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CHAPTER 1

Introduction

1.1 Overview

The HEC-FIA (Flood Impact Analysis) software analyzes the consequences from a flood event.
The software calculates structure and content damages, agricultural losses, and estimates
potential life loss. These computations are performed by evaluating deterministically input single
events, but uses uncertainty to describe the damageable elements and their susceptibility to
flooding. The outputs support US Army Corps of Engineers (USACE) planning studies by
supporting other social effects (OSE) account estimates associated with event-by-event based
loss of life, property, content and agricultural estimates in the user defined study area. It
supports dam and levee safety programs by allowing users evaluate the consequences associated
and with poor performance (e.g. levee or dam failure) and perform scalable analysis in support of
screening decisions. It supports water management functions by allowing for the rapid evaluation
of actual events supporting real-time decision making during the operation of a system of flood
risk management infrastructure.

This User's Manual details Version 3.0 of HEC-FIA. Version 3.0 is an update to Version 2.2 of
HEC-FIA. HEC-FIA is the successor to the Project Benefit Accomplishment (HEC-PBA)
software. HEC-FIA includes the damage-analysis capabilities summarized above and discussed
in detail below. It features the ability to analyze geo-referenced gridded data, utilizes DSS
(HEC's Data Storage System) datasets, produces tabular reports, and interfaces with geographic
information systems (GIS). The software also includes a graphical user interface (GUI) that
allows the user to enter and edit data necessary for impact analysis.

1.2 Purpose

The HEC-FIA software provides the capability to estimate a variety of flood impacts (listed on
the following page) associated with flood actual or modeled events. HEC-FIA facilitates the:

e assessment of disaster impacts after a flood,

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

e development of annual reports of USACE project benefit accomplishments that are
required by USACE headquarters (HQUSACE) and Congress (not automated in Version
3.0, but possible through the alternative analysis capabilities); and

e development of consequence estimates to support risk assessments for the Dam Safety
program and the Levee Safety program.
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HEC-FIA evaluates impacts to a study area, the damageable elements are defined through the
addition of user defined agricultural inventories, structural inventories, critical infrastructure, and
impact response curves. These damageable elements can be impacted by hydraulic parameters
which can be described through two main data formats, either geo-referenced gridded model
outputs (which describe depth, arrival time, duration and depth times velocity) or through a set of
geo-referenced hydrographs (stage or flow with accompanying rating curves) which represent a
single event. For the specified analysis period of that single event, the program can estimate:

e Structure damage

e Content damage

e (ar damage

e Population impacted

e Life loss

e Agricultural losses

e Indirect income and job losses

e Impacts based on exceeding high stage thresholds

e Impacts based on falling below low stage thresholds

e Impacts to critical infrastructure

HEC-FIA includes a number of reports that detail these impacts. The impacts can be sorted by
impact area or by any user supplied polygon.

To calculate impacts, HEC-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 HEC-FIA and how to build a project quickly, refer to the HEC-FIA Quick Start
Guide (CPD-81a).

1.3 Overview of HEC-FIA

HEC-FIA (Figure 1.1) can be used to assess structural and non structural changes within a
floodplain. The software is designed to be scalable; if users do not have high resolution data
HEC-FIA can support the user through accessing national datasets for inputs like structures and
agriculture. If the user determines that more detail is needed, it is simple for the user to
incorporate higher resolution input data to replace the low resolution input data. The output from
HEC-FIA can support decision making processes to assure that the projects do not present
unacceptable risks to the environment, public, and property.

HEC-FIA supports several USACE missions:

e Dam and Levee Safety — HEC-FIA supports this mission by providing estimates for
consequences from single events which can represent dam failure, levee failure, or
exceedance of existing infrastructure. The software is utilized to provide information that
can be used to assist in screening level decisions at lower resolution and accuracy, all the
way through detailed assessments to support a decision document.
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Figure 1.1 HEC-FIA Project

e Water Management - HEC-FIA can be utilized for evaluating real time consequence
estimates to support decisions regarding actions taken during flood operations for a system
of existing projects. HEC-FIA is also utilized to create estimates to support after action
reporting for a historic event.

e Planning - HEC-FIA is available to assist planners in evaluating consequences such as life
loss estimation, agricultural damages, and indirect production and job losses. HEC-FIA
can be utilized within HEC-WAT (HEC's Watershed Analysis Tool) with the FRA (flood
risk analysis) compute option to evaluate the full range of Hydrologic, Hydraulic,
Geotechnical, and Economic uncertainties to assist planners in evaluating the
aforementioned consequences and to evaluate a standard benefit within uncertainty
through the evaluation of alternatives much like HEC-FDA (HEC's Flood Damage
Reduction Analysis software).

1.3.1 Identifying a Study

The first step of any HEC-FIA study (i.e., reconnaissance, or feasibility) is the definition of the
study extent. A study extent is typically represented by a polygon of the area that has the
possibility of getting wet when a large event is being assessed. The Project Delivery Team
(PDT), under the direction of a Project Manager (PM), should start the process of defining the
study extent by meeting to acquaint themselves with the type (i.e., reconnaissance, feasibility,
watershed, restoration) and location of the study to be conducted.

The PDT evaluates existing data; identifies data which needs to be gathered, and select or build
the hydrology and hydraulics models needed to provide simulation results. This determination
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allows the PDT to make a rough estimate of the study extent and various other data elements
such as the stream alignments which may be defined within some geospatial mapping product.
With a map in hand, the PM should lead the PDT to choose the study boundaries, identifying
gage locations, sub-basin delineations, impact areas, and location of measures (i.e., reservoirs,
levees).

1.3.2 Creating a Project

After the PDT has identified the study area, an HEC-FIA project can be created (see Figure 1.1).
A project in HEC-FIA is a combination of the input data describing a geographic location and
hydraulic events which describe the flood hazard. The first step is to define a watershed
configuration, which is a representation of the watershed (for example, the Without Project
Condition), or a watershed configuration can be an alternative that changes elements in the study
area.

A watershed configuration consists of a terrain grid, stream alignment, cross sections, related
storage areas, and a set of common computation points. Not all elements of the watershed are
required for HEC-FIA to compute hydraulic information at a location, but there are minimum
requirements dependent upon the desired methodology to evaluate hydraulic information at an
independent location. For example, if a user is defining the hydraulic events using gridded data,
the grids describing the event (in terms of depth, duration, depth times velocity and arrival time)
are sufficient to describe how the watershed responds to a given event, and therefore the only
watershed element required is a terrain grid. Each watershed configuration would be
representative of different structural alternatives. To compare alternatives, a watershed
configuration representing the Without Project Conditions (it can be named whatever the user
would like) would be required to evaluate a net benefit for the specific event. For a detailed
description of the necessary input, refer to the HEC-FIA Technical Guide (Chapter 3) and the
HEC-FIA Applications Guide (Chapter 2, Section 4).

Geographic data describes discrete parts of the study area. Boundaries allow the user to report
information in the study area by specific areas. Impact areas are used in the life loss
computations to define the geographic extent and type of warning system and mobilization
relationship to be used within the study area.

Computing consequences in an HEC-FIA project requires inundation data. Inundation data
provides a pattern for HEC-FIA simulations, through defining the source and type of hydraulic
information at a any point in the study area. Inundation data can be in the form of grids, which
define an event, representing the maximum depth at each grid cell and the arrival time of the

non-evacuation depth (recorded in decimal hours from the start time of the simulation).
Alternatively, inundation data can be provided as a HEC-DSS file that contains stage
hydrographs at cross sections and storage areas throughout the study area. In this case, the cross
sections and storage areas define the geographic locations of the stage hydrographs. The
inundation data configurations define the structure and data available to define hydraulic
parameters throughout the watershed. The final step is to create an event for each inundation
configuration which represents the specific characteristic of the flood in question at all locations
within the watershed.
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A structure inventory is required to estimate direct economic damages for a flood event. To
estimate life loss for an event, the structure inventory must be supplied with a population
estimate at each structure. Damage categories are the first aggregation level for structures, in
the inventory. These damage categories represent a high level grouping for structures. They are
used in the Economic Consequence Assessment Model (ECAM) process to determine population
and capital impacted for each event. Structure occupancy types are the next level of
aggregation for structures in HEC-FIA, these are imperative for any consequence calculation.
The occupancy types describe depth-damage relationships, life loss parameters, general
information about the structures, and contain information about uncertainty computations
associated with the structure inventory. Each structure is required to have an occupancy type and
damage category.

Other optional input data elements for an HEC-FIA project include critical infrastructure,
definitions of impact response tables, agriculture data, and the definition of warning issuance
scenarios. These additional input data elements are defined in this User's Manual.

An alternative in HEC-FIA is combination of inundation data, impact area (geographic data),
and structure inventory. Once an alternative is defined, then a time window needs to be created.
The time window defines the start and end times for a simulation. For HEC-FIA each
simulation is defined by the combination of the specified alternative, event, and time window.

1.4 Starting HEC-FIA

When starting HEC-FIA, double-click the HEC-FIA icon on from desktop of a | el
computer, or from the taskbar click Start, point to All Programs, point to HEC,

HEC-FIA
point to HEC-FIA, and then click HEC-FIA. The splash dialog box for HEC-FIA ~ [fAsEs ::D

opens (Figure 1.2).

The splash dialog box (Figure 1.2) appears for a few seconds, and then the main window of
HEC-FIA appears. A user is now ready to start using HEC-FIA.

HEC-FIA

Version 3.0 Beta
05/29/2015

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

Hydrologic Engineering Genter  hittp://www_hec.usace.army.mil

Figure 1.2 HEC-FIA Splash Dialog Box
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1.5 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
Summary of Contents of User's Manual
Topic Chapter

The layout of the FIA GUI Chapter 2
Creating and managing HEC-FIA projects Chapter 3
How to work with map layers Chapter 4
How to define watershed elements (stream alignment, computation Chapter 5
points, watershed configurations, terrain grids, cross section sets)

Define geographic data (boundaries, impact areas) Chapter 6
Creating inundation configurations Chapter 7
How to add and define structure inventories Chapter 8
Creating warning issuance scenarios Chapter 9
How to create alternatives Chapter 10
How to define a time window Chapter 11
How to run simulations & review results Chapter 12
References Appendix A
How to prepare data for use in HEC-FIA Appendix B
How to setup coordinate systems Appendix C
How to edit map layer display properties Appendix D
How to use the Color Chooser Appendix E
How to use HEC-DSSVue Appendix F
Getting data from HEC-RAS Appendix G

1.6 References

This User's Manual, the HEC-FIA Quick Start Guide, Technical Reference Manual, and the
HEC-FIA software are available on the HEC web site
(http://www.hec.usace.army.mil/software/hec-fia/).

1.7 Additional HEC-FIA Documentation

HEC-FIA Quick Start Guide helps the user through the initial steps of building an HEC-FIA
model and using HEC-FIA to perform consequence analysis. The document provides an easy to
understand steps incorporated with screenshots. Once the user has gone through this Guide they
have a basic understanding of HEC-FIA.
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HEC-FIA Applications Guide contains examples that demonstrate the various aspects of HEC-
FIA. Each example consists of a problem description, data for the analysis, step by step input
and explanation of results.

HEC-FIA Technical Reference Manual describes the theory and computational methodology
behind the HEC-FIA computations. Equations are presented which allow the user to understand

how various inputs impact results.
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CHAPTER 2

HEC-FIA Interface

This chapter begins 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 project in HEC-FIA.

2.1 HEC-FIA Main Window

The HEC-FIA main window (Figure 2.1) displays the HEC-FIA user interface. The user
interface allows the user to define and view the study area, create and edit structure inventories,
alternatives, and other model elements, and then run simulations and view results. From the
main window the Map Window, Menu, Tool, and Status Bar(s) are viewable in addition to
the Desktop, Message, Content and Study Pane(s) as is shown in (Figure 2.1) below. Note, if
these items are not viewable from the main window it is likely that a study has not be loaded or
some default views, managed from the views menu located on the menu bar, have been altered.
The Title Bar (Figure 2.1) displays the version of HEC-FIA and the name of the project, if a
project is opened.

[ recanan sraal o o ]
IMeENU Bar —— i view wps Goied s Simision Tocs widow: e

Toolbars—>» # 2 W @@=
| St

ﬂi-a& mpactires stpnul 100

» (= @BEISEx)

=Xk \‘\
T i Map Window

Content Pane

Desktop Pane

i Rl
- Lot Message Pane

suay [Wagsl | uesss oe:

Status Bar ——p owsnstes 15002 east 5015840 e

Figure 2.1 HEC-FIA Main Window
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2.2 Panes

Study Pane Provides an overview of items that have been defined for an HEC-FIA project
(Figure 2.2). The Study Pane displays information about the map layers;
watershed elements (terrain grids, stream alignments, cross sections,
computation points, and watershed configurations); geographic data
(boundaries, impact areas); inundation data; inventory data (structure
inventories, critical infrastructure, impact response, agricultural grids);
warning issuance scenarios; alternatives; time windows; and, stimulations.

[i= StPaul

=) Map Layers

- # Counties.shp

- # StPaulStudyArea.shp
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- % StorageAreas.shp

- # CrossSections.shp
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= | Watershed

, Terrain Grids

G- [ Stream Alignments

- ) Cross Sections

- .. Computation Points

[ | Watershed Configurations
=~ |, Geographic Data

#- | Boundaries

- . Impact Areas

=~ ) Inundation Data

- 4 GridsOnly

- % CrosssSectionsOnly

= L Inventory

[ 0 Structure Inventories

| Critical Infrastructure

, Impact Response

, Agricultural Grids

----- | Warning lssuance Scenario
=~ 1 Alternatives

- # ALT_CrossSections
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=~ 1) Time Window
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-4 (FApr1999
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k. A'\ithout Project Conditions-TimeWindow
- i Without Project Conditions-MoSkip

EH

Figure 2.2 Study Pane
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Content Pane This pane provides details on selected HEC-FIA components (Figure 2.3)
from the Study Pane. For example, in Figure 2.3, an HEC-FIA simulation
has been selected — Without Project Conditions-TimeWindow. The Content
Pane displays the elements of that simulation. Information includes the
alternative and the time window.

Without Project Conditions-TimeWindow

SRALT_CrossSections

= C:000051Without PrTimeWindow RAS-Fail Middle - 2D Run Modified
L 4 22Apr1999

Figure 2.3 Content Pane

Desktop Pane The Desktop Pane (Figure 2.4) is where the different map windows
available from HEC-FIA are displayed. For example, in Figure 2.4, the
Desktop Pane contains a map window of a selected simulation and a map
window of a selected schematic. These two map windows provide the user
with a graphical representation of a simulation and a schematic, respectively.

s ==
‘é} Esﬂ.ml.;ﬁsmmhm-wnmnum [BE
@ X
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W &)
= 5
)
£3 i

®
o
I
3]

Figure 2.4 Desktop Pane

Message Pane The Message Pane (Figure 2.5) contains messages that the HEC-FIA
software is providing for informational purposes. The information in the
Message Pane is a record of HEC-FIA software activities, recording the
opening of a study, opening map windows, accessing DSS, and many other
HEC-FIA activities.
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2.3

LUSUINY LU 5B L TTUTTS LTI

Opened Study StPaul from directory C:\Users\gOhecprb\Desktop\FIA_Projects\StPaul
Loading Simulation Without Project Conditions-TimeVWindow

stpaul_10ft added to StPaulSA, BaseNS|, Xcutlines, ImpactArea, stpaul_10ft
ImpactArea added to StPaulSA, BaseNSI, Xcutlines, ImpactArea, stpaul 10ft
Xcutlines added to StPaulSA, BaseMNSI, Xcutlines, ImpactArea, stpaul 10ft

Figure 2.5 Message Pane

Tabs

HEC-FIA has two tabs the Study and the Maps tabs. The study tab which is the
default tab provides a view of the project data in a tree. The Maps tab provides a Study
view of the available maps.

Study

Maps

The default tab (Figure 2.2) which provides a view of the project data in a tree
(Study Tree) in the Study Pane. Also, from the Study Tree a user can create,
edit, and delete alternatives, analysis periods, and simulations. From the
Content Pane (Figure 2.3) the user can view detailed information about items
listed in the Study Tree.

This tab (Figure 2.6) provides a view of the available map windows currently
active in the Desktop Pane (Figure 2.4). The maps windows are displayed by
type in the Study Pane portion (Figure 2.6). In the Content Pane portion
(Figure 2.6) information about the layers for a selected map window are
displayed. Also, from the Content Pane in the Maps View the user can turn
layers on/off, adjust properties of the layers, and order the layers for viewing in
the associated map window.

Currently Opened Maps

StPaulsSA, BaseMSl, Xcutlines, ImpactArea, stpaul_10f

. Map Layers o
- [¥] StPaulSA

...StPauIStreamMignment.shp
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...Dﬂuunties.shp

[] StPaulStudyArea.shp £
..... [#] ImpactArea
. [7] stpaul_10f

m

Figure 2.6 Maps Tab
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24 Menu Bar

The menu bar of HEC-FIA provides the user with many commands to perform various functions.

The File menu (Table 2.1) allows the user to perform study management functions such as
creating, opening, closing, and saving an HEC-FIA project. Also, provides information about
the project properties; and, exit the HEC-WAT software.

Table 2.1 HEC-FIA File Menu Commands

Commands Description
New Study create a new HEC-FIA project; opens the Create New Study dialog box
Open Study open an HEC-FIA project; opens the Open Study Browser
Save Study save the current HEC-FIA project.
Save Study As make a copy of the current HEC-project; opens the Save Study As dialog box.
Close Study close the current HEC-FIA project.

Study Properties | Opens the Study Properties dialog box. Provides general information about the
HEC-FIA project; user can turn on/off map window grids; and, change background

color.
Recent Studies List the studies (last five) that have been opened.
Exit Exit the HEC-FIA software.

The View menu (Table 2.2) is where an HEC-FIA user can setup the HEC-FIA main window:
The user can select which toolbars and panes to display and not display; create and use layouts of
the main window; manage layouts; set display units for plotting and tabulating (English, SI); and,
display the active map window in either the watershed coordinate system or web coordinate
system.

Table 2.2 HEC-FIA View Menu Commands

Commands Description

Toolbars from this menu item the user can toggle on/off the following toolbars
that available in the HEC-FIA framework - Standard or Maps

Study Pane menu item that toggles on/off the Study Pane in the HEC-FIA main
window.

Messages Pane menu item that toggles on/off the Message Pane in the HEC-FIA
main window.

Status Bar menu item that toggles on/off the Status Bar in the HEC-FIA main
window.

Toggle Views menu item that toggles on/off display of the Desktop Pane

Save Layout opens the Create Layout dialog box.

Restore Layout menu item provides a list of layouts that a user can choose from.

Layout Manager opens the Layout Manager dialog box.

Set Display Units user can set the display units for the HEC-FIA project - English
(default) or SI.

Displayed Coordinate System user can set the displayed coordinate system for the HEC-FIA project
- Web Coordinate System or Watershed Coordinate System (default).

From the Maps menu (Table 2.3), an HEC-FIA user can setup map layers and map windows for
the HEC-FIA project. Commands include setting spatial properties; open a new map window;
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view the settings of the current map window that is being displayed; zoom the active map
window out to its full extents; and, save the contents of the active map window as a graphics file.

Table 2.3 HEC-FIA Maps Menu Commands

Commands Description
Default Map Properties opens the Default Map Properties for dialog box.
New Map Window opens a map window in the Desktop Pane that displays the map layers

selected for the HEC-FIA project.

Map Window Settings

opens the Map Window Settings dialog box.

Zoom to Map Extents

zoom the active map window out to its full extents

Save Map Image

opens a Save Browser that allows the user to save the active map window
as a graphic (*.wmf, * jpg, *.png).

The Gridded Data (Table 2.4) menu provides the capability to create grids that HEC-FIA can

use and display.

Table 2.4 HEC-FIA Gridded Menu Commands

Commands

Description

Convert Grids

opens a Open browser that allows the user to select either a ArcInfo
(*.asc) DEM file or a ESRI FLT (*.1lt) file; which is converted to a
* tif file.

Import FLO-2D Grids

opens the Import Arrival and Depth Grids from Flo2D dialog box;
allows the user select certain files from a FLO-2D model (FLO-2D
Software, Inc., Nutrioso, AZ).

From the Simulation menu the HEC-FIA user run several HEC-FIA simulations at a time from

the Compute Manager.

The Tools menu (Table 2.5) provides access to DSS data (HEC-DSSVue); provides options for
HEC-FIA startup, setting system properties, viewing threads, setup simulation and compute
color, and plug-in information; view the log for HEC-FIA, and monitor memory usage.

Table 2.5 HEC-FIA Tools Menu Commands

Commands Description
HEC-DSSVue opens the HEC-DSSVue application.
Options open the Options dialog box.

Console Output

opens the Console Window which contains the HEC-FIA log for the study.

Memory Monitor

opens the Memory Monitor dialog box; displays HEC-FIA memory usage

From the Window menu (Table 2.6) is where the HEC-FIA user can control the appearance of
the map windows in the Desktop Pane (Figure 2.4) of the HEC-FIA main window.

From the Help menu (Table 2.7) the user can access the HEC-FIA User's Manual, view the
HEC-FIA Terms and Conditions for Use (TCU), and display current version information about

HEC-FIA.
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Table 2.6 HEC-FIA Window Menu Commands

Commands Description

Tile Menu item that allows the user to organize all of the currently opened map
windows in either a vertical or horizontal tile.

Cascade Menu item that allows the user to, place one map window on top of the next in a
cascading fashion.

Next Window Menu item that brings the next map window in the list of currently opened map
windows to the top.

Previous Window Menu item that brings the previous map window that was on top to the top.

Window Selector Menu item that provides a list of the currently opened map windows.

Window Menu item that lists the currently opened map windows.

Table 2.7 HEC-FIA Help Menu Commands

Commands Description
User's Manual opens the HEC-FIA User's Manual.
Terms and Conditions for Use | opens the HEC-FIA Terms and Conditions for Use (TCU).
About opens the About Box for HEC-FIA.

2.5 Toolbar

The toolbar area of the HEC-FIA main window (Figure 2.1) provides quick access to the most
frequently used options from the HEC-FIA menu bar. There are two available toolbars from the
main toolbar:

Standard There are four tools available from the Standard Toolbar (Figure 2.7). The

tools allow the user to open a study, close a study, and save a study. These
tools have the same function as items under the File menu (see Table 2.1).

= & =

Figure 2.7 Standard Toolbar

Maps There are four tools available from the Maps Toolbar (Figure 2.8). The
tools allow the HEC-FIA user to control the appearance of map windows in
the Desktop Pane (Figure 2.4) - create a new map window; synchronize
active map windows; tile; and, cascade. These tools have the same function
as items under the Window menu (see Table 2.6).

el ANl
Figure 2.8 Maps Toolbar

To toggle these toolbars on and off, from the HEC-FIA menu bar, from View, point to Toolbars,
and select the toolbar the user wishes to toggle on and off.
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2.6 Map Windows

Map windows (Figure 2.9) are a way to graphically display stream alignments, alternatives, and
display other HEC-FIA project elements. From an alternative map window the user can open
editors and view results.

o=

» = m@@]ﬂui

Figure 2.9 Map Window

2.6.1 Opening Map Windows

There are two ways to open map windows in the Desktop Pane (Figure 2.4), double-click on a
stream alignment, alternative, structure inventories or other HEC-FIA project elements; or, from
the shortcut menu of a stream alignment, structure inventories or other HEC-FIA project
elements.

To open a map window by double-clicking:

1. From the Study tab the user can double-click on stream alignments, alternatives, structure
inventories or other HEC-FIA project elements to open map windows in the Desktop
Pane.

2. For example, in Figure 2.10, from the Study Tab, double-click on the BaseNSI structure
inventory. A map window opens displaying the structures associated with the BaseNSI
structure inventory.
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ﬁ=

) BelERl:
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"
Figure 2.10 Structure Inventory Map Window

To open a map window from a shortcut menu:

1. From the Study tab, from the shortcut menus available for stream alignments, alternatives,
structure inventories, or other HEC-FIA project elements the Display in Map Window
command, displays map windows in the Desktop Pane.

2.

For example, in Figure 2.11, from the Study tab, right-click on StPaulSA. From the
shortcut menu, click Display in Map Window, a map window (Figure 2.11) opens
displaying the elements for the stream alignment.

g

FR BUCEE~E

Figure 2.11 Stream Alignment Map Window
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2.6.2 New Map Window

HEC-FIA provides a mechanism for the user to build a map window. Instead of double-clicking
on an alternative, the user can build a map window.

To create a map window:

1. From the Maps menu, click New Map Window, in the Desktop Pane a Map Window
opens (Figure 2.12), with the map layers for the study loaded.

ﬁMap Windowl IEIE
-
«
@)
e
&

Figure 2.12 New Map Window

2. To add the elements of an HEC-FIA alternative, from the Study Tree, from the
Alternatives list, double-click on an alternative. The elements that make-up the selected
alternative now displays in the new map window (Figure 2.13) and the map window now
is an alternative map window.

3. The Map Window is saved when the project is saved. So the next time the project is
opened the map window displays as it appeared when the project was saved.

2.6.3 Map Window Tools

Map window tools allow the user to select structures, zoom in and out the map window, pan in
the map window, get information on shapefiles and grids in the map window, and edit impact
areas. The following is an overview of available map window tools.
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Figure 2.13 New Map Window with a HEC-FIA Alternative Selected
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Pointer/Selector Tool — use this tool to edit and delete structures. This tool can also be
used to edit information contained in the displayed alternative, such as adding impact
response rules to cross sections, viewing hydrographs at cross sections, editing critical
infrastructure, or defining warning issuance rules.

Zoom Tool - use this tool to zoom in and out of the map window. To zoom in, hold the
mouse button down and outline the area that is to be zoomed in on. To zoom out, click the
right mouse button (right-click).

Pan Tool — use this tool to move the map window while 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.

Grid Query Tool — use this tool to query gridded data. For an inundation grid, a click
displays depth values. For an arrival time grid, a click displays the computed arrival time
of flood waters during an event for the point at which the user clicked. For a duration
grid, the values of the duration of water during a flood event for the cell are displayed
where the user clicked. 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 project.

@ Impact Area Polygon Tool - use this tool to edit impact area properties.
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Structure Tool — use this tool to copy, delete, edit, and get information for an individual
structure.

2.6.4 Using Shortcut Menus

Using the previously described Map Window tools, users can edit the project 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 2.14.

[y coma 2712394700

Edit

Copy Structure
Delete Structure
Information
View Damages

View Monte Carlo Damages

Figure 2.14 Structure Shortcut Menu

The shortcut menu makes creating and editing projects in HEC-FIA efficient and intuitive. The
editing capabilities for different project elements and data is described in their respective
chapters of this manual.

2.6.5 Properties of a Map Window

The basic properties of a map window are the geographic extents, zoom factor, available map
layers, grid, and background color. From the Maps menu, click Maps Window Settings, the
Map Window Settings dialog box (Figure 2.15) displays. This dialog box provides information
about the current Map Window that is open. The user can toggle on/off map layers; toggle
on/off the grid in the map window; and, the user can change the background color of the Map
Window.

To edit and view map window properties:

1. From the Maps menu, click Map Window Properties, the Map Window Settings dialog
box opens (Figure 2.15).

2.  From the Current View Extents box, the user can view the extents of the map window
and the current zoom factor.
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Figure 2.15 Map Window Settings

The map layers associated with the active map window are listed in the table on the Map
Window Settings dialog box (Figure 2.15). The user can remove a map layer from the
active map window by clicking on the Selected column. For example, in Figure 2.15, if
user does not want to display the map layer associated with the storage areas, click the cell
in the Selected column associated with StorageAreas.shp. Click OK, the Map Windows
Settings dialog box closes, and the map layer no longer displays in the active map
window.

By clicking Draw Grid (Figure 2.15) the user can turn on and off the grid that is
displayed in the active map window.

E Background Color Chooser @I

The default background color for : :
Swalches | HSB | RGBA|

the active map window is white,
by clicking Background Color; a
Color Chooser dialog box opens
(Figure 2.16). From the Swatches
Tab click on a color, click OK,
the Color Chooser dialog box

Recent:

(Figure 2.16) closes. See Preview

Appendix F for further details on D .

the color chooser. From the Map D Sample Text Sample Text
Windows Setting dialog box

(Figure 3.20), click OK. The [ OK ] [ Cancel ] ’ Reset ]

Map Windows Setting dialog box = -
closes and the background color of Figure 2.16 Color Chooser Dialog Box
the active map window changes.
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2.6.6 Saving a Map Window to a Graphics File

HEC-FIA allows the user to save the active map window to a graphics file for inclusion in
reports and presentations. HEC-FIA has three possible formats: Windows Metafile (*.wmf;

default), JPEG (*.jpg, *.jpeg) and Portable Network Graphics (*.png).

To create a graphics file of the active map window:

1. From the Maps menu, click Save Map Image, the Save Browser opens (Figure 2.17).

Figure 2.17 Save Browser

2. Browse to the location where the file is to be saved, in the File name box type a name.
From the Files of type list select the graphics file type (i.e., Windows Metafile - *.wmf;
JPEG - * jpg, *.jpeg; Portable Network Graphics - *.png) that is to be created.

3. Click Save, the Save Browser closes (Figure 2.17), and a file with the appropriate
extension is created in the selected location. The file contains an image of the active map

window.

I —
el Save ||
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CHAPTER 3
Creating and Managing Projects

Data management by HEC-FIA is largely done behind the scenes. Files are automatically
created and named by HEC-FIA to store information. Information regarding the project are
stored in ASCII text files, XML files, ASCII serialized files, and database files (*.dbf, *.mdx,
*.dbt).

3.1 Managing Projects

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

Commands available in the File menu (Figure 3.1) allows the user to create a new project, open
an existing project, close the current project, save the current project, save the current project as
another project, and review project properties.

B New Study... Ctrl+ N

(& Open Study ... Ctrl+0O

EH savestu dy Ctrl+5

&y SaveStudyAs..  Ctrl+Shift+S

) Close Study Ctrl+Shift+C

Study Properties... Ctrl+5Shift+P
Recent Studies k
Exit

Figure 3.1 File Menu Commands

3.1.1 Creating a New Project
To create a new project:

1. From the File menu, click New Study, the Create New Study dialog box opens (Figure
3.2).

2. From the Create New Study dialog box, enter a name (required) in the Study Name box,
and in the Description box, enter a description (optional, but recommended) for the new
project.
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E Create Mew Study @

Study Name:; |

Description: o

Directory: C-Us ers\qOhe cprbibly DocumentsiFIAL )

Unit System: | English -
DK ] I Cancel ]

Figure 3.2 Create New Study Dialog Box

3. Inthe Directory box, either enter the name of the directory where the HEC-FIA project is
to be stored, or click [], an Open Browser (Figure 3.3) opens. The user can navigate to
the directory where the HEC-FIA project is stored on the user's computer or network.

4. The Unit System dropdown allows the user to select either English (default) or SI units
for the project.

ﬁ Open @

Lookin: | |  FIA = M-

5

Recent ltems

Desktop

I
My
Documents

A

-

Computer

",
"4 Folder name: -WUsers\gOhecprbiMy Docurnents\FIA
Metwork  Fijles oftype: - Cancel

Figure 3.3 Open Browser

5. Click OK, the Create New Study dialog box closes (Figure 3.2). The HEC-FIA main
window now has the name of the project in the title bar.

6. A map window opens in the Desktop Pane and in the Study Pane (see Chapter 2, Section
2.3.1, page 2-10) displaying the project.

7. Adirectory with the project name and associated files is being created for the project. For
further details on the project directory and files, see Section 3.2 (page 3-6).
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3.1.2 Opening an Existing Project

There are two ways to open existing projects in the HEC-FIA. The first is to open the project by
selecting it from the list of most-recently-opened projects. To do this, from the File menu (Figure
3.1), point to Recent Studies, and select the name of the project from the list of the previous five
opened projects. HEC-FIA automatically loads the selected project. The second way to open an
existing project is described below.

1. From the File menu, click Open Study, an Open Study Browser (Figure 3.4) opens.

E Open Study g

Look in: SiFaiii

e

o
MECETNLIEmS

I

. | StPaui.prj
Deskiop —

My
Documents

iL®

-

Computer

@ File name:
|_Gancel |

Metwark Files oftype: | Project Files - Cancel

Figure 3.4 Open Study Browser

2. From the Open Study Browser, browse to the location of the existing HEC-FIA project.
Note, by default, HEC-FIA is looking for a file with the extension *.prj.

3. Select the project name, click Open, the Open Study Browser closes, and the selected
project opens in HEC-FIA.

3.1.3 Close a Project

To close an active project, from the File menu (Figure 3.1), click Close Study and the project
automatically closes. All changes that were made are automatically saved when exiting HEC-
FIA.

3.1.4 Save a Project

To save a project, from the File menu (Figure 3.1), click Save Study, HEC-FIA automatically
saves the project. Saving a project saves all unsaved project elements. Project elements that are
not saved are marked by an asterisk(*).
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3.1.5 Save aProject As

To save a project as a different project:

1.

