

Now select the HAZUS dataset that you want to be your target
dataset (which is your master file). For example, the HAZUS
geodatabase file for the State of West Virginia will be used as the
target dataset. From the Target Datasets box, press open. The
Target Dataset browser will open. Select the HAZUS geodatabase
file for the structure inventory (i.e., bndrygbs.mdb) for the state you
are interested in (i.e., WV'1) click Add. From the list, select the
appropriate personal geodatabase table (i.e., hzBldgCountOccupB),

#* Append

e 2 X |+ e |el2]x|+ [«

Subtype (optional)

OK | Cancel ‘ Environments. .. ‘ Show Help =

Figure B.34 Append dialog box.
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B.7

B.7.1

click Add. The Target Dataset browser will close and the name
will appear in the Target Dataset box on the Append dialog box.

8. Now the Append dialog box should have information about the
input dataset in the Input Datasets table and information about the
target dataset in the Target Dataset box. Click OK, the Append
dialog box will close.

9. The Append compute dialog box will open. The compute process
time is dependent on the amount of information contained in the
geodatabase files. Once the computation has finished, click Close.
The Append compute dialog box will close.

10.  For the structure inventory, there are three other personal
geodatabase tables that need to be merged - hzDemographicsB,
hzCensusBlock, and hzExposureOccupB. Repeat Steps 5 through 9
to complete the merging.

11.  For the vehicle inventory (i.e., fIVeh.mdb) repeat Steps 5 through 9,
selecting the fINightVehiclelnv personal geodatabase table.

After appending all the appropriate files and tables it will be possible to
import the target dataset bndrygbs.mdb and flVeh.mdb files into the FIA
structure inventory. The census block shapefiles must also be merged into
one shapefile prior to importing them into HEC-FIA. For this example, if
census blocks exist in one shapefile for the inundated areas within the
states of Virginia and West Virginia, then the bndrygbs.mdb file for West
Virginia (the target dataset above) would be selected during the Generate
Inventory using HAZUS database option.

Preparing HEC-RAS Data

HEC-FIA requires a stream centerline for all consequence computations.
The life loss computation in HEC-FIA also requires a cross-section
shapefile, storage area shapefile, and associated HEC-DSS database with
stage-hydrograph output at each cross-section and storage area for the
flood scenarios being assessed.

Stream Centerline, Cross-Section, Storage Area

The stream centerline, cross-section, and storage area feature classes are
stored in the HEC-GeoRAS geodatabase. To create a shapefile of the
stream centerline:

1. Start ArcCatalog. The ArcCatalog window will open (see Figure
B.1, page B-2).

2. From the first pane, the Catalog Tree, browse to the folder that
contains the HEC-GeoRAS geodatabase for your study.

3. Once the geodatabase file appears in the Contents tab of the main
window (), double-click on the geodatabase filename (i.e.,

B-24



HEC-FIA User’s Manual

Appendix B — Data Preparation

10.

Turman_SDF.mdb). Now double-click on the geodatabase feature
dataset (i.e., RasResults).

The stream centerline file created by HEC-GeoRAS should appear
in the list (i.e., River2D). Right-click on the stream centerline
filename (see Figure 3.9, page 3-4), from the shortcut menu point to
Export, click To Shapefile (single).

The Feature Class to Feature Class dialog box will open (see
Figure B.10).

The Input Features box (see Figure B.10) should contain the name
of the selected stream centerline file. Browse to where you want to

store the shapefile by clicking = hext to the Output Location box
(see Figure B.10). The Output Location browser will open (see
Figure B.11). Browse to the folder where you want to store the
shapefile, click Add. The Output Location browser will close, and
the pathname with the selected folder will appear in the Output
Location box of the Feature Class to Feature Class dialog box.

In the Output Feature Class box (Figure B.10), provide a name for
the shapefile.

Click OK. The Feature Class to Feature Class dialog box will
close and the Feature Class to Feature Class Compute dialog box
will open (see Figure B.12). This dialog box will contain
information on start time, if creation was successful, end time, and
how long it took to create the binary file. Click Close, the Feature
Class to Feature Class Compute dialog box will close and the
shapefile will appear in the location you selected.

Now in the selected directory, the shapefile will appear. The stream
centerline has been successfully exported to a shapefile.

Repeat Steps 1-10 for the storage area (i.e., StorageAreas) shapefile
(i.e., Truman_StorageAreas) and the cross sections (i.e.,
XSCutlines) shapefile (i.e., Truman_XSections).

If HEC-GeoRAS and HEC-RAS were not used to develop the hydraulic
results for the study, the stream alignment in HEC-FIA can be imported
from an existing line shapefile or digitized using tools in HEC-FIA. Clip
the stream centerline to the extents of the study area using the steps
described below. Economic consequence can be computed in HEC-FIA
using any stream alignment and depth grid as input. However, HEC-FIA
can not compute loss of life consequences unless a cross-section shapefile,
storage area shapefile, and associated HEC-DSS database are provided as
input, which are output from HEC-RAS and HEC-GeoRAS.

B.7.2 HEC-DSS File

For life loss computation, HEC-FIA can obtain flood wave arrival times
for individual structures from arrival time grids or from stage-hydrographs
stored by
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HEC-RAS in an HEC-DSS (Hydrologic Engineering Center's Data
Storage System) file. The hydraulic engineer will need to configure HEC-
RAS to generate stage-hydrographs at all cross-section and storage area
locations before simulating an event. If the HEC-DSS file already contains
hydrograph data for each cross-section, skip this section.

1.

2.

9]

Start HEC-RAS. The HEC-RAS window will open (Figure B.35).

B HEC-RAS 4.0.0

File Edit Run Wiew OCptions Help

I3 T 5 e s s 2 A [N [ |G (E E 1~ 1
Project: |Bald Eagle Cr. for the WCDS Project T Ay DocumentshexampleshB ald_E agle'vashBald_E agle. pri g
Plan: |E sisting Conditions [T\ \qOhecprbhiy Documentshexamples\B ald_Eagletras\Bald_Eagle. p0l
Geometry: |E #isting Conditions - GIS Data |C:4.. \qDhecpibhMy Documentshexamples\B ald_EagletrasBald_E agle.g01
Steady Flow IDSS data, daily, plus peak profile T4, AqOhecprbiMy Documerts\exampleshB ald_EagletrashBald_Eagle.f01

Unsteady Flow: [ |
Description : ‘Bald Eagle Creek, HEC-RAS River Hydraulics Model Developed for use in the 'water Control D ata g |US Customary Units

Figure B.35 HEC-RAS Main Window.

From the toolbar click , the Unsteady Flow Analysis dialog box
will open (Figure B.36).

" Shart 1D tu7 33
Flowy Distribution Locations ... o
Flow Roughness Fackars ... d j
Seasonal Roughness Factors .. EEEITE ﬂ
Unsteady Encroachments ...
pr| v Dam (Inline Struckure) Breach ... e
v  Lewvee (Lateral Structure) Breach ... EI
v Ungaged Lateral Inflows ...
I — .
Mixed Flow Options ...
Sl Time Shicing ...
5 Starting Time: |0000
£ Calculation F)ptions and Tolerances ... E rding Time: | 0000
COukbpuk Options L.
L Friction Slope Method For Cross Sections ...
Lo Friction Slope Method far Brides .. tput Interval: |1 Hour =
[~ Initial Backwater Flow Cptimizations ... b mteryal; 1THour =
b o ~a
DS Runkime Computational Options .. T ruman_R apid. dss =2
| v Check Data Before Execution DS ")
F Wiews Computation Log Fils ... ch.
| Lompute I

Figure B.36 Unsteady Flow Analysis dialog box.

From the Options menu, click Stage and Flow Output Locations,
the Stage and Flow Output Locations dialog box will open
(Figure B.37).

From the River drop-down list, select (All Rivers).

From the RS box, select (All Rivers).

Click the arrow to select all the cross-section locations to the
Selected Locations box.

B-26



HEC-FIA User’s Manual

Appendix B — Data Preparation

10.

Stage and Flow Output Locations

Selected Locations
Selected Locations [93 zelected)

Mode Types. . | Ozage River  Truman 174 64 A

Ozage River  Truman 17437
|[AII Rivers] j Ozage River  Truman 174.09
Ozage River  Truman 171.98

Reach: | j Osage River  Truman 170,93
Ozage River  Truman 163.09

Ozage River  Truman 166,89
Ozage River  Trumanh 16384
Ozage River  Truman 15965
Ozage River  Truman 18569
Ozage River  Truman 14983
Ozage River  Truman 14032

Ozage River  Truman 12597
- zage River  Truman 12208
zage River  Truman 11057

Ozage River  Truman a1
Ozage River  Trumanh 91
Ozage River  Truman .75
Ozage River  Truman 7946
Ozage River  Truman 847
Ozage River  Truman 7Ta3
Ozage River  Truman FRc]
Ozage River  Truman TE. 46
Ozage River  Truman h78
Ozage River  Truman 7430
Ozage River  Truman 7am
Ozage River  Truman 7248
Ozage River  Trumanh 71E3
Ozage River  Truman 7116
Ozage River  Truman 7025 bt

Clear Selected List | ak. | Cancel |

Figure B.37 Stage and Flow Output Locations dialog box.

Click OK, the Stage and Flow Output Locations dialog box will
close.

From the Unsteady Flow Analysis dialog box (see Figure B.36), in
the DSS Output Filename box, enter the path and the filename of
the DSS file that will contain the stage-hydrographs created by
HEC-RAS.

Click Compute, the Unsteady Flow Analysis dialog box will
close, and the HEC-RAS Computations dialog box will open.
When computations are finished, click Close, the HEC-RAS
Computations dialog box will close.

The HEC-DSS file will be created in the location that you selected.

B.8 Impact Areas

Impact areas are required by HEC-FIA. They are used for defining
common input parameters for groups of structures as well as for
aggregating consequence results. A county dataset (shapefile) is often the
most readily available dataset for defining impact areas. When county
boundaries are used as impact areas, damages can be reported by
individual structure, county, or larger area.

Impact areas are polygons and the polygon shapefile can contain several
discrete polygons, but HEC-FIA cannot import multi-part polygons. So
each individual polygon must have a different name.
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Geo-referenced county boundaries are available in the HAZUS dataset for
all states. Section B.6 outlines the steps necessary for preparing HAZUS
data for use in HEC-FIA, so for the impact areas use the county shapefile
(i.e., TrumanCounties) that was created.

If a geo-referenced polygon shapefile is not available for use as impact
areas, or if some polygons do not import because they are multi-part
polygons, they can be digitized in HEC-FIA. For further information on
digitizing impact areas in HEC-FIA, refer to Chapter 5, Section 5.2.5

(page 5-23).