From the File menu, click Save Study As, the Save Study As dialog box opens (Figure
3.5).

ﬁ Save Study As... @

Study Mame: |

Description:

Directory: CUs ers\gOhe cprbiMy DocumentsiFIAL

Unit System:  English

£l |2

1

ok || cancel |

Figure 3.5 Save Study As Dialog Box

2.

From the Save Study As dialog box, enter a name (required) in the Study Name box, and
in the Description box, enter a description (optional, but recommended) for the new
project.

In the Directory box, either enter the name of the directory where the HEC-FIA project is
to be stored, or click [.], an Open Browser (Figure 3.3) opens. The user can navigate to
the directory where the HEC-FIA project is stored on the user's computer or network.

The Unit System list allows the user to select either English (default) or SI units for the
project.

Click OK, the Save Study As dialog box closes (Figure 3.5). A progress window opens,
providing information on the copying of the project. When that closes, the HEC-FIA main
window now has the name of the project in the title bar.

The new project is named in the Study Tree and all data associated with the original
project is now available.

A directory with the project name and associated files is created for the project. For
further details on the project directory and files, see Section 3.2 (page 3-6).

3.1.6 Project Properties

The Study Properties dialog box (Figure 3.6) displays the name of the project, the project
description (which the user can edit), location of the project file (*.prj), the selected unit system,
coordinate system, the Windows User ID name of the team member that created the project, and
the date and time the study was created.
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r
ﬁ Study Properties 52
Study Name: StPaul

Study Description:

Study File: C:\Users\gOhecprb\Documents\FIAStPaulStPaul prj |

Unit System: English

Coordinate System:

Created By: qOhecprb
Created At Wed Aug 06 09:17:15 PDT 2014
Map Properties

7] synchronize Map Windows
|| Draw Grid

Background Color: |

[ OK | | Cancel

Figure 3.6 Study Properties Dialog Box

Certain map window property options are provided in the Study Properties dialog box (Figure
3.6). For instance, the default property of synchronize map windows, the property to draw a
grid, and the background color of the grid can all be set via this interface.

3.2 Project Directories and Files

Figure 3.7 shows an example of how HEC-FIA organizes the directories and files that are created
in the project directory. In this example, the study directory is /StPaul. As data is entered, other
files and subdirectories are created. Table 3.1 describes each directory and file that is shown in
Figure 3.7.

3.3 Automatic Backup Files

As stream alignments, map layers, and data are added to a project, the files and directories listed
in Table 3.1 are created, along with automatic backup files. For example, a StPaul.prj file and a
StPaul.prj.bak file are created when the project is created. For example, when a map layer is
added to a map window, the .bak file of the project's .prj file (where map window properties are
stored) would not have any reference to the added map layer, since the backup file reflects the
state previous to the current changes. So every time the user Save's a project, the *.bak file is
updated to the previous state of the file being saved, and edits are saved in the *.prj file.

Automatic backup files are created for all project, alternative, simulation, and results files. DSS
files are not automatically backed up. Since the .bak file reflects the previous state of that file,
the user can go back to the previous state by eliminating the actual file, and deleting the .bak
extension of the backup file (this should be done while the HEC-FIA project is closed). This
would allow the information for that previous state to become the current state. The overall
effect would be "undoing” all changes the user made in the last cycle even if the changes have
been saved or automatically saved. One should note, as soon as the HEC-FIA project is re-
opened, the model files are all "backed up" so the .bak file is auto updated. If the user wants to
eliminate saved changes, deletion of the .bak file must occur before re-opening of the project.
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e—  |StPaul

StPaul.prj
Default.ag

programOrder.xml

StPaul.log

StPaul.projection

—__|alternatives
= ALT_CrossSections.alternative

—  |fia
=] Activity TypeDistributions.dat
global fgd

: ALT_Grids.alternative

-| ImpactArea.lifesim
— _! geographic data

— boundaries

\—this directory contains all the boundary information defined for the FIA project

E— Impact areas

‘ Fia.dss

ImpactArea.fsys

— inundation data
I_this directory contains sub-directories based on the inundation type created; sub-

directories contain all of the information about the inundation data
*_J inventory
— |structure inventories

Lthis directory contains all the files that describe structure inventory information
*_J critical infrastructure
I—this directory contains all the files that describe critical infrastructure information
— |Agricultural Data

\—this directory contains all the files that describe agriculutral information

impact response

L this directory contains all the files that describe impact response information

—J layouts
| maps

f_ﬂ'uns
% ALT_CrossSections

—_] shared
— | simulation
— | study

— time windows

— warning issuance scenario

— watershed
this directory contains sub-directories based on the watershed element that is
created; sub-directories contain all of the information about watershed elements

Figure 3.7 Example HEC-FIA Project Directory Structure
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Table 3.1 Example HEC-FIA Directories and Files

File or Directory Name

Contents

Project directory that is created when a user creates a new project (see
Section 3.1.1, page 3-1).

ASCII text file created by HEC-FIA when a project is created. Contains
the name and description of the project, what user created the project, map
coordinate information, and references to HEC-FIA project elements. The
*.bak file is an automatic backup file of the *.prj file.

ASClISerializer text file created by HEC-FIA when a project is created.
Contains information for a default analysis group. The Default.ag.bak file
is an automatic backup file of the Default.ag file.

An XML file created by HEC-FIA when a project is created. The
programOrder.xml.bak file is an automatic backup file of the
programOrder.xml file.

ASCII text file created by HEC-FIA when the projection for the project is
set. Contains the projection information for the HEC-FIA project. The
*.bak file is an automatic backup file of the *.projection file.

Sub-directory created by HEC-FIA when an alternative is created.

ALT CrossSections.alternative

ALT_Grids.alternative

An XML file that is created by HEC-FIA when an alternative is created.
This file contains information on an HEC-FIA alternative.

Sub-directory created by HEC-FIA when a project is created. Contains
files that define data items for life loss calculations, global data, and
impact area data for life loss calculations.

ActivityTypeDistributions.dat is an ASCII text file that contains user
entered information for life loss calculations.

Global.fgd is an ASCII text file that contains global information
(boundary information, agriculture and urban price index factors,
monetary units, system units).

ImpactArea.lifesim is an ASCII Serializer text file that contains impact
area data for life loss calculations.

geographic data

Sub-directory created by HEC- FIA when geographic data (boundary,
impact areas) is defined. Also, created are two sub-directories - boundaries
and impact areas.

inundation data

Sub-directory created by HEC-FIA when inundation data is defined. Also,
created are sub-directories depending on which inundation type is selected
- CCP only; cross sections only configuration; grids cross sections
configuration; and grids only configuration.

~|inventory

Sub-directory created by HEC-FIA when a structure inventory is created.
Several sub-directories are created:
structure inventories - this directory contains all of the information
about the structure inventory, damage categories and structure
occupancy types.
critical infrastructure - this directory contains all of the critical
infrastructure information.
Agricultural Data - this directory contains all of the agricultural data
information.
impact response - this directory contains all of the impact response
information.

| layouts

Sub-directory created by HEC-FIA when a project is created. This folder
contains the saved layouts for the Desktop Pane.
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| maps

Sub-directory created by HEC-FIA when a project is created and is
used to store map layers and GIS coverages associated with a project.
It is strongly encouraged that all maps (of any type) related to the
HEC-FIA project be added to this directory. When adding map layers
to a HEC-FIA, maps are the location where the maps are copied
(Select Map Layer to Add dialog box with Create Copy option
selected).

_|runs

Sub-directory created by HEC-FIA when a simulation is created. A
sub-directory that has an alternative name that is associated with the
simulation. All HEC-FIA results are stored to this directory.

_|shared

Sub-directory created by the HEC-FIA when a study is created. This
folder is a place to store files that might be used by the study.

simulation

Sub-directory created by HEC-FIA when a simulation is created.

ASCII text file created by HEC-FIA when a simulation is created.
Contains the name and description of the simulation, the name of the
associated HEC-FIA alternative, event name, and the time window
name.

| study Sub-directory created by HEC-FIA when a project is created. This
folder contains database files (*.dbf, *.dbt, *.mdx) that contain the
data when creating measures, impact areas, and common computation
points.

| time windows Sub-directory created by HEC-FIA when a Time Window is created.

ASCIlISerializer text file created by HEC-FIA when a time window is
created. Contains the name and description of the time window, and
the start and end dates of the time window. The *.bak file is an
automatic backup file of the *.timewindow file.

warning issuance scenario

Sub-directory created by HEC-FIA when a Warning Issuance
Scenario is created.

J watershed

Sub-directory created by HEC-FIA when a project is created. Sub-
directories are created for each HEC-FIA watershed element that is
defined - terrain grids, cross sections; computation points; watershed
configurations
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CHAPTER 4

Map Layers

4.1 Map Layers Concepts

In order to make viewing, editing, and reviewing data simpler in HEC-FIA 3.0, most data
elements have geospatial components that are interactive through the map window. To enable
the geospatial features of model elements, HEC-FIA Version 3.0 has the ability to import model
data from shapefiles. If the user wishes to provide auxiliary maps for visualization purposes,
(but not for model data) that is possible also. The geospatial data formats HEC-FIA supports are
reviewed in the following sections.

4.2 Map Layer Formats

In HEC-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. HEC-FIA can use certain types of map layers as
data sources. The map layer formats that HEC-FIA can display are listed in Table 4.1.

Table 4.1. Map Layer Formats Compatible with HEC-FIA

Common Filename
Description Extension
USGS digital line graph dlg
AutoCAD® DXF dxf
ArcGIS® Shapefile .shp
Raster image .png, .jpg, .gif, .bmp
ASCII NetTin .net
USGS DEM .dem, It
ArcGIS® Grid Exports .asc, flt
LizardTech® MrSID® .sid
HEC-FIA SMRMP .smrmp
Open Street Maps .osm
Virtual Format vrt

Typical data map layers required for a study include:

e Stream centerline shapefile (i.e., StPaulStreamAlignment.shp)
e Census block, parcel, or structure point shapefile (i.e.,Census_Block_Clip.shp)
e Impact area shapefile (i.e., Counties.shp)
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Typical data map layers used but not required for a study include:

Study Area shapefile (i.e., StPaulStudyArea.shp)
Cross Sections shapefile (i.e., CrossSections.shp)
Storage Area shapefile (i.e., StorageAreas.shp)
Computation Point shapefile (i.e., StPaulCCPs.shp)

4.2.1 USGS Digital Line Graph (.dlg)

U.S. Geological Survey (USGS) Digital Line Graphs (DLGs) are created from two sources using
manual and automated digitizing methods. The two sources are aerial photographs and
cartographic sources. DLG files are vector representations of the data. When HEC-FIA interacts
with a .dlg file it automatically creates a .dlgbin file for use.

4.2.2 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. The dxf
format is commonly used for data exported from other CAD and GIS programs.

4.2.3 ArcGIS® Shapefiles (.shp)

This file type is the native data structure for the ArcGIS® program. Shapefiles store non-
topological geometry and attribute information for the spatial features of a data set in a particular
format. Usually there are four component files associated with a shapefile: .dbf, .shp, .prj, and
.shx. The .shp file contains the shapes (points, polylines, or polygons) that are displayed in the
layer. Each shape has a record in the .dbf file containing descriptive data called "attributes". The
.prj file contains the projection information for the shapefile. Finally, the .shx file contains an
index that links each shape to its record in the .dbf file. For more information on shapefiles, see
the ESRI Shapefile Technical Description available here:
http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf.

4.2.4 Raster Image

The raster image formats supported by HEC-FIA [z St. Paul
are: JPEG format (.jpg), Graphics Interchange 3 (B
Format (.gif), Portable Network Graphic (.png), % CH Add Map Layer
and, bitmap (.bmp). To import a raster image: % OF
. Rermnowve Map Lakter
1. From the Study Pane, right-click on the : g:; Import Image(s)
Map Layers subfolder. From the shortcut
menu (Figure 4.1), click Import Image(s); —* Sk Add O5M Map
an Open Browser (Figure 4.2) opens. - St Sort 3
=1\ Water:
2. Browse to the location of the image thatis  Figure 4.1 Map Layers Shortcut Menu (Study
to be uploaded. Click on the name of Tree)
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| £ Open @
Look in: . maps v: ¥ M-
[ Counties.dbf 7| State.prj 7| StPaulStreamAlignment.prj
&} Counties.gdr || State.shp || StPaulStreamAlignment.shp
Counties.gdr.bak | State shx || StPaulStreamAlignment.shx

Counties.prj
Counties.shp

! .| Counties.shx
Desktop || CrossSections.dbf
|| CrossSections.gdr
& 7| CrossSections.gdr.bak
F CrossSections.prj

Recentltems |—

My || Crosssections.shp

Documents | ™ ¢ osssections shx
e || State.dbf
[ | ] state.gdr

Computer | State.gdr.bak
4

|| StorageAreas.dof

|| StorageAreas.gdr

|| StorageAreas.gdr.bak

|| StorageAreas.prj

|| StorageAreas.shp

|| StorageAreas.shx

|4 stpaul_10ftimg

& stpaul_10fL.tif

|| StPaulStreamAlignment.dbf

|| StPaulStreamAlignment.gdr

|| StPaulStreamAlignment.gdr.bak
m

|| StPaulStudyArea.dbf

|| StPaulStudyArea.gdr

|| StPaulStudyArea.gdr.bak
|| StPaulStudyArea.prj

|| StPaulStudyArea.qix

|| StPaulStudyArea.shp

|| StPaulStudyArea.shx

|| streetmaps.osm

LS

ay,
‘._E File name: StPaulMap jpg

Nework  Files of type: [ a1l Files

Figure 4.2 Open Browser

image that could be used for the project. The name appears in the File name box. Click
Import, the Open Browser closes and the Define Image Extents dialog box opens

(Figure 4.3).

-

[£:] Define Image Extents

<

File: StFaulMap.img
Image West

Image Morth
Image East

Image South

2051443,

355443,

2054825.4

3515947.4

ack | Finish |

| Cancel

Figure 4.3 Define Image Extents Dialog Box

4. Enter the extents of the image; once defined, click Finish. The filename of the selected
image displays under the Map Layers folder in the Study Pane and the image file is

stored in the maps folder of the study directory.

4.25 USGS DEM (.dem)

The U.S. Geological Survey (USGS) published the file format USGS DEM (as of 2006 USGS no
longer directly distributes elevation data in the DEM format). A raster file format, .dem files
usually contain terrain elevations, but the file format can be used for representing any surface.
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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
Mercator (UTM) projection or to a geographic coordinate system.

4.2.6 ArcGIS® Grid Exports (.asc, .flt)

The .asc file is an ASCII file format representation of a grid generated by ArcGIS®. 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.

The flt file is a similar format (ESRI binary grid file), but split into two files: an ASCII header
(.hdr) file and an .flt file which contains binary representations of the cell values. The binary file
(.flt) contains 32-bit floating data that is stored line by line from north to south (topological
elevation values). The .hdr file contains the geo-referencing information. Both files need to be
stored in the same place.

4.2.7 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 7), the user is prompted to
convert to SMRMP format. The conversion is not required, but is recommended for higher
efficiency. This file type is not recommended and is only being maintained for existing projects
which have the .smrmp format a conversion tool to export to any another file format is not
available.

4.2.8 ASCIl NetTin (.net)

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.

4.2.9 LizardTech® MrSID® (.sid)

The MrSID® (multi-resolution seamless image database) is a propriety geo-referenced 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. Some MrSID images contain geo-referencing and positioning information and can be
placed in the watershed.

4.2.10 Open Street Maps (.osm)

An XML file created by RMA to store user preferences regarding streaming services. This file is
generated by HEC-FIA in the project's Maps folder. This file should not be edited by the user.
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4.2.11 Virtual Format (.vrt)

The .vrt format is a format driver for GDAL (Geospatial Data Abstraction Library) and allows
for a virtual GDAL dataset to be composed of other GDAL datasets. The primary use of this
format is to group together a series of grids that should be associated together. This file format
allows multiple depth grids for the same event to create a mosaic single grid. Relative file paths
are saved in an XML format, as well as a histogram describing the frequency of cell values
across all grids within the vrt.

4.3 Add Map Layers

The user can add as many types of map layers as needed. However, the user must make sure that
all map layers use the same origin and measurement units. In GIS jargon, all map layers must
use the same projection.

When a map layer is added to an HEC-FIA project, the software reads the coordinates of points,
lines, and polygons on the map layer and resets the geographic extents of the watershed to the
smallest rectangle that contains all objects in the map layer. If a shapefile is used to import a
stream alignment, the units of the stream alignment are based on the units of the projection.

To add a map layer:

1. From the Study Pane, right-click on the Map Layers folder. From the shortcut menu
(Figure 4.1), click Add Map Layer, the Select Map Layer to Add Browser opens

(Figure 4.4).
Bl Select Map Layer to Add 'éé_'
Look in: maps - ¥ iem-
P || Counties.shp [7] Create Copy
e b0 | | CrossSections.shp 7
Recentltems | _ | State.shp

|_| StorageAreas.shp

! |2¥ stpaul_10ftimg
Desktop || StPaulstreamaAlignment.shp
|| StPaulstudyArea.shp

| || streetmaps.osm
E

My
Documents

A

e

Computer

= "}
m File name: | Open
Metwork Files oftype: Al Maps - | Cancel

Figure 4.4 Select Map Layer to Add Browser
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2. Browse to the location where the 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 that could be part of the HEC-FIA project.

3. Create Copy is selected by default; which creates a copy of the selected files in the maps
folder within the current study directory. Storing all the data in the project directory is
recommended as this makes the project easier to store and share. If Create Copy is
unchecked, the path to the file is stored relative to the project file. If either the map file
itself, or the study project file is moved, HEC-FIA can no longer display the map file.

4. Once the necessary files are selected, click Open. The Select Map Layer to Add
Browser closes (Figure 4.4). A Set Study Coordinate System window (Figure 4.5)
opens. The window is asking the user if the coordinate system for the HEC-FIA project
should be set to the coordinate system of the first selected map layer (i.e., Counties.shp).
Click Yes, if the coordinate system of the first selected map layer is correct. The Set
Study Coordinate System window closes, and the map layers display in the Map
Window.

Set Study Coordinate System 23

f -~ ) Would you like to set the Study Coordinate System to the same coordinate systemn as
& Countiesshp?

Yes | | Mo

Figure 4.5 Set Study Coordinate System Window

5. The filenames of the selected map layers display under the Map Layers folder in the
Study Pane. To save the HEC-FIA project, from the toolbar click [d .

4.4 Remove Map Layers/Images

From the Study Pane of the HEC-FIA software there are two methods to remove map
layers/images. The first is to remove individual map layers/images from an HEC-FIA project:

1. From the Study Pane, from the Map Layers folder, right-
click on the name of the map layer/image to be removed.

Rermove Map Layer
From the Map Layer shortcut menu (Figure 4.6), click [}?

Remove Map Layer. Move To Top
Mowve Up
2. A Confirm Removal window opens asking user if it is okay to Mave Down

remove the selected map layer/image from the HEC-FIA
project. Click Yes, the Confirm Removal window closes, and
the selected map layer is removed from the HEC-FIA project. Copy To..

Figure 4.6 Map Layer
Shortcut Menu

Move To Bottom
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3. The physical file(s) associated with the map layer/image remains in the HEC-FIA project
directory (maps folder) on the hard drive. The names of the map layers/images are no
longer displayed from the Study Pane under the Map Layers folder.

The other available methods, allows the user to remove multiple map layers/images from an
HEC-FIA project:

1. From the Study Pane, right-click on the Map Layers folder, from the Maps Layers
shortcut menu (Figure 4.2), click Remove Map Layer. The Remove Map Layers from
Study (Figure 4.7) dialog box opens.

( Rermowve Map Layers from Study =3
Existing
Mame Description
Counties.shp -

CrossSections. shp
StPaulsStreamaAlignment.shp
StPaulsStudyArea.shp
State.shp

StorageAreas.shp

Femove

Mame:

Description: ()

Remaove ] | Cancel

Figure 4.7 Remove Map Layers from Study Dialog Box

2. Select an individual map layer/image by clicking on the filename, or select multiple map
layers/images by holding down the CTRL-key and selecting the images that are to be
removed from the HEC-FIA project.

3. Click Remove, a Warning window displays. This window is asking the user is the
selected map layers/images to be removed from the HEC-FIA project. Click Yes, the
Warning window closes.

4. The Remove Map Layers from Study dialog box (Figure 4.7) closes. The physical
file(s) associated with the map layers/images remains in the HEC-FIA project directory
(maps folder) on the hard drive. The names of the map layers/images are no longer
displayed from the Study Pane under the Map Layers folder. To save the HEC-FIA
project, from the toolbar click [& .
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4.5 Add OSM Map

Knowing where the HEC-FIA project is located in reference to known locations can be quite
helpful when communicating with stakeholders. From the Maps Layers shortcut menu (Figure
4.1), click Add OSM Map (Open Street Map). Automatically an OSM map is loaded and
displayed the active Map Window.

4.6 Adjust Map Layers

Once a map layer is part of an HEC-FIA project the user can organize layers, display or hide
layers, display the legend of the selected map layer, edit display properties of the map layer, set
scale factors; copy to another location, and view the attributes table of certain map layer types.

From the HEC-FIA main window, click the Maps tab (Figure 4.8). Now the user can see which
Map Window is currently active and what layers make up that Map Window. To change the
color and the fill aspects of the RussianSubbasins.shp do the following:

[ HEc-Fa 30 - s1Pa =HICRE
Fibe View Maps Gndded Dats Simulaton Tools Window Help

= 2 B ®

Currently Opened Maps:

‘BaseNsl, Xeullmes, lmpactiirea

SBl~

)
]
)
0

Map Layers
o Basensg!

EifccutLines|
- [#] CrossSechons.shy
- [¥] StPaulStreamalignment shp
- [¥] Storagedreas. shp
- [¥] StPaulStudyArea.shp
7] Impactarea
- [] State.shp
# - [¢| Counties shp

o] Internet Map

i, e

Wiet Zaink el

.shp added 10 BaseNSl, XoutLines, Impactérea

SWEY| Maps Messages

Coordinates: 742709 east, BU20026 norh

Figure 4.8 HEC-FIA Main Window - Maps Tab

1. From the Map Layers tree, right click on StorageAreas.shp, the shapefile shortcut menu
displays (Figure 4.9). This shortcut menu allows the user to expand/collapse the
StorageAreas.shp leaf; move the shapefile to different positions in the tree (Move To
Top/Move To Bottom, Move up/Move Down); show the legend of the shapefile;
change the label of the shapefile; edit the properties of the shapefile; set/remove scale
factors; copy the map layer to another location; and open the attribute table of the
shapefile.
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; Map Layers
..... BaseMs!

..... [¥] XcutLines

- [¥f] CrogsSections.shp

- [] StPaulStreamAlignment.shp
MEfstorageAreas shpl

- [¥] StPaulStudyArea.s Expand
..... Impactérea Collapse
[ [¥] State.shp

| oy IO oy (S oy NN o |

Mowve To To

- [¥] Counties.shp = Ik
I U

..... Internet Map wEsR
Maowve Down

Maowve To Bottormn

Show Legend
Change Label
Properties

Set Scale for Zoom-in
Set Scale for Zoom-out
Rernowe Scale Factors
Copy To...

Attributes Table

Figure 4.9 Map Layers Tree Shortcut Menu

2. From the shapefile shortcut menu (Figure 6.9), click Properties, the Edit Polygon
Properties dialog box opens (Figure 4.10). The StorageAreas.shp file is a polygon
shapefile. To edit the fill of the active map layer, from the Fill tab, change the color or
not have a fill. To turn off fill, click Display Fill, the check mark clears, meaning that fill
is turned off.

&l Edit Polygon Properties ==
C:/Users/qOhecpro/Desktop/FIA_Projects/StPaulimaps/Storagedreas.shp
Fill Elorderl Labels

Draw Features using:

‘One Fill x|
[ Display Fill

Color [ lightcyan -

Svle [ 7]

Transparency
(I 25
| ok || cancet || amppy |

Figure 4.10 Edit Polygon Properties Dialog Box
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To change the outline color of the subbasin layer, from the Edit Polygon Properties
dialog box (Figure 4.10), click the Border tab. From the Color list, select a color
("darkred"). Click OK, the Edit Polygon Properties dialog box closes and the changes
appear in dark red on the Map Window.

To turn off a map layer - click in the checkbox by State.shp, the state no longer appears
on the map window.

To display the map window zoomed in, select the Zoom Tool [@]. Draw a box around the
map layers that are displayed in the Map Window. From the Maps menu, click Default
Map Properties, the Default Map Properties for dialog box opens (Figure 4.11). Click
Set Map Extents to Display, click OK. The Default Map Properties for dialog box
closes.

-

[l Default Map Properties for StPaul | 22|

Map Extents | Default Map Layers

Coordinate System: MAD_1983_Albers

Extents:
Easting: Morthing:
Minimum: T43T712.674 Min: B003875.243
Maximum: TT0516.295 Max: 2020070.784

’ Set Map Extents to Display

[] Grow to Map Extents

’ Ok ” Cancel ” Apply

Figure 4.11 Default Map Properties for Dialog Box

This sets the extents for the Map Window so that when the HEC-FIA project is opened
the next time the Map Window is zoomed in to the tighter area.
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CHAPTER 5

Watershed

In HEC-FIA, a watershed configuration describes a modeled physical state of the watershed.
The modeled physical state can represent a without project condition, or a modeled alternative
state. The elements used to describe the physical state of the watershed are listed below:

e terrain grids

e stream alignment

e Cross section set and associated storage areas
e common computation point set

These model elements are used to represent a state of the watershed being modeled. Not all of
the elements are required for HEC-FIA to compute hydraulic information at a location, but there
are minimum requirements dependent upon the desired methodology selected to evaluate
hydraulic information at a location.

e When providing all gridded data for evaluating hydraulic information at point locations;
all that is required for the watershed configuration is a terrain grid.

e When gridded depths are provided but cross sections are being used for arrival times, the
watershed configuration needs to include terrain data, and a cross section and storage area
set.

e When data is provided as hydrographs at cross sections, the watershed configuration
needs terrain and a set of cross sections and storage areas.

e When hydrographs are provided at common computation points, the watershed
configuration requires a stream alignment and a set of common computations points.

51 Terrain Grids

Terrain data is required in HEC-FIA to assign elevations to structures. HEC-FIA accepts terrain
data in the following formats:

GeoTiff (.tif)

Ascii Format (.asc)

ESRI floating point binary (.flt)

Segmented Multi-Resolution Multi-Parameter (SMRMP) grid format (.smrmp)
Virtual format (.vrt)
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The GeoTiff format is the recommended format and a user should convert the other gridded data
types to the GeoTiff format. Note that no conversion process has been developed for .smrmp to
any other file format. Also note, since terrain files are typically large HEC-FIA does not copy
terrain files to the maps directory. Therefore, if the user wishes to include terrain files with the
final HEC-FIA project to others, the terrain files need to be copied to the maps directory

manually.

To add a GeoTiff terrain grid:

1. From the Study Pane, from the Watershed folder, right-click on the Terrain Grids
folder. A shortcut menu (Figure 5.1), click Add Terrain Model; the Open Browser

opens (Figure 5.2).

— . Watershed
+ Stream Al
-~ | Cross Se
Computa
- || Watershe Sort

Add Terrain Model
Add Terrain Model Gn%p

3

Figure 5.1 Terrain Grids - Shortcut Menu (Watershed Folder)

ﬁ Open

Lookin: maps

v ¥ -

= & stpaul_10f.4f
-i_f,‘e-

Recent ltems

Desktop

E
My
Documents

A

Computer

", . : .
File name: stpaul_10f tif
‘!5 Pes

Network Files oftype: | TIF (* fif)

Figure 5.2 Open Browser

-] [ cance

2. Browse to the location of the desired terrain grid. Note the default file type is *.tif.

3. Select the appropriate type from the Files of type list (Figure 5.2). When the user chooses
the appropriate file, the name of the file appears in the File name box (i.e., stpaul_10ft.tif).

To select the file, click Open.

4. The Open Browser closes (Figure 5.2), a Map Window opens in the Desktop Pane,
displaying the terrain grid, and the name of the terrain grid displays in the Study Pane
under the Watershed folder, under the Terrain Grids folder.
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5. Todisplay elevation values from the terrain gird, use the Grid Query Tool |gd (Figure
5.3) available from the Map Window toolbar. To display the elevation for a given point,
select the Grid Query Tool, click on a location on the terrain grid, a tooltip displays the
elevation for that location (Figure 5.3).

stpaul_10ft: 860 6

6. To clear the elevation labels, zoom or pan in the Map Window. Alternatively, from the
Study Pane, from the Watershed folder, from the Terrain Grids folder, right click on
the filename of the terrain grid. The terrain grid shortcut menu displays (Figure 5.4).
From the terrain grid shortcut menu, click Clear elevations and depth query results, the
elevations are cleared from Map Window.

=

~ . Geographic Data

=~ 1. Inundation Data

. Watershed

= |, Terrain Grids

- :I
= |2 Stream Alignm
- StPaulSA
= . Cross Section:
- # XcutlLines

= | Watershed Co
o # Existing_W

= /. Boundaries
P .' State

----- {7 Counties
. Impact Areas
b .' ImpactAre|

- % GridsOnly

= Computation P =5

Display in Map Window
Rename...

Rermove from Study

Properties...

Export to ESRIFLT

Clear elevations and depth query results

Move To Top
Movwe Up
Mowve Down

Mowve To Bottom

L i CroseSertinn ST

Figure 5.4 Terrain Grid Shortcut Menu
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To add a non-GeoTiff terrain grid:

1.

5.2

When a non-GeoTiff (i.e., .flt, .asc) terrain grid is selected, a Message window opens
(Figure 5.5). The Message window is letting the user know that the selected file is not a
GeoTiff file, and does the user want to convert the selected file. This conversion is not
required, but is recommended. HEC-FIA runs more efficiently with grids that are
converted to the GeoTiff format, especially large grids.

Message £3

'.6-' The Grid you are importing is a binary or ASCII ESRI Grid.
' " Would you like to convert this to the GeoTiff format? The GeoTiff
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

| Yes | | Mo |

Figure 5.5 Message Window - Conversion of Non-GeoTiff Terrain Grid

Click Yes, the Message window closes and a progress dialog box opens displaying the
progress of the GeoTiff conversion process. This process could take several minutes
depending on the size of the grid.

When the conversion is finished, the progress dialog box closes. The terrain data is now
displayed in the Map Window and the name of the terrain file appears under the Terrain
Grids folder on the Study Pane. The terrain file is created at the same location as the
original non-GeoTiff grid.

Stream Alignment

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

A stream alignment is a one-dimensional river coordinate system, which defines the natural
downstream flow network. Also, from the stream centerline, stationing is provided relative to its
global location and specific to the study.

In HEC-FIA a stream alignment is optional and is typically used when evaluating consequences
by common computation points in CWMS (Corps Water Management System) or the HEC-
WAT (Watershed Analysis Tool) software. Stream alignments used by HEC-FIA could possibly
be developed in an HEC-ResSim (Reservoir System Simulation) model, or an HEC-RAS (River
Analysis System) model.

5.2.1 Import a Stream Alignment

To import a stream alignment:
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1. From the Study Pane, from the Watershed folder, right-click on the Stream Alignments
folder. From the shortcut menu, click Import; the Import Stream Alignment dialog box
opens (Figure 5.6).

r

ﬁlmpnrt Streamn Alignment &3
File Edit

Stream Alignment Mame: |StPaul3SA

Shapefile Mame: StPaulStreamaAlignment.shp - || .
Shapefile Information:
Unique Name | Stream_ID -
Stream_ID Import Reverse Direction
MissRiver 7
Mooers_|Lake 7
| Import All | | Reverse Direction

Gap Tolerance:

Import

Figure 5.6 Import Stream Alignment Dialog Box

2. The Shapefile Name box lists the available shapefiles that have been added as map layers.
If a map layer that represents a stream alignment has not been added to the HEC-FIA
project, from the File menu, click Choose Shapefile. The Choose Shapefile Browser
opens (Figure 5.7). Browse to the location of the shapefile that represents the stream
alignment, click on the filename (i.e., StPaulStreamAlignment.shp), and click Open. The
Choose Shapefile Browser closes, and the Import Stream Alignment dialog box
(Figure 5.5) is populated with information from the selected shapefile.

3. From the Unique Name list (Figure 5.6), select the appropriate field name that contains
the stream names. For example, in Figure 5.6, Stream_ID (default) is the correct unique
name for the stream names in the selected shapefile.

4. When the correct unique name has been selected, the table lists the unique 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 (Figure 5.6) is set. If something is
wrong with the line that represents a stream, the checkbox is not set, and HEC-FIA does
not import that stream element. This could be due to lines that are not continuous within
one segment.