Double Warning Data

For flood scenarios where warnings would go out to different parts of the
inundated area at different times, the double-warning approach may be
necessary. For example, for any dam failure flood scenario where the non-
fail releases from the dam would cause significant damage (i.e. most PMF
events), the double-warning approach is required. The double-warning
approach in this example would allow HEC-FIA to warn those people
impacted by the non-fail inundation at a different time (earlier) than those
impacted by the dam failure inundation.

Follow these steps to prepare the data necessary for the double-warning
procedure. The example uses full pool failure (FP_Fail) and full pool non-
fail (FP_NonFail) inundations.

1. Open ArcMap (Figure B.13), and add the FP_Fail and FP_NonFail
shapefiles using the + add data button. If the ArcToolbox Pane
is not present, click ArcToolbox ® on the Standard Toolbar (see

Figure B.2)

2. From the ArcToolbox Tree, double- £§ ArcToolbox
click Analysis Tools, double-click -89 30 Analyst Tools
Overlay, and then double-click Union - & Analysis Tools
(Figure B.38). The Union dialog box & Edract
will open (Figure B.39). 2 & Overlay

3. Use the drop down list next to the - Intersect
Input Features box (Figure B.39). . - Spatial Join
Select the FP_Fail and FP_NonFail L P %
shapefiles. They will appear in the E-&g Proximi
table below the input features box after F-&% Statistics

they are selected.

4. Change the default name in the Output  Figure B.38 ArcToolbox
Feature Class (Figure B.39) to reflect tree.
that it 1s a union of the two files.

5. Leave all other options as their default and press OK. The Union
dialog box will close and the Union Dialog Compute box will open
indicating when the union tool has completed its task
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le |+ | % |+ |
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& Output Feature Class

-

=
JoinAttributes (optional)
|ALL =
XY Tolerance (optional)
I IFeet ;I
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Ok Cancel Environments. .. Show Help ==
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Figure B.39 Union dialog box.

6. Open the attribute table of the new shapefile by right clicking on it
in the table of contents

}
A

pane. Add anew field |Add Field E]ﬁ
to th.e table by pressing N [Name

Options and then

clicking on Add Field. Type: [T |
The Add Field Dialog _ _

box will appear. Inthe | | FieldFroperies

Name box enter Length 20 |

“Name”, in the Type
box choose “Text”
from the dropdown list,
and in the Field
Properties section
enter 20 for Length as
shown in Figure B.40. ok | conce

Press OK.

Figure B.40 Add Field dialog box
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Next, enter the appropriate name for each polygon feature
(FP_NonFail, FP_Fail). From the Editor toolbar, select Start
Editing (see Figure B.19, page B-13).

Double-click in the appropriate cell of the attribute table and enter
the correct name for each polygon in the table (Figure B.41).

& Attributes of westfork_FP_BP_Union CEX

| Fip | shape* | shape_Leng | Shape_Area Hame

0 [Polygan 335852 050363 | 11252914056 |FP_Fail
» Polygon 335862.050363 | 11262914056 |FP_NonFail

Record:ﬂj 2 jﬂ Show: W Selected Records (1 out of 2 Selected) Options = 4

Figure B.41 Entering names into the attribute table.

From the editor toolbar, select Stop Editing (Figure 3.45). Save the
edits. The double warning time polygon shapefile
(westfork FP_BP_Union.shp) is now ready for use in HEC-FIA.

Agricultural Grid Preparation

NASS CDL grids are generally the preferred data source for quick
assessments of agricultural damage. The NASS CDL agricultural data is
available online for all continental US States at the following website:
http://www.nass.usda.gov/research/Cropland/SARS1a.htm.

The NASS agricultural grids are in .tif file format. The projection
information is contained within a world file (.tfw). Follow these steps to
prepare the agricultural data for use in HEC-FIA:

1.

Open ArcMap (see Figure B.13, page B-9), add the maximum
inundation shapefile (i.e., max_extent.shp) obtained in Section B.3
using the # add data button.

Next, add the NASS agricultural grid file.

Not all data in the NASS CDL layer are required; only those within
the study area should be selected. Right-Click on the shapefile in
the table of contents and click zoom to layer (Figure B.42). This
will zoom the map window to the shapefile extent.

£ £F Layers
o @ [

C B3 Copy
[
= f by Remove

Open Attribute Table

I Joins and Relates b
' Zoom To Layer
Visible 5cale Range >

Figure B.42 Zoom to Layer Menu Option.

B-30


http://www.nass.usda.gov/research/Cropland/SARS1a.htm

HEC-FIA User’s Manual

Appendix B — Data Preparation

Next, Right-Click on the NASS CDL grid in the table of contents
and select Data 2 Export Data (Figure B.43).

o &

Copy

|| a Cartography Tools
Conversion Tools
Data Managerment Tools

B
X Remove
I Open Attribute Table
Joins and Relates

Geocoding Teols
Linear Referencing Tools

b Mobile Tools

<% Zoom To Layer

@

Visible Scale Range

Zoom To Make Visible

@1 Zoom To Raster Resolution

Multidimension Tools
Samples

Schematics Tools
Server Tools

Spatial Analyst Tocls

» ) L
Spatial Statistics Tools

Repair Data Source...

Save As Layer File...

Export Data...

Properties...

Make Permanent...

View Metadata...

Figure B.43 Export Data Layer Menu Option

The Export Raster Data Dialog box will appear (Figure B.44).

-
Export Raster Data - full_nass_ag

ER™)

—Extent
% Data Frame (Current)

(" Raster Dataset (Original)
" Selected Graphics {Clipping)

Spatial Reference

{* Data Frame (Current)
" Raster Dataset (Original)

—Output Raster
[ Use Renderer [~ Square: Cell Size (cx, cy): & | 183, 7270341, I 183.7270341
[ Force RGE Raster Size (columns, rows): I 754 I 2163
k
MoData as: I

Mame | Property |
Bands 1
Pixel Depth 8 Bit
Uncompressed Size 1.56 MB

Extent (eft, top, right, bottom)
Spatial Reference

(-6797162. 1049, 9090745, 1837, -6658650.4719, 9468066....
MAD_1983_Albers

Location:
Marme:

Compression Type:

I C:\Users\gohectam\Desktop\FIA_Workshop\FIA_Maps|

I ful_nass_ag1.tif
I NOME vl

Format:

fT1FE |

Compression Quality
(1-100):

Save

e

Figure B.44 Export Raster Data Dialog
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6. Choose Data Frame (Current) for the Extent. This will export the
data to the current frames extent, which is based on the maximum
inundation shapefile set in step 3.

7. Since the shapefile was added first, the data frame should be using
the required spatial reference. Choose Data Frame (Current) for

the Spatial Reference. This will project the NASS CDL data into
the same projection as the maximum inundation shapefile, which

should be the projection system - @ Dats Management Tools
used for all FIA GIS data. 32 e omparizon
8. Leave the middle portion of the Eg Doz
dialog with the default values. w8 Features
The Cell Size(cx, cy) is D o
automatically adjusted to meet Eg Seners
the selected spatial reference. -8 Indexes
9. Browse to a location to store the gg o and Table Views

shapefile by clicking # next to gg Frojections snd Transformations
the Location box (Figure B.44). -8 Raster Catelog

10. Next choose TIFF from the :g ke poaeeeing
dropdown list of the Format é--?_;i“:;:'gg;f:z p
box. Inthe Name box, enterthe | . 2 Batch Build Pyramids
name of the grid that is to be D e S
exported. B s

11. Press the Save button. The | | ] J* Delete Colormap
Export Data Dialog box will :ﬁ ab'e
close and you will be prompted | -~ 2> Get Cell Value
to add the new data to your ~ e et fsatioeetie
ArcMap project. Select No, the Figure B.45 Export Raster World
prompt will close, and the File.
exported data will not be added
to your ArcMap project.

12.  Finally, create a world file for the exported data.

13.  From the ArcToolbox Tree (see Figure B.3), double-click Data

Management Tools, double-click Raster, then Raster Properties,
and then double-click Export Raster World File (Figure B.45).
The Export Raster World File dialog box will open (Figure B.46).

#* Export Raster World File

=)

% Input Raster Dataset

-

Ok, Cancel

Environments. .. Show Help ==

¥ |

b

Figure B.46 Export Raster World File dialog box.
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14.

15.

Browse to the location of the masked digital terrain grid file by
clicking open # next to the Input raster box.

Once the exported .tif file is selected (i.e., westfork NASS ag.tif),
click OK. The associated world file (.tfw) will be created in the
same directory as the .tif file. The Agricultural grid is now ready to
be imported in HEC-FIA.
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Appendix C

Individual Project Benefit Allocation

Each year, the U.S. Army Corps of Engineers (USACE) provides a report
to Congress, which includes flood damage prevented, flood damage
incurred, potential damage, and some accumulative values of total benefits
versus total investments. These values are reported on a state by state
basis. HEC-FIA can help calculate these values. While not reported to
Congress, the USACE Headquarters office requests that the Districts
supply individual project benefits.

CcA Overview

FIA can allocate the overall benefits to individual projects (levees and
reservoirs). The benefits computed for each impact area can be distributed
to the projects (local and remote) that are protecting the impact area. The
allocation of project benefits can be performed automatically by routing
the reservoir holdouts, and/or they can be entered manually.

When developing the FIA procedure, the Corps' current methods for
performing individual project benefit accomplishment calculations were
considered. Because many of the districts were developing their
allocations differently, the need for automating this process for
consistency, efficiency and practicality was recognized. The procedure
also considers the level of accuracy inherent with the program’s other data
entries.

A chronological list of the projects is not used with this allocation process.
Projects are incrementally justified when they are approved, and therefore
a project is not handicapped because it may have been added at a later
date. The project is part of the system and is considered as such.

Ordinarily, the allocation of individual project benefits is only going to be
performed as a post-event process. During the event, or in the forecasted
mode, the calculation of individual project accomplishments is not
necessary. For immediate reporting purposes, such as during real time or
forecasted events, total damages and total benefits are still calculated by
FIA.
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C.2

C.2.1

Procedure

In FIA, reservoirs receive the initial credit and levees receive any
remaining benefits. This sequencing of benefits appeared to be widely
accepted by the Corps' district offices. In most cases, levees would still
receive sizable benefits because flows contributed by uncontrolled
drainage areas and reservoir releases would still put water on the levee.
Figure C.1 illustrates the distribution of the benefits to the reservoirs and
levees.

Increment of benefits
attributable to reservoirs

Increment of benefits
attributable to levee

Figure C.1 Distribution of Project Benefits.

Computation of Total Benefits

Benefits are calculated as the difference between the damage that would
occur without reservoir regulation and without levee protection and
damage that would occur with reservoir regulation and with levee
protection. In order for FIA to calculate total benefits, the user must be
able to provide regulated (observed) and unregulated (natural) flow or
stage hydrographs for the events they want to analyze. These hydrographs
are required at all hydrograph locations. The hydrographs may come from
programs such as HEC-ResSim or gaged records. When using flow
hydrographs, rating curves must also be supplied at each hydrograph
location. For more accurate benefit accounting, it is preferable to provide
both with-levee and without-levee rating curves at each hydrograph
location. If only one rating curve is entered, FIA will use that curve for all
damage computations.

To compute reservoir and levee benefits, FIA performs three damage
computations:

o Without-project damage (i.e. no levees or reservoirs),
e Without-levee damage, and
e With-project damages.
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Without-project damage is the damage that would be caused by an event if
the reservoirs and levees did not exist. FIA computes this damage using
unregulated (natural) flows and without-project rating curves (if available)
supplied by the user to determine the stage next to an impact area. The
damage in that impact area is found on the stage-versus-damage
relationship for that impact area. It is best to use the without-project rating
curve in this case because, for a given flow that overflows the banks of a
river, the stage in the river may be higher if levees are in place than if no
levees exist. If the user supplies stage hydrographs instead of flow
hydrographs, rating curves are not needed.

Without-levee damage is the damage that would be caused by an event if
the levees did not exist. Since the reservoir exists, FIA computes this
damage using regulated (observed) flows and, if available, without-project
rating curves supplied by the user.

With-project damage is the damage that is caused by an event given the
existing system, including reservoirs and levees. FIA computes this
damage using regulated (observed) flows and the with-levee rating curve.

FIA computes total reservoir benefits by subtracting the without-levee
damage from the without-project damage. It then computes total levee
benefits by subtracting with-project damage from without-levee damage.
Reservoir benefits are then assigned to individual projects based on
reservoir holdouts (automatic method) or user specified percentages
(manual method). Each method is discussed in Section C.2.2.

Levee benefits are assigned directly to the levee protecting a given impact
area. The percentage of levee benefits is computed as the dollars saved by
the levee versus the total damage prevented for the impact area. This
process assumes that the levees are not overtopped or do not fail in the
with-project condition. If a levee is overtopped or fails, then is receives
no benefit for this event.

C.2.2 Assigning Benefits to Individual Reservoirs
Automatic Method

If the user elects to have the program automatically allocate the benefits,
the regulated (with-project) flow or stage hydrograph, assigned during the
definition of the hydrograph time-series set, is used along with the results
of HEC-ResSim (Reservoir Evaluation System Simulation) to allocate the
benefits. HEC-ResSim is used because it readily computes regulated and
unregulated flows and routes reservoir holdouts. Additionally, like FIA, it
is a component of the Corps Water Management System (CWMS) suite of
software.
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For a given impact area, the automated procedure allocates the total
benefit among the reservoirs based on the peak flow reduction associated
with each reservoir. The reservoir’s peak flow reduction is computed
through the routing of each reservoir’s flow holdouts. These flow holdouts
are routed to the hydrograph locations. The development and routing of
holdouts is performed in the following manner: ResSim writes reservoir
storage-versus-elevation time-series for each reservoir, for each event, to
DSS. ResSim uses the reservoir’s storage data, converts incremental
storage into flow, and routes these holdout flows to the hydrograph
locations. ResSim uses the same routing techniques as it did for the
regulated and unregulated flows. The routing method is defined in
ResSim. Next, the routed holdouts are saved to DSS. When requested to
perform project benefit accomplishment, FIA uses the DSS records to add
all the routed flows at each of the hydrograph locations at the time of the
unregulated peak for that node. The sum of the routed flows from the
appropriate reservoirs should be the total difference in regulated and
unregulated peak flows. If necessary, an adjustment to this sum is made to
make sure the sum of the holdouts equals the total difference in the
regulated and unregulated peak flows. Any error is equally proportioned
among all the holdouts. Next, the program divides the individual holdout
flows from each of the reservoirs by the total holdout it just calculated to
find the percentage of flow reduction associated with each reservoir above
a given hydrograph location. This percentage of flow reduction is the
percentage of total benefits for each reservoir. This percentage is used for
all impact areas associated with that hydrograph location. The real
advantage to this method is that it is completely automated. No
intermediate runs have to be performed and a good portion of the data is
already or readily available.

During the development of this procedure, a basic question had to be
answered. Should the regulated or unregulated peak flow time be used for
the calculation of benefits? The time of the peak must be known so FIA
knows when to add the routed holdouts. FIA uses both peaks to calculate
the total change in stage and that change in stage is what is used for the
calculation of total benefits. However, what peak (regulated or un-
regulated) would be more appropriate to use so that the combined routed
holdouts from each reservoir would add up to the difference in total peak
discharge? Regardless of which peak is chosen, there is likely to be some
error in comparing the addition of the holdouts to the total difference in
peak discharge. This procedure uses the time of the unregulated peak.
Later, FIA makes adjustments to proportion the routed holdouts so they
add to the total sum of the difference.

Manual Method

If the user chooses to assign reservoir benefits manually in the Impact
Area Editor (see Project Benefits, page 9-13), they must enter reservoir
allocation percentages. A table is provided in the Edit Time Series
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Mappings dialog box to allow for reservoir allocation percentage entry
(see Chapter 9, Section 9.8.2, page 9-43). Presumably these percentages
are known or are mandated by some agreement. Individual reservoir
benefits are then allocated to the reservoirs via the assigned percentages.

C.3 Levees

To automate the percentage of levee benefits, FIA takes the regulated
discharge (observed flow), converts the flow to a stage using the rating
curve supplied in FIA, and then compares the stage to the damage versus
stage relationship (damage function) in FIA. The remaining damage
reduction benefits are attributed to the levee. The percentage of levee
benefits is computed as the dollars saved by the levee versus the total
dollars saved by the entire system. This process assumes that the levees
are not overtopped or do not fail in the with-project condition. If a levee is
overtopped or fails, then it receives no benefit for this event. Please see
Figure C.1 for a physical depiction of how much benefit a levee receives.
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Appendix D

Coordinate System Setup

To maintain a geographic reference (also called a geo-reference), FIA uses
a user-selected coordinate system, called the World Coordinate System
(WCS). This superimposes a grid on layer features to establish x- and y-
coordinates in WCS for each point on the layer. The x-coordinate is
referred to as “easting” and the y-coordinate is referred to as “northing”
following customary use in surveying and mapping. The user can select
the extent of this grid, the dimensions of the cells of the grid, the units of
measurement of the grid, and even the location of the origin of the grid.
This appendix focuses on how to setup and edit different coordinate
systems.

D.1 Geographic Referencing

To maintain a geographic reference, you must specify a coordinate system
for each FIA study. To establish the grid size and coordinate system:

1. From the Menu Bar, point to the Data Simulation Result:
Maps menu and select Default Map
Properties (Figure D.1).

2. The Map Default Properties dialog 3 New Map
box will open (Figure D.2). Add Map Layers...

3. The information in the Map Default
Properties dialog box includes:

Coordinate System: this box
identifies the established
coordinate system for a
watershed. To edit the coordinate

Default Map Properties L}

Remove Map Layers...

Map Window Settings
Zoom To Map Extents

system, click Edit. Save Map Image...
Exten?s — Ez}stlng Min, Max, BT import ,
Northing Min, and Max. These

values indicate the location of the 4 Eport g
left, top, right, and bottom Figure D.1 Maps Menu

borders of the grid in the display (Menu Bar).

area. For example, the

coordinates corresponding to the geographic extents specified in
Figure D.2 are labeled in Figure D.3.
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i« h
E Map Default Properties for FRM_Workshop Iﬁ

Map Extents | Default Map Layers

Coordinate System: Albers Equal-Area Conic

Extents:

Easting: Morthing:
Minimum: -1000 Wi -1000
Maximum: 1000 Max: 1000

[ Set Map Extents to Display

Grow to Map Extents

l QK ” Cancel ” Apply

.

Figure D.2 Map Default Properties dialog box.

[l Computation Points, Impact Area Polygons, Stream Alignments = [-[E] (S

-1000, 1000 1000, 1000

&
0

-1000, 1000 1000. 1000

7 N

4 2

Figure D.3 Example of Geographic Extents and Equivalent
Coordinates.

Grow to Map Extents. When this check box is selected, FIA
automatically sets the geographic extents to define the smallest
rectangle that encompasses all the objects in the workspace.

Note that the geographic extents of your layers must be selected carefully
to ensure that the entire study area is included. Further, the extents
specified and the coordinate system used must be consistent for all the

D-2
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layers. Therefore, GIS tools are necessary to transform the layers from one
coordinate system to another before using them with FIA. FIA does not
have any coordinate system transformation tools.

D.2 Coordinate System Types

A coordinate system is a method of representing points in a space of
given dimensions by coordinates. Two coordinate system types of interest
to FIA are the geographic coordinate system, which is based on latitude
and longitude coordinates, and the project coordinate system, which
represents the projection of a geographic coordinate system on a plane.

The coordinate systems available in FIA are shown in Table D.1. This
table also shows the units and spheroid type for each coordinate system.
A spheroid (ellipsoid) is the shape of the earth that used in the
calculations that transform positions on the curved surface of the earth to
positions on a flat map. It is part of the horizontal datum, which
approximates the curved surface of the earth over part of the globe.

Table D.1 Coordinate systems available in FIA.

Coordinate Systems Units Spheroid

X-Y U.S. feet N/A

Geographic radians WGS 72

Universal Transverse Mercator meters GRS 1980(NAD83)

State Plane Coordinates meters GRS 1980(NAD83)

Albers Equal-Area Conic Degrees of Arc Sphere of Radius
6370997 meters

Lambert Conformal Conic International Feet

Transverse Mercator U.S. feet Clarke 1866(NAD27)

Albers Equal-Area Conic (SHG) meters GRS 1980(NADS3)

Polar Stereographic (HRAP) meters Sphere of Radius
6371200 meters

D.2.1 X-Y Coordinate System

The X-Y coordinate system is also known as the World Coordinate
System (WCS). This superimposes a grid on layer features to establish x-
and y-coordinates for each point on the layer. The origin point (0,0) can be
located anywhere, but every object is located in relation to the origin
point. There is no spheroid specification for an X-Y coordinate system.

To set parameters for the X-Y Coordinate System:

1. On the Maps menu, select Default Map Properties. The Map
Default Properties dialog box will open (see Figure D.2).

2. The Coordinate System field displays the name of the selected
coordinate system (X-Y is default). Click Edit. The Map
Coordinate Information dialog box will open (Figure D.4).
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D.2.2

From the System list, select
X-Y.

From the Units list, select
the units for the X-Y
coordinate system. _ : :
Click OK. The Map Units: | U.S. Feet >
Coordinate Information = ] ’

dialog box will close, and

you will be returned to the

Display qoorqinate Figure D.4 X-Y Coordinate System—
Information dialog box. In Map Coordinate Information dialog box.
the Coordinate System

box, X-Y should be displayed.