5-5



Chapter 5 - Watershed HEC-FIA User's Manual

ﬁChoczc—Shapeﬁlc— 83 |

Lookin: maps = e

| Census_Blocks_Clip.shp | Overtopping_HA.shp
__| Counties.shp || Overtopping_with_breach_HAshp
| CrossSections.shp State.shp
Fail_Lower_Design_HA.shp StorageAreas.shp
| Fail_Lower_Fight_HA.shp || 8tPaulCCPs.shp
| Fail_Lower_Full_HA.shp || stpaullevee.shp
| Fail_Middle_2001_HAshp || StPaulStreamAlignment.shp

o Bt

Recent ltems

Desktop

Fail_Middle_Design_HA.shp || StPaulStudyArea.shp
| Fail_Middle_Fight_HA.shp

| Fail_Middle_Full_HA.shp

| Fail_Upper_2001_HA.shp

Fail_Upper_design_HA shp

| Fail_Upper_Fight_ HA shp

| Fail_Upper_Full_HA shp

| Fall_Lower_2001_HA.shp

| Impactareas_Clip.shp

My
Documents

A

—

Computer

= —_—
‘-‘1‘ File name: StPaulStreamAlignment.shp | Open |

Network  Files oftype: | arcShapefile (*.shp) - [ cance |

Figure 5.7 Choose Shapefile Browser

5. Enter a name for the stream alignment in the Stream Alignment Name text box (Figure
5.6).

6. Click Import, the Import Stream Alignment dialog box closes (Figure 5.6). A message
box appears when the stream alignment has been imported and the stream alignment
displays in the active Map Window. The name of the stream alignment appears in the
Study Pane under the Stream Alignments folder.

7. The stream alignment displays in the Map Window with assigned stationing. Stream
stationing is assigned to a stream segment when the stream alignment is created.
Stationing should begin at the downstream end and ascend while proceeding upstream.
HEC-FIA uses the units set by the coordinate system of the base shapefile. So, if
horizontal units are in feet for the original shapefile, the stationing represents feet. By
default, HEC-FIA assumes the base of the river (river station equal to zero) is at the end of
each line segment that is most north east on the map.

5.2.2 Changing the Stream Alignment

To make changes to the stream alignment, from the Map Window, select the Stream
Alignment Tool j/&]. Using the Stream Alignment Tool a user can add stream segements to a
stream alignment, and by right-clicking on a stream segment access the Stream Alignment
Shortcut Menu (Figure 5.8). From the shortcut menu, a user can delete, rename, reverse the

direction, disconnect the upstream or downstream ends, and edit stream segments.

5.3 Import a Cross Section Set

A cross section set is used to define the locations of cross sections and storage areas within the
HEC-FIA project area, as well as to map DSS (HEC's Data Storage System) data by using
pathnames (A, B, and C parts). A cross section is used to pass information about the depth and
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MissRiver

Edit Stream Element ...
Rename Stream Element ...

Delete Stream Element

Disconnect Upstream
Disconnect Downstream

Reverse Direction |}

Figure 5.8 Stream AIinment Shortcut Menu

extents of water in a river reach and within the floodplain. Cross sections usually have a river,
reach, and river station that are used to make each one unique. A storage area typically
represents where water goes if a lateral structure like a levee is overtopped, storage areas are
usually given a unique name and are not necessarily tied to a river or river station. Cross section
and storage area can be represented by shapefiles and are intended to be used together.

HEC-RAS project alternatives may include cross sections that cover the overbank areas in the
without project condition, and cross sections that connect to a lateral structure with a storage area
in the with project condition. This would require that two cross section sets be imported into
HEC-FIA, each for a different watershed configuration. This would be one way to compare a
without levee scenario to a with levee scenario. From the latest version of HEC-RAS, the HEC-
RAS Mapper tool can be used to export cross sections and storage areas to shapefiles, see
Appendix G for further information on exporting data from HEC-RAS. Once the shapefiles have
been generated, it would be a good idea to copy the shapefiles to the maps directory of the HEC-
FIA project.

To import cross sections:
1. From the Study Pane, in the Watershed folder, right-click on the Cross Sections folder.
From the shortcut menu, click Import; the Import Cross Sections dialog box opens
(Figure 5.9).

2. In the Name text box, enter a name for the cross section set.
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ﬁImpc-rt Cross Sections [ 23

Mame: XSections

Cross Sections:

Cross Section Shapefile: | CrossSections.shp - | |
River &) River -
Station: §)  River_Stat -
APart: o APart A
BPait ) River_Stat -
CPatt @) |STAGE -

Storage Areas:

Storage Area Shapefile: | StorageAreas.shp - |
APart o APart -
B Part: o MName -
C Part: 0 STAGE -
Interpolation Surface

oK || cancel

Figure 5.9 Import Cross Sections Dialog Box

To populate the Cross Section Shapefile list (Figure 5.9), click the Browse button [ - |,
an Open Browser opens (Figure 5.2,). Browse to the location of the cross section
shapefile, select the shapefile, click Open. The Open Browser closes and the name of the
selected shapefile appears in the Cross Section Shapefile list.

Next define information that creates a computational polygon that is used during a cross
section compute. The River list (Figure 5.9) allows HEC-FIA to group the cross sections
that are on the same river. The Station (river stationing) list (Figure 5.9) allows HEC-FIA
to sort the stationing values on the cross section in ascending order. These two steps allow
HEC-FIA to create a polygon for the area in between any two cross sections so that
structures can identify which cross sections to retrieve hydraulic data from. Note that it is
important to be sure that the data in the shapefile database matches the DSS data record
for each cross section exactly, so that HEC-FIA can find the correct data during a
computation.

The A Part, B Part and C Part lists (Figure 5.9) allow the user to define a partially
qualified DSS path where HEC-RAS outputs stage hydrographs. The A Part is generally
a river identifier, although for HEC-RAS it is the river name and the reach name
concatenated with a space in between. For example in Figure 5.9, the selected A Part is
APart. The B Part is generally a point location parameter, HEC-RAS uses the river
stationing for this part. For example in Figure 5.9, the selected B Part is River_Stat. The
C Part is typically STAGE when using data from cross sections. HEC-FIA interprets the
DSS record as stage when calculating damages at structures.
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Now if user wishes to include storage areas as part of the cross section set, perform the following

steps:

5.

5.4

To populate the Storage Area Shapefile list (Figure 5.10), click the Browse button | - |
an Open Browser opens (Figure 5.2). Browse to the location of the storage area shapefile,
select the shapefile, click Open. The Open Browser closes and the name of the selected
shapefile appears in the Storage Area Shapefile list.

Storage Areas:

Storage Area Shapefile: | StorageAreas.shp - |_|
APart o APart -
B Part: o Mame -
C Part: 0 STACE -

Figure 5.10 Import Cross Sections Dialog Box - Storage Areas

Next information about the storage area shapefile needs to be defined. Storage areas are
simpler than cross sections, and only needs the A Part, B Part and C Parts (Figure 5.10)
defined. The A Part is typically "STORAGE AREA" in HEC-RAS, for example, in
Figure 5.10 the A Part selection is APart. The B Part is typically the storage area name
(Name), and the C Part is STAGE.

Once the A Part, B Part, and C Parts have been defined, click OK. The Import Cross
Sections dialog box (Figure 5.9) closes. The selected cross sections and storages areas
display in the active Map Window. Under the Cross Sections folder in the Study Pane,
the name of the cross section set (XSections) appears. Only the fields selected are
imported. The naming conventions discussed above provide HEC-FIA with the
information needed during computation. Although the HEC-RAS naming conventions are
described above, data from a different source can also be used provided the sorting
algorithm can understand the river and river stationing for each cross section, and that the
A Part, B Part, and C Parts map to valid DSS files.

Import Common Computation Points

Common computation points (CCPs) are not typically used when evaluating consequences.
CCPs can be helpful if a quick real-time analysis needs to be completed and HEC-RAS is not
part of the CWMS model sequence. If very few damages are expected to occur in an area of the
watershed, sometimes hydrologic routing used with a stage-flow rating curve is adequate (a
HEC-RAS model can still be used to generate the stage-flow relationship). Since HEC-FIA can
only have one provider of hydraulic data per alternative, separate alternatives (or HEC-FIA
projects) have to be created for these areas.

To import common computation points:
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1.

5.5

From the Study Pane, from the Watershed folder, right-click on the Computation
Points folder. From the shortcut menu, click Import; the Import Computation Points
dialog box opens (Figure 5.11).

Import Cormputation Points 23

A Part €3 In MNAME =
£3 10 MaME

= e ﬁ Ha S S Y —

o rai. v I _ I ha

C Part &3 | STAGE =

| QK || Cancel |

Figure 5.11 Import Computation Points Dialog Box

Provide a name for the CCP layer in the Name box on the Import Computation Points
dialog box (Figure 5.11).

Select the appropriate stream alignment from the Stream Alignment list.

Select the appropriate CCP shapefile from the Computation Point Shapefile list.

Next, the user needs to define information about the CCP shapefile. CCPs only need the
A Part, B Part and C Part lists (Figure 5.10) defined. When importing CCPs from HEC-
HMS or HEC-ResSim the A Part is not selected (blank).

Now that everything is defined, click OK. The Import Computation Points dialog box
(Figure 5.10) closes. The selected CCPs will display in the active Map Window. Under

the Computation Points folder in the Study Pane, the name of the CCP set
(StPaul_CCPs) appears.

Create a Watershed Configuration

A watershed configuration is a required element in HEC-FIA 3.0; it replaces the project
configuration used by previous versions of the program. The watershed configuration is the
HEC-FIA representation of a modeled watershed, which may be representative of the actual
watershed, or of some structural representation of an alternative that changes elements in the
watershed. Many watershed configurations can be created, and the user can define many
versions of any element in the watershed configuration to represent different structural
alternatives.
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The base elements of an HEC-FIA watershed configuration consists of a terrain grid, a stream
alignment, a set of cross sections and storage areas and a set of common computation points. Not
all of these base elements are required for HEC-FIA to compute a hydraulic event at a location in
the study area. Once the elements of the watershed have been defined, using the processes
described above, a watershed configuration can be created, as follows:

1. From the Study Pane, from the Watershed folder, right-click on the Watershed
Configurations folder. From the shortcut menu, click New; the Create New Watershed
Configurations dialog box opens (Figure 5.11).

Kl Create New Watershed Configurations @
Mame: Existimg_WS3 I:&
Description: -
Terrain Grid: stpaul_10f -
Stream Alignment: StPaulStreams -
Cross Sections: Arutlines bl
Computation Points: P

| oKk || cancel

Figure 5.11 Create New Watershed Configurations Dialog Box

2. Provide a name for the Watershed Configuration in the Name box on the Create New
Watershed Configurations dialog box.

3. Select the appropriate terrain grid from the Terrain Grid list.

4. Select the appropriate stream alignment from the Stream Alignment list.

5. Select the appropriate cross section set from the Cross Sections list.

6. Select the appropriate CCP layer from the Computation Points list.

7. Now that everything is defined, click OK. The Create New Watershed Configurations

dialog box (Figure 5.11) closes. Under the Watershed Configurations folder in the
Study Pane, the name of the watershed configuration (Existing_WS) appears.
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CHAPTER 6

Geographic Data

With geographic data, users can define important watershed boundaries, using geospatial
definitions. A user could either create boundaries or impact areas. Boundaries are used to define
areas for aggregation and reporting. Impact areas are used in the life loss computation to describe
the geographic extent of specific warning systems and mobilization relationships. These
typically correspond with Emergency Management Authorities, or whatever geographic region
would contain the same warning system, or mobilization relationship.

6.1 Boundaries

Boundaries are geographic areas (e.g., USACE Districts, states, Congressional District, counties,
etc.) used by HEC-FIA for reporting. With large scale watersheds, users may need to report for
many different overlapping authorities, these boundaries help simplify the reporting function.
Boundary delineations can be imported through shapefiles into HEC-FIA. To import
boundaries:

1. From the Study Pane, from the Geographic Data folder, right-click on the Boundaries
folder. From the shortcut menu (Figure 6.1), click Import; the Import Boundary Shape
dialog box opens (Figure 6.2).

I+ |, Geographic Data
- 4F State Import..,
{7 Countes
=+ |, Impact Areas

L {¥ ImpactArea
Figure 6.1 Boundaries - Shortcut Menu

2. From the Import Boundary Shape dialog box, in the Boundary Name text box, a name
must be entered (i.e., State, Counties).

3. From the Shapefile Name list (Figure 6.2) select the shapefile that defines the boundary a
user is interested in.

4. From the Unique Name list, select from the shapefile the data field that contains the name
of the boundary. Once selected the table on the Import Boundary Shape dialog box
(Figure 6.2) lists the available boundary information.

5. Click Import, the Import Boundary Shape dialog box (Figure 6.2) closes. Information
from the selected shapefile is now part of a boundary layer.
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ﬁ Import Boundary Shape
File Edit

Boundary Mame: |State
Shapefile Name:  state shp

Shapefile Information:

Unigue Mame |yame

Minnesota |

Mame Import

Impaort

Import All

Figure 6.2 Import Boundary Shape Dialog Box

6.2 Impact Areas

Impact areas are used by HEC-FIA for defining common life loss input parameters for groups of
structures and aggregating consequence results. Impact areas are usually defined by the
geographic domain of the authority responsible for issuing warnings for natural disasters. If a
shapefile has been added to the study that represents the impact areas (polygon feature class), the
user can import the impact areas from that shapefile. To import impact areas:

1. From the Study Pane, from the Geographic Data folder, right-click on the Impact Areas
folder. From the shortcut menu (Figure 6.3), click Import; the Import Impact Areas

dialog box opens (Figure 6.4).

=+ . Geographic Data
. B . Boundaries
i ..... ;? Siate
47 Counties
=4
: i ‘? Impact! 1.:? Import...
= . Inundation Data

Figure 6.3 Impact Areas - Shortcut Menu

2. From the Import Impact Areas dialog box (Figure 6.4), in the Impact Area Name text
box, a name must be entered (i.e., ImpactAreas). This creates an impact area set. Since
impact areas allow users to change warning system types and population index factors,
typical naming conventions include descriptions of what warning system and population

index factor the user is using.
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E Import Impact Areas @

File Edit

Impact Area Mame: | Impactéreas
Shapefile Name:  |iCounties.shp 21—

Shapefile Information:

Unigue Mame | coUumMTyY -

COUNTY Import
Ramsey | v

Impaort All
Import

Figure 6.4 Import Impact Areas Dialog Box

3. From the Shapefile Name list (Figure 6.4) select the shapefile that defines the impact
areas the user is interested in.

4. From the Unique Name list, select from the shapefile the data field that contains the name
of the impact areas. Once selected the table on the Import Impact Areas Shape dialog
box (Figure 6.4) lists the available boundary information. If each impact area is a
contiguous polygon, then the check box in the Import column of the table (Figure 6.4) is
set. If something is wrong with the polygon that represents an impact area, the check box
IS not set, and the impact area is not imported.

5. Click Import, the Import Impact Areas dialog box (Figure 6.4) closes. Information from
the selected shapefile is now part of an impact area set.

6.2.1 Define Life Loss Parameters

Life loss parameters are defined for an existing impact area set. Warning system and
mobilization functions can be defined independently for each impact area. User defined warning
system and mobilization functions can be defined, which allow the user to enter the most
representative function values for an impact area (common procedure when the user conducts an
expert elicitation with the local Emergency Management Agency). To define life loss
parameters:

1. From the Study Pane, from the Geographic Data folder, from the Impact Areas folder,
right-click on a defined impact area data set (i.e., ImpactArea). From the shortcut menu
(Figure 6.5), click Edit; the Impact Area Editor opens (Figure 6.6).

2. From the Impact Area Editor, click the Life Loss Parameters tab (Figure 6.6).
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= . Geographic Data
=+ | Boundaries
~AF State
- A Counties
= Lo Impact Areas
AT
= |/ Inundation Data Display in Map Window
# GridsOnly ) Remove from Map Window
L@ CrossSectionst :
= | Inventory Edit...
B L Structure Invent ] save %
. -# Damage Cz
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e+ Critical Infrastru *
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Figure 6.5 Defined Impact Area Set - Shortcut Menu
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Figure 6.6 Impact Area Editor - Life Loss Parameters

3. To apply the same life loss parameters to all impact areas, click Apply to all Impact
Areas (Figure 6.6).

Warning System Functions

4. To define warning system information for the life loss calculations, from the Warning
System list (Figure 6.7), select the warning system that is applicable to the community(s)
within the selected impact area (i.e., Sirens, Tone-Alert Radios, Auto-Dial Telephones,
etc.). The warning system defines the amount of time it takes from a warning issuance to
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Warning System: ;S.irens v;
k 0.z | |Tone-Alert Radios l!
Auto-Dial Telephones
al: 0.2||EAS
_ — 1 |EAS and tone alert radios
3z - EAS, sirens and auto-dial telephones
| . I User Defined — _ ,

Figure 6.7 Available Warning System Curves

the moment population at risk receives the warning. This information is determined by
reviewing local emergency management plans for information on warning systems in the
inundated area. Select the emergency warning system that most closely represents the
system used by the local Emergency Management Agency.

Additionally, curves can be created through an expert elicitation process which has been
created by Drs. Mileti and Sorenson (_adfada ). These curves can be created by selecting
User Defined (Figure 6.7) from the Warning System list. An Input window opens
(Figure 6.8), enter the name of the warning system function, click OK. The Input
window closes, the name of the function appears in the Warning System list (i.e., Email)
and the user now needs to define the parameters for the new function.

-

£2 |

Input

Enter Warning Systern Function Marme:

Email

| ok || cancel

Figure 6.8 Warning System Function - User Defined - Input Window

Mobilization Functions

5.

To define mobilization information for the life loss calculations, from the Mobilization
list (Figure 6.9), select the mobilization function (i.e., Default, Below Average, Above
Average, etc.) that is applicable to the community(s) in the selected impact area. A
mobilization curve defines the amount of time it takes when an individual(s) receives a
warning to the moment when the individual(s) leaves their home. For a typical
reconnaissance study, Default functions (Figure 6.9) might be used, but a Default

Mobilization: Default

Below Average
Above Average
User Defined

I I Pl I

Figure 6.9 Available Mobilization Functions
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function is a major source of uncertainty. From the Error Distribution Type list (Figure
6.6), the user can select a distribution type and define the proper uncertainty parameters
for every ordinate in the curve. When adding uncertainty, HEC-FIA automatically
converts the selected curve to a user defined curve if it is not already selected as such.

Additionally, curves can be created by selecting User Defined (Figure 6.9) from the
Warning System list. An Input window opens (Figure 6.8), enter the name of the
warning system function, click OK. The Input window closes, the name of the function
appears in the Warning System list (i.e., Median) and the user now needs to define the
parameters for the new function.

Additional Parameters

Additional parameters that influence life loss computations can be accessed and modified
by clicking Additional Parameters (Figure 6.6). The Additional Parameters dialog box
opens (Figure 6.10). Additional parameters include fatality rates and uncertainties, non-
evacuation depth thresholds, and activity distributions throughout the day.

| £:| Additional Parameters @

Fatality Rates

Compute With Uncertainty Mean Combined Data
il
Safe Zone: 0.00020 11
Compromised Zane: p.12 | E 10
(]
ik
Chance Zone: 0.81) | @ gagA
o
=]
. — 0.6
Mon-Evacuaion Depth (f) 2.0 | @
— et
= \
T 0.4+
=} 3\
= Y
éu.z— ‘”\\
o
T
0.0 T T (— I T I I
o001 02 03 04 08 06 0F 08 09 1
Relative Fraguency of Exceedance
Pricz) Priccz) Pri=z)

Activity Type Distributions

Time Home Asleep Indoois Qutdoors  In Transit Working/Shopping Watching TV Listening To Radio

12 AM 91.700 0.000 2.100 0.000 4.200 2..00 0.000] »

2 AN 96.400 1.400 0.000 0.000 1.400 0.600 0.000

4 AM 93..00 0.000 2.100 0.000 4.900 0.000 0.000

G AM 50.000 0.700 7.900 4.600 32.900 2.000 2.000)_

2 AM 12.000 3.800 25.300 7.000 43.000 3.800 5..00]7

10 AM 3.200 7.4600 31.200 7.4600 10.000 5.700 3.0600

12 PM 3.800 T7.600 29,700 8.200 3B.a00 T.600 4.400

2FM 5.700 36.100 5.200 5.900 28.500 5.800 3.800

4PM 3.800 5.700 17.700 10.800 1a.800 12.000 3.200

fi P £00 380N 9. &N BR300 51.300 1800 annl =
OK J [ Cancel

Figure 6.10 Additional Parameters Dialog Box
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Fatality Rates

If the user wishes, uncertainty in the fatality rates can be turned on. Click Compute with
Uncertainty (Figure 6.10), for the following three zones, the user can enter uncertainty
(mean):

Safe Zone (sz):

Comprised Zone (cz):

Chance Zone (chz):

Non-Evacuation Depth

In a gridded inundation configuration, the user can change the non-evacuation depth
threshold. The user enters a value in the Non-Evacuation Depth box (Figure 6.10),
remembering that the arrival time grids must be representative of the specified depth's
arrival. In a hydrograph based computation, the non-evacuation depth threshold is
retrieved for each structure from the associated hydrographs.

Activity Distributions

If activity distributions in the Activity Type Distributions table (Figure 6.11) are changed
the rows must sum to 100 percent across all columns.

Activity Type Distributions

Time Home Asleep Indoors Qutdoors In Transit Working/Shopping  Watching TV Listening To Radio
12 AM 91.700 0.000 2.100 0.000] 4.200 2.100 0.000(
2 AM 96.600 1.400 0.000 0.000 1.400 0.600 0.000
4 AM 93.100 0.000 2.100 0.000 O Tal 0.000 0.000
G AM 50.000 0.700 7.900 4.600 32.900 2.000 2.000
8 AM 12.000 3.800 25.300 7.000 43.000 3.800 5.100
10 AM 3.200 7.600 31.200 T7.600 40. 800 5.700 3.800(_
12PM 3.800 7.600 29.700 5.200 38.600 7.600 4.,400("
2PM 5.700 36.100 g.200 £.800 28.500 g.800 3.800
4 PM 3.800 5.700 17.700 10.800 45,800 12.000 3.200
6 PM 2.800 3.800 9.600 g.300 51.300 21.800 2.600
aFPM &.600 1.300 7.800 4,600 43.000 33.100 1.300
10 FPM 53.000 0.000 3.400 2.000 22.100 12.800 0.700(

Figure 6.11 Activity Type Distributions Box
10. Click OK, the Additional Parameters dialog box (Figure 6.7) close.

11. Click OK, the Impact Area Editor closes (Figure 6.6) and parameters for the life loss
computation are set.

6.2.2 Population Adjusment

The population in each impact area can be indexed by the user. Adjustments to the population
increase the number of people in each structure within the impact area; this helps to describe
future condition population. To adjust the population:

1. From the Impact Area Editor click the Population Adjustment tab (Figure 6.12).
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ﬁlmpactﬂrea Editor 23 .
Impact Area Name: StPaul

Impact Area Description:

| Life Loss Parameters | Population Adjustment | Adjusted Price Index|

Population Adjustment:

oK ][ cancel Apply

Figure 6.12 Impact Area Editor - Population Adjustment

In the Population Adjustment box (Figure 6.12) enter a value that adjusts the population.
The values expected are decimal values expressed as a percentage relative to current
population. A value of one would cause no change to the population, a value of .9 would
be a ten percent reduction, and a value of 1.1 would be a ten percent increase.

Click OK, the Impact Area Editor closes (Figure 6.12) and the population adjustment
factor is set.

6.2.3 Adjusted Price Index

Urban and agricultural price indexes in each impact area can be adjusted by the user to represent
spatial price indexes for future conditions, to adjust prices:

1.

From the Impact Area Editor click the Adjusted Price Index tab (Figure 6.13).

ﬁlmpactﬁrea Editor 'S@
Impact Area Mame: StPaul

Impact Area Description:

: . e
Life Loss Parameters : Population Adjustment | Adjusted Price Index

Urban Specifications Agricultural Specifications
Base Data Year: Base Data Year:
Price Index Factor: Price Index Factor:

OK ] | Cancel

Figure 6.13 Impact Area Editor - Adjusted Price Index
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2. To adjust the urban price index,from the Urban Speficiations box, in the Base Data Year
box enter a year that represents the price index factor. In the Price Index Factor box
enter the price index factor.

3. To adjust the agricutral price index,from the Agricultural Speficiations box, in the Base
Data Year box enter a year that represents the price index factor. In the Price Index
Factor box enter the price index factor.

4. Click OK, the Impact Area Editor closes (Figure 6.13) and the adjusted price factors are
set.
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CHAPTER 7

Inundation Data

Inundation data is required by HEC-FIA for computing consequences. Inundation data provides
multiple ways to describe hydraulic characteristics within the study area. The user creates
inundation configurations which create a pattern for how the hydraulic characteristics are
provided to the computation engine. In HEC-FIA a hydraulic event can be described in many
ways, but the minimum requirement is that maximum depth is defined. The parameters that can
be defined for an event are as follows:

e Maximum Depth

e Arrival Time (non-evacuation depth)

e Arrival Time (agriculture damage, typically zero depth)
e Duration (for agriculture threshold)

e Maximum Depth Times Velocity

Inundation configurations tell HEC-FIA how input hydraulic data are characterized throughout
the floodplain. Four different types of inundation configurations are covered in this chapter:

Grids only

Grids and Cross Sections

Cross Sections only

Common Computation Points only

Each configuration calculates hydraulic events differently, for more detail on the computational
procedures and common issues consult the Technical Guide Chapter 3 section 3.

From an Inundation configuration, the user can create events. Events are some combination of

the previously described hydraulic event parameters. An event can be defined by an F-Part in a
DSS file, or it could be a specific set of grids that describe the hydraulic event. One inundation
configuration may have many events. Events are combined with time windows and alternatives
to create simulations.

7.1 Creating New Inundation Configurations

To create new inundation configurations:

1. From the Study Pane, right-click on the Inundation Data folder. From the shortcut menu
(Figure 7.1), click New; the New Inundation Configuration wizard opens (Figure 7.2).

2. The first step in the New Inundation Configuration wizard (Figure 7.2) is to provide a
name for the inundation configuration (Name box) and a description (Description box).
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# GridsOnly MNew...
- # CrossSectionsomy
- | Inventory

Figure 7.1 Inundation Data - Shortcut Menu

3. From the Hydraulic Data Type list (Figure 7.2) select the type of inundation
configuration to create. There are four types available - Grids Only, Cross Sections

Only, Grids and Cross Sections, and CCPs only.

(|

I

Cancel

Figure 7.2 New Inundation Configuration Wizard

4. Once a hydraulic data type is selected, the New Inundation Configuration wizard
(Figure 7.2) asks for information specific to that hydraulic data type.

7.2 Grids Only

To create a Grids Only configuration:

1. From the New Inundation Configuration Wizard (Figure 7.3), enter a name in the
Name box (e.g., GridsOnly). Entering a description is optional and is done in the
Description box. From the Hydraulic Data Type list, select Grids Only (Figure 7.3).

2. Click Next, the second page of the New Inundation Configuration wizard for Grids
Only displays (Figure 7.4). Select the types of grids that to be used (e.g., Inundation Grid,

Life Loss Arrival) by clicking on the appropriate grid type. From the Watershed
Configuration list select a defined watershed configuration.
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Figure 7.3 New Inundation Configuration Wizard - Grids Only

Figure 7.4 Grids Only - Step 2
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| <Back || nen= || Finish || cancel |
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3. Click Finish, the New Inundation Configuration wizard closes and the new inundation
configuration appears under the Inundation Data folder on the study tree.

7.3 Cross Sections Only

To create a cross sections only configuration a watershed configuration must contain a cross
section set. Developing inundation configurations with cross section sets removes the need to
have grids for each event, and relies on data out of a HEC-DSS file. Once the user has a setup
created, the user can develop an inundation configuration and import events. To create a Cross
Sections Only configuration:

1. From the New Inundation Configuration Wizard (Figure 7.5), enter a name in the
Name box (e.g., CrossSectionsOnly). Entering a description in the Description box is
optional. From the Hydraulic Data Type list, select Cross Sections Only (Figure 7.5).

s

B New Inundation Configuration 2
—_ P

] g 8

= Bac Mext = Finish Cancel

Figure 7.5 New Inundation Configuration Wizard - Cross Sections Only

2. Click Next, the second page of the New Inundation Configuration wizard for Cross
Sections Only displays (Figure 7.6). From the Watershed Configuration list the user
selects a defined watershed configuration.

3. Click Finish, the New Inundation Configuration wizard closes and the new inundation
configuration appears under the Inundation Data folder on the study tree.
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Figure 7.6 Cross Sections Only - Step 2

7.4 Grids and Cross Sections

The Grids and Cross Sections inundation configuration allows users to use any grid
combination to define the hydraulic event at a location, while still allowing the user to define
warnings by evaluating a hydrograph at a cross section. To create a Grids and Cross Sections

configuration:

1. From the New Inundation Configuration Wizard (Figure 7.7), enter a name in the
Name box (e.g., Grids&CrossSections). Enter a description in the Description box is
optional. From the Hydraulic Data Type list, select Grids and Cross Sections (Figure
7.7).

2. Click Next, the second page of the New Inundation Configuration wizard for Grids and
Cross Sections displays (Figure 7.8). The user selects which types of grids to be used
(e.g., Inundation Grid, Life Loss Arrival). From the Watershed Configuration list the
user selects a defined watershed configuration.

3. Click Finish, the New Inundation Configuration wizard closes and the new inundation
configuration appears under the Inundation Data folder on the study tree.
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Figure 7.7 New Inundation Configuration Wizard - Grids and Cross Sections
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Figure 7.8 Grids and Cross Sections - Step 2
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7.5 CCP Only

CCP Only configurations are primarily used for setting up a simple watershed for evaluating a
rough estimate consequence analysis. To create a CCP Only configuration:

1. From the New Inundation Configuration Wizard (Figure 7.9), enter a name in the
Name box (e.g., CCP_Only). Enter a description in the Description box which is
optional. From the Hydraulic Data Type list, select CCP Only (Figure 7.9).

(it}
L)

@)

= Bac Mext = Finish Cancel

Figure 7.9 New Inundation Configuration Wizard - CCP Only

2. Click Next, the second page of the New Inundation Configuration wizard for CCP
Only displays (Figure 7.10). From the Watershed Configuration list the user selects a

defined watershed configuration.

3. Click Finish, the New Inundation Configuration wizard closes and the new inundation
configuration appears under the Inundation Data folder on the study tree.

7.6 Events

Once the inundation configuration is defined, the hydraulic characteristics of an event must be
defined. Hydraulic characteristics include the grids or time-series data computed by the

hydraulics model.

7-7



Chapter 7 - Inundation Data HEC-FIA User's Manual

e | x - r Il |
e e Inuno ation i_onTiouration ot |
| = 1

Ctanc CCD O

b el AFRILY

- Pimrmo e A Mo crimd oo

1 OIS N S

) AU el (YT Gy S i P ¢ S,

Pl el Uiy vWalersned Conngaranon

[ — 1
I = Rark I Mext = Finizh I Cancel |

Figure 7.10 CCP Only - Step 2

1. From the Study Pane, from the Inundation Data folder, right-click on the appropriate
inundation configuration. From the shortcut menu (Figure 7.11), click Define Event; a
dialog box opens.

—- . Inundation Data
S CrossSe Bl -ave
=~ 1 Inventory e O
—++ . Structure
..... & Dam Rename...
@ Struc 7 Delete from Study
- ¥f Base
Critical Ir Rermove from Study
Impact R Properties...
Agricultu
""" Warning lss Define Event
=l ) Alternatives Inf [}
- # ALT_Cro e
oo g Al T (rifdes

Figure 7.11 Inundation Configuration - Grids Only Shortcut Menu

2. For a Grids Only inundation configuration, the Grids Only Event dialog box opens
(Figure 7.12). From the Grids Only Event dialog box enter a name for the event in the
Name box and provide a description in the Description box (Figure 7.12). Depending on
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ﬁ Grids Only Event @
Marme:
Description: |:|
Inundation Grid: [
D*V Grid: LJ
Life Loss Arrival Grid L
Life Lose Duration Grid: L)
Agriculture Arrival Grid: L)
Agriculture Duration Grid: I:I
| Ok | | Cancel |

Figure 7.12 Grids Only Event Dialog Box

which grid types were selected for the Grids Only inundation configuration a path to a
grid for each grid type required.. Be sure that all event grids come from the same HEC-
RAS plan, or hydraulic model output. Click OK, the Grids Only Event dialog box
(Figure 7.12) closes and the defined event displays in the Study Tree below the selected
Grids Only inundation configuration.

3. For all the other inundation configurations, the Define Event dialog box opens (Figure
7.13). From the Define Event dialog box browse to an existing DSS dataset and define
the E Part (which expresses the output time step of the regular time series records;
available types are MIN, 15 MIN, 30 MIN or 1 HOUR) and then click OK. The Define
Event dialog box (Figure 7.13) closes and the defined event displays in the Study Tree
below the selected inundation configuration.