Map Cocrdinate Information I&

Map Coordinate Information

System: |}y -

Cancel

L

Geographic Coordinate System

Each of the different coordinate systems will have their own set of options
editable in the Map Coordinate Information dialog box. For a
Geographic Coordinate System, users can define units and spheroid.

To set parameters for the Geographic Coordinate System:

1.

2.

On the Maps menu, select Default Map Properties. The Map
Default Properties dialog box will open (see Figure D.2).

The Coordinate System field displays the name of the selected
coordinate system (X-Y is default). Click Edit. The Map
Coordinate Information dialog box will open (Figure D.5).

From the System list, select p .
E Map Cocrdinate Information I&

Geographic.
From the Units list, select _ _
Map Coordinate Information

the units for the Geographic
coordinate system. The System: | Geoaraphic v
only units available should Uniits:
be Radians, Degrees of
Arc, and Seconds of Arc.
From the Spheroid list,
select a spheroid type for
the Geographic coordinate .
system.

Click OK. The Map
Coordinate Information
dialog box will close, and you will be returned to the Display
Coordinate Information dialog box. In the Coordinate System
box, Geographic should be displayed.

:Radians -

Spheroid: :Clarke 1866{MNAD2ZT) v:

Ok ] ’ Cancel

Figure D.5 Geographic Coordinate
System.
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D.2.3

D.2.4

Universal Transverse Mercator Coordinate System

The Universal Transverse Mercator (UTM) coordinate system is a
projection coordinate system. UTM is used to define horizontal positions
throughout the world by dividing the surface of the Earth into six-degree
zones, with a central meridian in the center of each zone.

To set parameters for the Universal Transverse Mercator Coordinate

On the Maps menu, select Default Map Properties. The Map
Default Properties dialog box will open (see Figure D.2).

The Coordinate System field displays the name of the selected
coordinate system (X-Y is default). Click Edit. The Map
Coordinate Information dialog box will open (Figure D.6).

L

ﬁ Map Coordinate Information

|

Map Coordinate Information
System:  niversal Transverse Mercator | +
Units: .S Feet \a
Spheroid: | Clarke 1866(NAD27) -
UTM Zone:

Ok ] I Cancel

Universal Transverse Mercator coordinate system.
In the UTM Zone box, enter the UTM zone number.

System:

1.

2.

3. From the System
list, select
Universal
Transverse
Mercator.

4. From the Units
list, select the
units for the
Universal
Transverse
Mercator
coordinate system.

5. From the
Spheroid list,
select a spheroid
type for the

6.

7.

Figure D.6 Universal Transverse Mercator
Coordinate System.

Click OK. The Map Coordinate Information dialog box will
close, and you will be returned to the Display Coordinate
Information dialog box. In the Coordinate System box, Universal
Transverse Mercator should be displayed.

State Plane Coordinate System

The State Plane Coordinate System (SPCS) was established in the 1930's
and now covers all fifty states. Zones were established for each state

using either the Lambert Conformal or Traverse Mercator projections.
Units are generally in feet (NAD27) or meters (NADS83).

To set parameters for the State Plane Coordinate System:
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D.2.5

On the Maps menu, select Default Map Properties. The Map
Default Properties dialog box will open (see Figure D.2).

The Coordinate System field displays the name of the selected
coordinate system (X-Y is default). Click Edit. The Map
Coordinate Information dialog box will open (Figure D.7).
From the System list,

select State Plane ﬁ Map Cocrdinate Infermaticn [i_E-J
Coordinates. Map Coordinate Information

From the Units list,

select the units for the System:  State Plane Coordinates : -
State Plane coordinate Units: U5 Feet )
system. . £

From the Spheroid list, Spheroid | Ciake JARANANIT) he
select a spheroid type Zone:

for the State Plane

coordinate system.

There should only be OK ] | Cancel

two choices: Clarke "

1866(NAD27) and

GRS 1980(NADS3). Figure D.7 State Plane Coordinate System.

In the Zone box, enter

the zone for the state.

These codes are FIPS codes.

Click OK. The Map Coordinate Information dialog box will
close, and you will be returned to the Display Coordinate
Information dialog box. In the Coordinate System box, State
Plane Coordinates should be displayed.

Albers Equal-Area Conic Coordinate System

The Albers Equal-Area Conic projection was established for mapping
large areas. The projection is an equivalent projection, where areas are
proportional and directions are true in limited areas.

To set parameters for the Albers Equal-Area Conic Coordinate System:

1.

2.

(O8]

On the Maps menu, select Default Map Properties. The Map
Default Properties dialog box will open (see Figure D.2).

The Coordinate System field displays the name of the selected
coordinate system (X-Y is default). Click Edit. The Map
Coordinate Information dialog box will open (Figure D.8).

From the System list, select Albers Equal-Area Conic.

From the Units list, select the units for the Albers Equal-Area
Conic coordinate system.

From the Spheroid list, select a spheroid type for the Albers Equal-
Area Conic coordinate system.
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rﬁ Map Coordinate Information &Jﬁ
Map Coordinate Information
System:  Albers Equal-frea Conic Pw
Units: U.S. Feet -
Spheroid: | Clarke 1866(NAD27) -
Latitude of the first standard parallel: M| 29 d | 3g|° ol ”
Latitude of the second standard parallel: py | a5/ d | =zg| ° gl "
Longitude of the central meridian: w | ag d al” ol "™
Latitude of the projection origin: M | 23 d al ° ol ~
False easting: a
False northing: 0
’ OK ] I Cancel I

L8

Figure D.8 Albers Equal-Area Conic Coordinate System.

The remaining items to be entered are the angular parameters that
are required to fine-tune the projection. When specifying latitudes
you will enter N or S, and for longitudes, you will enter E or W.
Use the SPACEBAR to toggle between the entries.

Click OK. The Map Coordinate Information dialog box will
close, and you will be returned to the Display Coordinate
Information dialog box. In the Coordinate System box, A/bers
Equal-Area Conic should be displayed.

D.2.6 Lambert Conformal Conic Coordinate System

The Lambert Conformal Conic projection is used extensively for mapping
areas of the world with predominantly east-west orientation. Similar to
the Albers Equal-Conic projection, however the projection is not done in
an equal-area.

To set parameters for the Lambert Conformal Conic Coordinate System:

1.

2.

(98]

On the Maps menu, select Default Map Properties. The Map
Default Properties dialog box will open (see Figure D.2).

The Coordinate System field displays the name of the selected
coordinate system (X-Y is default). Click Edit. The Map
Coordinate Information dialog box will open (Figure D.9).
From the System list, select Lambert Conformal Conic.
From the Units list, select the units for the Lambert Conformal
Conic coordinate system.

From the Spheroid list, select a spheroid type for the Lambert
Conformal Conic coordinate system.
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ﬁ Map Coordinate Information l-gh]

Map Coaordinate Infarmation

System: 1 ambert Conformal Conic P

Units: |U.5. Feet -
Spheroid: Clarke 1866(NADZ7) -
Latitude ofthe first standard parallel: M d

Latitude ofthe second standard parallel: | d
Longitude of the central meridian: E d
Latitude of the projection arigin: ol d
False easting:

False northing:

’ oK H Cancel I

L8

Figure D.9 Lambert Conformal Conic Coordinate System.

6. When specifying latitudes you will enter N or S, and for longitudes,
you will enter E or W. Use the SPACEBAR to toggle between the
entries.

7. Click OK. The Map Coordinate Information dialog box will
close, and you will be returned to the Display Coordinate
Information dialog box. In the Coordinate System box, Lambert
Conformal Conic should be displayed.

D.2.7 Transverse Mercator Coordinate System

In the Transverse Mercator projection, a sphere is projected onto a
cylinder tangent to a central meridian. It is similar to the Lambert
Conformal Conic project, but used to portray large areas in a north-south
orientation. Many national grid systems are based on the Transverse
Mercator projection.

To set parameters for the Transverse Mercator Coordinate System:

1. On the Maps menu, select Default Map Properties. The Map
Default Properties dialog box will open (see Figure D.2).

2. The Coordinate System field displays the name of the selected

coordinate system (X-Y is default). Click Edit. The Map

Coordinate Information dialog box will open (Figure D.10).

From the System list, select Transverse Mercator.

4. From the Units list, select the units for the Transverse Mercator
coordinate system.

(98]
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ﬁ Map Coordinate Information I&

Map Coordinate Infarmation

System: _?I'ransverse Mercator >
Units: (L3 Feet il
Spheroid: Clarke 1866({MADZ7) bl

Scale factor at central meridian:

Longitude of the central meridian: |g d
Latitude ofthe projection origin: M d
False easting:

False northing:

OK ] I Cancel

L

Figure D.10 Transverse Mercator Coordinate System.

From the Spheroid list, select a spheroid type for the Transverse
Mercator coordinate system.

Enter a scaling factor for central meridian, in the Scale factor at
central meridian box.

When specifying latitudes you will enter N or S, and for longitudes,
you will enter E or W. Use the SPACEBAR to toggle between the
entries.

Click OK. The Map Coordinate Information dialog box will
close, and you will be returned to the Display Coordinate
Information dialog box. In the Coordinate System box,
Transverse Mercator should be displayed.

D.2.8 Albers Equal-Area Conic (SHG) Coordinate System

The standard hydrologic grid (SHG) is a variable-resolution square-celled
map grid defined for the conterminous United States, based on the Albers
Equal-Area Conic projection system. The parameters are set to match USACE
map coordinates for SHG.

To view the parameters for the Albers Equal-Area Conic (SHG)
Coordinate System:

1.

2.

On the Maps menu, select Default Map Properties. The Map
Default Properties dialog box will open (see Figure D.2).

The Coordinate System field displays the name of the selected
coordinate system (X-Y is default). Click Edit. The Map
Coordinate Information dialog box will open (Figure D.11).
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D.2.9

(O8]

rﬁ Map Coordinate Information I&W

Map Coordinate Information
System:  iAlbers Equal-Area Conic (SHG) v
Units: Meters -
Spheroid. | GRS 1980(NADS3) -
Latitude ofthe first standard ... || 29/d 3q/ ol
Latitude ofthe second stand...  |p as|d 30/ ol
Longitude ofthe central meri.. |yl gg/d  gof ol
Latitude ofthe projection origi... py 23/d of ol
False easting: 0

’ oK l I Cancel ‘

Figure D.11 Albers Equal-Area Conic (SHG) Coordinate System.

From the System list, select Albers Equal-Area Conic (SHG).
From the Units list, select the units for the Albers Equal-Area
Conic (SHG) coordinate system.

From the Spheroid list, select a spheroid type for the Albers Equal-
Area Conic (SHG) coordinate system.

The remaining parameters are informational and are not editable.
Click OK. The Map Coordinate Information dialog box will
close, and you will be returned to the Display Coordinate
Information dialog box. In the Coordinate System box, A/bers
Equal-Area Conic (SHG) should be displayed.

Polar Stereographic (HRAP) Coordinate System

The Hydrologic Rainfall Analysis Project (HRAP) projection system, a
type of polar stereographic coordinate system, is used for navigation in
polar regions. The parameters are set to match NWS map coordinates used
for radar grids.

To view the parameters for the Polar Stereographic (HRAP) Coordinate

System:

1.  On the Maps menu, select Default Map Properties. The Map
Default Properties dialog box will open (see Figure D.2).

2. The Coordinate System field displays the name of the selected
coordinate system (X-Y is default). Click Edit. The Map
Coordinate Information dialog box will open (Figure D.12).

3. From the System list, select Polar Stereographic (HRAP).

D-10
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=

E Map Cocrdinate Information @

Map Coordinate Information

System: :EF'nIar Stereographic (HRAP) ':

Units: :Meters ":

Spheroid: :Sphere of Radius 6371200 Meters v:
Axis

Semi-major: | g371200 SEMi-MINOC | g371200

Central Meridian: Wwiligsd gl 0
Latitude oftrue scale: M| soldl aof i
False easting: 1905000

False northing: 7620000

’ OK ] ’ Cancel

L™

Figure D.12 Polar Stereographic (HRAP) Coordinate System.

From the Units list, select the units for the Polar Stereographic
(HRAP) coordinate system.

From the Spheroid list, select a spheroid type for the Polar
Stereographic (HRAP) coordinate system.

The values entered in the Semi-major and Semi-minor boxes
reflect the length of the axes of an ellipse and will change according
to spheroid selection. In Figure D.12, Sphere of Radius 6371200 is
selected as the spheroid, and the lengths of the axes have been
automatically entered to reflect a sphere of radius 6371200 feet.
These values are for information only and not user-editable.

The remaining parameters are informational and are not editable.
Click OK. The Map Coordinate Information dialog box will
close, and you will be returned to the Display Coordinate
Information dialog box. In the Coordinate System box, Polar
Stereographic (HRAP) should be displayed.
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Appendix E

Layer Display Properties

There are many map layers . Map Layers
supported by FIA. The different MEdfwarning_regions.shp|
map layers are describedin =~ | . g Expand
Chapter 3, Section 3.2.1 (page 3-1) - JE Collapse
of this manual. Users can edit | .
several display properties for each i Move To Top
of these layers, and the different il Move Up
editor dialog boxes are layer- | G Move Down
specific to polygon shapefiles, line | ~ L
shapefiles, and gridded data. This | i C Move To Bottom
chapter will outh‘ne the functions +- [¥] F Shenlerpan
of each of the editors for the T

. . ' Change Label
different layers in FIA. 5

+ J Properties I}
. i [¥] F

To access the map layer editors, ¥ et Seale for Zoommin
beneath the Content Pane, select = g
the Maps Tab. The Content Pane v (] N ST DT T
will display all of the study Remove Scale Factors
elements that are represented in the Copy To..
Map Window. Select the map

layer you would like to edit and
right-click. From the shortcut menu
click Properties. An editor
specific to the type of map layer you select will open.

Figure E.1 Map layer shortcut menu.

E.1 Polygon Shapefile Display Properties

This layer type is the native data structure for the ArcView® GIS
program. Shapefiles store nontopolgical geometry and attribute
information for the spatial features of a data set. There are three types of
shapefiles: polygon, line, and point. Each of these have a different set of
display options.

User-editable polygon shapefile display properties include Fill, Borders,
and Labels.

To edit polygon shapefile fill properties:
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1. Starting in the Content Pane with the Maps Tab selected, select and
right-click the name of the shapefile (*.sAp) you wish to edit.

2. From the shortcut

-

menu, select E Edit Polygon Properties Iﬁw
g;ﬁigtée_sl)_ The 1ehtsIFINFRM_Wnrkshanmaps;warning_reginns.
Edit Polygon Fill Elnrderl Labels
Empe}ﬁies dialog Draw Features using:
ox will appear - : -

(Figure E.2). (Qne Fil :

3. Under the Fill tab, Display Fil
check the Display _ _
Fill box to fill the Color N darkred \
selected shapefile. Style | =

4. By default, FIA L .
will draw fill Transparency
features using I 40
One Fill for the
selected shapefile.
To set fill 2. ] ’ ancy ] ’ Apply I}_]
properties for a )
single fill: Figure E.2 Edit Polygon Properties dialog box

a. From

the Color list, select the fill color. In the example in
Figure E.2, dark red has been selected.

b. From the Style,
select the fill
style (e.g., solid
color, diagonal
lines, etc.).

b. Use the slider to
select the level of
fill transparency.

5. Users can also establish
separate fill colors by
shapefile attribute:

a. From the Draw
Features using
dropdown list,
select Attribute
Values.

b. From the Field
for values list,
select the name
of the attribute
you want to
establish separate
fills for. In Figure

[ Edit Polygon Properties @

JFRM_Workshop/mapsiwarning_regions.shp

Fill Elorderl Labels

Draw Features using:

Attribute Values =)
Display Fill

Field forvalues | Name ]

ste -— -
Use Gradations 515
Transparency
{} 18

Color

Start _ lightpurple v:

End _ red v:
Color Value
Floodplain
Sauvie Island
Woodland
’ OK h” Cancel ] Apply

L

Figure E.3 Fill polygon by shapefile
attribute
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E.3, Name has been selected for the shapefile

warning regions.shp.

From the Style dropdown list, select the desired fill style.

Use the slider to select the level of fill transparency.

e. Select the start and end of the color range for your
shapefile. FIA will fill in the colors in between. In Figure
E.4, the shapefile has been filled according to the
properties entered in Figure E.3.

/e

Figure E.4 Shapefile polygon filled by attribute

Once you have edited fill properties as desired, click Apply to
apply the display properties to your layer. When finished editing,
click OK.

To edit shapefile border properties:

1.

Starting in the Content (Il Edit Potygon Properties S5

Pane Wlth the MapS Tab 1entsiFIAFRM_Workshop/mapsiwarning_regions.shp

selected, select and right- Border | Labels

click the name of the Display Border

shapc?ﬁle (*.shp) you wish Color | olack n

to edit. ove | :
e [—— -]

From the shortcut menu, e =

select Properties (see : :

Figure E.1). The Edit | Lok [ cancel |[ mepy |

Polygon Properties dialog
box will appear.

Select Border tab and
check the Display Border
box to create a border (see Figure E.5).

Edit the border color, style (e.g. solid, dashed, etc.), and weight as
desired.

Figure E.5 The Border tab of the
polygon properties editor
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E.2

5. Cth Apply to dlsplay your rﬁ Edit Polygon Properties ﬁ‘
changes in the Map Window 1entsiFIAIFRM_Waorkshop/mapsiwarning_regions.st
and keep editing. Fin| Borger| Laels |

6. When finished editing, click L abel features using:

OK to close the dialog.
Name -
To edit labels for shapefile Font |SansSerif =)
attributes: Bold Sample fext

1. Starting in the Content Pane [ talic |A3B0CC 123
with the Maps Tab selected, Size
select and right-click the I 14
name of the shapefile (*.shp) Placement
you wish to edit. Position: |EAST -

2. From the shortcut menu,
select Properties (see Figure Retaton 0 a0 270 360
E.1). The Edit Polygon
Properties dialog box will | Lok [ cancer |
appear.

3. Szll)ect the Labels tab (Figure g.igl“rebEﬁ Fidilt) Plolygon Properties
E.6). ialog box—Labels.

4. From the Label features using dropdown list, select the shapefile
attribute you wish to display labels for. In the example in , Name
has been selected for the warning regions shapefile to display the
names of the different warning regions.

5. Edit the font style as desired and move the slider to select font size.
You can also toggle placement and rotation of the labels.

6. Click Apply to display your changes in the Map Window and keep
editing.

7. When finished editing, click OK to close the dialog.

Line Shapefile Display Properties

Line shapefiles are usually uploaded to studies as centerlines that represent
a stream system for a study (see Chapter 5, Section 5.1.9, page 5-18).

User-editable line shapefile display properties include Style and Labels.

To edit line shapefile style properties:

1.

Starting in the Content Pane with the Maps Tab selected, select and
right-click the name of the line shapefile (e.g.

CRT Wkshp Centerline.shp) you wish to edit.

From the shortcut menu, select Properties (see Figure E.1). The
Edit Line Properties dialog box will appear (Figure E.2).

From the Draw Features using dropdown list, One Style is the
default. This option will apply style properties to all of your
shapefile.
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4.

a. From the Color list,

select the display color of
the line shapefile.

From Style, select the
line style of the shapefile
from the dropdown list.
From Weight, select the
desired weight
(thickness) of the line.

Users can also Draw Features
using Shapefile Attribute:
a. From the Draw Features

using dropdown list,

select Shapefile

Attribute.

Additional display property
options will appear (Figure
E.8).

From the Field for values
list, select the shapefile
attribute by which you wish
to display your shapefile. In
Figure E.8, RiverCode has
been selected to display the
names of the rivers
represented in the line
shapefile.

Select the desired line style
from the Style list.

Select desired line weight
(thickness) from the Weight
list.

Select a Start color and an
End color. FIA will
automatically fill in a
gradation in between the two
colors.

When you have made the desired
changes, click Apply to display changes
in the Map Window. When finished
editing, click OK to close the dialog

Edit Line Properties @
AFRM_Workshop/mapsiCRT_Wkshp_Cen
Style | Labels
Draw Features using:
ine Shie Pv
Color [ ]pink -
style | =
Weight | =
’ OK [\“ Cancel ] ’ Apply ]

Figure E.7 Edit Line Properties
dialog box.

( E Edit Line Properties Iﬁ“

AIFRM_Workshop/maps/CRT_Wkshp_Cel

Style | Labels

Draw Features using:
|Altribute Values )

Field for values

Style — =
Weight [——— |
Use Gradations 5k
Color
Start | I blue =
End | red -
Cuolor Value
Carolls Ch. -

Columbia River
Fisher|s Slough
Government Is
LordIs
Multnomah Ch.
Oregon Slough
Sandy s | )
Willameite River 2

m

L[ Ok ” Cancel ” Applyh

Figure E.8 Draw line features

using shapefile attribute.

Users can display labels for attributes of line shapefiles and edit the way
they display in the Map Window.

To edit label properties for line shapefiles:
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E.3

Starting in the Content Pane with the Maps Tab selected, select and
right-click the name of the shapefile (*.sAp) you wish to edit.

From the shortcut menu, select Properties (see Figure E.1). The
Edit Line Properties dialog box will appear.

Select the Labels tab (Figure
E.9).