[l Define Event @
DSS File: [
EPAt s -

[ DK ]| Cancel |

Figure 7.13 Define Event Dialog Box

4. For Grids and Cross Sections events, once the user has created the events, right-click on
an event. From the shortcut menu, click Edit Event, and specify the file paths to the grids
that were created by an HEC-RAS plan.
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When events are created using HEC-DSS files, HEC-FIA uses the watershed
configuration that was associated with the Inundation configuration to determine where
the user has pre-defined output to be required. In a watershed configuration, the user has
selected either a cross section set or a CCP set. During the import of those elements, the
user was required to define the A, B, and C parts for each cross section, storage area, or
CCP that was imported. HEC-FIA utilizes the A, B and C parts defined by the user at
each location to compute a hydraulic event. In the Define Event dialog, the user selected
a HEC-DSS file path, and a computational output (E part). The HEC-DSS file path must
coordinate with the A, B, and C parts imported in the CCP or Cross Section set used in the
Watershed Configuration. To check if all of the connections are set up correctly, right
click on the event (the F part); from the shortcut menu click Check for missing data. If
an invalid path is found, the cross section, or CCP is highlighted in red, if this occurs; the
user should look at the A, B, and C parts imported with the cross section or CCP set, and
verify that pathname parts exist in the HEC-DSS path submitted for these events. If the
pathname parts do not exist, it is possible that the pathname parts were not in the final
HEC-RAS or HEC-ResSim model that produced the HEC-DSS output, or a naming
convention issue in the shapefile that defined the pathname parts exists.

7-10



HEC-FIA User's Manual Chapter 8 - Inventory Data

CHAPTER 8

Inventory Data

HEC-FIA facilitates the evaluation of the following damageable elements:

Structure Damages

Structure Content Damages

Vehicle Damages

Agricultural Damages

Direct Economic Damages (from ECAM model)
Critical Infrastructure Impacts

Loss of Life Estimations

Data describing key parameters and location for are required for the computation of damages for
each element. In this context the element location data links the hydraulic event, described by
flood depths, depth times velocity, durations and/or arrival times, to the data describing the
susceptibility to the hydraulic event. The chapter below describes the commonly used
damageable elements in HEC-FIA.

8.1 Structure Inventories

As is mentioned above a damageable element is required to estimate flood damages or impacts in
HEC-FIA. A variety of types of elements are discussed below. In some cases the inventory must
be augmented with additional information. For instance, to estimate loss of life risks the
inventory must be supplied with population estimates. Section 8.2 describes the process used to
import structure occupancy types. Section 8.3.5 describes how population estimates can be
imported from the HAZUS database directly into the structure inventory.

8.2 Create a Structure Inventory

Structure inventories can be imported from the National Structure Inventory (NSI), HAZard
United States (HAZUS) database, point based shapefile or parcel based shapefile. To create a
structure inventory:

1. From the Study Pane, from Inventory folder, right-click on Structure Inventories. From
the shortcut menu (Figure 8.1), point to Generate From.

2. In HEC-FIA, there are several options available for creating a structures inventory - parcel
shapefile, HAZUS database, National Structure Inventory, or point shapefile. The
following sections describe each option for creating a structure inventory in HEC-FIA.
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=~ | Inventory
=gl M structure Inventories
. % Damage Categor

Generate From ¥ Parcel Shapefile...
-4 Structure Occ. Typeo
¥ BaseNS| HAZUS database ...
Critical Infrastructure Mational Structure Inventory...

- Impact Response
- | Agricultural Grids

LT AT Y.

Figure 8.1 Structure Inventories - Shortcut Menu

Point Shapefile ...

s

8.2.1 Generate Structures from the HAZUS Database

HEC recommends that USACE users create structure inventories from the National Structure
Inventory. This data source requires less GIS pre-processing and lacks some common issues
associated with the HAZUS 2000 database. The National Structure Inventory is currently only
available to USACE users; therefore, all other users can use the HAZUS database if better data is
not available.

To import a structure inventory from the HAZUS database:

1. From the Study Pane from the Inventory folder, right click on Structure Inventories.
From the shortcut menu (Figure 8.1), point to Generate From, click HAZUS database.
The Generate Structure Inventory from HAZUS Database dialog box opens (Figure
8.2).

I

ﬁ Generate Structure Inventory from HAZUS Database E3

Structure Inventory Mame:

HAZLS Database File (bndrygbs.mdb): I:I
Wehiclz Inventory File (fiVeh.mdb): I:I
Constuction Types File (msh.mdb) I:I

Census Block Shapefile:

1

| Modify default atributes |

| Ok || Cancel |

Figure 8.2 Generate Structure Inventory from HAZUS Database Dialog Box
2. Inthe Structure Inventory Name box enter a name for the structure inventory.

3. From the HAZUS database there are three files that are needed:
e HAZUS Database File (bndrygbs.mdb)
e Vehicle Inventory File (flVeh.mdb)
e Construction Types File (msh.mdb)

Browse to the location of these files by clicking[.] or the user can enter the location of
these files in the appropriate box.

8-2



HEC-FIA User's Manual Chapter 8 - Inventory Data

From the Census Block Shapefile list (Figure 8.2), the user selects the census block
shapefile that creates a structure inventory based on the defined census blocks contained in
the shapefile. The associated census block geometry file can be created by the user as a
GIS pre-process using two files - hzBndrygrbs.mdb and hzCensusBlocks. Typically users
clip out the census blocks that covers the study area and exports those census blocks to a
shapefile.

To edit attributes provided by the HAZUS database, click Modify default attributes
(Figure 8.2). The Default Attributes dialog box opens (Figure 8.3). Once the user is done
editing click OK, the Default Attributes dialog box closes.

&l Default Attributes ==
Structure Value:
Foundation Height (ft) Structure Value ($1000)
Number of People in Structure: Deprecated Structure Value (%)

Autormobile Data:

Content to Structure Ratio: Car Height Difference (ff)
Other to Structure Ratio: Car Value ($1000)
Car to Structure Ratio: Mumber of Cars:
Car Carry Capacity: 3

Figure 8.3 Default Attributes Dialog Box

From the Generate Structure Inventory from HAZUS Database dialog box (Figure
8.2), click OK. The dialog box closes and the new structure inventory appears on the
Study Tree under the Structure Inventories folder.

8.2.2 Generate Structures from National Structure Inventory

National Structure Inventory (NSI) structure inventories can be downloaded directly from the
following link (https://nsi.hec.usace.army.mil/) provided that a study area shapefile is supplied
and the user is connected to the internet, behind the USACE firewall. The structure inventory can
also be downloaded internally to HEC-FIA using the following steps:

1.

From the Study Pane from the Inventory folder, right-click on Structure Inventories.
From the shortcut menu (Figure 8.1), point to Generate From, click National Structure
Inventory; the Import National Structure Inventory dialog box opens (Figure 8.4).

In the Structure Inventory Name box (Figure 8.4) enter a name for the structure
inventory.
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i

ﬁ Import National Structure Inventory 23
Structure Inventory Mame: BaseMNSI
Study Area Polygon: StPaulStudyArea.shp -

Input Method:
User Defined: -

@ M35l Generated:

| QK || Cancel

Figure 8.4 Import National Structure Inventory Dialog Box

3. From the Study Area Polygon list (Figure 8.4), select a shapefile that defines the study
area.

4.  From the Input Method box, choose which method to use for creating a structure
inventory. The User Defined option requires the user to select an NSI shapefile
(downloaded externally from HEC-FIA). Information from the NSI shapefile is used to
clip structures that are only within the study area shapefile during the import process.

The NSI Generated option is where HEC-FIA sends a web call to the National Structure
Inventory for the base layer of structures, downloads the structures, and then clips only the
structures that exist within the study area shapefile during the import process.

5. Click OK, the Import National Structure Inventory dialog box (Figure 8.4) closes. A
Progress Window opens providing the user with information on the importing of the
structures.

6. Once the import is finished, the Progress Window closes, under the Structure
Inventories folder in the Study Tree the new structure inventory appears.

8.2.3 Generate Structures from a Point Shapefile

Users can create structure inventories using external software, and import the inventory as a
point based structure inventory. A few required and optional fields are imported during creation
of such an inventory. To generate a structure inventory using a point based structure inventory (a
point shapefile must be loaded for the HEC-FIA project):

1. From the Study Pane from the Inventory folder, right-click on Structure Inventories.
From the shortcut menu (Figure 8.1), point to Generate From, click Point Shapefile.
The Generate Structure Inventory from Point Shapefile dialog box opens (Figure 8.5).
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E Generate Structure Inventory from Point Shapefile ﬁ

Structure Inventory Name:  RUS_PointStructures

Shapefile: 'RUS_Structures.shp adl

First Floor Elevation Source

(") First Floor Elevation

@ Use Terrain + Foundation Height

Data Assignments

Inventory Field Shapefile Field

Structure 10 FD_MNAME -
Damage Category: 5T _DAMCAT -
Oceupancy Type: :ST_DI'I.I'IGFL.IN v:
Replacement Value: IV.AL_STRL.IDT -

s er Supplied First Floor Elewation:

Optional Data

Inventory Field Shapefile Field

Car Value - VAL CAR |
Content Value - VAL COMNT -
MNumber Stories - |NUM_STORY v} =
Population Day Over 63 - |POP_2ZPM_06 *
Population Day Under 65 - |POP_Z2PM_UG - |[—
Population Might Over 65 - |[POP_2AM_06 -
Population Might Under 65 - |POP_Z2AM_LIG | -

| oK M’ Cancel

Figure 8.5 Generate Structure Inventory from Point Shapefile Dialog Box

2. The required fields are the unique name of each structure, a damage category, an
occupancy type, and the value of the structure. Optionally there are many more fields; of
particular note are the population fields and the number of stories, since those are used in
the life loss compute process.

3. Click OK, the Generate Structure Inventory from Point Shapefile dialog box closes. A
Progress Window opens providing the user with information on the importing of the
structures.

4. Once the import is finished, the Progress Window closes, under the Structure
Inventories folder in the Study Tree the new structure inventory appears.
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8.2.4 Generate Structures from a Parcel Shapefile

To import a structure inventory from a parcel shapefile, the requirements are the same as the
point shapefile import. The only difference is that HEC-FIA calculates a centroid (center point)
for each parcel record during the parcel shapefile import process; this center point is the defined
location for each structure. To import from a parcel shapefile:

1. From the Study Pane, from the Inventory folder, right-click on Structure Inventories.
From the shortcut menu (Figure 8.1), point to Generate From, click Parcel Shapefile.
The Generate Structure Inventory from Parcel Shapefile dialog box opens (Figure
8.6).

.~ !

ﬁ Genarate Structure Inventory from Parcel Shapefile | 22 |

Structure Inventory Name: | gaseps
Shapefile: [ -
First Floor Elevation Source

(") First Floor Elevation

@ Use Terrain + Foundation Height

Data Assignments

Inventory Field Shapefile Field

Structure 1D [ -
Damage Category: ' o
Occupancy Type: [ -
Replacement Value: [ -

ser Supplied First Floor Elevation:

Optional Data

Inventory Field Shapefile Field

Ok ] ’ Cancel

Figure 8.6 Generate Structure Inventory from Parcel Shapefile Dialog Box

2. Select the appropriate parcel shapefile from the Shapefile list. Enter all of the other
information required to create a structure inventory from a parcel shapefile. Replacement
Value is the structure value.
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3. Click OK, the Generate Structure Inventory from Parcel Shapefile dialog box closes
(Figure 8.6). A Progress Window opens providing the user with information on the
importing of the structures.

4. Once the import is finished, the Progress Window closes, under the Structure
Inventories folder in the Study Tree the new structure inventory appears.

8.3 Stucture Inventory Shortcut Menu

Once a structure inventory has been created there are several ways to manipulate the inventory.
From the Study Tree, from the Inventory folder, from the Structure Inventories folder, right-
click on a structure inventory (e.g., BaseNSI). From the shortcut menu (Figure 8.7) the user may:
display/remove the structure inventory from the active Map Window; edit the structure
inventory; import additional structures; delete all structures; export structures to a shapefile;
import population data from HAZUS; save as, rename, delete and/or remove the structure
inventory from the study; and review properties of the structure inventory file.

- Inventory
=+ . Structure Inventories
-~ Damage Category
- # Structure Occ. Types
i ﬁ BazeNS|
Critical Infras Display in Map Window
Impact Resg )
Agricultural ¢ Rermowe from Map Window
----- Warning Issuan Edit 4
E—----ﬂte;g.lli?l'tfgrsnssE Import Additional Structures r
e ALT_Grids Delete All Structures

=~ Time Window
- # TimeWindov
= | Simulation Import Population from HAZUS

‘. # WithoutProje

Export to Shapefile

Save
@IEI j}[ EE Save As..,
Rename...

BaseMsl
# Mo Additional Coni x

Delete from Study
Rermowe from Study

Properties... I}

Figure 8.7 Structure Inventory Shortcut Menu

8.3.1 Stucture Inventory - Form Editor

From HEC-FIA the user may edit the structure inventory from the Structure Table Editor
(table form), or from the Structure Form Editor on a structure by structure basis. From the
structure inventory shortcut menu (Figure 8.7), point to Edit, click Form Editor, the Structure
Editor opens (Figure 8.8).
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ﬁ Structure Editor &y

Structure Edit Records Reports Tools

Name: AGR1 27123 14433 v [W][4] 10r735 [ ][]
Description: |:|
Location | Classification | Values | Elevations | Lethality Zone Parameters
Structure Location Infomation: Structure Coordinates:
Watershed Configuration: - Morthing: B012585.487
Preview Easting: 750497.037
Stream:

Stream Station:

Ground Elevation ()

This panel is for information only, this data is assigned at run time based on your watershed configuration.

If you wish to view these elements select a configuration and press preview

| OK H Cancel |

Figure 8.8 Structure Editor - Location Tab

The Location Tab (Figure 8.8) is informational only, and provides the user with the location of
the structure, its ground elevation, and the coordinates of the structure.

Classification Tab

From the Classification Tab (Figure 8.9) of the Structure Editor, the user can view and/or edit
the damage category, structure occupancy type, and the structure depth-damage functions that
have been assigned to the structure.

Values Tab

From the Values Tab (Figure 8.10) of the Structure Editor, the user can view the
structure/content/other/car values, the year the structure was put in service, number of stories the
structure has, the number of cars at the residence and the number of people that can fit into the
cars. From this tab, one can also enter information about the people that reside at the structure
such as the number or people at the residence at 2AM and 2PM. Al other times of the day are
interpolated between those two times.

Elevations Tab

From the Elevations Tab (Figure 8.11) of the Structure Editor, users can view elevation
information concerning a structure. The First Floor Elevation and the Foundation Height can
be changed. The Ground Elevation is computed by HEC-FIA and is not editable.
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E Structure Editor |_23_|

Structure Edit Records Reports Tools

Name: [AGR1 27123 14433 ~ | [1][a] 1 or 735 (][]

Description: (]

Location| Classification | Values | Elevations I Lethality Zone Parameters

Damage Category: -.Comme{cia.i '.'
Occupancy Type:
Structure Occupancy Type Name: | Agr1 ~| [ unigue

Structure Depth-Damage Function:

Function Name: Error Distribution Type: | none = 100
Structure - B
Content FuncﬂonType. , . 30
[ Other @ Percent (%) Damage () éi 604
[#] car = |
& a0
@
Depth Percent (%) (L, 20:
@ 0] o T
-4.00 0.00 - 0 10 20
-3.00 0.00
-2.00 0.00 Depth
-1.00 0.00 L
1.00 6.00
3.00 15.00
4.00 19.00
5.00 25.00
6.00 30.00
7.00 35.00
8.00 41.00
9.00 46.00 -
[ ok |[ canca Apply

Figure 8.9 Structure Editor - Classification Tab

ﬁ Structure Editor
Structure Edit Records Repoits Tools

Name:  [AGR127123 14433 =] (][] 101735 [ ](n]

Description: [;|

&

| Location | Classification | Values | Elevations | Letnality Zone Parameters

Structure (51000). | g4.0| Yearin Senice 1899
Content (51000} g4.n| Number of Stories: 1
Other (31000 | Car Capacity:

Car ($1000): ) 12.63| Mumber of Cars: g

FPopulation  12:00 AM 200 AM  400AM  6:00AM  E800AM 10:00AM 1200PM  2000PM  400PM  600PM  8:00PM  10:00 PM

Under65 | .00 0.00 0.00 0.00| 0.00| 0.00 0.00] 0.00| 0.00| o.00 0.00] 0.00]
Over 65 | 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00| 0.00] 0.00] 0.00]

1.0
0949

Population Under 65

0.8 Fopulation Owver 65
074
0.6
0.5+
0.4+
0.39
0.24
0.1+
oo

Fopulation

T T T T T T T
03:00 0600 09:00 12:00 16:00 18:00 21:00 oo

minutes

ok || cance | Apply

Figure 8.10 Structure Editor - Values Tab
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B3 structure Editor =]
Structure Edit Records Reports Tools

Mame:

Description:

:.&GR1 27123 14433

| Location | Classification | values| Elevations | Lethality Zone Parameters

- (W] 101735 ][]

]

~ First Floor Elevation (ft)

Ground Elevation (ft):

@ Foundation Height (ft):

* assigned atrun time

[

OK ] ’ Cancel

Figure 8.11 Structure Editor - Elevations Tab

Lethality Zone Parameters Tab

From the Lethality Zone Parameters Tab (Figure 8.12) of the Structure Editor, users can
view information about lethality zones concerning a structure. The user can change the
Foundation Type and the Construction Type. Once either item has been changed, click
Update. The other values on the tab are automatically updated.

Structure Editor

Structure Edit Records Reports Tools
Name: AGR1 27123 14433

Description

| Location | Classification | values | Elevations | Lethality Zone Parameters

Depth Thresholds

~| [W][«] 107735 0]

(=

d| =)

A

— Chance Zone
k.

.

- Chance Zone Start (f:

M Compromised Zone

d—H

Depth*Velacity Thresholds

A~ Compromised Zone Start (f)

— Safe Zone

Under 65 Over 65

15.0 6.0
13.0 4.0
Foundation Type: | Unknown

Construction Type: | Concrete Frame

Figure 8.12 Structure Editor - Lethality Zone Parameters Tab

| Update
Partial Damage Total Damage
32.3| (%S) 75.3| (%S)
[ ok |[ canca A
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8.3.2 Structure Inventory - Table Editor

In the HEC-FIA interface users can edit the structure inventory from the Structure Table
Editor, in a table form that allows users to edit the entire structure. From the structure inventory
shortcut menu (Figure 8.7), point to Edit, click Table Editor, the Structure Editor opens
(Figure 8.13).

-
B3 structure Editor ==z

Structure Edit Records Reports Tools

StructureMame DamageCategorylame  StructureOccupancy Typ... StreamMame Stucture Description
AGR1 27123 14433 Commercial + |AGR1 = - »~
AGR1 27123 2648 Commercial ~ |AGR1 = - |
AGR1 27123 54576 Commercial - |AGRA - -
AGR1 27123 85775 Commercial - |AGR1 - -
COM1 27123 102659 Commercial ~ | COM1 - -
COM1 27123 13843 Commercial ~ | COM1 - -
COM1 27123 14458 Commercial ~ | COMA1 - -
COM1 27123 2632 Commercial ~ | COMA1 - -
COM1 27123 44012 Commercial ~ | COMA1 - -
COM1 27123 44110 Commercial ~ | COMA1 - -
COM1 27123 54566 Commercial ~ | COMA1 - -
COM1 27123 66909 Commercial ~ | COM1 - -
COM1 27123 84135 Commercial ~ | COM1 - -
CONM1 27123 84794 Commercial ~ | COM1 - -
COM1 27123 85197 Commercial ~ | COM - -
COM1 27123 87194 Commercial ~ | COM - -
COM1 27123 94698 Commercial ~ | COM - -
COM1 27123 95026 Commercial ~ | COM - -
COM1 27123 95757 Commercial ~ | COM - -
COM1 27123 96271 Commercial ~ | COM - -
COM1 27123 97818 Commercial ~ | COM - -
COM2 27123 102660 Commercial ~ | COM2 - -
COM2 27123 106894 Commercial - |COM2 - -
COM2 27123 13844 Commercial - |COM2 - -
COM2 27123 13845 Commercial - |COM2 - -
COM2 27123 13846 Commercial - |COM2 - -
COM2 27123 13847 Commercial - | COM2 - - -

OK l [ Cancel Apply

Figure 8.13 Structure Editor - Table

From the Structure Editor (Figure 8.13) users can edit the structure name, change the damage
category, change the occupancy type associated with the structure, assign a stream name, and
add a description of the structure. From the table users can make changes easily to multiple
structures, filters are available that can make changing entire groups of structures easy. When
finished, click OK, all changes are automatically made to the selected structure inventory.

8.3.3 Importing Additional Structures

Once the user has created a structure inventory additional structures can be added to an existing
inventory using the same methods that were used to create the original structure inventory.
Section 8.2 provides details on those methods. From the structure inventory shortcut menu
(Figure 8.7), point to Import Additional Structures, click on the method to use for importing
additional structures. These structures are added to the existing structure inventory, be sure not
to import new structures in the same geographic location, as this could result in duplication of
structures.
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8.3.4 Delete All Structures

To delete all structures in a structure inventory, from the structure inventory shortcut menu
(Figure 8.7), click Delete All Structures. A Warning window opens (Figure 8.14). Click Yes if
all structures are to be deleted from the active structure inventory.

Warning! | 3 |

Are you sure you want to delete all structures

Al

from the Structure Inventory?

oY J[ N |

Figure 8.14 Warning Window - Delete All Structures

8.3.5 Export to Shapefile

HEC-FIA can create (export) a shapefile of the active structure inventory. From the structure
inventory shortcut menu (Figure 8.7), click Export to Shapefile, the Export Structure
Inventory to Shapefile dialog box opens (Figure 8.15).

EExpDrt Structure Inventory to Shapefile I
Shapefile: |cUsers\gOhecpro\Desktop\Exportsl.shp E

Default Fields

Structure Mame Damage Category
Structure Value Occupancy Type

Default Projection
@ Study Projection

1 User Defined Load from file_.

Optional Data

Shapefile Field
Structure Mame -
Description -
Content Value -
Other Value -
Mumber Stories -
Foundation Height -
Construction Type -
-
-
’ 0K ] [ Cancel ]

Figure 8.15 Export Structure Inventory to Shapefile Dialog Box
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1. Click| - |, a Save Browser (Figure 8.16) opens. Select the location where the shapefile
is to be exported (created). Enter a name in the File name box, click Save. The Save
Browser closes and the name and path of the shapefile is displayed in the Shapefile box
(Figure 8.15).

Kl save 23 |
Save in: | Ml Deskiop - F P E-
= Libraries HEC-FIA_UsersManualV3.0
';;T_b 2 Baker, Penni R IWR-HEC HEC-WAT_Curry
Recengltems l- Computer HEC-WAT_CWMS&WAT
M MNelwork HEC-WAT_Walkthrough
ASCE_Watershed lcons
! CW_Transformationinformaiton Intel_Mathkernel
Deskiop CWMS_to_ WAT Intel_ParallelStudiocXE_Composer_Fotran
CWMS_Watersheds Kaskaskia
CWMS2.1 NewFlA_StPaul
) CWMS3.0 ResSimStudies
5 My ; Fl&_AppsGuide_PWS RussianRiver
peuments FIA_DataSet Spark
P .- Fl&_Projecis Surplus&Iinventory
S Fl&_CQuickStartGuide Terminals - FRA
Computer Guadalupe TestWatersheds
] | m | [} :
= 1}
tl\- File name: Exportsi | S
NeWwork  Files of type: [ arc Shapefile (:shp) - Cancel |

Figure 8.16 Save Browser

2. Define the projected coordinate system of the shapefile. From the Default Projection box
(Figure 8.15), select Study Projection which is the project of the current HEC-FIA
project. User Defined allows the user to set the projection from a shapefile. When User
Defined is selected, the Load from file option becomes available. The Load from file
option opens an Open Browser (similar to Figure 8.16). The file type is set to *.prj,
browse to the location of the shapefile that contains the correct projection. Click Open,
the Open Browser closes.

3. Define the fields that the shapefile should contain from the Optional Data box (Figure
8.15). The drop down lists contains the fields that are available for selection.

4. Click OK, the Export Structure Inventory to Shapefile dialog box closes (Figure 8.15).
The shapefile (i.e., ExportSl.shp) and all of the associated files are created.

8.3.6 Import Population from HAZUS

Once a user has created a structure inventory, population information can be imported. From the
structure inventory shortcut menu (Figure 8.7), click Import Population from HAZUS, the
Generate Population from HAZUS dialog box opens (Figure 8.17).

Select the HAZUS database file that contains the population information, from HAZUS
Database File box, click [.J. An Open Browser (similar to Figure 8.16) opens, browse to the
location of the HAZUS database file. Click Open, the Open Browser closes, and information
about the location of the selected file appears in the HAZUS Database File box (Figure 8.17
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[l Generate Population from HAZUS [ 23|
HAZUS Database File: ()
Census Block Shapefile: v:

Cccupancy Type Map:

[ Use Occupancy Type Map

Occupancy Type Hazus Occupancy Type

EDUZ - | *

EDUA | =

GOV2 -

GOV -

REL1 -

AGRA -

INDE -

IND5 -

Ik A o
Ok ][ Cancel

Figure 8.17 Generate Population from HAZUS Dialog Box

Select the correct census block shape file from the Census Block Shapefile list (Figure 8.17).
From the Occupancy Type Map box (Figure 8.17), the user can enter occupancy type
information by clicking on the lists available under the Hazus Occupancy Type column. Or
during the importing process, automatically import occupancy type's information from the
HAZUS database by selecting Use Occupancy Type Map (Figure 8.17). The Use Occupancy
Type Map option requires the active structure inventory have occupancy types that match the
list (forty standard HAZUS occupancy types) under the Occupancy Type column (Figure 8.17).
Click OK, the Generate Population from HAZUS dialog box closes (Figure 8.17) and
population information is added to the structure inventory.

8.3.7 Save

From the structure inventory shortcut menu (Figure 8.7), click Save, to save the structure
inventory.

8.3.8 Save As

To create a copy of the structure inventory, from the structure inventory shortcut menu (Figure
8.7), click Save As, the Save Structure Inventories As dialog box opens (Figure 8.18). In the
Name box enter the name of new structure inventory. A description of the structure inventory
can be entered in the Description box. From the Directory box specify the location of the new
structure inventory. Click OK, the Save Structure Inventories As dialog box closes, and the
new structure inventory is created.
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33'|

Save Structure Inventories As
Old Mame: BaseMsI
Name: BaseNSI

Descriplion: Copy of BaseNSI

()
Directory.  =|4_StPaul/StPaulForWatlinventory/structure inventories |:|

OK | | Cancel
Figure 8.18 Save Structure Inventories As Dialog Box

8.3.9 Rename

To rename the structure inventory, from the structure inventory shortcut menu (Figure 8.7), click
Rename, the Rename Structure Inventories dialog box opens (Figure 8.19). In the Name box
enter the name of new structure inventory. A description of the structure inventory can be
entered in the Description box. Click OK, the Rename Structure Inventories dialog box
closes, and the structure inventory has been renamed.

Renarne Structure Inventories £X

Name: StPaulsl

Description: |:|

File: auhStPaulForWatinventorfstructure inventories\StPaulS|.dbf
’ OK ] | Cancel |

Figure 8.19 Rename Structure Inventories Dialog Box

8.3.10 Delete from Study

To delete a structure inventory and its associate files from the HEC-FIA project, from the
structure inventory shortcut menu (Figure 8.7), click Delete from Study, a Confirm Manager
Delete window opens (Figure 8.20). By clicking Yes, the Confirm Manager Delete window
closes, and the structure inventory and its associated files are deleted from the HEC-FIA project.

¥

Confirm Manager Delete 3

'9' Are you sure you want to delete Structure Inventories BaseNSI?
Its file on disk will also be deleted

Yes l | Mo

Figure 8.20 Confirm Manager Delete Window
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8.3.11 Remove from Study

To remove the structure inventory from the HEC-FIA project (does not delete files), from the
structure inventory shortcut menu (Figure 8.7), click Remove from Study; a Confirm Removal
window opens (Figure 8.21). By clicking Yes, the Confirm Removal window closes, and the
structure inventory is removed from the HEC-FIA project.

-

Confirm Rermoval IEE |

'.0:' Are you sure you want to remove Structure Inventories BaseNSI from the Study?

=~

Figure 8.21 Confirm Removal Window

8.4 Structure Inventory - Map Window

The structure inventory can be manipulated from the active Map Window. Using the Structure
Tool @ a user can right-click on a structure. From the shortcut menu (Figure 8.22) the user can
edit, copy, delete, and view information about the structure.

Edit

Copy Structure
Delete Structure
Information Ik

View Darnages

View Monte Carlo Damages

B | E o
o ] -

Figure 8.22 Structure Shortcut Menu - Map

.'..

indow

Editing of structures has been covered in Section 8.3.1, the rest of the editing structure inventory
capabilities are covered in the following sections.

8.4.1 Copy/Paste/Delete Structure

To copy a structure, right-click on a structure in the Map Window, from the structure shortcut
menu (Figure 8.22), click Copy Structure. On the Map Window, find the location where the
new structure belongs, right-click, from the shortcut menu click Paste Structure. The structure
appears with a new name, but with all the same attributes as the original.
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To delete a structure, right-click on a structure, from the structure shortcut menu (Figure 8.22),
click Delete Structure. A warning window (Figure 8.23) opens. Click Yes, the structure no
longer appears on the Map Window.

B

Warning! £3

!  Are you sure you want to delete Structure 7387

(v [

Figure 8.23 Warning Window - Delete Structure

8.4.2 Information

To get general information about the selected structure inventory, from the structure shortcut
menu (Figure 8.22), click Information; the Individual Structure Information Report dialog
box opens (Figure 8.24). The Individual Structure Information Report dialog box provides
general information about the selected structure.

-
ﬁ Individual Structure Information Report [ EE
File

St Paul
INDE 27123 96280

Coordinates:

Morthing: 8014842006397
Easting: 754324913342

Elevation Damage Category: Industrial
Foundation Height: Occupancy Type: INDE
Structure Group:
Yearin Service: 1899

Values($) Description
Structure: $1117000.0
Content: $1117000.0

Other: §
Car: $123199.52

Close

Figure 8.24 Individual Structure Information

8.5 Damage Categories

Damage categories are the first aggregation level for flood damages. Damage categories
represent a high level grouping for structures, and contain information which is used in the
ECAM (Economic Consequence Assessment Model) process to determine loss ratio and capital
loss ratio. ECAM requires that the damage categories are "Residential”, "Commercial”,
"Industrial™ and "Public”. If structures are imported from HAZUS or from an NSI based
inventory, the default (which is consistent with the needs of ECAM) damage categories are
created during the structure import process.

8-17



Chapter 8 - Inventory Data HEC-FIA User's Manual

8.5.1 Entering or Editing Damage Categories
To enter or modify damage categories:
1. From the Study Pane, from the Inventory folder, from the Structure Inventories folder,

right-click on Damage Category. From the shortcut menu (Figure 8.25) click Edit, the
Edit Damage Categories dialog box (Figure 8.26) opens.

= L Inventory
=+ | Structure Inventories
=2 BD=mage Category
@ Structure Occ. Type Edit.
L4 BaseMSI —
. Critical Infrastructure
-l ImpactResponse | [g Save As..
J Agricultural Grids
----- . Warning Issuance Scena
= |, Alternatives 7 Delete from Study
- 4 ALT_Cross3Sections
- 4 ALT_Grids o
- 4 ALT_2DCrossSection Properties..,

i WA ol mnas |

Figure 8.25 Damage Category Shortcut Menu

Rename...

Rernove from Study

ﬁEdit Damage Categories [ 22|
Damage Category Reconstruction Period (days) Price Index
Residential 180 10| -
Industrial 120 1.0 X
Public 180 1.0~
Commercial 180 1.0
’ OK ] ’ Cancel

Figure 8.26 Edit Damage Categories Dialog Box

2. From the Edit Damage Categories dialog box (Figure 8.26) the user can enter or modify
damage category names, enter or modify the reconstruction period (in days), and enter or
modify the price index factor.

3. Once the user is finished, click OK and the Edit Damage Categories dialog box (Figure
8.26) closes.

8.5.2 SaveAs

To create a copy of the damage categories, from the damage category shortcut menu (Figure
8.25), click Save As, the Save Damage Categories As dialog box opens (similar to Figure 8.18).
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In the Name box enter the name of the new damage category. The user can enter a description of
the damage category in the Description box. From the Directory box, specify the location of the
new damage category. Click OK, the Save Structure Inventories As dialog box closes, and the
new damage category is created.

8.5.3 Rename

To rename the damage categories, from the damage category shortcut menu (Figure 8.25), click
Rename, the Rename Structure Inventories dialog box opens (similar to Figure 8.19). In the
Name box enter the name of new damage category. The user can enter a description of the
damage category in the Description box. Click OK, the Rename Damage Categories dialog
box closes, and the damage category has been renamed.

8.5.4 Delete from Study

To delete damage categories (deletes files) from the HEC-FIA project, from the damage category
shortcut menu (Figure 8.25), click Delete from Study, a Confirm Manager Delete window
opens (similar to Figure 8.20). By clicking Yes, the Confirm Manager Delete window closes,
and the damage category and its associated files are deleted from the HEC-FIA project.

8.5.5 Remove from Study

To remove the damage category from the HEC-FIA project (does not delete files), from the
damage category shortcut menu (Figure 8.25), click Remove from Study; a Confirm Removal
window opens (similar to Figure 8.21). By clicking Yes, the Confirm Removal window closes,
and the damage category is removed from the HEC-FIA project.

8.6 Structure Occupancy Types

Structure occupancy types are the next level of aggregation for structures in HEC-FIA, and are
imperative for any consequence calculation. The occupancy types describe depth-damage
relationships, life loss parameters, general information about the structures, and also contains the
information about uncertainty computations for a structure inventory. Each structure is required
to have an occupancy type. Structure occupancy types are created during either a HAZUS or
NSI based structure inventory import. When importing an inventory from point or parcel, default
functions are imported through a table name mapping process after a structure inventory has
been developed which pre-populates information with the standard default curves and general
information. Users can also input their own depth-damage functions by hand, or use the database
of occupancy types that can be accessed through the Structure Occupancy Type Editor (Figure
8.27).

8.6.1 Entering or Editing Structure Occupancy Types

1. From the Study Pane, from the Inventory folder, from the Structure Inventories folder,
right-click on Structure Occ. Types. From the shortcut menu (Figure 8.28) point to Edit,
click Form Editor. The Structure Occupancy Type Editor (Figure 8.27) opens.
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E Structure Occupancy Type Editor

OccType Edit Records Depth Damage Reports Tools
Mame: AGRA

Description: | average Agriculture

=]

~ | [W][a] 1or40 ][ | m]

Depth-Damage Functions | Safe Zones | General Info/Uncertainty Parameters
Structure Depth-Damage Function:
Error Distribution Type: | None = 100
Function Type: 80:
@ Percent (%) (") Damage (5} =y 1
5': B0
ey
e 0]
[
Depth | Percent (%) o 207
{ﬂ} O T T T T T
-4.00 0.00 - 0 10 20
-3.00 0.00
-2.00 0.00 Depth
-1.00 0.00
0.00 0.00 | Plat..
1.00 £.00 —
2.00 11.00 Tabulate.. |
3.00 15.00
1.00 19.00
5.00 25.00
.00 30.00
7.00 35.00
.00 41.00 E
3.00 46.00
10.00 51.00
11.00 57.00
12.00 63.00
13.00 70.00
14.00 75.00
15.00 79.00
16.00 £2.00
17.00 £4.00
18.00 £7.00
19.00 £9.00
20.00 90.00
21.00 92.00 o
N L] nn

Figure 8.27 Structure Occupancy Type Editor

- . Inventory
= | Structure Inventories
-# Damage Category

& M Structure Occ. Type

% BaseNSI Edit
=+ Critical Infrastructure :
H []
- ImpactRespaonse bl Save

J Agricultural Grids

Import from defaults
----- . Warning Issuance Scenar

Delete All Occupancy Types

=k~ | Alternatives
- # ALT CrossSections Properties...
Lo AT Grid I

Figure 8.28 Structure Occupancy Type Shortcut Menu

Cancel Appl

Form Editor
Table Editor

From the Structure Occupancy Type Editor (Figure 8.27) the user can enter or modify
the depth-damage functions for structure, content, other, or car. The depth-damage
function can either be in percent or damage (dollars). Also, the user can select the
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uncertainty distribution for the function. Click the Depth-Damage Functions Tab (should
be the default) from the Structure Occupancy Type Editor (Figure 8.27). Editing the
occupancy type information updates all structures of that occupancy type. If the user
wishes to update a single structure, the edits can happen at the structure form editor level.

When calcuating life loss, for each structure occupancy type the user can define life loss
thresholds. To define these thresholds, from the Structure Occupancy Type Editor
(Figure 8.27), click the Safe Zones tab (Figure 8.29). In the Number of Stories box
(Figure 8.29) the user provides the structure height information for that particular structure
occupancy type. From the Structure

ﬁ Structure Occupancy Type Editor <
OccType Edit Records Reports Tools
Name:  [comi « (@] 2010m]n]

Description: | Garage ]

Depth-Damage Functions | Safe Zones | General Infoluncertainty Parameters!

Structure Height Information:
Mumber of Stories: ¥

Structure Zone Height Information:

Under 65 Over 65
} Chance Zone

Chance Zone Start (ft): 15.0 6.0

Compromised Zone

Compromised Zone Start (ft): T9:.0 4.0

Safe Zone

Depth * Velocity Thresholds

N

Partial Damage Total Damage
Wood Frame - Anchored (ft2); 32.3 75.3
Wood Frame - Unanchored (ft2): 21.5 32.3
Masanry, Concrete, and Steel (ft2): 32.3 75.3

[ OK l | Cancel

Figure 8.29 Structure Occupancy Type Editor - Safe Zones Tab

Zone Height Information area (Figure 8.29) the user describes for each zone, occupants
that are under 65 or over 65. Finally, in the Depth * Velocity Thresholds area (Figure
8.29), the user describes for the three types of foundations the partial damage or total
damage that could occur.
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For certain parameters in HEC-FIA, the user can describe the uncertainty about those
parameters. From the Structure Occupancy Type Editor (Figure 8.27), click the
General Info/Uncertainty Parameters tab (Figure 8.30). From the available table the
user can describe the uncertainty. Additionally the foundation height is defined at the
structure occupancy type level. The foundation height is utilized in the life loss compute,
and if uncertainty about the foundation height is to be evaluated as a part of the overall
risk analysis process the user can edit that uncertainty at the occupancy type level. Also,
from this tab, the user can describe information about cars from the Automobile Data
area (Figure 8.30).

ﬁ Structure Occupancy Type Editor 22
OccType Edit Records Reports Tools

MName: COM10

Description: Garage =
Depth-Damage Functions | Safe Zones | General Info/Uncertainty Parameters

Misc: Automobile Data:

Parameter Error Most Log 10 Car Height Difference (it 0.0
Distribution Likely Standard Standard Mininum Maximum
Type Value | Deviaion | Deviaion |  Value Value CarValue ($1000)

Foundation Height (ft) None - 3.0 Number of Cars:

Structure Value As % of Mean None -

Content To Structure Value Ratio (%) |Mone - 50.0 CanCanyapaaly: 3

Other To Structure Value Ratio (%) Mone -

Car To Structure Value Ratio (%) Mone -

[ OK H Cancel | Apply

Figure 8.30 Structure Occupancy Type Editor - General Info/Uncertainty Parameters Tab

Once the user is finished, click OK. A warning message box opens (Figure 8.31). This
warning is making the user aware of what making changes to a structure occupancy type
entails. Click Yes, the warning message box closes, and the Structure Occupancy Type
Editor (Figure 8.27) closes.

Warning! 3
[ ] Applying changes to an occupancy type will modify all structures in
St the existing inventory with that occupancy type.
Do you want to propagate the changes?

Lve J[ N |

Figure 8.31 Warning Box - Structure Occupancy Type

8.6.2

Incorporating Uncertainty

The majority of the uncertainties pertaining to the economic computations in HEC-FIA are
defined at the level of the occupancy type. In other words, uncertainty parameters are typically
constant across all structures within a particular occupancy type classification. Thus economic
uncertainty is typically entered through the Structure Occupancy Type Editor - General
Info/Uncertainty Parameters tab (Figure 8.30). There are five major uncertainty parameters,
and four major tabular relationships with uncertainty. The five parameters with uncertainty are:
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Foundation Height

Structure Value (expressed as a percentage of the mean)
Content to Structure Value Ratio

Other to Structure Value Ratio

Car to Structure Value Ratio

When defining these parameters there are two ways the information is input. Either uncertainty is
defined as a percentage of the mean, or as a fully specified distribution. In the case of the
percentage of the mean, the value of the parameter at an individual structure is used as the mean
value for the structure and the standard deviation is defined as a percentage of the mean. This
coefficient of variation is multiplied by the value of the parameter at the structure, and then
sampled using the chosen distribution; the resulting value is used for the structure. In this case,
all structures have different results, but the distance from the mean is the same relative distance.
In the case where parameters are defined as distributions, there is one sampled value for all
structures of that occupancy type, the sampled value is enforced at the structure level.

The four major tabular relationships are:

Structure Depth-Damage Relationship
Content Depth-Damage Relationship
Car Depth-Damage Relationship
Other Depth-Damage Relationship

The depth-damage relationships are all computed using curve sampling, for more detail on how
this works please review the Chapter 9 in the HEC-FIA Technical guide.

8.6.3 Import from Defaults

In order to make it easier to populate the depth-damage curve information for each occupancy
type, an ability to import from defaults has been added to the program. This is usually an issue if
the structure inventory was not imported from HAZUS or the National strucutre inventory. If the
structure inventory occupancy types are not given the same name as the forty default HAZUS
based occupancy types, the program has the ability to perform name mapping whereby the
occupancy names in the structure inventory are mapped to the equivalent HAZUS occupancy
types. This allows depth-damage relationships and other occupancy type parameters to be
quickly imported. The imported information can then be reviewed and modified to meet user
needs.

8.6.4 Delete All Occupancy Types

To delete all occupancy types, from the occupancy type shortcut menu (Figure 8.28), click
Delete All Occupancy Types, a Warning window opens (Figure 8.32). By clicking Yes
occupancy types are deleted from the structure inventory.
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-

Warning! @

! Are you sure you want to delete all Occupancy Types?

Yes | Mo |

Figure 8.32 Warning Window - Delete All Occupancy Types

8.7 Critical Infrastructure

Critical infrastructure includes structures in the floodplain that are critical to the Nation or that
region, but not part of a traditional structure inventory. These critical infrastructure elements may
be elements that have tremendous service value such as utilities or bridges; or they may also pose
risks to the population due to the presence of hazardous materials such as chemical facilities. It
can be difficult to assign a dollar value to these structures or describe the impacts to the economy
based on inundation. However, it is critical to describe when these locations are inundation and
duration of flooding. HEC-FIA does not evaluate economic losses at critical infrastructure
elements. Instead it tracks and reports hydraulic event parameters using a shapefile format. This
allows the user to identify timing, depth and durations of flooding at the critical infrastructure.
The import process via point shapefile is similar to the structure inventory import process.

To create a critical infrastructre:

1. From the Study Pane, from the Inventory folder, right-click on the Critical
Infrastructure folder. From the shortcut menu, click Import; the Import Critical
Infrastructure dialog box opens (Figure 8.33).

2. Provide a name for the critical infrastructre in the Name box on the Import Critical
Infrastructure dialog box (Figure 8.33).

3. Select the shapefile from the Shape list.

4. Inthe Required Fields box, the user needs to provide information from the shapefile
fields for Name, Sector (damage category), and Sub Sector (structure occupancy type).

5. For ground elevation HEC-FIA can calculate the ground elevation from the terrain grid
(Let FIA add ground elevation column) or the user can select the attribute (Select
Attribute) that best describes the ground elevation. Some elements (like bridges) do not
provide good values from the terrain grid if the terrain represents the river surface rather
than the bridge surface, so if HEC-FIA adds the ground elevation, make sure to enter an
override elevation for elevations that describe when damages would begin to occur.

6. Optional information can be provided from the Optional Fields box. Suggested optional
fields are Description, Street Address, City, State, Zip Code, and Telephone Number.
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ﬁ Imnport Critical Infrastructure @

Mame: |StPaul_Cl
Shape: :Cl.shp v:

Required Fields

Name: NAME_F -
Sector: | DAMCAT -
Sub Sector: | OCCTYPE -

Ground Elevation

@ Let FlA add ground elevation column

7)1 Select Altibute: Ground Elevation:

Optional Fields

Fields in HEC-FIA Fields in the Shape

Description DESC1_F -
City CITY_F

State STATE_F

Street Address ADDRESS_F

Telephone Mumber PHOME_F il
.. _._._ s

’ OK ” Cancel

Figure 8.33 Import Critical Infrastructure Dialog Box

7. Now that everything is defined, click OK. The Import Critical Infrastructure dialog
box (Figure 8.33) closed. Under the Critical Infrastructure folder in the Study Pane, the
name of the critical infrastructure (StPaul_CI) appears.

8.7.1 Critical Infrastructure Shortcut Menu

Once a critical infrastructure inventory has been created there are several ways a user can
manipulate the critical infrastructure from a shortcut menu. From the Study Tree, under the
Critical Infrastructure folder, right click on the created critical infrastructure (e.g., StPaul_ClI).
From the shortcut menu (Figure 8.34) the user can display/remove the critical infrastructure from
the active Map Window, edit the critical infrastructure, save as, rename, delete/remove the
critical infrastructure from the HEC-FIA project, and review properties of the critical
infrastructure file.
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El . Critical Infrastructure

E} . Impact Respa Display in Map Window

. - ® ImpaciRe; :

[l Agricultural & Remove from Map Window
----- , Warning Issuanc Edit... I},
- | Alternatives Tez

- # ALT_CrossSe

‘@ ALT Grids Save As...
=11y Time Window Rename...

o KS_TimeWine

‘@ Crids TimeWw /< Delete from Study
=1 1) Simulation Remove from Study

= 4 WithoutProjeq .

! Properties...

Figure 8.34 Critical Infrastructure Shortcut Menu
Display in Map Window

To display the critical infrastructure locations in the HEC-FIA project, from the critical
infrastructure shortcut menu (Figure 8.34), click Display in Map Window. The Map Window
now includes the critical infrastructure locations (Figure 8.35). To turn off the critical
infrastructure locations in the HEC-FIA project, from the critical infrastructure shortcut menu
(Figure 8.34) click Remove from Map Window.

e

Figue 8.35 Critical Infrastructure Locations

Edit

To edit a defined critical infrastructure, from the critical infrastructure shortcut menu (Figure
8.34), click Edit, the Edit Critical Infrastructure dialog box opens (Figure 8.36). If user wants

to override the terrain model elevation for the critical infrastructure element, uncheck the Use
Terrain Model check box and define the ground elevation in the appropriate text box.

Save As

To create a copy of a critical infrastructure, from the critical infrastructure shortcut menu (Figure
8.34), click Save As, the Save Critical Infrastructure As dialog box opens (similar to

8-26



HEC-FIA User's Manual Chapter 8 - Inventory Data

ﬁ Edit Critical Infrastructure &3

Mame:  CHEM_CHEM_INDUSTR_0000D * (W[4 1of31)| M

General Info | Classification

Unigue Name: CHEM_CHEM_INDUSTR_0000
Street Adress

City: Saint Paul

State: MM

Zip Code: RB107

Telephone Mumber. 6512222657
Emergency Contact:
Elevation Information
¥| Use Terrain Model
Ground Elevation:
Beginning Consequence Elevation:

Total Loss of Service Elevation:

| ok || Apply || cancel |

Figure 8.36 Edit Critical Infrastructure Dialog Box

Figure 8.18). In the Name box enter the name of new critical infrastructure. The user can enter a
description of the critical infrastructure in the Description box. From the Directory box specify
the location of the new critical infrastructure. Click OK, the Save Critical Infrastructure As
dialog box closes, and the new critical infrastructure is created.

Rename

To rename the critical infrastructure, from the critical infrastructure shortcut menu (Figure 8.34),
click Rename, the Rename Critical Infrastructure dialog box opens (similar to Figure 8.19).
In the Name box enter the new name of critical infrastructure. The user can enter a description of
the critical infrastructure in the Description box. Click OK, the Rename Critical
Infrastructure dialog box closes, and the critical infrastructure has been renamed.

Delete from Study

To delete the critical infrastructure and its associated files from the HEC-FIA project, from the
critical infrastructure shortcut menu (Figure 8.34), click Delete from Study, a Confirm
Manager Delete window opens (similar to Figure 8.20). By clicking Yes, the Confirm
Manager Delete window closes, and the critical infrastructure and its associated files are deleted
from the HEC-FIA project.
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Remove from Study

To remove the critical infrastructure from the HEC-FIA project (does not delete files), from the
critical infrastructure shortcut menu (Figure 8.34), click Remove from Study; a Confirm
Removal window opens (similar to Figure 8.21). By clicking Yes, the Confirm Removal
window closes, and the critical infrastructure is from the HEC-FIA project.

8.8 Impact Response

Impact response tables allow the user to define an impact and associate it with a stage or flow
threshold at a specific hydrograph location. The user can define a threshold to be either a ">"
sign or a <" sign. The greater than sign evaluates when the DSS hydrograph becomes greater
than the threshold, thus it is a flood stage threshold. The less than sign evaluates when the DSS
hydrograph is less than the threshold, thus it is a low stage threshold (i.e., navigation can no
longer occur). In HEC-FIA each time the threshold is crossed, the threshold is tracked when the
opposite condition becomes true again within the same event, and if the threshold is then crossed
again, that time and date is recorded.

To create an impact response:
1. From the Study Pane, from the Inventory folder, right-click on the Impact Response

folder. From the shortcut menu, click New; the New Impact Response dialog box opens
(Figure 8.37).

ﬁ New Impact Response =]
Mame: StPaul_ImpactResponse
Description: I:||

Inundation Configuration: CrossSectionsOnly -

Action Required

Mame Cross Seclions Operator Threshold Flood
fwats 5 Alert the Authorities

Flood Stage at Bridge | MissRiver thru_sSt_Paul:149219.7.53T... - |= - !954.?2 Kwa!ar

AddRow || Delete Row Validate Inputs |

| Cancel |
Figure 8.37 New Impact Response Dialog Box

2. Provide a name for the impact response rule set in the Name box on the New Impact
Response dialog box (Figure 8.37).

3. Select a defined inundation configuration from the Inundation Configuration list.
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4. To generate the rules that define the impact response, click Add Row. A blank row
appears in the table on the New Impact Response dialog box (Figure 8.37). Enter a name
for the rule (Flood Stage at Bridge) in the Name column. From the Cross Sections
column, select the cross section where the impact is measured. From the Operator
column, select the operator for the rule. Enter the threshold in the Threshold column.
Enter the impacts and actions in the Flood Impact and Action Required columns.

7. Once everything is defined, click OK. New Impact Response dialog box (Figure 8.36)
closes. Under the Impact Response folder in the Study Pane, the name of the impact
response (StPaul_Impact Response) appears.

8.8.1 Impact Response Shortcut Menu

Once an impact response has been created there are several ways to manipulate the impact
response from a shortcut menu. From the Study Tree, under the Impact Response folder, right
click on the created impact response (e.g., StPaul_ImpactResponse). From the shortcut menu
(Figure 8.38) the user can edit the impact response; save as, rename, delete/remove the impact
response from the study; or review the properties of the impact response file.

- . Impact Response |
= WSitPaul_ImpactResponse
Agricultural Grids Edit...
Warning Issuance Scenario ~ %
- .. Alternatives | aave
- % ALT_CrossSections & saveas..
- # ALT_Grids
S 1 Time Window
- XS_TimeWindow 2 Delete from Study
- 4 Grids_TimeWindow Remove from Study

=l Simulation _
- # WithoutProjectConditions Properties...

Figure 8.38 Impact Response Shortcut Menu
Edit

To edit a defined impact response, from the impact response shortcut menu (Figure 8.38), click
Edit, the Edit Impact Response dialog box opens (Figure 8.39).

Save As

To create a copy of a defined impact response, from the impact response shortcut menu (Figure
8.38), click Save As, the Save Impact Response As dialog box opens (similar to Figure 8.18).
In the Name box enter the name of new impact response. The user can enter a description of the
impact response in the Description box. From the Directory box the user can specify the
location of the new impact response. Click OK, the Save Impact Response As dialog box
closed, and the new impact response is created.
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Bl Edit Impact Response (=]
Name: StPaul_ImpaciResponse
Description: |:J|
Inundation Configuration: | CrossSectionsOnly hd
MName Cross Sections Operator Threshold Flood Impact Action Required
Flood Stage at Bridge | MissRiver thru_St Paul:149219.7... « |= - 95472 Ifwater levels are a...|Alert the Authorities
AddRow || Delete Row validate Inputs |
OK Cancel |

Figure 8.39 Edit Impact Response Dialog Box

Rename

To rename the impact response, from the impact response shortcut menu (Figure 8.38), click
Rename, the Rename Impact Response dialog box opens (similar to Figure 8.19). In the Name
box enter the new name of the impact response. The user can enter a description of the impact
response in the Description box. Click OK, the Rename Impact Rsponse dialog box closes,
and the impact response is renamed.

Delete from Study

To delete a defined impact response and its associated files from the HEC-FIA project, from the
impact response shortcut menu (Figure 8.38), click Delete from Study. A Confirm Manager
Delete window opens (similar to Figure 8.20). By clicking Yes, the Confirm Manager Delete
window closed, and the impact response and its associated files are deleted from the HEC-FIA
project.

Remove from Study

To remove the impact response from the HEC-FIA project (does not delete files), from the
impact response shortcut menu (Figure 8.38), click Remove from Study. A Confirm Removal
window opens (similar to Figure 8.21). By clicking Yes, the Confirm Removal window closed,
and the impact response is removed from the HEC-FIA project.
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8.9 Agricultural Grids

Agriculture data can be downloaded through a link to the NASS data based on the study area
shapefile, or the data can be downloaded externally and added through a GeoTif shapefile.
Agricultural data is not typically used in a consequence assessment; however it may assist the
user in understanding the amount and type of agriculture in the floodplain and potential flood
impacts to it. Additionally, users may find it beneficial to download the urban areas and open
water to utilize them to verify structure locations.

8.9.1 Create an Agricultural Grid

Agricultural girds are generated from NASS CDL grids. To create an agricultural grid, from the
Study Pane from the Inventory folder, right click on Agricultural Grids. Point to Generate
From NASS, click Load NASS CDL Grid, the Import Crop Data From NASS dialog box
opens (Figure 8.40).

E Import Crop Data From MNASS \E\

Agriculture Data Name: NASS_AG

Input Method:
@ Study Area Polygon: .Counties.shp = C]

MASS CDL Tif:

Get NASS Agriculture Data

Category Acreage 1 Co.rn
Com 12,8162 « 24 Winter Wheat
Sorghum 236

Soybeans 2,395.9|

Sweet Corn 54(=

Barley 1392

Winter Wheat 252

Dbl Crop WinWhti_.. 24

Rye 316

Oats 389

Millet 13

Speliz 213

Alfalfa 24185

Other Hay/Mon Alf... 86,297 797

Potatoes 13| =

I Import H Cancel

Figure 8.40 Import Crop Data from NASS Dialog Box

1. Provide a name for the agricultural gird in the Agriculture Data Name box on the
Import Crop Data from NASS dialog box (Figure 8.40).

2. Determine the input method to use. For the example in Figure 8.40, the user has selected a
shapefile from the Study Area Polygon list; this downloads the data from the NASS
website for the Year 2006. The user can use a defined NASSCDL tif. The benefit of
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downloading data from the NASS website is that the user can choose what year to
download.

Click Get NASS Agriculture Data (only available on the study area polygon: method),
this accesses the NASS website and retrieves information based on the selected shapefile.
Otherwise, the category and acreage list comes from the user supplied NASS CDL tif.

Once the data has been retrieved, the table populates the crop information (name, acreage).
From that list, the user selects which crops are reported for the HEC-FIA project.

Now that everything is defined, click OK. The Import Crop Data from NASS dialog
box (Figure 8.40) closes. HEC-FIA then filters the tif to only include cells with the crop
types that were selected for import, and then the tif os clipped to represent the study area.
Under the Agricultural Grids folder in the Study Pane, the name of the agricultural grid
(NASS_AG) appears.

8.9.2 Agricultural Grid Shortcut Menu

Once an agricultural grid has been created there are several ways the grid can be manipulated
from a shortcut menu. From the Study Tree, under the Agricultural Grids folder, right-click on
the created agricultural grid (e.g., NASS_AG). From the shortcut menu (Figure 8.41) the user can
display/remove the agricultural grid from the active Map Window, edit the agricultural grid,
save as, rename, delete/remove the agricultural grid from the study, and review properties of the
agricultural grid file.

-
- 1. Warning lssuanc Display in Map Window
- # Sample Warn

. Alternatives _ = [A\5
o Wy bl Save
Time Window
Simulation I savess.
Rename...

Agricultural Grids

@EI X Properties...

75 Delete from Study —

NASS_AG Move To Top
# Mo Additional Conte Move Up
Mowve Down

Mowve To Bottom

Figure 8.41 Agricultural Gird Shortcut Menu
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Edit

To edit a defined agricultural grid, from the agricultural grid shortcut menu (Figure 8.41), click
Edit, the Crop Loss Editor opens (Figure 8.42).

E Crop Loss Editor

Crop: | comn

- | [W][w] 102 [0 ](m]

Fixed Cost

Date (DDMMM)

Jan
£20.00

Feb
£20.00

Mar
£20.00

Apr
£20.00

May
520.00

Jun
£20.00

Jul
£20.00

Aug Sep

£20.00

£20.00

Oct
£20.00

MNov
£20.00

Dec
£20.00

‘ariable Cost First Planting

25Mar

£1.00

£22.00

£143.00

§106.00

§136.00

£62.00

£60.00

§4.00

£44.00

§42.00

£1.00

£1.00

‘ariable Cosi Last Planting

30Apr

£1.00

£1.00

§22.00

$173.00

$213.00

£60.00

£60.00

$4.00

£44.00

§42.00

£1.00

£1.00

Substitute Crop: | Soybeans ~

% Loss from
Late Plant

Harvest Date Harmvest Cost Yield Unit Unit Price

£169.50 20

30Sep %35.00(6.

Sep Oct MNov
100.0] 100.0 100.0]

Dec
100.0

Jun Jul Aug
100.0| 100.0/ 100.0|

Jan Feb
100.0|

Mar Apr May
100.0| 100.0| 100.0/

Number of Days

1.0 | 0.0

Add Duration |

Cancel

[ Pot | [ Tabuate

Figure 8.42 Crop Loss Editor

Each crop needs the planting date information filled out; in addition to how much production
costs are spent on the crop on a monthly basis. This information typically comes from a local
land grant university through an agricultural extension agency. Additionally, price, yield, and
harvest cost/date information needs to be populated. This information typically comes from the
agriculture extension service or from the NASS website.

Save As

To create a copy of the agricultural grid, from the agricultural grid shortcut menu (Figure 8.41),
click Save As, the Save Agricultural Grids As dialog box opens (similar to Figure 8.18). In the
Name box enter the name of new agricultural grid. The user can enter a description of the
agricultural grid in the Description box. From the Directory box specify the location of the new
agricultural grid. Click OK, the Save Agricultural Grids As dialog box closes, and the new
agricultural grid is created.

Rename

To rename the agricultural grid, from the agricultural grid shortcut menu (Figure 8.41), click
Rename, the Rename Agricultural Grids dialog box opens (similar to Figure 8.19). In the
Name box enter the new name of the agricultural grid. The user can enter a description of the
agricultural grid in the Description box. Click OK, the Rename Agricultural Grids dialog box
closed, and the agricultural grid has been renamed.
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Delete from Study

To delete the agricultural grid and its associated files from the HEC-FIA project, from the
agricultural grid shortcut menu (Figure 8.41), click Delete from Study, a Confirm Manager
Delete window opens (similar to Figure 8.20). By clicking Yes, the Confirm Manager Delete
window closes, and the agricultural grid and its associated files are deleted from the HEC-FIA
project.

Remove from Study

To remove the agricultural grid from the HEC-FIA project (does not delete files), from the
agricultural grid shortcut menu (Figure 8.41), click Remove from Study; a Confirm Removal
window opens (similar to Figure 8.21). By clicking Yes, the Confirm Removal window closes,
and the agricultural grid is removed from the HEC-FIA project.

8-34



HEC-FIA User's Manual Chapter 9 - Warning Issuance Scenario

CHAPTER 9

Warning Issuance Scenario

In HEC-FIA the warning issuance defines the moment a warning is issued to the population at
risk. The issuance of warning can be generated as the result of hydraulic event (e.g. the
exceedance of a specified stage at a particular location or appearance of water on the interior side
of a levee) or the passage of an amount of time in the simulation (e.g. thirty minutes after the
start of the simulation). A lag can be specified to simulate the time between the physical
occurrence of the event and the human response of issuing a warning in response to that event. If
the user defines a warning issuance relative to a rule that uses a specific location and threshold,
the warning issuance is dependent upon a particular inundation configuration and hydraulic
event. If the user defines a warning issuance relative to start time, the warning issuance works
with any alternative, and is dependent upon the start time of the time window used in the
simulation.

Warning issuance times are a critical component of the life loss computation, and can be a major
source of uncertainty in the life loss results. For instance, if a house is located close to the river
near a dam, inundation can occur quickly and the warning issuance may drive loss of life
estimations. On the other hand, when inundation occurs hours after the occurrence of particular
event, warning issuance may not be the most important factor in the computation of loss of life
risks.

Warning issuance times also impact economic losses through the evacuation of cars during loss
of life computation. Each occupancy type has a car carrying capacity, and each structure has a
number of cars and people associated with it. The number of people that evacuate safely
determines how many cars are left in the floodplain to be damaged.

9.1 Create a Warning Issuance Scenario
To create a warning issuance scenario:

1. From the Study Pane, right-click Warning Issuance Scenario, from the shortcut menu
click New. The New Warning Issuance Scenario dialog box opens (Figure 9.1).

2. Enter a name in the Name box (Figure 9.1), an optional description can be provided in the
Description box.

3. Warnings can be issued either by Warn Relative to Start Time (default) or Warn By
Rule. The New Warning Issuance Scenario dialog box changed dependent upon which
warning type is selected.

4. Once a selection is made for how the warning is triggered, a selection has to be made for
where the warning is broadcast. In the Define Time By dropdown menu one of two
options can be selected All Structures (default), or by Warning Region.
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-

ﬁ New Warning Issuance Scenario =
MName: StPaul_Wis
| —
Description: ! ()|
@ Warn Relative to Start Time () Warn By Rule
Define Time By. | All Structures -
All Hours Error Maost Log 10
Structures Relative to | Distribution Likely Standard Standard Mininum | Maximum
Start Time Type Offset Deviation Deviation Value Value
| (Minutes)
All Structures Mone - 0.0
| Cancel

Figure 9.1 New Warning Issuance Scenario Dialog Box

5. Once the warning issuance scenario has been defined, click OK. The New Warning
Issuance Scenario dialog box (Figure 9.1) closes, and the newly defined warning
issuance scenario appears in the Study Tree, under the Warning Issuance Scenario
folder.

9.1.1 Warn Relative to Start Time

Warning relative to start time issues a warning that is a fixed number of hours relative to the start
time of the simulation regardless of the event being modeled, or the type of inundation
configuration. This option is designed to support Grids Only inundation configurations, where
no logical physical trigger exists in the data. Typically, warning occurs relative to the initiation
of a breach condition in the hydraulic model. Through coordination between HEC-FIA and a
hydraulic modeler, a breach condition can be defined relative to the start of the simulation.
Arrival time grids are defined relative to the start time. Thus an arrival time of zero signifies
arrival of water at the beginning of the specified time window. If the hydraulic modeler generates
an arrival grid such that the first time in the grid is the breach time, every cell that was wet
before the breach maps to zero. Warning time can cause issues if there are a significant amount
of structures in the floodplain that are in the cells that were wet before breach. It is very
important that the hydraulic modeler and the HEC-FIA user coordinate. However, if the warning
issuance relative to start time is also set at zero, the warning goes out on the first time step of the
HEC-FIA simulation. If the user sets the warning issuance to be -30, the warning goes out 30
minutes before the simulation start, which would be equivalent to 30 minutes before breach.

When using gridded data, the time in the HEC-FIA time window does not have to be the same as
the simulation time in HEC-RAS, but the relative timing must be preserved. When using HEC-
DSS time series data, the times in the time window must be within the times in the HEC-DSS
time series.
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All Structures

When the warning issuance time is defined by All Structures (Figure 9.1) the same warning
time is applied to all structures. Applying the same warning time to all structures is useful when
a rough estimate is desired but this scenario is also generally a poor representation of reality.

In the Hours Relative to Start Time (Figure 9.1) column the user defines the hours between the
Start Time identified in the Time Window (Chapter 11) and the issuance of the warning.
Numbers for hours relative to start time can be entered in decimals such that 1.5 is equivalent to
1 hour and 30 minutes after the start time and -.25 would be 15 minutes before the start of the
simulation.

From the Error Distribution Type list there are five choices - None, Normal, Log Normal,
Triangular, and Uniform. The choice of the error distribution makes the last four columns in
the table editable or non-editable (Standard Deviation, Log10 Stand Deviation, Minimum
Value, and Maximum Value). An offset (in minutes) is entered in the Most Likely Offset
column.

Warning Region

Defining the warning issuance time by Warning Region (Figure 9.2) allows the user to use a
polygon shapefile to define which rule or what time the warning issuance occurs within each
polygon in the polygon shapefile.