From the Label features using
dropdown list, select the shapefile
attribute you wish to display
labels for. In the example in
Figure E.9, RiverCode has been
selected for the

FRM Wkshp Centerline
shapefile to display the names of
each river in the stream system.
Edit the font style as desired and
move the slider to select font size.
You can also toggle placement
and rotation of the labels.

Click Apply to display your
changes in the Map Window and
keep editing.

When finished editing, click OK
to close the dialog.

Gridded Data Display
Properties

ﬁ Edit Line Properties @
AFRM_Workshop/maps/CRT_Wkshp_Cenl

Style | Labels

Label features using:

Rivercade v

| AaBbCc 123

Font  SansSerif =
[ Bold Sample text
[ ltalic AaBbCc 123

Size
i} 12
FPlacement
Position: |EAST -
Rotation
0 80 180 270 360
I DKN[ Cancel ” Apply l

Figure E.9 Edit Line Properties
dialog box—Labels.

For gridded data (.smrmp, .flt), users can adjust display properties for
color by elevation as well as toggle at which scales the layer will be
displayed in the map window.

To adjust display properties for data grids:

1.

Starting in the Content Pane with the Maps Tab selected, select
and right-click the name of the grid (*.smrmp, * fIf) you wish to

edit.

From the shortcut menu, select Properties (see Figure E.1). The
Elevation Options dialog box will appear (Figure E.10).

The dialog box will be on the Properties tab by default.

From the list box, there are available color contour schemes —
Aspect Shading, Grayscale, Linear, Precipitation, Red-Green-

Blue, and Terrain (default).

The Draw Edges check box is specifically for ASCII NetTin files.
If selected, the edges of the triangles that make up an ASCII NetTin

file will be drawn.
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P
E Elevation Cptions

=

Depthl.smrmp

Properties | Scale

[] Draw Edges
Tic Interval() 10.

Brightness (0.0-1.0)
Saturation (0.0-1.0)
Transparency (0.0-1.0) [}

[¥] Aspect Shading

Angle (0-360 Degrees)

[] Maximum Clipping
Value
Color
[] Minimum Clipping
Value

Colar

0

[] Adjust Color Scale to Clipping Area

Scale
Contour Limits
System Specified Min/Max Val...
= 30
Maximum() |36.2 Minimum()| 0.0
I 1.0
[ 1.0
0.0
i 160.0
10
36.86
0.0
u]

Apply

Lok ]|

Cancel ||

L8

Figure E.10 Elevation Options dialog box

Set the contour tic interval by entering a value in the Tic Interval
box. The program sets the maximum and minimum limits of the
contours automatically. To set your own maximum and minimum
limits, clear the System Specified Min/Max Values box and enter
new values in the Maximum and Minimum boxes.

Adjust the brightness (amount of white), saturation (amount of
black), and transparency (level of opacity or alpha) for the colors
using the Brightness, Saturation, and Transparency slider bars or

boxes.

By default the Aspect Shading option is on. Aspect shading
displays the map layer in relief by placing an imaginary light source
above the map and shading the contours. You can adjust the angle
of the light source by using the Angle slider bar or by entering a
value in the box. If you do not want aspect shading, clear the box

labeled Aspect Shading.

Clipping allows users to highlight an area using user-definable color
choices and values. For maximum clipping, fill the contour with the

E-7
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10.

11.

12.

clip color from the maximum value of the map to the value entered
for Maximum Clipping. For example, maximum clipping could be
used to highlight smog levels, cloud cover, or snow level at a
particular elevation. By default, maximum clipping is turned off. To
enable, click the Maximum Clipping check box, then choose a
color by clicking the Color box, and either enter a maximum
clipping value by using the slider bar or enter a value in the box.
Minimum clipping will fill the contour with the clip color from the
minimum value of the map to the value entered for Minimum
Clipping. For example, minimum clipping could be used to see
where a water level would be if it flooded to a particular elevation.
By default, minimum clipping is turned off. To enable, click the
Minimum Clipping check box. Then choose a color by clicking the
Color box, and either enter a minimum clipping value by using the
slider bar or by entering a value in the box.

Click Apply to display your changes in the Map Window and keep
editing.

When finished editing, click OK to close the dialog.

Users may also set the zoom scales at which they would like layers to
display in the Map Window. For example, a user might not want to see
their counties shapefile below a particular scale. To toggle these settings:

1.

Starting in the Content Pane with the Maps Tab selected, select
and right-click the name of the grid (*.smrmp, *fIt) you wish to
edit.

From the shortcut menu, select Properties (see Figure E.1). The
Elevation Options dialog box will appear.

Select the Scale tab (Figure E.11).

f E Elevation Options @1

Depth0.smrmp

| Properties || Scale!

(71 Always show layer

@ Only show layer in the following scale range

Only visible below 1: | zp7454 ’ T — ]

Only visible above 1: ’ T — ]

Current Scale 1 : 807454

K ” Cancel ] Apply h_

L5

Figure E.11 The Scale tab of the elevation options
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Select Always Show Layer to display the layer in the Map
Window at all scales.

To make the layer visible only below a certain scale level, zoom to
the desired scale level and select Set to Current. The layer will
now appear only when the zoom scale is below this level.

To make the layer visible only above a certain scale level, zoom to
the desired scale level and select Set to Current. The layer will
now appear only when the zoom scale is higher than this level.
Click Apply to display your changes in the Map Window and keep
editing.

When finished editing, click OK to close the dialog.
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Appendix F

Using the Color Chooser

The Color Chooser (Figure F.1) affords great flexibility when you need to
select default colors for map layers, labels, and background colors in your
watershed display. The Color Chooser has three tabs: Swatches, HSB,
and RGB, offering three methods for choosing a color. For each method,
the preview area allows you to see your choice before applying changes.

( E Choose & Color ﬁ-‘

‘Swatches H35| R§B|

Recent:

’ OK ﬂ}’ Cancel ” Reset ]

L™

Figure F.1 Color Chooser—Swatches Worksheet.

Swatches Worksheet

The Swatches worksheet provides a palette of pre-defined colors. From
the palette, select a color. Once you have selected a color, the Recent box
displays that color, as also does the Preview box. Click OK, the Color
Chooser will close. Depending on where you accessed the Color
Chooser, you will have to click either Apply or OK for the color change
to appear in the display area.
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F.2 HSB Worksheet

HSB is the Hue, Saturation, and Brightness color model, which allows you
to set the hue, saturation, and brightness of the colors you wish to produce.
From the Color Chooser, select the HSB tab; the HSB Worksheet
(Figure F.2) becomes available.

( E Choose & Color ﬁ-\

| Swatches| HSB | RGB|

B on | =f

®s | sk

R 116
G| 132
B 242

1l

Preview

n - . Sample Text Sample Text

. . . Sample Text Sample Text

’ DKS’ Cancel ” Reset ]

e

Figure F.2 Color Chooser—Hue, Saturation, and Brightness worksheet.

There are several ways to adjust the hue, saturation, and brightness of the
colors. The slider bar in conjunction with the H, S, and B options will
change the color, if you select red with the H option selected, then when
you switch to the S and B options, you will be changing the saturation and
brightness of red. Another way to affect the colors is in the H, S, and B
boxes you can directly enter a value for hue, saturation, and brightness.
The following rules apply to the values you can enter for each box:

H Box: Hue is measured in a circle from zero (0) to 359 degrees.
0 =red, 60 = yellow, 120 = green, 180 = cyan
240 = blue, 300 = magenta
S Box: Saturation is the amount of black, measured from zero (0)
to one hundred (100) percent.
B Box: Brightness is the amount of white, measured from zero (0)
to one hundred (100) percent.
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A finally way to set a color on the HSB worksheet, is from the color
palette, click and drag the little white circle. This will automatically
change the hue, saturation, and brightness values, along with the red,
green and blue color values. The red, green, and blue values in the R, G,
and B boxes are not editable, and informational only.

Click OK, the Color Chooser will close. Depending on where you
accessed the Color Chooser, you will have to click either Apply or OK
for the color change to appear in the display area.

F.3 RGB Worksheet

RGB is the Red, Green, (Bl choose A Color S
and Blue color model, [ Swatches | HsB| RGB |
which allows you to set
the red, green, and blue 0
values of the colors you Red - L L L I
wish to produce. From U §
the Color Chooser, Green g5 1o gte =
select the RGB tab; the 0 .
RBB Worksheet B 85 170 e
(Figure F.3) becomes
available. ———
- t t o - [l 5ample Text Sample Text

ere are two ways to Sample Text Sample Text
adjust the red, green, L] = ]
and blue value of colors. | okl| cancel || Reset |

There is a slider bar for
Red, Green, and que. Figure F.3 Color Chooser—RGB worksheet.
As you change the slider

bar for each one, in the Preview box, the color you are producing is
shown. Another way to affect colors is in the Red, Green, and Blue
boxes you can directly enter a value. Click OK, the Color Chooser will
close. Depending on where you accessed the Color Chooser, you will
have to click either Apply or OK for the color change to appear in the
display area.
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Appendix G

Using HEC-DSSVue

HEC-DSSVue (Hydrologic Engineering Center Data Storage System
Visual Utility Engine) is a graphical user interface program for viewing,
editing, and manipulating data in HEC-DSS database files. With DSSVue,
data may be plotted, tabulated, edited, and manipulated with over fifty
mathematical functions. Along with these functions, DSSVue provides
several utility functions, such as entering data sets into a database,
renaming data set names, copying data sets to other DSS database files,
and deleting data sets.

In FIA, you will use DSSVue mainly as a viewing tool for DSS data. This
appendix will review some of the general functions in DSSVue. For
further detail, see the HEC-DSSVue User's Manual.

G.1 HEC Data Storage System Concepts

HEC-DSS is a database system that was designed to efficiently store and
retrieve scientific data that is typically sequential. Such data types include,
but are not limited to, time series data, curve data, spatial-oriented gridded
data, textual data (such as this manual), and others. The system was
designed to make it easy for users and application programs to retrieve and
store data.

The data are arranged into blocks. For example, one year of daily-interval
data is stored in a single record in the DSS. Each record is given a unique
name called a pathname. The pathname is formulated in a way that makes
it easy to group related data together. Software from HEC has the ability
to read from and write to DSS. This capability facilitates data exchange
among applications. For example, you could use ResSim to generate the
time series input for FIA.

G.2 Overview of HEC-DSSVue in FIA
From the Tools menu, choose HEC-DSSVue. The DSSVue main window
will open. The main window and the different components are illustrated

in Figure G.1.

The Menu Bar contains the menus for the main window of DSSVue.
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(A = [ B [
Menu Bar ’ File Edit View Display Groups Data Entry Tools Advanced Help
Toolbar —p @ | d=EEd = |
DSS File File Name: |C:/Users/Desktop/WorkshopWatersheds/Workshop 3 - DSS DataNentura.dss|
Information Pathnames Shown: & Pathnames Selected: 0 Pathnames in File: & File Size: 654 KB
Filter Lists —| Search A | x| C | = E | d
By Parts: p: | - Do > F | - |
MNumber Part A Part B Part C PartD/range PartE PartF
1 BETHESDA FLOW 15Jun1597 - 28Jun1997 THOUR 1857FLOOD
2| CRAZY MT ELEV 15Jun1597 - 28Jun1997 30MIN 0OBS
Pathname_ 3| CRAZY MT IN... |FLOW 15Jun1597 - 28Jun1997 1HOUR 1887FLOOD
Table 4 CRAZY MT RE...|FLOW 15Jun1997 - 28Jun1997 J0KIN 0BS
5| GREENFIELD L...|FLOW 15Jun1597 - 28Jun1997 THOUR 1857FLOOD
5| RIVER POINTE... |FLOW 15Jun1597 - 28Jun1997 1HOUR 1887FLOOD
7| ROCKVILLE L... |FLOW 15Jun1597 - 28Jun1997 1HOUR 1887FLOOD
I 8 VILLANOWA FLOW 15Jun1997 - 28Jun1997 1HOUR 1957FLOOD
Selected
Pathname ——p -
List =
Select Commands Select De-Select Clear Selections Restore Selections Set Time Window
Status Bar — ||| M No time window set.
g

Figure G.1 HEC-DSSVue main window.

The Toolbar contains shortcut buttons to the most-used features of
DSSVue:

Open File Button — opens an Open File Browser, which allows
you to select a DSS file.

¥

Plot Button — plots the data of the selected pathname(s).

h

Tabulate Button — displays the data of the selected pathname(s) in
a tabular form.

Graphical Edit Button — provides a shortcut to an editor for data
manipulation.

T

y Function Button — provides a shortcut to the mathematical function
* tools for editing DSS data.

The DSS File Information (see Figure G.1) box displays the filename of
the DSS file, and statistics about the pathnames in the DSS file and the
size of the DSS file.

The Filter Lists are used to sort DSS pathnames by parts. There is a filter
list for each individual part, A through F. The Pathname Table displays
the filtered pathnames contained in the DSS file. The pathnames are
displayed by the individual parts. The Selected Pathname List displays
the pathnames that you have selected from the Pathname Table.
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The Select Commands are available after you have selected the
pathnames you wish to view or manipulate. Available commands are
Select, De-Select, Clear Selections, Restore Selections, and Set Time
Window. These commands will be detailed later on in this appendix.

When you have entered time window information, the Status Bar will
display the time window information. Users can set a time window to
view data within a particular time range.

G.3 Opening a DSS File

There are several ways to open a DSS file from DSSVue. One way is to
type in the location and filename of the DSS file in the File Name box of
the DSSVue main window (see Figure G.1). After entering the correct
information, press ENTER. The Pathname Table will display the
pathnames of the selected DSS file, and the DSS File Information box
will display statistics about the DSS file.

Alternatively, select (A Open HEC-DSS File )
Open from the File :
menu or click the Open Lookin. | |\ Workshop... ~| (¥ [*[E)E
File button & from the & L| ventura dss
Toolbar. Either method Recem’;em .
will open an Open
HEC-DSS File browser -
1 Deskt
(Figure G.2). i —
L; - - s
Locate the DSS file you Files oftype: |~dss v | Cancel
wish to open, click OK.
The Open HEC-DSS Figure G.2 Open HEC-DSS File browser.

File browser will close,

and the DSSVue main window will display the name of the DSS file and
all of the pathnames associated with that DSS file will appear in the
Pathname Table (see Figure G.1).

G4 Set Time Window

To view data for a particular block of time, users can define a time
window. Users can define a time window by specific starting and ending
dates and times, by time relative to the current date, or by individual water
years.

1. Click Set Time Window, the Set Time Window dialog box will
open (Figure G.3). By default, No Time Window will be selected.
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2. To enter specific start s =)
date and time:
a. Select “) Mo Time Window
Specific
Time R .
Window. SELREE -] startTime:
b. In the Start End Date: o
Date box —
type a date in
the format
ddmmmyyyy
(i.e.,
26NOV]993), Go Forward: days
and in the
Start Time *) By Individual Water Year
bOX type a Start Date of Water Year: 01 Oct D
time in the
format hhmm
(i.e., 0630). [ o QJ [ cancet |[ sepy |
c. Enter an End

Date and
Time in the Figure G.3 Set Time Window dialog box.

End Time:

I Set Current Time

1 Relative to Current Time

Go Back: days

[7] Retain Between Sessions

provided
fields.

d. If you want to use the current date and time, click Set
Current Time. All time window boxes will be filled, you
will probably need to edit the ending data and time.

3. To set a time window relative to current time:

a. Select Relative to Current Time.

b. From the dropdown list, select time units (days, hours,
months, or years).

c. Inthe Go Back field, enter the number of
days/hours/months/years you would like DSSVue to
show prior to the current time.

d. Inthe Go Forward ficld, enter the number of
days/hours/months/years you would like DSSVue to
display after the current time.

4. To set a time window by individual water year, in the Start Date of
Water Year field select the date that represents the start of each
water year.

5. If you would like to retain these time window settings for all data
viewing in HEC-DSSVue, check Retain Between Sessions.

6. Click OK, the Set Time Window dialog box will close, the time
window will be set, and the time window will be displayed in the
Status Bar of the DSSVue main window (see Figure G.1).
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G.5 DSS Pathnames

Data is stored in blocks, or records, within a file, and each record is
identified by a unique name called a pathname. Each time that data is
stored or retrieved from the file, its pathname must be given. The
pathname is the key to the data’s location within a database. A pathname
is analyzed by DSS to determine an index number. This index determines
where the data set is stored within the database. This design ensures that
very few disk accesses are made to retrieve or store data sets. One data set
is not directly related to another, so there is no need to update other areas
of the database when a new data set is stored.

DSS references records (data sets) by a pathname. The pathname of a
DSS record can be three hundred and ninety-one (391) characters or less,
and is, by convention, separated into six parts. The parts can be sixty-
four (64) characters or less and are delimited by slashes in the pathname.
The pathname parts are designated A through F. Table G-1 provides an
example naming convention for regular-interval time series:

Table G.1 DSS Pathname Parts

project, river, or basin name

location identifier

data parameter (e.g., FLOW, PRECIP)

starting block data; format ddmmyyyy

time interval

additional user-defined descriptive information

iesliesliwii@ies]ie=

G.5.1 Viewing of DSS Pathnames

The Pathname Table displays all of the pathnames by their different parts
(see Figure G.1). Users can toggle display options from the View menu.
Available commands are Pathname List, Pathname Parts, Condensed
Catalog, No Pathnames, and Unsorted List. The Pathname List
command (Figure G.4) displays the pathnames in the Pathname Table,
while No Pathnames displays nothing.

Number Pathname

/JBETHESDA/FLOWIO1JUNTISS7MHOURMSSTFLOODY

NCRAZY MT/ELEVI0D1JUN1897/30MINJOBS!

NCRAZY MT INFLOW/FLOWM1JUN1SSTMHOURMSSTFLOODY
NICRAZY MT RELEASE/FLOW/01JUN1SS7/30MIN/OBS/
NIGREENFIELD LOCAL/FLOVW/O1JUN1SS7MHOURMSSTFLOODY
/IRNVER POINTE LOCAL/FLOW/O1JUN1SS7MHOURMSSTFLOODY
NROCKWVILLE LOCAL/FLOW/01JUN1SS7/1HOURM S8TFLOODY
INVILLANOWAIFLOW/D1JUN1SS7TMHOURMSSTFLOODY

co |~ [ |en |4 |t b=

Figure G.4 Pathname List.
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G.5.2

G.5.3

Sorting DSS Pathnames by Parts

Users can also filter the display by pathname parts. Sorting the DSS
pathnames by parts is the command Search pathnames by part (default).
However, another way to sort the pathnames is available from the View
menu, choose Search pathnames by string. The details for this method
are described in the HEC-DSSVue User's Manual.

To filter by pathname parts, from the Filter Lists (Figure G.5) decide
which pathname parts will be used to sort the pathname list. There is a
Filter List for each individual pathname part.

In the example in Figure G.5, the D Part 0/JUN1997 has been selected to
show all pathnames with that D Part.

Search A v: C: v: E: 'v:
By Parts: g; | v D 01JUN1997 v F| x)
Mumber Part A Part B Part C Part D PartE PartF

1 BETHESDA FLOWWY 01JUN1997 1THOUR  1997YFLOOD

2 CRAZY NMT ELEV 01JUN1997 J0MIM oBs

3 CRAZY NMTIN... |FLOW 01JUN1997 1THOUR  1997YFLOOD

4 CRAZY MT RE...|FLOW 01JUN1997 J0MIM oBs

5 GREEMFIELD L...|FLOW 01JUN1997 1THOUR  1997YFLOOD

[+ RMNER POIMTE... |FLOW 01JUN1997 1THOUR  1997YFLOOD

T ROCKWILLE L... |FLOW 01JUN1997 1THOUR  1997YFLOOD

] VILLANOWA FLOWWY 01JUN1997 1THOUR  1997YFLOOD

Figure G.5 Sort DSS pathnames by parts.

Selecting Pathnames

Once the Pathname Table is sorted as desired, users can select which
pathnames they want to view or manipulate. To select a pathname, double-
click on a pathname in the Pathname Table and the selected pathname
will appear in the Selected Pathname List (see Figure G.1). You can also
click on a pathname in the Pathname Table, and then click the Select
button.

To select multiple consecutive pathnames, in the Pathname Table, click
on the first pathname in the consecutive series. Find the last pathname in
the series and click on it while holding down the SHIFT key. The block of
pathnames will be highlighted. Click Select, and all the pathnames within
that block will be added to the Selected Pathname List.

Users can also select multiple pathnames by selecting them while holding
down the CTRL key. Once all of the appropriate pathnames are selected,
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release the CTRL key and click Select. All the pathnames you have
selected will be added to the Selected Pathname List.

You can select all of the pathnames displayed in the Pathname Table.
From the Edit menu, choose Select All. All of the pathnames will now
appear in the Selected Pathname List.

G.54 Clearing Selected Pathnames

To clear a pathname from the Selected Pathname List, select a pathname
and click De-Select. The pathname will be cleared from the Selected
Pathname List. To clear all pathnames from the Selected Pathname List,
click Clear Selections, and the Selected Pathname Box will be empty.

You can also clear groups of pathnames by using the same concepts
described in the previous section selecting pathnames by using the SHIFT
and CTRL keys.

Once pathnames have been cleared from the Selected Pathname Box, the
pathnames can be restored to the Selected Pathname Box by clicking
Restore Selections.

G.6 Visualizing Data

Once pathname(s) are selected, users can visualize them in graphical form
(plots) or in tabular form. Further details on plots and tables are discussed
in the HEC-DSSVue User's Manual.