[ ™y
| New Warning Issuance Scenario lﬁj
MName: warn Relative to Start Time
Descripticn: | This optionis typicaly used when the inundalion configuration does not use hydrographs EJ|

@ Warn Relative to Stari Time ) Warn By Rule
Define Time By: | Warning Region -
Warning Regior: | storageareas.shp A
Altribute: Name hd

Warning Hours Error Most Log -0

Region Relative to | Distribution Likely Stendard Standard Mininum Maximum

Start Time Type Offset Deviation Deviation Value Value
(Minutes)
10 10 Mung - 2.0
11 20|MNone - 2.0
12 30|Mone - 2.0
13 40|Mone = 2.0
14 50|Mone s 2.0
2 G0|MNone s 2.0
3 70|Nong - 2.0 |
4 3 0|Nonge - 10 |
T 90| MNone - an
6 100|Mone - 2.0
7 110|Mone - 2.0
g 12 0|Mong - 2.0
9 13 0} Mone - 2.0
OK Cancel |

IEigure 9.2 New Warning Issuance Scenario Dialog Box - Define Time by Warning Region
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1. From the New Warning Issuance Scenario dialog box (Figure 9.1), from the Define

Time By list, select Warning Region.

2. From the Warning Region list (Figure 9.2) select the appropriate shapefile.

3. The selected shapefile contains a unique name field that contains the warning regions.
From the Attribute list (Figure 9.1), select the appropriate field name. The table on the
New Warning Issuance Scenario dialog box (Figure 9.2) now has a row for each
polygon contained in the shapefile (a multi-part polygon should only have one record in
the table). As described in the All Structures section, the user provides information for

the remainder of the table.

9.1.2 Warn By Rule

Warning by rule is an option that allows users to input stage based warning issuance rules. For
instance the user may specify that a warning is issued whenever the river stage exceeds a flood
stage at a gage of interest in the study area. The specified rules depend upon the dynamics of the
study area and its hydraulic characteristics. This option should not be utilized when using a Grids

Only inundation configuration.

From the New Warning Issuance Scenario dialog box (Figure 9.1) select Warn by Rule, the
New Warning Issuance Scenario dialog box changes (Figure 9.3). To define rules proceed

with the following steps:

-
EH Mew Waring Issuance Scenario

DownStreamControlPo| Mame: DownStreamConirolPoint

@ paich any of the foliowing

iMatch aii of the foliowing

Location

Operator

Threshoid

MissRiverthru_St_Paul:144740.3

e

~|

124' -

] 1 3

| Mew || Remaove | | IMore || Fewer

Define Tme By Al Structures

falll Ruis Ermor oSt
res Distribution Likaly Standard

Type Offset Deviation
(Minutes)

Log 10
Standard

Deviation

Mininum Maximum

Value

Value

All Structur... - | Mone - 0.0

Ifigure 9.3 New Warning Issuance Scenario Dialog Box - Warn By Rule
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1. From the Inundation Configuration list (Figure 9.3), select the inundation configuration
that is intended to be used for this warning issuance scenario. Rules can only be defined
at locations where a hydrograph is present, so only inundation configurations that contain
cross sections or CCPs can be used for rule based warnings.

2. Click New, this creates a new rule and provides a default name in the Name box (Figure
9.3). The Name box is editable so the user can change the name to a more meaningful
name.

3. There are two options for how the rule is executed:
e Match any of the following is an OR logical statement. An example would be: "if
condition one is met OR condition two is met, then the warning has been triggered".

e Match all of the following is an AND logical statement. An example would be: "if
condition one is met AND condition two is met, then the warning has been
triggered".

4. Once the user has made a selection on how the rule is executed, click More to add a
location, operator and threshold to the table (Figure 9.3). A location is a specific cross
section or common computation point. This provides HEC-FIA with information to know
which hydrograph to use (a record in a HEC-DSS file), so that the condition can be
tracked.

An operator is an expression symbol which defines how to evaluate the condition. For
instance if the user chooses the "=" operator, the warning is only initiated when stage is
exactly equal to the threshold. If the user uses the operator ">", the warning is issued as
soon as the hydrograph exceeds the threshold value, if the first time step of the hydrograph
is greater than the threshold, the warning goes out on the first time step.

A threshold is a value that is used to compare to the hydrograph based on the operator
symbol. Be sure to define the threshold in the same units and type as the hydrograph data
supplied at the location.

5. Once the rules are defined, specify the geographic extent and the offset time using the
options outlined in Section 9.1.1.

9.1.3 Incorporating Uncertainty

Many factors may influence when a warning is actually issued. In HEC-FIA, the user is able to
define uncertainty about the warning issuance. However, the components of this uncertainty are
lumped into a single distribution. Examples scenarios contributing to this lumped sum
uncertainty distribution include the chance that a warning is issued in anticipation of a particular
condition being met; the chance that a warning is not issued because it occurs without anyone
being aware; or the chance that the warning is delayed due to decision making processes at the
Emergency Management Agency, or delays due to the time between identification of the natural
event, and notifying the Emergency Management Agency of disaster potential.
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To define uncertainty on a warning issuance:

1. The first step is to select a distribution type, from the New Warning Issuance Scenario
dialog box (Figure 9.2), from the Error Distribution Type column in the table (Figure
9.4), select the error distribution type from the available list. The available types are
Normal, LogNormal, Triangular, and Uniform.

Warning Hours Error Most Log 10
Region Relative to | Distribution Likely Standard Standard Mininum Maximum
Start Time Type Offset Deviation Deviation Value Value
(Minutes)
10 1.0|Mone = 0.0
11 2.0|None - 0.0
12 2.0|MNone = 0.0
13 4.0|None - 0.0
14 50|Mone = 0.0
2 G.0|Mone - 0.0

Figure 9.4 New Warning Issuance Scenario Dialog Box - Uncertainty

2. Each distribution type has different values which are required to define the entire
distribution, but there are a few things to note when filling out the parameters:
e The values of the uncertainty distribution parameters are in minutes not hours.

e The values of the uncertainty distribution parameters are relative to the time defined
in the second column of the table. (Hours relative to start or when the rule is
executed for the specific event.)

e The values of the uncertainty are added to the value in the second column of the
table, thus negative values make the warning go out earlier, and positive values
make the warning issuance happen later.

During a Monte Carlo compute (if this option is selected for an HEC-FIA alternative), a random
number is selected for each row in the table (Figure 9.4), and a warning issuance time is
calculated for each structure depending on the geo-location of the structure for Warning Region
or All Structures.

9.2 Warning Issuance Scenario Shortcut Menu

Once a warning issuance scenario has been created the user can perform various functions on the
created warning issuance scenario using the shortcut menu. From the Study Tree, under the
Warning Issuance Scenario folder, right click on the created warning issuance scenario (e.g.,
StPaul_WIS). From the shortcut menu (Figure 9.5) the user can edit the warning issuance
scenario, save as, rename, delete from the FIA project, remove from the FIA project, and review
properties of the warning issuance scenario file.

9.2.1 Edit

To edit a warning issuance scenario, from the warning issuance scenario shortcut menu (Figure
9.5), click Edit, the Edit Warning Issuance Scenario dialog box opens (Figure 9.2).
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=k . Warning Issuance Scenario |
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Figure 9.5 Warning Issuance Scenario Shortcut Menu

Remove from Study

9.2.2 SaveAs

To create a copy of the warning issuance scenario, from the warning issuance scenario shortcut
menu (Figure 9.5), click Save As, the Save Warning Issuance Scenario As dialog box opens
(Figure 9.6). In the Name box enter the name of new warning issuance scenario. The user can
enter a description of the warning issuance scenario in the Description box. From the Directory
box the user specifies the location of the new warning issuance scenario. Click OK, the Save
Warning Issuance Scenario As dialog box closes, and the new warning issuance scenario is

created.

Save Warning Issuance Scenario As (=]
OldName:  stPaul WIS

Mame: StPaul_WI13

Description] Copy of StPaul_WIS [

Directory.  wiIA_StPaul/StPaulForWatiwarning issuance scenario E

DK || Cancel |

Figure 9.6 Save Warning Issuance Scenario As Dialog Box

9.2.3 Rename

To rename the warning issuance scenario, from the warning issuance scenario menu (Figure 9.5),
click Rename, the Rename Warning Issuance Scenario dialog box opens (Figure 9.7). In the
Name box enter the new name of the warning issuance scenario. The user can enter a description
of the warning issuance scenario in the Description box. Click OK, the Rename Warning
Issuance Scenario dialog box closes, and the warning issuance scenario has been renamed.
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i-Flf:nan"lva"nl"n’arnir'lg Issuance Scenario @
Name: StPaul_WIs
Description: |:|
File: ‘atwarning issuance scenario\StPaul_WIS.warninglssuance
’ OK ] | Cancel |

Figure 9.7 Rename Warning Issuance Scenario Dialog Box

9.2.4 Delete from Study

To delete the warning issuance scenario and its associated files from the HEC-FIA project, from
the warning issuance scenario shortcut menu (Figure 9.5), click Delete from Study, a Confirm
Manager Delete window opens (Figure 9.8). By clicking Yes, the Confirm Manager Delete
window closes, and the warning issuance scenario and its associated files are deleted from the
HEC-FIA project.

o = o)

Confirm Manager Delete >

Are you sure you want to delete Warning Issuance Scenaric Sample Warning Issuance?
Its file on disk will also be deleted

e~ ]

Figure 9.8 Confirm Manager Delete Window

9.2.5 Remove from Study

To remove the warning issuance scenario from the HEC-FIA project (does not delete files), from
the warning issuance scenario shortcut menu (Figure 9.5), click Remove from Study; a
Confirm Removal window opens (Figure 9.9). By clicking Yes, the Confirm Removal window
closes, and the warning issuance scenario is removed from the HEC-FIA project.

" = "

Confirm Rermoval |22 |

l_g] Are you sure you want to remowve Warning Issuance Scenario Sample Wamning Issuance from the Study?

Yes l | Mo |

Figure 9.9 Confirm Removal Window
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CHAPTER 10

Alternatives

In HEC-FIA an alternative is a combination of an Inundation Configuration (includes watershed
configurations), Impact Areas, Structure Inventory, Critical Infrastructure, Impact Response
Curves, Agricultural Data, and computation settings.

An alternative describes the data used during an HEC-FIA computation and the computations
HEC-FIA performs. In addition to defining the internal data HEC-FIA needs, an alternative is
also a mechanism for defining the external data elements that are required to fully define a
hydraulic event. HEC-FIA alternatives are important for linking HEC-FIA to other models
through the HEC-WAT (Watershed Analysis Tool) software and the CWMS (Corps Water
Management System) software.

10.1 Create an Alternative

1. From the Study Pane, right click on Alternatives from the shortcut menu, click New. The
New Alternative dialog box opens (Figure 10.1).

ﬁ New Alternative 3
MName: Alt1
Description: I:||
Impact Area Set: Impact Areas i
Inundation Configuration: | CrossSectionsOnly -
Structure Inventory: Base_NSI i
Critical Infrastructure: Critical_Infrastructure bt
Impact Response: Impact Response -
Agriculture Inventory: MASS_AG -
Warning lssuance: Sample Warning Issuance -

Life Loss | Agriculture | Uncertainty | ECAM | Output

J| Compute Life Loss

| Compute Life Loss for Relative Times Choose Times

Evacuation Information
Define Time By. | All Structures -

EvacuationTime (minutes): 10

Cancel

Figure 10.1 New Alternative Dialog Box
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2. Inthe Name box (Figure 10.1) enter a name for the alternative.

3. Inthe Impact Area Set list select an impact area set. This defines the warning systems
being used across the study area.

4. From the Inundation Configuration list (Figure 10.1), select an inundation configuration.
By selecting an inundation configuration, the alternative now has knowledge of a
watershed configuration, terrain grid, stream alignment, cross section geometry, common
computations points, and a set of gridded results, or a stream and CCP set.

5. From the Structure Inventory list, select a structure inventory.

6. If acritical infrastructure has been defined, select one from the Critical Infrastructure
list (Figure 10.1).

7. If an impact response has been defined, select on from the Impact Response list (Figure
10.1).

8. If the HEC-FIA project includes agricultural economics, and agricultural grids have been
defined, from the Agriculture Inventory list (Figure 10.1), select the appropriate grid.

9. Inthe bottom half of the New Alternative dialog box (Figure 10.1) the available HEC-
FIA computation options are available for selections. Depending on what the user
selected in Steps 3 thru 8 from above, certain compute options might not be available.
Only the economic loss calculation occurs when the lower half of the alternative window
is left blank. The following sections describe the input for each computation option.

10. Click OK, the New Alternative dialog box closes (Figure 10.1). The alternative has been
created and the name (Alt1) appears in the Study Tree under the Alternatives folder.

10.2 Compute Options for an Alternative

HEC-FIA can analyze a variety of flood damages and impacts through a variety of computational
methods. For instance, damage to structures can be computed using grids, cross sections, grids
and cross sections, or from common computation points. Flood damages and impacts as well as
the methods used to estimate them are selected as part of an alternative definition. The selection
of elements in the top half of the New Alternative dialog box (Figure 10.1) govern which
options are available in the lower half of the New Alternative dialog box (Figure 10.1.

10.2.1 Life Loss Compute

From the Life Loss tab (Figure 10.1), the user can select several options. For instance, the user
can compute life loss for relative times, which allows the user to select time of day other than

2 AM and 2 PM. If the user selects Compute Life Loss (Figure 10.1), HEC-FIA only computes
for 2 AM and 2 PM.
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HEC-FIA users can also select options impacting the evacuation time at the structures in the
floodplain. These options and their data inputs are described below.

Compute Life Loss for Relative Times

The Compute Life Loss for Relative Times option (Figure 10.1) allows users to define relative
times for the loss of life computations and results. To define the relative time, click Choose
Time, the Life Loss Computation Time dialog box opens (Figure 10.2). Users can select up to
twelve times per event. Note, while all HEC-FIA life loss computations are based on relative
times, this option allows the user to increase the number of relative times, from the 2 AM and

2 PM default times to any other two-hour increment.

i |£| Life Loss Computation Times [&r

12.00 PM

¥ Z:00AM ¥ Z:00FPM
4:00AM 4:00 PM

G:00 AM 6:00 PM

2:00 AM 2:00 PM

000 AW 10-00 PM

CheckAl | | oK Cancel

IEigure 10.2 Life Loss Computation Times Dialc;g Box

Let HEC-FIA Compute

The Let HEC-FIA Compute option (Figure 10.3) allows the user to define a hazard area
shapefile that represents the areas that are hazardous during the computation. HEC-FIA
computes a shortest straight line distance from the structures in this area to the edge of this
boundary, and divide that distance by the nominal evacuation speed to determine an amount of
time required to evacuate each structure.

Life Loss Uncertainty | ECAM | Output

V| Compute Life Loss

| Compute Life Loss for Relative Times Choose Times

Evacuation Information

Define Time By: | Let HEC-FIA Compute -
Select Hazard Area Shapefile: Study_Area.shp A
Nominal Evacuation Velocity(mph): 7680

Figure 10.3 Life Loss Compute Option - Let HEC-FIA Compute Option
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All Structures

The All Structures option (Figure 10.4) allows the user to define the time in minutes evacuation
takes. The same value is used for every structure in the study area.

Life Loss | I Uncertaimyl ECAM I Dutputl

Compute Life Loss

Compute Life Loss for Relative Times

Evacuation Information
Define Time By: | All Structures v

EvacuationTime (minutes): 314159

Figure 10.4 Life Loss Compute Option - All Structures

Impact Area

The Impact Area option (Figure 10.5) allows the user to define time based on the impact area
polygons. HEC-FIA uses the time defined for evacuation for every structure in the impact area.

Life Loss | | Uncertaintyl ECAM | Dutput|

Compute Life Loss

Compute Life Loss for Relative Times [ Choose Times

Evacuation Information
Define Time By: | Impact Area =

Impact Area Name Evacuation Time
(minutes)

Protected Area 271,828
Ramsey 314,159

Figure 10.5 Life Loss Compute Option - Impact Area

Individual Structures

The Individual Structure (Figure 10.6) allows the user to define time for evacuation for each
individual structure.
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Life Loss Uncertainty | ECAM | Output

| Compute Life Loss

7| Compute Life Loss for Relative Times Choose Times

Evacuation Information

Define Time By: individual Structure -

Structure Name Evacuation Time
(minutes)

Figure 10.6 Life Loss Compute Option - Individual Structure

10.2.2 Agriculture Compute

Agriculture Compute (Figure 10.7) is based on the selected grid and associated budget/duration
information for each crop in the grid, the hydraulic event, and the time window. In order to
compute agricultural damages the user must select the compute agriculture check box.

Life Loss | Agriculture | Uncertainty | ECAM | Output

¥ Compute Agriculture

Figure 10.7 Agriculture Compute Option

10.2.3 Uncertainty

HEC-FIA 3.0 computes with or without uncertainty (Figure 10.8). Uncertainty settings are
available at the parameter level. . For instance, if the user wishes to sample the foundation height
for single family residences with no basement, this uncertainty parameter is set where the
foundation height for this occupancy time is defined. Thus only alternative level uncertainty
options are found in the Uncertainty Compute Option box (Figure 10.8). For instance, users can
specify that computations run until convergence is reached, or fixed number of iterations have
been simulated. If compute until convergence is selected the parameter to define convergence
must be selected; the options are life loss or economic loss.

Users may also select initial input seed; this ensures the reproducibility of the results. Finally, the
parameters Convergence Tolerance and Convergence Confidence Interval (Figure 10.8)
define the necessary parameters to establish that a convergence criterion has been met. For more
details on the specifics of these settings please visit the Technical Reference guide Chapter 9.
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Life Loss | Agriculture | Uncertainty | ECAM | Qutput

Compute With Uncertainty

lteration Controls

Until Max lterations  Max lterations: 1

@ Until Convergence Convergence Variable: Total Damage -

Monte Carlo Controls

Initial Seed: ]
Convergence Tolerance: 0.05
Convergence Confidence Interval: 0.9

Figure 10.8 Uncertainty Compute Option

10.2.4 ECAM

Economic Consequences Assessment Model (ECAM) is a computable general equilibrium
model of the economy used to evaluate impact of shocks to the economy in terms of reductions
in labor and/or capital. HEC-FIA allows users to access the ECAM model through the Internet
during simulations (Figure 10.9). To use ECAM during an HEC-FIA simulation an internet
connection is required. In the context of HEC-FIA the model is used to evaluate the indirect
economic damages associated with a flood event. As stated above, the ECAM model requires
estimates of the reductions in labor and capital due to flood events. Since labor reduction

Life Loss | Agriculture | Uncertainty| ECAM | Qutput

V| Compute ECAM

County Data Source

@ Manually Define: Enter County Data |

Path To Hazus

Duration (h): 24
Reconstruction (h): &70
Cleanup (h): &70

Figure 10.9 ECAM Compute Option

calculations take life loss risks into account, ECAM cannot be run unless the life loss compute
option is turned on. The labor reductions are based on the number of man hours reduced due to
people being displaced from their homes due to flooding and life loss. Capital reductions are
based on the damages to commercial, industrial, and public structures and their contents. To
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convert these to ratios, a total supply of available labor and capital must be supplied. Because
ECAM runs each county independently values for labor and capital must be provided for each
county in the study area. The total labor and capital must represent the total for the whole county
not the portion of the county in the study area. Available capital is entered as the total value of
commercial, industrial and public structures. Labor should be entered as the total under 65 years
of age population at all structures at 2AM. For more detail on the assumptions please refer to the
paper titled "Using HEC-FIA to Identify the Consequences of Flood Events™ (Lehman, W.P.,
Dunn. C.N., and Light, Dr. M., 2014)

The user must estimate in hours the duration of the flood, reconstruction, and cleanup after the
flood. This estimate is used to determine the number of work hours that a laborer is unavailable
to perform his or her job.

10.2.5 Output

By default HEC-FIA turns off most output options during Monte Carlo runs due to the size of
those outputs. However, HEC-FIA allows users to output hydraulic input data at each structure
for QA/QC purposes (Figure 10.10).

Life Loss | Agriculture | Uncertainty | ECAM | Qutput
Maonte Carlo Intermediate Values

Store All Randoms Stare All Sampled Values

Monte Carlo Optional Outputs

Damage By Damage Cat... Damage By Occupancy Type

Cutputs

Hydraulic Inputs By Structure

Figure 10.10 Output Compute Option

10.3 Alternative Shortcut Menu

Once an alternative has been created the user can perform various functions on the alternative
from a shortcut menu. From the Study Tree, under the Alternatives folder, right click on a
defined alternative (e.g., Alt_CrossSections). From the shortcut menu (Figure 10.11) the user can
display the alternative in the active map window, edit the alternative, save as, rename, delete
from the HEC-FIA project, remove from the HEC-FIA project, and review properties of the
alternative file.
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=k 1 Alternatives

- # ALT Grids
= L. Time Window

- # TimeWindow
=~ 1. Simulation

o ML T CrossSections

- & WithoutProjectCond

k

ALT_CrossSections

# Mo Additional Content

=<

Display in Map Window
Edit... I/\\"g
Save

Save As..

Rename...
Delete from Study
Remowve from Study

Properties...

Figure 10.11 Alternative Shortcut Menu

10.3.1 Edit

To edit an alternative, from the alternative shortcut menu (Figure 10.11), click Edit, the Edit
Alternative dialog box opens (Figure 10.12). The user can edit the various elements that define
the alternative, and any of the compute options.

P
E Edit Alternative

Structure Inventory: Base_ MSI
Critical Infrastructure:
Impact Response:

Agriculture Inventory: NASS_AG

Warning Issuance:

Inundation Configuration: | CrossSectionsOnly

Critical_Infrastructure

.Impad Response

Sample Warning lssuance

Life Loss | Agriculture Uncertajntyl ECAM | OUtDUTl

[
MName: Alt1
Description: [:||
Impact Area Set: Impact Areas b

[¥] Compute Life Loss

Evacuation Information
Define Time By. All Structures

EvacuationTime (minutes).

[¥] Compute Life Loss for Relative Times

10

OK Cancel

Figure 10.12 Edit Alternative Dialog Box
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10.3.2 Save As

To create a copy of an alternative, from the alternative shortcut menu (Figure 10.11), click Save
As, the Save Alternative As dialog box opens (Figure 10.13). In the Name box enter the name
of the new alternative. The user can enter a description for the alternative in the Description box.
From the Directory box specify the location of the alternative. Click OK, the Save Alternatives
As dialog box closes, and the new alternative is created.

- b

Save Alternatives As 2
Old Name: a1 T_CrossSections
MName: ALT_CrossSections

Description: Copy of ALT_CrossSections

[
Directory.  .ers/q0hecprbiDesktop/FIA_Projects/StPaul/alternatives |:|

OK l | Cancel

Figure 10.13 Save Alternatives As Dialog Box

10.3.3 Rename

To rename an alternative, from the alternative shortcut menu (Figure 10.11), click Rename, the
Rename Alternatives dialog box opens (Figure 10.14). In the Name box enter the new name of
the alternative. The user can enter a description for the alternative in the Description box. Click
OK, the Rename Alternatives dialog box closes, and the alternative has been renamed.

" =

Rename Alternatives @

MName: ALT_CrossSections

Description: .

File: _Projects\StPaulalternatives\ALT_CrossSections.alternative

’ QK H Cancel |

Figure 10.14 Rename Alternatives Dialog Box

10.3.4 Delete from Study

To delete the alternative and its associated files from the HEC-FIA project, from the alternative
shortcut menu (Figure 10.11), click Delete from Study, a Confirm Manager Delete window
opens (Figure 10.15). By clicking Yes, the Confirm Manager Delete window closes, and the
alternative and its associated files are deleted from the HEC-FIA project.
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-

Confirrn Manager Delete | =2 |

Are you sure you want to delete Alternatives Alt1?
Its file on disk will also be deleted

oY L Ne ]

Figure 10.15 Confirm Manager Delete Window

10.3.5 Remove from Study

To remove the alternative from the HEC-FIA project (does not delete files), from the alternative
shortcut menu (Figure 10.11), click Remove from Study; a Confirm Removal window opens
(Figure 10.16). By clicking Yes, the Confirm Removal window closes, and the alternative is
removed from the HEC-FIA project.

-

Confirm Removal [ E2 |

Are you sure you want to remove Alternatives ARt1 from the Study?

Yes || No

Figure 10.16 Confirm Removal Window
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CHAPTER 11

Time Windows

A time window defines the simulation start and end dates and times for a simulation. When
creating time windows for cross section based simulations, the time window has to be set to
match the time-window of the data in the HEC-DSS file, the time window can be set to a subset
of the length of the time series, but it cannot be extended on either end of the time series. When
creating time windows for gridded data everything is set relative to the start time of the time
window since the gridded data does not contain date time information. However, the FIA
simulation time-window should contain the full length of time used by the hydraulic simulation
to compute arrival time grids, if life loss is being computed by the HEC-FIA project.

11.1 Create a Time Window

1. From the Study Pane, right-click on Time Window from the shortcut menu, click New.
The Create New Time Window dialog box opens (Figure 11.1).

P

ﬁ Create Mew Time Window [ EE

Mame: Warning_33Min

Description: )

Simulation Times

Start Date 01Jun2013) Time 0ooo
End Date DaJunz043.] Time oooo
I Ok l | Cancel |

Figure 11.1 Create New Time Window Dialog Box
2. Inthe Name box (Figure 11.1) enter a name for the time window.

3. For the start date enter a date using the format ddmmmyyyy in the Start Date box (Figure
11.1). The start time is entered in twenty-four hour clock time in the Time box this time
needs to occur after or at the start of the data referenced in the HEC-DSS record.

4. For the end date, enter a date using the format ddmmmyyyy in the End Date box (Figure
11.1). The End Date must be later than the Start Date; the simulation ends when the end
date occurs, so it must include all of the hydrographs that are to be modeled. The end time
is entered in twenty-four hour clock time in the Time box.
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5. Click OK, the Create New Time Window dialog box (Figure 11.1) closes. The time
window has been created and the name appears in the Study Tree under the Time
Window folder.

11.2 Time Window Shortcut Menu

Once a time window has been created, the user can manipulate the time window from a shortcut
menu. From the Study Tree, from Time Window, right-click on a defined time window (e.g.,
XS_TimeWindow). From the shortcut menu (Figure 11.2) the user can edit, save as, rename,
delete from the HEC-FIA project, and review properties of the selected time window. If more
than one time window has been defined, the user can adjust the order of the time windows under
the Time Window folder.

— . Time *."ﬁnu:lnw

A &S _TimeWindow

o # Grids_TimeWinds Edit...

=1~ L. Simulation L s I"x’
Al Save |

&)= X [k b Savess..

XS_TimeWindow Rename...

# Mo Additional Content | #<  Delete from Study
Properties...

Move To Top
Maowve Up

Mowve Down

Mowve To Bottom

| us |
Figure 11.2 Time Window Shortcut Menu

11.2.1 Edit

To edit a time window, from the time window shortcut menu (Figure 11.2), click Edit and the
Time Window dialog box opens (Figure 11.3). The user can edit the Start Date and time and
the End Data and time.

11.2.2 Save As

To create a copy of the time window, from the time window shortcut menu (Figure 11.2), click
Save As, the Save Time Window As dialog box opens (Figure 11.4). In the Name box enter the
name of the new time window. The user can enter a description for the time window in the
Description box. From the Directory box the user can specify the location of the time window.
Click OK, the Save Time Window As dialog box closes, and the new time window is created.
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i o |
ﬁTimEWindDw-KS_TimEWindDw [E= |
Mame XS_TimeWindow
Description .

Simulation Times

Start Date D?JanED‘IED Time oooo
End Date ‘IEJanEU‘IED Time 0ooo
| ok || cancel

Figure 11.3 Time Window Dialog Box

Save Time Window As |E|
OldName: x5 TimeWindow

Mame: XS_TimeWindow

Description: copy of XS_TimeWindow L

Directory: | biDesktop/NewFIA_StPauliStPaulForWatitime windows | [ .. |

OK ” Cancel l

Figure 11.4 Save Time Window As Dialog Box

11.2.3 Rename

To rename a time window, from the time window shortcut menu (Figure 11.2), click Rename,
the Rename Time Window dialog box opens (Figure 11.5). In the Name box enter the new
name of the time window. The user can enter a description for the time window in the
Description box. Click OK, the Rename Time Window dialog box closes, and the time
window has been renamed.

Renarme Time Window |E|

Name: XS_TimeWindow

Description: D

File: INStPaulForWatitime windows'S_TimeWindow timewindow
QK | | Cancel |

Figure 11.5 Rename Time Window Dialog Box
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11.2.4 Delete from Study

To delete a time window and its associated files from the HEC-FIA project, from the time
window shortcut menu (Figure 11.2), click Delete from Study, a Confirm Manager Delete
window opens (Figure 11.6). By clicking Yes, the Confirm Manager Delete window closes,
and the time window and its associated files are deleted from the HEC-FIA project.

i b

Confirm Manager Delete 2

I-g-l Are you sure you want to delete Time Window X5_TimeWindow?
Its file on disk will also be deleted

| Yes | | Mo |

Figure 11.6 Confirm Manager Delete Window

11.2.5 Move Up/Move Down, Move To Top/Move To Bottom

The time window order can be adjusted when more the one time window is defined in an HEC-
FIA project. From the time window shortcut menu (Figure 11.2), the Move To Top, Move Up,
Move Down, and Move To Bottom items are available. By clicking on one of those menu items
the user can adjust the location of the time window in the tree.
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CHAPTER 12

Simulations and Results

A simulation manager in HEC-FIA is a combination of individual simulations. A simulation
connects an alternative with an event and a time window.

12.1 Create a Simulation

1. From the Study Pane, right-click on Simulation, from the shortcut menu, click New. The
Edit Simulation dialog box opens (Figure 12.1).

[ B3 Simulation Manager IE
Mame: Without Project Conditions-TimeWindow
Description: | L_'3|
Add || Remaove |
Alternative Event Time Window
ALT_Grids - | GO_Event - |U?Apr1 9499 -
’ Ok ]| Cancel

Figure 12.1 Simulation Manager Dialog Box

2. Enter a name in the Name box for the simulation. A description for the simulation group
can be added in the Description box.

3. Next the user must add an alternative (or multiple alternatives) to the simulation group.
Click Add, a row is added to the table. The user can add the same alternative for multiple
events, allowing them to be run in the same simulation group. Alternatively, multiple
alternatives can be matched to the same event, allowing the evaluation of damages to be
based on changes in the floodplain (such as structural and non-structural measures)
identified in the alternative, through the watershed configuration or other changes in the
alternative. To do this, from the Alternative column the user selects the defined
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alternative from a list; from the Event column, selects events that have been defined for
the selected alternative; and, from the Time Window column select defined time
windows.

4. Once the simulation is defined, click OK. The Edit Simulation dialog box closes (Figure
12.1). The name of the simulation (i.e., Without Project Conditions-TimeWindow)
appears in the Study Tree below the Simulation folder.

12.2 Simulation Shortcut Menu

Once a simulation has been created the user can perform various functions on the simulation
from a shortcut menu. From the Study Tree, under the Simulation folder, right-click on the
created simulation (e.g., Without Project Conditions-TimeWindow). From the shortcut menu
(Figure 12.2) the user can edit the simulation, compute the simulation, save as, rename, delete
from the HEC-FIA project, remove from the HEC-FIA project, and review properties of the
simulation file.

=~ 1) Simulation |
= ithout Project Conditions-TimeWindc
“ 4 Without Project Conditions-NoSkip Edit... .
Compute
Save
= = % Save As...
5X] | A)
Renarme...
Without Project Conditions-TimeWindow 7 Delete from Study
| ALT_CrussSeu:ti.uns _ _ Remove from Study
=i~ . C:000051|Without PrTimeWindow RASFz .
i @ 224pr1999 " Properties...

Figure 12.2 Simulation Shortcut Menu

12.2.1 Edit

To edit a simulation, from the simulation shortcut menu (Figure 12.2), click Edit, the Edit
Simulation dialog box opens (Figure 12.1).

12.2.2 Compute

Run a simulation group:

1. From the Study Pane, from the Simulation folder, right-click on a defined simulation
(i.e., Without Project Conditions-TimeWindow). From the simulation shortcut menu
(Figure 12.2) click Compute.

2. The Compute Progress dialog box opens (Figure 12.3). This dialog box provides the
user with information on the progress of the selected simulation.
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-

E Compute Progress - Without Project Conditions-TimeWindow

g

Computing Without Project Conditions-TimeWindow

m

Pre-Computing Stucture Damage for alternative ALT_CrossSections
Indexing Boundaries i
Computing Stucture Damage for alternative ALT_CrossSections
Starting event generator.

0 Structures Processed

10 Structures Processed

20 Structures Processed

30 Structures Processed

40 Structures Processed

50 Structures Processed

60 Structures Processed

70 Structures Processed

80 Structures Processed

90 Structures Processed

Compute Complete
I 100% |

Figure 12.3 Compute Progress Dialog Box

12.2.3 Save As

To create a copy of a simulation, from the simulation shortcut menu (Figure 12.2), click Save
As, the Save Simulation As dialog box opens (Figure 12.4). In the Name box enter the name of
the new simulation. The user can enter a description for the simulation in the Description box.
From the Directory box the user specifies the location of the simulation. Click OK, the Save
Simulation As dialog box closes, and the new simulation is created.