G.6.1 Plots

To view a plot of the pathnames in the Selected Pathname List (see
Figure G.1), either click the Plot button from the Toolbar or choose Plot
from the Display menu. Both of these options will open the Plot Window
(Figure G.6).

The parameters for the plots are labeled and color-coded. Date ranges are
specified along one axis, and the units of measure are specified along the
other axis. You can resize the Plot Window by clicking on the corner of
the window and dragging it to the desired size.

You can also zoom in and out on areas of the plot using the Zoom Tool.

G.6.2 Tables

To view a table of the pathnames in the Selected Pathname List (see
Figure G.7), either click the Tabulate button =E from the Toolbar or

G-7



Appendix G — Using HEC-DSSVue HEC-FIA User’s Manual

'l h
//BETHESDA/FLOW/01JUN1997/1HOUR/1997FLOOD/ =
File Edit View
14,000

12,000

@ 10,000

2,000+

6,000 o

Flow (zfs)

4,000 —
2,000

o

623.8 o
6236 o
623 .4+
3.2 o

Blew ()

633.0 o

632.8

|14|15|IB |l? |IS | 19 |2EI |21 |22 |23 |24|25 |28 |2? |23|
Jun 1997
[« o ]
BETHESDA 1957000 Fuda CROTY WMT INFLhiy 1937 F0nh Fudhiy
CRAZY MT RELESSE OES FLOAMY SREENWFIELD LOCAL 1997 FLOO0 FLoy
RMWER POINTE LOCAL 1997 FLOOD Loty RiCZ KWILLE LOC AL 1997 F LoD FLotiy
WL PSSP LD 0 Fuda CROTY MT OES ELEY

L

Figure G.6 Plot Window.

choose Tabulate from the Display menu. Either way will open the
Tabulate Window (Figure G.7).

i R
A\ //BETHESDA/FLOW/O1JUN1997/1HOUR/1997FLOOD/ ol (.
File Edit View
BETHES... | cRAZY MT | cRAZY M. | ROCKVIL .| VILLANG.
Ordin.| Date/Time | FLOW | ELEV | FLow | FLow | FLow
1997FLO..| ©OBS |1997FLO.. | 1997FLO.. | 1997FLO..
Units cfs FEET cfs cfs cfg| »
Type INST-VAL =
1[15.Jun 97, 02:00 4736] 68322] 2426 1521] 28602
215 Jun 97, 02:30 §83.21
3[15.Jun 97, 03:00 4751]  683.20 2426 1520 28377
4[15 Jun 97, 03:30 £83.20
5[ 15 Jun 97, 04:00 4720] 68321 2426 1518 28253
6[15.Jun 97, 04:30 §83.21
715 Jun 97, 05:00 4736]  683.21 2,426 1516  281.29
8[ 15 Jun 97, 05:30 683.21
9] 15 Jun 97, 06:00 4736) 68320 2426 1513 280.06
10] 15 Jun 97, 06:30 £83.19
11/ 15.Jun 97, 07:00 4720( 68320 2,426 1509] 27883
12|15 Jun 97, 07:30 683.19
13/ 15 Jun 97, 08:00 4720( 68319 2,426 1503  277.61
1415 Jun 97, 08:30 £83.19
15 15 Jun 97, 09:00 4720[ 68319 2426 1497  276.39
16/ 15 Jun 97, 09:30 68319
17 15.Jun 97, 10:00 4720( 683.20 2,426 1491  275.18
1815 Jun 97, 10:30 683.19
19/ 15 Jun 97, 11:00 4689 68319 2426 1485 27398
20[15 Jun 97, 1130 £83.19
21[15 Jun 97, 12:00 4705) 68319 2,426 1478] 27278 _
L 22115 lun 97 42-30 2349

Figure G.7 Tabulate Window.
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The Tabulate Window displays the ordinate (starting from the start
date/time), the date and time stamp, and the values for the selected data
sets. From the Tabulate Window, users have several options for
displaying the tabular data (e.g. displaying commas in the number
formatting, setting the precision of decimal places for your data).

G.7 DSS Records

HEC-DSS uses a block of sequential data as the basic unit of storage.
Each block contains a series of values of a single variable over a time span
appropriate for most applications. The basic purpose of DSS is the
organization of data into records of continuous, applications-related
elements, as opposed to individually addressable data items. This
approach is more efficient for scientific applications than that of a
conventional database system because it avoids the processing and storage
overhead required for assembling an equivalent record from a
conventional system. Data is stored in blocks, or records, within a file, and
each record is identified by a unique name called a pathname.

G.71 Renaming Records

To change the pathname parts of a pathname:

1. You must have selected one or more pathnames for this command
to be available (see Section G.5.3, page G-6 for pathname
selection).

2. From the Edit menu, choose Rename Records. The Rename
Records to: dialog box (Figure G.8) will open.

[£:| Rename Records to: I&

Pathname: |/BETHESDAFLOW/OTJUNT997/1997FLOODY

A B: BETHESDA C: |FLOW

D: 01Jun1997 E: F: ‘199?FLOGD|

I OK MI Cancel J

Figure G.8 Rename Records to dialog box.

b

3. Each of the boxes (A - F) represents the different pathname parts.
Users can change the parts by typing the new information in the
appropriate box.

4. Click OK. The Rename Records to: dialog box will close and a
message will appear displaying the number of records renamed. The
selected pathname will no longer be displayed in the Selected
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Pathname Box and the pathname will display in the Pathname
Table (see Figure G.1) with the new pathname parts.

G.7.2 Duplicating Records

Users can duplicate records to make a copy of a record with an altered
pathname part. To duplicate records:

1.  You must have selected one or more pathnames (see Section G.5.3,
page G-6) for this command to be available.

2. From the Edit menu, choose Duplicate. The New pathname parts
for duplicate records: dialog box will open (similar to Figure G.8).

3. Each of the boxes (A - F) represents the different pathname parts.
Users can enter new names for each of the parts in the fields.

4. Click OK, the New pathname parts for duplicate records: dialog
box will close, a message will appear informing you of the number
of records that were duplicated. A new pathname will be displayed
in the Pathname Table (see Figure G.1).

G.8 Deleting Records
To delete records:

1. You must have selected one or more pathnames (see Section G.5.3,
page G-6) for this command to be available.

2. A warning message dialog box appears asking if you really want to
delete the listed pathnames.

3. To delete, click Yes. The warning message dialog box will close. A
message will appear displaying the number of records deleted.

4. The deleted records will no longer appear in the Pathname Table.

G.9 Editing Data Associated with Records

If they have the appropriate permissions, users can edit the data associated
with a pathname. To edit, from the Edit menu click Tabular Edit. Users
can edit data directly, enter new time-series data or paired data, or use
math functions to manipulate the data. All of these features are detailed in
the HEC-DSSVue User's Manual.

G-10
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Appendix H

Terms and Conditions for Use

Use of the program is governed by the terms and conditions for use. They
limit what can be done with the program software, waive warranty, limit
liability, and indemnify the developers and the United States government.
The program cannot be used unless the terms and conditions for use are
accepted; the full text is given below.

Terms and Conditions for Use

The United States Government, US Army Corps of Engineers, Hydrologic
Engineering Center ("HEC") grants to the user the rights to install Flood
Impact Analysis (HEC-FIA) "the Software" (either from a disk copy
obtained from HEC, a distributor or another user or by downloading it
from a network) and to use, copy and/or distribute copies of the Software
to other users, subject to the following Terms and Conditions for Use:

All copies of the Software received or reproduced by or for user pursuant
to the authority of this Terms and Conditions for Use will be and remain
the property of HEC.

User may reproduce and distribute the Software provided that the recipient
agrees to the Terms and Conditions for Use noted herein.

HEC is solely responsible for the content of the Software. The Software
may not be modified, abridged, decompiled, disassembled, unobfuscated
or reverse engineered. The user is solely responsible for the content,
interactions, and effects of any and all amendments, if present, whether
they be extension modules, language resource bundles, scripts or any other
amendment.

The name "HEC-FIA" must not be used to endorse or promote products
derived from the Software. Products derived from the Software may not
be called "HEC-FIA" nor may any part of the "HEC-FIA" name appear
within the name of derived products.

No part of this Terms and Conditions for Use may be modified, deleted or
obliterated from the Software.

No part of the Software may be exported or re-exported in contravention
of U.S. export laws or regulations.
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Waiver of Warranty

THE UNITED STATES GOVERNMENT AND ITS AGENCIES,
OFFICIALS, REPRESENTATIVES, AND EMPLOYEES, INCLUDING
ITS CONTRACTORS AND SUPPLIERS PROVIDE HEC-FIA \"AS IS\",
WITHOUT ANY WARRANTY OR CONDITION, EXPRESS, IMPLIED
OR STATUTORY, AND SPECIFICALLY DISCLAIM ANY IMPLIED
WARRANTIES OF TITLE, MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NON-INFRINGEMENT. Depending on
state law, the foregoing disclaimer may not apply to you, and you may
also have other legal rights that vary from state to state.

Limitation of Liability

IN NO EVENT SHALL THE UNITED STATES GOVERNMENT AND
ITS AGENCIES, OFFICIALS, REPRESENTATIVES, AND
EMPLOYEES, INCLUDING ITS CONTRACTORS AND SUPPLIERS,
BE LIABLE FOR LOST PROFITS OR ANY SPECIAL, INCIDENTAL
OR CONSEQUENTIAL DAMAGES ARISING OUT OF OR IN
CONNECTION WITH USE OF HEC-FIA REGARDLESS OF CAUSE,
INCLUDING NEGLIGENCE.

THE UNITED STATES GOVERNMENT'S LIABILITY, AND THE
LIABILITY OF ITS AGENCIES, OFFICIALS, REPRESENTATIVES,
AND EMPLOYEES, INCLUDING ITS CONTRACTORS AND
SUPPLIERS, TO YOU OR ANY THIRD PARTIES IN ANY
CIRCUMSTANCE IS LIMITED TO THE REPLACEMENT OF
CERTIFIED COPIES OF HEC-FIA WITH IDENTIFIED ERRORS
CORRECTED. Depending on state law, the above limitation or exclusion
may not apply to you.

Indemnity

As a voluntary user of HEC-FIA you agree to indemnify and hold the
United States Government, and its agencies, officials, representatives, and
employees, including its contractors and suppliers, harmless from any
claim or demand, including reasonable attorneys' fees, made by any third
party due to or arising out of your use of HEC-FIA or breach of this
Agreement or your violation of any law or the rights of a third party.

Assent

By using this program you voluntarily accept these terms and conditions.
If you do not agree to these terms and conditions, uninstall the program
and return any program materials to HEC (if you downloaded the program
and do not have disk media, please delete all copies, and cease using the
program.)
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