"

Save Simulation As |E|
Old Name: |withoutProjectConditions

Mame: WithoutProjectConditions

Description: Copy of WithoutProjectConditions [

Directory: | cpribvDesktop/NewF1A_StPaul/StPaulForWat/simulation E]

’ OK ” Cancel ]

Figure 12.4 Save Simulation As Dialog Box

12.2.4 Rename

To rename a simulation, from the simulation shortcut menu (Figure 12.2), click Rename, the
Rename Simulation dialog box opens (Figure 12.5). In the Name box enter the new name of
the simulation. The user can enter a description for the simulation in the Description box. Click
OK, the Rename Simulation dialog box closes, and the simulation has been renamed.
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Rename Simulation =2

Mame: WithoutProjectConditions

Description: )

File: PaulForWatisimulationWithoutProjectConditions_simulation

I Ok H Cancel |

Figure 12.5 Rename Simulation Dialog Box

12.2.5 Delete from Study

To delete a simulation and its associated files from the HEC-FIA project, from the simulation
shortcut menu (Figure 12.2), click Delete from Study, a Confirm Manager Delete window
opens (Figure 12.6). By clicking Yes, the Confirm Manager Delete window closes, and the
simulation and its associated files are deleted from the HEC-FIA project.

Confirrn Manager Delete £

I-g-l Are you sure you want to delete Simulation WithoutProjectConditions?
' Its file on disk will also be deleted

Loy L Mo

Figure 12.6 Confirm Manager Delete Window

12.2.6 Remove from Study

To remove a simulation from the HEC-FIA project (does not delete files), from the simulation
shortcut menu (Figure 12.2), click Remove from Study; a Confirm Removal window opens
(Figure 12.7). By clicking Yes, the Confirm Removal window closes, and the simulation is
removed from the HEC-FIA project.

P

Confirm Removal | &2 |

I_Q] Are you sure you want to remove Simulation WithoutProjectConditions from the Study?

e I

Figure 12.7 Confirm Removal Window

12.3 Viewing Results

Simulation results can be viewed in several internally generated reports. The next few sections
outline the general properties of the available reports. When a simulation is run in HEC-FIA, a
file structure is developed to store the results. The file structure begins in the root directory with
the folder "runs”, the next folder in the directory is the alternative name, followed by a subfolder
with the event name, and finally a subfolder with the time window name. Inside of the last
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folder are the results from that simulation. The Content Pane displays this general folder
structure when the simulation is selected in the study window. When the node named by the
time window is right clicked (Figure 12.8), the user receives the options for reporting available
based on the selections in the alternative.

= 1 Simulation
. VVith outProjectConditions e

+
WithoutProjectConditions Map <
: Loadin
é---.ALTF_:;;iInTJS er_Design Loadil
N - e Map (
EI . Fail_Middle_| Individual Structurelgl}zmage Report
- # Grids_Tin Aggregated Conseqience Report
=10 Fail_Lower_[
e ﬁrids_ﬁn Detailed Life Loss Report
ECAM Results
Maps
Critical Infrastructure Results
Coordinates: 74751+ Impact Response Reports *
Uncertainty Analysis Report r

Figure 12.8 Content Pane - Results Shortcut Menu

12.3.1 Individual Structure Damage Report

To view individual structure damage results:

1.

From the Content Pane (Figure 12.8), information about the simulations that have been
computed is available. Under each alternative, is a list of associated events. Under each
event is a list of time windows. By right-clicking on a time window, the Results shortcut
menu appears (Figure 12.8) displaying the available reports.

The Individual Structure Damage Report dialog box opens (Figure 12.9).

This report contains a row for each structure damaged by the event. Notice that there are
more columns available than are shown in the default window. To access the additional
rows the user can expand the width of the report, or scroll using the horizontal scroll bar.
If the user selects the row of a structure of interest (or group of structures), the option to
zoom to those structures in the map window is possible by right clicking on one of the
selected rows and clicking "Zoom to structures".

The columns can be sorted by double clicking on the header of the column.

The final row in the table summarized values in each column.
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E Structure Damage Rezults for ALT Gnd<\Fail Upper Desian\Grds TimeWindow I:_-n:'-__,I
Fiie Wiew
Individua! Structure Damage Report
Structure Total Depth of
Mame Damage Flooding
COM32 27122 95020 4114970 08 o0 g28| .
RESI1-15WB 27123 85072 17338 42 0.0 465 1
l_tl.rll\'IO F £33 92Ua i G.ﬁ 10.?2
RES1-12MB 27123 05048 0o 452
COME 27123 95137 0.0 28048531 h.37
COhié 27123 106855 0.6 36755045 7.8
REl 127123 95038 00 20761235 607
IMD1 27123 95032 0.0 30384785 6.92
REL1 27123 95040 0.0] 294338225 5.72
IMNDE 27122 97364 Ry 895551 55
COM2 27122 94301 0.0 518314.44 11.156
RES1-1SWB 27123 95053 20116.88 0.0 86348.59 5.76
COM2 27123 95778 176126.28 490086.31 0.0 673685.56 8.34
COM2 27122 97361 152551.55 497603.09 12504.61 0.0 652659.25 6.27
COM4 27123 95780 140276.39 194456 41 14688 27 0.0 34842106 542
COM3 27123 97362 19415923 490289 .59 12504.61 0.0 626953 .44 10.69
REL1 27123 97365 21700.0 153694, 36 19629.33 0.0 185023.69 7.16
COM4 27122 84202 131003475 1720508.75 22032 44 0.0 A052577.0 750
COMZ 27122 94699 23476.78 T8703.57 10287.22 0.0 112467 .57 5.83
COM4 27122 97363 385472.97 46326622 12504.61 0.0 861243.81 10.47| =
< | 1 | F

IL:igure 12.9 Individual Structure Damage Report

12.3.2 Aggregated Consequence Report

To view the consequences of the modeled event, the Aggregated Consequence Report (Figure
12.10) groups the data by various methods and is summarized in a tabular format:

1. From the Content Pane (Figure 12.8), right-click on a time window, from the shortcut
menu (Figure 12.8) click Aggregated Consequence Report.

2. The Aggregated Consequence Report opens (Figure 12.10).

3. The report has a title block explaining what is being reported. The first line in the title
block is a description of the type of data, and is based on which tab has been selected. The
second line is based on the option selected from the View By list (Figure 12.10), which
governs how the data is aggregated. The remaining lines define the alternative, event and
time window used to produce these specific results.

4. To aggregate the results based on any polygon shapefile, the shapefile must be added to the
study tree as a "Boundary™, the boundary appears in the View By list. If the user selects
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= [ — I

ﬁ Aggregated Consequence Report for ALT_Grids\Fail_Upper_Design\Grids_Ti... [Emcam

......

Economic | Structure | Agriculture | Life Loss | Summary

u_-r Lidimage giegany

I|..|I I:III.CIIII:H.I'JC HLI 'L.IIILI-'!

£, o
ToF eve

Cramage ... Struct Content Car Other

Cramage Damage Damage Damage Total

CH1000) (51000} (51000} (51000} (51000}
Commercial 48 176.42| 137 207.26| 1087254 0.00] 19625622
Industrial 27506 47| 75 OBYET 3,627 k4 0.000 107 211.93
FPublic 12 200 81 7334383 ‘!:QE?‘.EE 0.00 B?‘:E*!E.*!Tr'
Residential 6,151.97 378302 927 .05 0.00 1086204
Total 94 12568 29032198 17,39475 0.00] 40184243

Frint... ] [ Save To File ] [ Close

Figure 12.10 Aggregated Consequence Report

the boundary, the data is processed to represent all points within the polygons that make up
the polygon shapefile. Additionally, the report can be displayed using attributes available
in the results shapefile.

12.3.3 Detailed Life Loss Report

To view the detailed life loss report, the alternative, event, time window combination must be set
up to run life loss. This requires the event to have the necessary hydraulic data, and the
alternative to be set to compute life loss. If the alternative is not set to compute life loss, this
report is not enabled. To view the detailed life loss report:

1. From the Content Pane (Figure 12.8), right-click on a time window, from the shortcut
menu (Figure 12.8) click Detailed Life Loss Report.

2. The Detailed Life Loss Report opens (Figure 12.11).

3. The Detailed Life Loss Report provides information about how HEC-FIA calculated life
loss for the study area (Figure 12.12). The report aggregates data to explain how life loss
was computed. When computing deterministic runs, the results are deterministic, when
computing Monte Carlo runs, the results represent averages.
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i n
ﬁ Detailed Life Loss Report ALT_Grids\Fail_Upper_Design\Gnds_TimeWindow &J
Detailed Life Loss Report
for alternative ALT_Grids
for event Fail_Upper_Design
for time window Grids_TimeWindow
%5 % [0 View By: | Total -

MNum People | Percentage | Num People| Percentage | Mum People| Percentage | Mum People | Perce
Under 65 Under 65 Owver 65 Over 65 Under 65 Under 65 Owver 65 Ove
Category (2 PM) (2 PM) (2 PM) (2 PM) (2 AM) (2 AN) (2 AM) (24
B Total
& PAR 471 100 62 100 471 100 131
- # Depth =<Non Evacu.. 14 3 2 3 26 & 10
& Received Wamning 457 a7 &0 a7 445 94 ls1
}- J) Mobilized 448 a5 549 a5 436 a3 177
Ft- | Total Cleared 448 a5 59 a5 4386 93 177
B L) Caught o 0 0 o ] i 0
- @ Mot Mobilizied 9 2 i 3 2 9 2 4
, Mot Mo bilized 9 2 1 2 9 2 4
- Warmned 3 2 al 2 9 2 4
- Not\Warned 0 0 0 o 0 0 0
- . In Buildings ] 2 3 z ] 2 4
Initial Condition
¢ @ Started Inundated 0 0 0 i] il 0 0
G- | Total Cleared 448 a5 59 95 436 93 1
B | Total Life Loss 0 0 0 o 0 0 1
14 m 3
| Print. || Close |

IEigure 12.11 Detailed Life Loss Report

12.3.4 ECAM Results

The ECAM report (Figure 12.12) is only enabled if the alternative, event, time window
combination has been set to run life loss and ECAM. If those conditions are met, the output for
ECAM is written during the compute, and the report is enabled. This report has two tabs, one
representing the changes in the output of the economy, the other representing the changes in
labor employed by the sectors for the County. Each tab reports at the sector level for the selected

county.

1. From the Content Pane (Figure 12.8), right-click on a time window, from the shortcut
menu (Figure 12.8) click ECAM Results.

2. The ECAM Indirect Economics Employment Report opens (Figure 12.12).

3. The report has a title block explaining what is being reported. The first line in the title
block is a description of the type of data, and is based on which tab has been selected. The
second line is based on the county selected in the County list (Figure 12.2). The remaining
lines define the alternative, event and time window used to produce these specific results.

12-8



HEC-FIA User's Manual

Chapter 12 - Simulations & Results

— s o o N, -
Ef ECAM Uutput Results for ALT _ands/rail_Upper_Uesign/Lnds_limevyindow | M———
County: | Ramsey MN -
| Dunut| Employment |
Cutput ooy !
jor alternative ALT_Grids
for time window Grids_TimeWindow
| aharl aza Ratin = 0. 000082 Capital | aaz Ratin =0 210015
Benchmark Total Jobs Change
129.0 79.0 -28.00 -
2150 1930 -ZZ2.0]
20 0.0 0.0
0il, gas and coal BExtraction 100 6.0 =30
inerais mining 29.0 21.0 -5.0
Elartric rmwrar nanoaration and sunsly 40472 N a3dn -Anan
Electric power generation and supply 1043.0 934.0 109.0
Matural gas distribution 0.0 0.0 0.0
Water sewage and other systems 14. *] -B.
Construction 122760 11005.0 -1272.0
Food processing 18300 14720 -357.0)| _
Beverages 6.0 5346.0 5750.0(7
Tobacco 0.0 0.0 0.0
Textiles and wearing apparel 2390 159.0 -a0.0
Wood manufacturing 356.0 249.0 -107.0
Paper printing and publishing 50440 31370 -1906.0
Chemical processing and refining a73.0 G662.0 -311.0
General manufacturing 103450 75440 -28020
Electronic instruments 76240 47g2.0 -2312.0
Transportation equipment manufacturing G27.0 475.0 -152.0
Furniture manufacturing 365.0 2770 -89.0|
Post and communications 43880 3087.0 -13041.0
Transportation semnvices 6801.0 43900 -18120
Wholesale and retail distribution 456930 473630 1671.0
Information processing and publication 4663.0 2689.0 -1974.0
Financial services and insurance 323240 19504 .0 -128200
Recreation activities 33450 2363.0 -9830) -
| Prnt. || saeToFile || Close |

LS
Figure 12.12 ECAM Indirect E

conomics Employment Report

12.3.5 Critical Infrastructure

Critical Infrastructure results (Figure 12.13) are available if the alternative, event, time window

combination has a Critical Infrastructure element defined in the alternative. The report only
includes critical infrastructure elements which were inundated by the event based on the user
defined elevation, or the elevation of the terrain grid.

1. From the Content Pane (Figure 12.8), right-click on a time window, from the shortcut
menu (Figure 12.8) click Critical Infrastructure Results.
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2. The Critical Infrastructure Report opens (Figure 12.13).

" ™
ﬁ Critical Infrastructure Report M
Critical Infrastructure Report
far alternative ALT_Grids
for event Fail_Upper_Design
far time window Grids_TimeWVindow

ClMName Ground WS3E  Depth  Arival DV Duration
CHEM_PHARM_PREP_MAM_0000 TO3.66| 712 86 920 26694| na najl «
CHEM_CHEM_INDUSTRE_0000 70294 712 86 983 266.37| na na :E'_
CHEM_CHEM_INDUSTRE_0001 70894 71284 380 27309| na na|—
CHEM_CHENM_INDUSTRE_0002 T04.50( 712 87 B.37| 267.82| na na
CHEM_ CHEM_INDUSTE_0003 TO3.66| 7T12.86 020 266.94| na na
CHEM_CHEM_IMDUSTRE_0004 704.38| 710.51 613 176.76| na na
EDUC_PUB_SCH_0000 T0556| 712 86 7.28| 26897 na na
EDUC_PUB_SCH_0001 70562 71287 724 26903| na na
EDUC_PUB_SCH_0002 G99 66| 71287 1321 26461 na na
EMRG_ELEC POW _GEMN _PLT_00.. 703,68 71305 Q36| 157.27| na na
EMRG_SUBSTH_0000 70268 71307 1038) 151.82| na na
| MAIL_USPS PO_0000 699 28| 712.85) 13.57| 264.49| na najl -
Print... | | Save To File || Close |

L%
Figure 12.13 Critical Infrastructure Report

3. The report has a title block explaining what is being reported. The remaining lines in the
title block define the alternative, event and time window used to produce these specific
results.

12.3.6 Impact Response Reports

If an impact response element is defined in the alternative, an impact response report is available
whether or not the thresholds were exceeded. There are three ways to view the impact response
reports, by rule, by location, and summary.

The by rule report reports each rule independently.

The By Location report is by each location that has been defined in the impact response rules set,
if there are many rules for one location, then the rules are displayed together.

The Summary report displays all rules that were applied and the number of times the threshold
conditions were met. The appropriate impact and response is defined each time a threshold is
met.

12-10



HEC-FIA User's Manual

Chapter 12 - Simulations & Results

The "By Rule™ and "By Location" reports displays the hydrograph at the location of the rule, and
the threshold elevation relative to the hydrograph, if no threshold is exceeded, the summary is be

empty.

12.3.7 Uncertainty Analysis Reports

The Uncertainty Analysis reports can be viewed two different ways, through Results by
Iteration or Life Loss By Warning Issuance.

1. From the Content Pane (Figure 12.8), right-click on a time window, from the shortcut
menu (Figure 12.8), point to Uncertainty Analysis Report, click Results by Iteration.

2. The Results by Iteration report (Figure 12.14) displays a paired data record that an output
variable for each iteration. To view values that were sampled to produce the output, the
user must first check the option in the uncertainty tab of the alternative editor, and then
view the output HEC-DSS file using HEC-DSSVue. The variable can be changed by
selecting a different record using the combo box on the upper right corner of the report.
P IS o e — - -

E Uncertainty Analysis By [teratnon ALI_bnasirail_uUpper_Lesigniarnas_ | imeviindow | S——
Uncertainty Analysis By Iteration
for aiternaiive ALT_Grids
for event Fail_Upper_Desian
for time window Grids_TimeVindow
Analysis: | TOTAL 2 AM OVER &8 -

x|
L) i
=1 076 H | T
Q o) i-

g 0747 aummimmti /

E | 1II 11 [ 11

HPATE AR AN

Z 0.707 A o — | A

=L [ [ A T ! (R 1 | Vi Q / 1

o Eg JIIJ 1T './\vj li'.r"f A 1 | \‘\,.-"l L 1| | 1

: o VAR

5 0.667 /

'_

0,64
062 T T T T T T T T T
I 5 10 15 20 25 30 35 40 45 &0
[teration
i Tabulate i i Close i
IL:igure 12.14 Results by Iteration Report
3. From the Content Pane (Figure 12.8), right-click on a time window, from the shortcut

menu (Figure 12.8), point to Uncertainty Analysis Report, click Life Loss By Warning

Issuance.
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4. The Life Loss by Warning Issuance report (Figure 12.15) displays a point graph which
plots warning issuance time on the x axis, and life loss on the right axis.

-
EH iife Logs By Warning Issuance AT Grids\Fail Upper DesigniyGrids TimeWindow &5
|l ifo | nec Bu Wilarninn lecnanmsa
Life Loss By Warning lssuance
=
e
1 1
| -
e .
= 0.874 =
LLoda :
| .
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= [
o 0TEA . -
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.‘:l .= - =
pu— | [ ]
-
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[T |
| Close |
)

Figure 12.15 Life Loss By Warning Issuance Report
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Appendix B

Data Preparation

This appendix is written to explain steps for converting data to input types that are supported by
HEC-FIA; it is for users who have not upgraded to the latest version of HEC-RAS 5.0. To see
the steps for getting the correct data for input to HEC-FIA from HEC-RAS 5.0, go to Appendix
G.

The geographic information system (GIS) pre-processing that is required for an HEC-FIA study
can be handled through the use of the ESRI ArcGIS® Desktop software. Information and
availability about the ArcGIS® Desktop software is available from ESRI (www.esri.com). The
software should include ArcMap®, the ArcGIS® 3D Analyst extension, and the ArcGIS®
Spatial Analyst extension. Optionally, users can use other GIS platforms like GRASS
(http://grass.osgeo.org/) or QGIS (http://www.qgis.org/en/site/)

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 need 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 (a tool that is
part of the HEC-RAS software) or another hydraulic model. The maximum inundated depth grid
is required for each flood scenario to be analyzed. The GeoRAS maximum inundation depth grid
is located in the "Max WS" folder of the RAS Mapper results directory.

B-1


http://grass.osgeo.org/
http://www.qgis.org/en/site/

Appendix B — Data Preparation HEC-FIA User’s Manual

If the depth grid(s) are in binary formation (.flt), the user can convert the .flt file to a .tif file
outside of HEC-FIA. However, HEC-FIA automatically converts the .flt to a .tif file. When
HEC-FIA converts .flt to .tif, the software tiles, pyramids, and compresses the .tif file, which can
be very beneficial in terms of data storage:

1. Start ArcCatalog, the ArcCatalog window opens (Figure B.1).

0 ArcCatalog - ArcView = | O |-

Eile Edit View Go Iools Window Help

£ S EEE SR A Q@O N
Location: |Ca1alog ﬂ
Styleshest: FGDC ESRI
& /| Contents l Preview | Metadata |

Catal
& acig (53 ArcTooIbox Narme | Type
+]- !
EQ Database Connections []"a » AHE!|}f5tTDD|S @C:\ Folder Connection
() Database S (-5 Analysis Tools (B)Database Connections Database Connections Folder
" GIaSaS 35E SETvers --&§ Cartography Tools [(H Database Servers Database Servers
" Ervers -8 Conversion Tools =1 GIS Servers GIS Servers Folder
B\ Search Results 7§59 Data Management Tools 4 Search Results Search Results Folder

[E

b

[]--a Geoceding Teols
[]--a Linear Referencing Tools
-9 Mobile Tools

- &P Multidimension Tools
&1-i&h Samples

[]--& Schematics Tools
[]--a Server Tools

&1 &P Spatial Analyst Tools
[]--a Spatial Statistics Tools

Favortes | Index | Search | Results

i?igure B.1 ArcCatalog Window

2. Ifthe ArcToolbox Pane is not present, click ArcToolbox on the Standard Toolbar
(Figure B.2) and the ArcToolbox Pane displays in the ArcCatalog window (Figure B.1).

= 2 EEEE R & QB O 3 N2

Figure B.2 ArcCatalog Window - Standard Toolbar

3. From the ArcToolbox Tree, double-click Conversion Tools, double-click From Raster,
and then double-click Raster to Float (Figure B.3).

4. The Raster to Float dialog box opens (Figure B.4). Click @ next to the Input raster box
to select a grid.

5. The Input raster browser opens (Figure B.5). Browse to the location of the depth grid
file select it. Click Add, the Input raster browser closes, and the path and the name of
the selected depth grid file is displayed in the Input raster box on the Raster to Float
dialog box (Figure B.4).
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ArcToolbox X
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Figure B.3 ArcToolbox Tree
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Figure B.4 Raster to Float Dialog Box
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Figure B.5 Input Raster Browser
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6. By default the output floating raster file is 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 appears. The default name is the depth grid filename with
RasterT appended to the front, and appended to the end if /.FLT (i.e., RasterT
dp001.FLT). Modify this to represent flood scenario represented by the depth grid (i.e.
FP_Fail flt).

Input raster
| E:\projects\FIA\Wwestfork\RAS_OUTVFP_Fail\dp0o1 =

COutput floating paoint raster file
| E:\projects\FIA\westfork\RAS_OUTFP_Fail\FP_Fail FLT =

Figure B.6 Output Floating Point Raster File Default Name

7. Click OK. The Raster to Float dialog box closes and the Raster to Float Compute
dialog box opens (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 @

Completed Closs

<= Details

[ Close this dialog when completed successfully

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 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.

B.2 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.
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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 is two (2) feet. If life loss calculations are to be
computed with arrival time grids, make sure the threshold for arrival time (default of two feet) is
the same threshold used to define the hazard boundary for each scenario.

For an agricultural damage assessment, the arrival time threshold is typically zero (0) feet.

B.2.1 Duration Grid Preparation
To convert the duration grid to binary format (.flt):
1. Start ArcCatalog. The ArcCatalog window opens (Figure B.1).

2. Ifthe ArcToolbox Pane is not present, click ArcToolbox on the Standard Toolbar
(Figure B.2) and the ArcToolbox Pane displays in the ArcCatalog window.

3. From the ArcToolbox Tree, double-click Conversion Tools, double-click From Raster,
and then double-click Raster to Float (Figure B.3).

4. The Raster to Float dialog box opens (Figure B.4). Browse to the location of the duration
grid file by clicking next to the Input raster box.

5. The Input raster browser opens (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 closes
(Figure B.5), and the path and the name of the selected duration grid file ( i.e.,
E:\projects\FIA\westfork\Duration\FP_Fail \FP_F Duration) appears in the Input raster
box on the Raster to Float dialog box (Figure B.4).

6. By default the software creates the output floating point raster file to the same directory as
the selected duration grid file. In the Output floating point raster file box (Figure B.6)
the path and the default name for the binary file (i.e., E:\projects\FIA\westfork\Duration\
FP Fuail\RasterT FP _F1.FLT) appears. Modify the float filename to represent the flood
scenario represented by the duration grid (i.e. FP_Fail Duration.FLT).

7. Click OK, the Raster to Float dialog box closes. The Raster to Float Compute dialog
box opens (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 closes.

8. 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):
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1. Start ArcCatalog. The ArcCatalog window opens (Figure B.1).

2. Ifthe ArcToolbox Pane is not present, click ArcToolbox on the Standard Toolbar
(Figure B.2) and the ArcToolbox Pane displays in the ArcCatalog window.

3. From the ArcToolbox Tree, double-click Conversion Tools, double-click From Raster,
and then double-click Raster to Float (Figure B.3).

4. The Raster to Float dialog box opens (Figure B.4). Browse to the location of the arrival
time grid file by clicking =& next to the Input raster box.

5. The Input raster browser opens (Figure B.5). Browse to the location of the arrival time
grid file, click on the grid filename. Click Add, the Input raster browser closes, and the
path and the name of the selected arrival time grid file appears in the Input raster box on
the Raster to Float dialog box.

6. By default the software creates 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 (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.FLT) appears. Modify the float filename to
represent the flood scenario represented by the arrival time grid (i.e. FP_Fail
Arrival FLT).

7. Click OK. The Raster to Float dialog box closes and the Raster to Float Compute
dialog box opens (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 closes.

8. Now in the selected directory, there are two files, *.flt and *.hdr. The arrival time grid has
been successfully converted to a binary format.

B.3 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 needs to be converted to a shapefile for later use.

To convert the maximum inundated area bounding polygon to a shapefile:
1. Start ArcCatalog. The ArcCatalog window opens (Figure B.1).

2. From the first pane (the Catalog Tree), browse to the folder that contains the geodatabase
file for the study.
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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 | Preview | Metadata|

Mame | Type
3 Truman_SDF.mdb Personal Geodatabase
B3 dpoot % Raster Dataset

Figure B.8 Contents Tab - Geodatabase File

The bounding polygon file created by HEC-GeoRAS should appear in the list (i.e.,

bP001). Right-click on the bounding polygon filename (Figure B.9). From the shortcut
menu, point to Export and select To Shapefile (single).

Corterts | Pasview | Matadata |

ot Eark ot Persanal Geadatabase Fasture Class
'&'ﬂ]wms Personal Geondstabase Festure Class
Sl broon Barcnnal Geodatabase Festure Class
Ellvown Bl Copy ok Gradatabse Fosturs Clans
Sl rivar = Delote eaclatabase Fasture Claks
Sl sroras Geodstahase Festurs Class
Exlescu Penage F2_ lesodatebase Festurs Class
Craste Lager ...

B o coouobase (o).

To Gecdatabasa (maltiple). ..

ES Froperties...

Load > m
] To Shapafils (raltipls). ..

Figure B.9 Export Shortcut Menu

The Feature Class to Feature Class dialog box opens (Figure B.10).

* Feature Class to Feature Class Ellﬁlﬁ:(l

Input Features
| Er\DataProjects\ TrumaniHEC-GeoRAS_DepthGrids\Extreme Faill Truman_SDF mdbjRasResUts\bPO0L (25

Qukput Location

| E:\DataProjects\TrumaniHEC-GeoRAS_DepthGrids\Extreme Fail G
Qutput Feature Class
[ Truman_ExtremeFai_BoundingPolygon,shp
Expression {optional)
2
=
Field Map (optional)
&1 GRIDCODE (Double) +
- Shape_Leng {Dauble)
4] Shape_Area {Double)
x|
i
+

¥ Geodatabase Settings (optional)

oK Carcel | E rwironments. ‘ << Hide Help |

[z Help

Qutput Feature
Class

The name of the output
feature class.

Figure B.10 Feature Class to Feature Class Dialog Box
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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 Qutput Location
dialog box. The Output Location browser opens (Figure B.11). Browse to the folder to
store the shapefile, click Add. The Output Location browser closes, and the pathname
with the selected folder appears in the Qutput Location box of the Feature Class to
Feature Class dialog box.

Qutput Location

Laok in: | HEC-GeoR&S_Depthirids
Na | Type
Faolder
I:I Exkreme Mo Fail Folder
[Z3 Mormal Fail Folder
(23 Unusual Fail Faolder
Marne: |EHUemeFaH Add
Show of type: [ fiters listed -] Cancel

Figure B.11 Output Location Browser

In the Output Feature Class box, provide a name for the shapefile (i.e., Truman_
ExtremeFail BoundingPolygon).

Click OK. The Feature Class to Feature Class dialog box closes, and the Feature Class
to Feature Class Compute dialog box opens (Figure B.12). This dialog box contains
information on if the 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
closes and the shapefile appears in the location selected.

Feature Class to Feature Class 5]
<< Details

[™ Cloze this dialog when completed successfully

Executing (FeatureClassToFeatureClass_3): Ll
FeatureClassToFeatureClass "E:'\DataProjects) Truman' HEC—

GeoRAZ DepthGrids)Extreme FailhTruman 3DF.mdbohRasResultsibP0OOL1™
"E:4DataProjectsh Truwmwan' HEC-GeoRAS DepthGrids)Extrems Fail"

Truman ExtremeFail BoundingPolygon.shp # "GRIDCODE GRIDCODE trus
false false © Double 0O O ,First,#,E:\DataProjects’ Truman' HEC—
GeoRAS DepthGrids\Extreme FailiTrumwan 3DF.mdb%RasResults

“hPOOL, GRIDCODE, -1, -1; Shape_Leng Shape Length false true true §
Double 0 0 ,First,#, E:hDacaProjects) Truwan HEC-GeoRAS DepthGrids
VExtreme FailhTruman SDF.mwdb RasResults\bPO01,Shape Length,-1,-
1;3hape_Area Shape Area false true true § Double 0 0 ,First,#,E:
\DataProjects) Truman' HEC-GeoRAS DepthGrids) Extreme Fail

\ Truwan SDF .mdbh RasResults\bFO01, Shape Lres,-1,-1" # "E:
\DataProjects) Truman' HEC-GeoRAS DepthGrids) Extreme Fail

\Truman ExtremeFail BoundingPolygon.shp™

Start Time: Wed MNov 19 08:37:51 Z008

Executed (FeatureClassToFeaturecClass_3) successfully.

End Time: Wed Nowv 19 05:37:52 2008 (Elapsed Time: 1.00 seconds)
The output resclution is larger than the input feature class D
resolution

£

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 is 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 has 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

The following steps assist the user in creating a polygon representing the Hazard Boundary,
which represents everything with two feet of flooding or greater. This polygon can be utilized
for evaluating where structures evacuate in an HEC-FIA simplified LifeSim computation.
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 opens (Figure B.13). By default, a new empty
map is selected, click OK.

Q Untitled - ArcMap - ArcView = | B ||
File Edit View Bookrmarks Insert Selection Tools Window Help
D=zEE 2 + A T o - Vg
x -
[ oEEE| (@A =

Start uging Archdap with

“él * A new empty map

@ A lemplate

Templates provide ready-to-use layouts and base maps for
warious geagraphic regions.

% {7 An gristing map:

Browse for maps...
C:h ANGeoHMS_E=14\Terain' T errain. mxd

[~ Immediately add data

[~ Do rot show this dislag again
Display [~ Load last map on startup
Selection =
Source 202 4] [ » |7
Drawing ~ R O~ A~ =g s ~ljioe | » 7 u A~

880.096 997.602

Figure B.13 ArcMap® Window
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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 Spatial Analyst Toolbar (Figure B.15) appears in the ArcMap

window in the toolbar ar

ca.

@ Untitled - ArcMap - ArcView

o x

File Edit View Bookmarks Insert Selection

Tools Window Help

¥ Main Menu

[]-& Conversion Tools
[]-% Data Management Tocls
[]--a Geocoding Tools
[]--& Linear Referencing Tocls
2] & Mebile Tools

[ & Multidimension Tools
[]-& Samples

[]-% Schematics Tools
[]--a Server Tools
B2t At oo
B

l & Spatial Statistics Tools

Display

= = =] @ + 3D Analyst s
x x Advanced Editing
= Im @ ArcToolbox Animation
[]--& 3D Analyst Tools Annotation
B & Analysis Tools ArcPad
& Cartography Teols
COGO

Data Frame Tools
Dirmnensioning
Distributed Geodatabase
v Draw
Editor
Effects
GPS
Geocoding
Geodatabase History
Geometric Metwork Editing
Georeferencing
Graphics
Labeling
Layout
Map Cache
Representation
Route Editing
Spatial Adjustment
v Standard k
StreetMap
Tablet
v Tools
Topoloegy
Utility Metwork Analyst
Versioning

Customize...

Zoom in on the center of your map

Selection
Source I Favorites | Index | Search I Results I
Drawing « k O~ A~ |‘0] Arial

IR TSN A

760433 1044.822 Unknown Units

Figure B.14 Toolbar Setup Shortcut Menu

Spatial Analyst *

=]

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 opens (Figure B.16).

Input raster is the maximum depth grid (depth0) for the flood scenario being assessed.
From the Input raster list, select the depth grid file or by clicking & next to the Input

raster list.

A Choose an input raster browser opens. Browse to the location of the depth grid file,
click on the depth grid filename and then click Add. The Choose an input raster
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ILTigure B.16 Reclassify Dialog Box

browser closes, and the filename of the grid appears in the Input raster box on the

Reclassify dialog box.

6. Leave the Reclass field box blank.

7. Default values appear in the Set values to reclassify box (Figure B.17). These values

i it
Reclassify l 7 ﬁj
E 3
Input raster: ||:|E|:|ﬂ'|I:I ﬂ Iil'ﬂ.|
Redass field: | j
Set values to redassify
Cld values Mew values - Classify...
D-2 2 K|
2-57 1
MoData MNoData
Add Entry |
i | I r Delete Enh’ies|
Load... | Save... | Precdision... |
[ Change missing values to MoData
Output raster: | C:\Users\qOhectam\Desktop\FIA_Workshop\FIA_ | 25
O Cancel
B,

(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

set values to redassify

Figure B.17 Set Values to Reclassify

0ld values Mew values - Classify...
16. 7665384 - 22,556134 15 |_|
22.556134 - 28, 345684 16
28.345684 - 34.135235 17
34.135235 - 39.924785 18 Add Entry
F9.924755 - 45. 714335 19 il
1 | 1] F
Load... Save... Predsian. ..
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to a new value of one (1). For an example, see Figure B.16. Note that when entering the
old value range a space is required on both sides of the dash (enter O - 2, not 0-2).

8. In the Output raster box, type the desired pathname for the depth grid or click &to
browse to the place where the grid is to be saved.

9. Click OK. The hazard area grid is created. When that is finished, the Reclassify dialog
box closes and the hazard area boundary grid displays in the ArcMap® window.

B.4.2 Generate a 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
(Figure B.1) and the ArcToolbox Pane displays in the ArcMap or ArcCatalog window.

2.  From the ArcToolbox Tree, double-click Conversion Tools, double-click From Raster,

and then double-click Raster to Polygon (Figure B.3). The Raster to Polygon dialog
box opens (Figure B.18).

r}" Raster to Polygon l = | E Lﬂh_r

Input raster

| C:\Temp\GIS_Workshop\GIS_Shapes\nf_boundary 7| Ei.-’“|
Field (optional)

| VALUE -l

Qutput polygon features
| C:\TemplEIs_WorkshopGIS_Shapes\RasterT_nf_bounl.shp e |

m

Iv Simplify polygons {optional)

-

oK Cancel Environments... | Show Help == |ﬂ

L=
Figure B.18 Raster to Polygon Dialog Box

3. 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 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 closed, and the path and the name of
the selected hazard area boundary file appears in the Input raster box on the Raster to
Polygon dialog box.
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4. The Field box should be set to VALUE; this option is used to assign values from the cells
in the hazard area boundary file to the polygons in the shapefile.

5. By default the software stores the output shapefile to the same directory as the selected
hazard area boundary grid. In the Output polygon features box, the path and the default
name for the shapefile appears. Change this name to symbolize the depth grid it represents
(i.e. normal fail hazardarea.shp).

6. Select Simplify polygons so that the software smoothes the polygons into simpler shapes.
7. Click OK. The Raster to Polygon dialog box closes and the Raster to Polygon Compute
dialog opens. 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 closes.

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 delete
them.

To edit the hazard area boundary shapefile:

1. From the Editor Toolbar click Editor (Figure B.19), from the shortcut menu click Start
Editing.

Editor « -

Figure B.19 Start Editing

2. Right click on the shapefile that was created in the previous section. From the shortcut
menu (Figure B.20), click Open Attribute Table. The attribute table for the hazard area
polygon file opens (Figure B.21).

3. Click Options (Figure B.21). From the shortcut menu, click Select by Attributes. The
Select by Attributes dialog box opens (Figure B.22).

4. Double-click on "GRIDCODE", in the SELECT * FROM shapefile name WHERE
box "GRIDCODE" appears. Click the equals sign button and then enter 2.
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g5 ArcToolbox

- 8 30 Analyst T

= £F Layers o
B RasterT_full_nal | |

[ B2 Copy
1
=M > Bemove

| Open Attribute Table ),

Joins and Relates [ 3

Figure B.20 Open Attribute Table Menu Item

-
Attributes of RasterT_full_nal

FID | Shape*® | ID | GRIDCODE
k| 4571 | Polygon 457
2209 | Polygon 220
2238 | Polygon 223
2810 | Polygon 281
3154 | Polygon 35
3178 | Polygon N7
3191 | Polygon 3o
32597 | Polygon 325
3416 | Polygon 341
3510 | Polygon 351
3725 | Polygon vz
4577 | Polygon 457
5000 | Polygon 500
5040 | Polygon 504
5064 | Polygon 506
5101 | Polygon 510
54586 | Polygon 546
5778 | Polygon 57T
6120 | Polygon 612
6143 | Polygon G614
5213 | Polygon 521
6355 | Polygon 635
6602 | Polygon 660
65938 | Polygon 693
TZ20 | Polygon T2
7470 | Polygon 74T
7483 | Polygon 748
7519 | Polygon 751
7519 | Polygon 751

[

Record: JJ|—J m|  Show:[ Al selected |

pflm|lalalalalalala|lalalalalalalalalalalalala|lalala|lala|lalaf—

@4 Find & Replace...

J

Clear Selection
- Switch Selection
Select Al

Add Field...

Turn All Fields On
¥~ Show Field Aliases

Restore Default Column Widths

Joinz and Relates

Related Tables

Bl Create Graph...
Add Table to Layout

Reload Cache

M <>

Print...
Reports
Export...

Appearapnce...

Records (1 out of 212115 Selected)

Options -

Figure B.21 Attribute Table

Click Apply, in the attribute table all the rows with a GRIDCODE equal to two (2) are
highlighted in a cyan color. If the shapefile is displayed in the ArcMap window, the same

items are highlighted in cyan.

Click Close, the Select by Attributes dialog box closes.

From the attribute table dialog box click the Delete key. All of the highlighted rows are

deleted. Click EJto close the attribute table.

B-14




HEC-FIA User's Manual Appendix B — Data Preparation

Select by Attributes [ g |ﬁl

Enter a ‘WHERE clause to select records in the table window.

Method : Create a new selection ﬂ
||FID|| ll
"o
"GRIDCODE"

= {3 Like
> ¥ = And
| | o
_| = [ Mot
|z Get Unique Walues | GoTom |

SELECT * FROM rastet_nf_szbol WHERE:
"GRIDCODE" =2

Clear Werify Help Load... Save...

Apply Cloge

Figure B.22 Select by Attributes Dialog Box

8. From the Editor Toolbar click Editor (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.

9. Repeat all steps in this section for each depth grid in the study.

B.5 Preparing Digital Terrain Model

Terrain data can be in binary grid format for use in HEC-FIA, or in the .tif format. HEC-FIA and
HEC-RAS 5.0 utilize .tif files; this section explains the steps to convert from ESRI Raster to .flt
so that the file can be imported into HEC-FIA 3.0. HEC-FIA converts the file to .tif for the user.
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.
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B.5.1 Clip the Original Digital Terrain Grid

If an existing terrain grid extends far beyond the limits of the study, the terrain grid can be
clipped to the same area that is covered by the maximum inundated depth grid. This allows
HEC-FIA to use the terrain grid in a more efficient manner. 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:
1. Start ArcMap. The ArcMap window opens (Figure B.13).

2. Ifthe ArcToolbox Pane is not present, click ArcToolbox & on the Standard Toolbar
(Figure B.1) and the ArcToolbox Pane displays 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).

Ea Spatial Analyst Tools
% Conditional

% Density

% Distance

E% Extraction

----- #° Extract by Attributes
...g% Extract by Circle
»
.47 Extract by Points
Figure B.23 Spatial Analyst Tools

4. The Extract by Mask dialog box opens (Figure B.24). Browse to the location of the
digital terrain grid file by clicking &|next to the Input raster list.

#° Extract by Mask l =] | [=] Lih_J
Input raster :
| C:\Temp\GIS_Workshep\GIS_Shapes\terrain | =

Input raster or feature mask data
| CATemphGI5_WorkshophGIS_Shapesimax_extent.shp j =
Output raster

| C:{Temp\GIS_Workshop\GIS_Shapes\Extract_terri

L

Ok Cancel Environments... Show Help ==

Figure B.24 Extract by Mask Dialog Box
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5. The Input Raster browser opens (see Figure B.25). Browse to the location of the digital
terrain grid file, click on the digital terrain gird filename. Click Add, the Input raster
browser closed, and the pathname of the selected digital terrain grid file (i.e., C:\Temp)
GIS Workshop\GIS Shapes\terrain) appears in the Input raster list on the Extract by
Mask dialog box (Figure B.24).

- .
Input raster or feature mask data Iﬁ

Lock in: {13 GIS_Shapes | e sslse|ed| == =(s8

34 terrain

= rastert_full_nal.shp
=l mergedch.shp

=l Merged_counties.shp
=

2 full_nass_ag

] extract_terrl

Name: |max_e:~ient shp Add

Show of type: |Hasters or Features j Cancel

[

Figure B.25 Input Raster or Feature Mask Data Browser

6. Browse to the location of the maximum inundated area bounding polygon shapefile
(created in Section B.3) by clicking &| next to the Input raster or feature mask data list
(Figure B.24). The Input raster or feature mask data browser opens (Figure B.25).

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
closes, and the path and the name of the selected maximum inundated area bounding
polygon shapefile appears in the Input raster or feature mask data list on the Extract
by Mask dialog box (Figure B.24).

8. By default the software creates the masked terrain digital grid in the same location as the
original terrain digital grid.

9. Click OK, the Extract by Mask dialog box closes and the Extract by Mask Compute
dialog box opens (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 closes and
the shapefile appears in the selected location.
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Extract by Mask @

Converting features. .. Cancel

100%5 <« Details

[ Close this dialog when completed successfully

“GI5 Workshoph\GI5 Shapes\terrain C: -
\TempiGI5 Workshop\GIS Shapes
‘\max extent.shp C:\Temp\GI5 Workshop

“GI5 Shapes‘\Extract terrl
Start Time: Thu May 19 14:22:31 2011

m

1

Figure B.26 Extract by Mask Dialog Box

Now in the selected directory, the masked terrain digital grid file appears.

B.5.2 Convert Terrain Grid to a Binary Format

1.

2.

Start ArcMap. The ArcMap window opens (Figure B.13).

If the ArcToolbox Pane is not present, click ArcToolbox & on the Standard Toolbar
(Figure B.1) and the ArcToolbox Pane displays in the ArcMap window.

From the ArcToolbox Tree, double-click Conversion Tools, double-click From Raster,
and then double-click Raster to Float (Figure B.3).

The Raster to Float dialog box opens (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 opens (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 closes, and the pathname of the selected clipped digital terrain grid
file appears in the Input raster box on the Raster to Float dialog box.

By default the software creates 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
(Figure B.6) the path and the default name for the binary file appears.

Click OK, the Raster to Float dialog box closes. The Raster to Float Compute dialog
box opens (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 closes.

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.
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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.

B.6 Preparing HAZUS Data

For a typical rapid consequence assessment, the required structure inventory can 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 opens (Figure B.1).

2. From the first pane, from the Catalog Tree, browse to the folder that contains the HAZUS

county and census block geodatabase file for the state that contains the study area (i.e.,
bndrygbs.mdb).

3. Double-click on bndrygbs.mdb, in the Contents Pane to display the contents of the
geodatabase file.

4. In the Contents Pane, hold down the CTRL key and click to select both hzCensusBlock
and hzCounty (Figure B.27).

Contents l Preview ] Metadata ]

Mame | Type

&l hzTract Personal Geodatabase Feature Class
hz5qFootageCccupT Perscnal Geodatabase Table
hz5qFootageCocupB Perscnal Geodatabase Table
hzMeansCountylocationFactor  Personal Geodatabase Table
hzExposureOccupT Perscnal Geodatabase Table
hzExposureCccupB Perscnal Geodatabase Table
hzExposureContentOccupT Perscnal Geodatabase Table
hzExposureContentOccupB Personal Geodatabase Table
hzDernographicsT Personal Gecdatabase Table
hzDermographicsB Personal Gecdatabase Table
hzCounty Personal Gecdatabase Feature Class
hzCensusBlock Personal Gecdatabase Feature Class
hzBldgCountOccupT Personal Gecdatabase Table
hzBldgCountOccupk Personal Gecdatabase Table
eqTractittribs Perscnal Geodatabase Table

Figure B.27 ArcCatalog® Contents Pane

5. With both feature classes selected, right click on one of the features. From the shortcut
menu, point to Export and select To Shapefile (multiple) (Figure B.28).

6. The Feature Class to Shapefile (multiple) dialog box opens (Figure B.29). The two
geodatabase feature classes that were selected in Step 5 are shown in the table under the
Input Features box.
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Figure B.28 Export Geodatabase to Shapefile (ArcCatalog® Contents Pane)
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Figure B.29 Feature Class To Shapefile (multiple) Dialog Box

7. Browse to where the shapefiles are to be stored, click & next to the Output Folder box
(Figure B.29). The Output Folder browser opens (Figure B.30). Browse to the folder
where shapefiles are to be stored, click Add. The Output Folder browser closes, and the
pathname with the selected folder appears in the Output Location box of the Feature
Class to Shapefile (multiple) dialog box (Figure B.29).
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Figure B.30 Add Data Browser

8. Click OK, the Feature Class to Shapefile (multiple) dialog box closes (Figure B.29),
and the Feature Class to Shapefile (multiple) Compute dialog box opens. 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 Shapefile
(multiple) Compute dialog box closes and the multiple shapefiles (i.e.,
hzCensusBlock.shp, hzCounty.shp) appears in the selected location.

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).

1. Start ArcMap. The ArcMap window opens (Figure B.13).

2. Add the two shapefiles generated from Step 5 (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 opens (Figure B.30). From the
browser, locate the inundated area bounding polygon shapefile to be used and click Add.
The Add Data browser closes and the selected shapefile appears in the Table of Contents
pane under Layers.

4. From the Selection menu, click Select by Location. The Select by Location dialog box
opens (Figure B.31).
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5.

6.

7.

Lets you select features from one or more layers based on where they are
located in relation to the features in another layer,

I want to:

|select features from
the following layer(s):

-]
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[1 mergedch
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[ Only show selectable layers in this list

Help O Apply | Close
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the features in this layer:
@ rmax_extent ﬂ
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[ Apply a buffer to the features in max_extent

of: |0.000000 |Feet -]

Figure B.31 Seclect By Location Dialog Box

Select By Location l 7 ﬁ]

From the "I want to" list, select "select features from". In the following layer(s) box

click hzCensusBlock.

From the "that" list, select intersect. From the "the features in this layer" list select the

inundated area bounding polygon shapefile (i.e., max_extent).

Click OK, a Selecting features window opens. Once all of the census blocks that are
touched by the inundation area polygon are selected, the Select By Location dialog box
closes. On the display, the selected census blocks are displayed in cyan.

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.,
hzCensusBlock). From the shortcut menu point to Data, click Export Data; the Export

Data dialog box opens (Figure B.33).
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Figure B.33 Export Data Dialog Box

2. From the Export list, select Selected features.
3.  From Use the same coordinate system as area, select the data frame.

4. Browse to where the shapefile is to be stored by clicking @ next to the Output shapefile
or feature class box. The Saving Data Browser opens. Browse to the folder where the
shapefile is to be stored. The Name box has a default name (i.e., Export QOutput.shp);
enter a name for the shapefile (i.e., Truman Censusclip.shp). Click Save, the Saving Data
Browser closes, and the path and the shapefile name appears in the Output shapefile or
feature class box of the Export dialog box (Figure B.33).
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5. Click OK. An Export Progress window appears, displaying the progress of exporting the
data. Once the exporting of the data to the shapefile is finished, a window appears asking
the user if the shapefile is to be added to the map, click No.

6. A shapefile of the clipped HAZUS data has been created in the selected location.

Repeat the above process of selecting only the data in the study area for the county data and
export to a shapefile.

B.6.1 Using 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 is 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
flVeh.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 fTAG.mdb database.

Step-by-step instructions on how to append tables using ArcCatalog® follows.
To merge HAZUS data for multiple states, do the following:

1. From the HAZUS data, locate the states of interest for the study area (i.e., VA1 (Virginia),
WV1 (West Virginia)).

2. Copy the required folders to the HEC-FIA project directory. It would be a good idea to
create a backup copy of these folders somewhere else.

3. Start ArcCatalog. The ArcCatalog window opens (Figure B.1).

4. If the ArcToolbox Pane is not present, click ArcToolbox @ on the Standard Toolbar
(Figure B.2) and the ArcToolbox Pane displays in the ArcCatalog window.

5.  From the ArcToolbox Tree, click Data Management Tools, click General, and then
double-click Append. The Append dialog box opens (Figure B.34).
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Figure B.34 Append Dialog Box

6. Now select the HAZUS dataset that is to be the input dataset. For example, the HAZUS
geodatabase file for the state of Virginia is used as the input dataset. From the Input
Datasets box, click & . The Input Datasets browser opens. Select the HAZUS
geodatabase file for the structure inventory (i.e., bndrygbs.mdb) for the state the represents
the study area (i.e., VA1) click Add. From the list, select the appropriate personal
geodatabase table (i.e., hizBldgCountOccupB), click Add. The Input Datasets browser
closes and the name appears in the Input Datasets table on the Append dialog box.

7.  Now select the HAZUS dataset that is to be the target dataset (master file). For example,
the HAZUS geodatabase file for the State of West Virginia is used as the target dataset.
From the Target Datasets box click Open. The Target Dataset browser opens. Select
the HAZUS geodatabase file for the structure inventory (i.e., bndrygbs.mdb) for the state
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that represents the study area (i.e., WV1), click Add. From the list, select the appropriate
personal geodatabase table (i.e., hzBldgCountOccupB), click Add. The Target Dataset
browser closes and the name appears 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 closes.

9. The Append compute dialog box opens. 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 closes.

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 is possible to import the target dataset
bndrygbs.mdb and flVeh.mdb files into the HEC-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.

B.7 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.

B.7.1 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 opens (Figure B.1).

2. From the first pane, from the Catalog Tree, browse to the folder that contains the HEC-
GeoRAS geodatabase for the HEC-FIA project.

3. Once the geodatabase file appears in the Contents tab of the main window, double-click
on the geodatabase filename (i.e., Turman_SDF.mdb). Now double-click on the
geodatabase feature dataset (i.e., RasResults).

B-26



HEC-FIA User's Manual Appendix B — Data Preparation

4. The stream centerline file created by HEC-GeoRAS should appear in the list (i.e.,
River2D). Right-click on the stream centerline filename from the shortcut menu point to
Export, click To Shapefile (single).

5. The Feature Class to Feature Class dialog box opens (Figure B.10).

6. The Input Features box (Figure B.10) should contain the name of the selected stream
centerline file. Browse to location where the shapefile is to be stored by clicking = next
to the Output Location box (Figure B.10). The Output Location browser opens (Figure
B.11). Browse to the folder where the shapefile is to be stored, click Add. The Output
Location browser closes, and the pathname with the selected folder appears in the Output
Location box of the Feature Class to Feature Class dialog box.

7. In the Output Feature Class box (Figure B.10), provide a name for the shapefile.

8. Click OK. The Feature Class to Feature Class dialog box closes and the Feature Class
to Feature Class Compute dialog box opens (Figure B.12). This dialog box contains
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 closes and the shapefile appears in the selected location.

9. Now in the selected directory, the shapefile appears. The stream centerline has been
successfully exported to a shapefile.

10. 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 cannot 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 HEC-RAS in an HEC-DSS
(Hydrologic Engineering Center's Data Storage System) file. The hydraulic engineer needs 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.
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1. Start HEC-RAS. The HEC-RAS window opens Figure B.35

$] HEC-RAS 5.0.0 == =]

File Edit Run View Options GISTools Help

e (T % e P Y S e 2 R e PN e [ O

Project: EtPauIIES h:\. ..\Desktop\V2_Testwatersheds\MewFIA_StPaullyas\St_Paul_Levee_Study.prj g

Plan: Fail Middle - 2D Run Modified k::‘n. .. \Desktop\V2_Testwatersheds\MewFIA_StPaulras\St_Paul_Levee_Study.pd3
Geometry: 5t Paul 2D Geometry - Modified IC:\.... \Desktop'¥2_Testwatersheds\NewFIA_StPaulyas\St_Paul_Leves_Study.g03
Steady Flow: | |

Unsteady Flow: | IC:\.... \Desktopv2_Testwatersheds\NewFIA_StPaulyas\st_Paul_Levee_Study.u11
Desaription :  [Jertical Datum: NAVDS® = [ HECRAS 5.0.0  [US Customary Units

Figure B.35 HEC-RAS Main Window

2. From the toolbar click [£], the Unsteady Flow Analysis dialog box opens (Figure B.36).

A Unsteady Flow Analysis )
File [Opt'lons Help

Plan| ¥ | Stage and Flow Output Locations ...

E? Wodified
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v
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Con Time Slicing ... 5 Minute "I

FE Calculation Options and Tolerances ... oK ProﬁIE:Iv
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v Check Data Before Execution
View Computation Log File ...
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Figure B.36 Unsteady Flow Analysis Dialog Box

3. From the Options menu, click Stage and Flow Output Locations, the Stage and Flow
Output Locations dialog box opens (Figure B.37).
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Figure B.37 Stage and Flow Output Locations Dialog Box
4. From the River list, select (All Rivers).
5. From the RS box, select (All Rivers).
6. Click the arrow to select all the cross-section locations to the Selected Locations box.
7. Click OK, the Stage and Flow Output Locations dialog box closes.
8. 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 contains the stage-

hydrographs created by HEC-RAS.

9. Click Compute and the HEC-RAS Computations dialog box opens. When
computations are finished, click Close, the HEC-RAS Computations dialog box closes.

10. The HEC-DSS file is created in the selected location.
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B.8 Impact Areas

Impact areas are required by HEC-FIA. Impact areas 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.

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 the impact areas are multi-part polygons, the impact areas can be
digitized in HEC-FIA.

B.9 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 F'P_Fail and FP_NonFail shapefiles by
clicking # Add Data. If the ArcToolbox Pane is not present, click ArcToolbox @& on
the Standard Toolbar (Figure B.2).

2.  From the ArcToolbox Tree, double-click Analysis Tools, double-click Overlay, and then
double-click Union (Figure B.38). The Union dialog box opens (Figure B.39).

3. From the Input Features list (Figure B.39), select the FP_Fail and FP_NonFail
shapefiles. The selected shapefiles appear in the table below the Input Features list.

4. Change the default name in the Output Feature Class (Figure B.39) to reflect that it is a
union of the two files.
5. Leave all other options as default and press OK. The Union dialog box closed and the
Union Dialog Compute box opens indicating when the union tool has completed its task
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Figure B.39 Union Dialog Box
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Open the attribute table of the new shapefile by right clicking on the shapefile in the table
of contents pane. Add a new field to the table by clicking Options and then clicking on
Add Field. The Add Field dialog box appears (Figure B.40). In the Name box enter
"Name", in the Type list select "Text", and in the Field Properties box enter 20 for the

Length (Figure B.40). Click OK.

Lenigth

— Field Properties

"Add Field B[]
M ame: INEITIE
Tupe: I Tent ;I

20

ok

Cancel

Figure B.40 Add Field Dialog Box

Next, enter the appropriate name for each polygon feature (FP_NonFail, FP_Fail). From
the Editor toolbar, select Start Editing (Figure B.19).

Double-click in the appropriate cell of the attribute table and enter the correct name for

each polygon in the table (Figure B.41).

B Attributes of westfork FP_BP_Union

LBX
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Hame
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b[_1]Polvgon | 335882050383 11232914056 FP_NorFsi

Record: ﬂﬂﬁﬂﬂ
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Records (1 ouk of 2 Selected)

Cptions - ?

Figure B.41 Entering Names into the Attribute Table

From the editor toolbar, select Stop Editing. Save the edits. The double warning time
polygon shapefile (westfork FP_BP Union.shp) is now ready for use in HEC-FIA.

B-32



HEC-FIA User's Manual Appendix B — Data Preparation

B.10 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 the continental United 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 (Figure B.13), add the maximum inundation shapefile (i.e.,
max_extent.shp) obtained in Section B.3 by clicking # Add Data.

2. Next, add the NASS agricultural grid file.
3. 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 zooms the map window to the shapefile extent.

| £F Layers
o 2 [

C B3 Copy
W
= f > Eemove

Open Attribute Table

I loins and Relates »
@-2 Zoom To Layer
Visible Scale Range r

Figure B.42 Zoom to Layer Menu Option

4. Next, right click on the NASS CDL grid in the table of contents and point to Data, click
Export Data (Figure B.43).

5. The Export Raster Data dialog box appears (Figure B.44).

6. Choose Data Frame (Current) for the Extent. This exports data to the current frame
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 selection
projects the NASS CDL data into the same projection as the maximum inundation
shapefile, which should be the projection system used for all FIA GIS data.

8. Leave the middle portion of the dialog with the default values. The Cell Size(cx, cy) is
automatically adjusted to meet the selected spatial reference.
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™ Force RGE Raster Size (columns, rows): I 754 I 2163
MNoData as: I
Mame | Property
Bands 1
Fixel Depth 3 Bit
Uncompressed Size 1.56 MB
Extent (eft, top, right, bottom)  { -6797162. 1049, 9090745, 1837, -5658650.4719, 9488065....
Spatial Reference MAD_1983_albers
Location: I C:\Users\gohectam'\Desktop\FIA_Workshop\FIA_Maps| Dql

Mame: I full_nass_agi.tf  Format: |'|'1|=|= ;I
Compression Type: Compression Quality 75

pr Lie= | NONE vI (1-100): I
=N

Figure B.44 Export Raster Data Dialog Box

9. Browse to the location where the shapefile is to be stored by clicking & next to the
Location box (Figure B.44).

10. Next select TIFF from the Format list (Figure B.44). In the Name box, enter the name of
the grid that is to be exported.
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11.

12.

13.

14.

15.

Click Save. The Export Data Dialog box closes and the user is prompted to add the new
data to the ArcMap project. Select No, the prompt closes, and the exported data is not
added to the ArcMap project.

Finally, create a world file for the exported data.
From the ArcToolbox Tree (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 opens (Figure B.46).

5& Data Management Tools

% Data Comparison

% Database

% Domains

% Feature Class

% Features

- Fields

% File Geodatabase

% General

% Generalization

% Indexes

% loins

% Layers and Table Views

% Projections and Transformations
EI% Raster

% Raster Catalog

% Raster Dataset

% Raster Processing

El% Raster Properties

..... #¢ Add Colormap

----- ‘& Batch Build Pyramids

----- & Batch Calculate Statistics
..... #* Build Pyramids

----- #¢ Build Raster Attribute Table
----- #* Calculate Statistics

..... #* Delete Colormap

----- #¢ Delete Raster Attribute Table
..... >
----- #* Get Cell Value

----- #* Get Raster Properties
Figure B.45 Export Raster World File

Browse to the location of the masked digital terrain grid file by clicking =/ 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) is 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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i '
A Export Raster World File SR
-
& Input Raster Dataset
| =
Ok, Cancel Environments... Shaow Help ==

L
Figure B.46 Export Raster World File Dialog Box
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Appendix C

Coordinate System Setup

To maintain a geographic reference (also called a geo-reference), HEC-FIA uses a user-selected
coordinate system. This allows HEC-FIA to establish x- and y-coordinates in WCS for each
point on the layer, regardless of their actual projected coordinate system. The x-coordinate is
referred to as "easting" and the y-coordinate is referred to as "northing" following customary use
in surveying and mapping. This appendix focuses on how to setup and edit different coordinate
systems.

CA Geographic Referencing
To maintain a geographic reference, the user must specify a Gridded Pata Simulation
coordinate system for each HEC-FIA project. To establish the grid
size and coordinate system:

Default Map Properties
% Mew Map Window

Map Window Settings

1. From the Maps menu, click Default Map Properties (Figure Zoom To Map Extents
C.1).
Save Map Image...
2. The Default Map Properties for dialog box opens Figure C.1 Maps Menu
(Figure C.2).
E Default Map Properties for 5tPaul @

Map Extents | Default Map Layers

Coordinate System: MAD_1983_Albers

Extents:
Easting: Morthing:
Minirmum: T51457.929 Min: E015105.501
Maximum: 751766.17 Max: B015291.75

[ Set Map Extents to Display

Grow to Map Extentsi

’ Ok H Cancel ” Apply

Figure C.2 Default Map Properties for Dialog Box
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3. The information in the Map Default Properties for dialog box (Figure C.2) includes:
Coordinate System: this box identifies the established coordinate system for a
watershed. To edit the coordinate system, click View (Figure C.2).

Extents — Easting Min, Max, Northing Min, and Max. These values indicate the
location of the left, top, right, and bottom borders of the grid in the display area.

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

C.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 simplest way to add a coordinate system to an HEC-FIA project is to import a projected
shapefile into the map window. The coordinates are set based on the *.prj file of the first map
added to the map window.

Another way to add a coordinate system to an HEC-FIA project is from the Default Map
Properties for dialog box (Figure C.2), click View. The Map Coordinate Information dialog
box opens (Figure C.3).

-

ﬁ Map Coordinate Information [ 22|
Map Coordinate Information

System: | well Known Text -

PROJCS[MAD_1983_Albers",
GEOGCS["GCS_MNorth_American_1983",
DATUM[C_Morth_American_1983",
SPHEROQID['GRS_1980", 6378137.0, 298.257222101]],
PRIMEM["Greenwich”, 0.0],
UMIT"degree”, 0.017453252519943295],
AXIS[Longitude”, EAST],
AXIS["Latitude”, NORTH]],
PROJECTIOM[ Albers_Conic_Equal_Area”],
PARAMETER[ central_meridian”, -96.0],
PARAMETER[ atitude_of_origin”, 23.0],
PARAMETER["standard_parallel_17, 29.5],
PARAMETER[false_easting”, 0.0],
PARAMETER[Talse_northing”, 0.0],
PARAMETER["standard_parallel_2~, 45.5],
UNIT[foot_survey_us", 0.3043006096012192],
AXIS[X", EAST],
AXISY™, NORTH]]

| Load from file... ok || cancel

Figure C.3 Map Coordinate Information Dialog Box
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Click Load from file, an Open Browser opens (Figure C.4), browse to a .prj that contains the

correct projection for the HEC-FIA project.

Figure C.4 Open Browser

[ Open =X
Lookin: | | maps | F -
N . Cl
';E? =] Cens_us_Ellocks_Clip.prj
Recentltems | Cl.pr
7] Counties.prj
7| CrossSections.prj
! 7| State.prj
Desktop || StorageAreas.prj
. StPaulStreamAlignment. prj
7| StPaulStudyArea.prj
L
My
Documents
LY
Computer
A,
‘_l_.\' File name: StPaulStreamaAlignment.prj
Network  Files oftype” projection (pr) ]

A few notes on performance, if a background image file or an internet map file is being used, it
is best to set the projection to that of the background image map, this speeds up the zooming by
re-projecting the data on the fly rather than the background image. Also, the background
imagery is better when viewed in the native projection.

The coordinate systems available in HEC-FIA are shown in Table C.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 C.1 Coordinate Systems Available in HEC-FIA

Coordinate Systems Units Spheroid
X-Y U.S. feet N/A
Google/Bing Web Mercator WGS 84
Geographic radians WGS 72
Universal Transverse Mercator meters GRS 1980(NAD&3)
State Plane Coordinates meters GRS 1980(NAD&3)
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
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C.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. The X-Y coordinate system has no spheroid specification.

To set parameters for the X-Y Coordinate System:

1. From the Maps menu, click Default Map Properties. The Default Map Properties for
dialog box opens (Figure C.2).

2. The Coordinate System field displays the name of the selected coordinate system (X-Y is
default). Click View. The Map Coordinate Information dialog box opens (Figure C.5).

i =

ﬁ Map Coordinate Information @
Map Coordinate Information
System: |-y -
Units .S Feet -
Load from file... OK | | Cancel

Figure C.5 Map Coordinate Information Dialog Box - X-Y Coordinate System
3. From the System list, select X-Y.
4. From the Units list, select the units for the X-Y coordinate system.

5. Click OK. The Map Coordinate Information dialog box closes (Figure C.5). In the
Coordinate System box of the Default Map Properties for dialog box (Figure C.2), X-Y
is displayed.

C.2.2 Google/Bing Web Mercator Coordinate System
The Google/Bing Web Mercator coordinate system (Figure C.6) is a variation of the Mercator
projection and is the standard for most web mapping applications. Also, used by Bing and

OpenStreet.

1. From the Maps menu, click Default Map Properties. The Default Map Properties for
dialog box opens (Figure C.2).
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T =

E Map Coordinate Information @

Map Coordinate Information

System: :EGnnIge.fEIing Web Mercator v:

PROJCSMWGES 84 / Pseudo-Mercataor®,
GEOGCS[WGS 847,
DATUMWGS_1984",
SPHERDID[WGS 847, 6378137, 298.257223563, AUTHORITYTEPSG™," 703
AUTHORITYTEPSG™,"6326™)],
PRIMEM[ " Greenwich®, 0, AUTHORITY['EPSG™,"8901],
UNIT degree”, 0.01745329251994328, AUTHORITY["EPSG™,"91227],
AUTHORITYTEFPSG®, 4326,
PROJECTION Mercator_13P7],
PARAMETER[ central_meridian” 0],
PARAMETER[ scale_factor,1],
PARAMETER[false_easting”,0],
FPARAMETER[Talse_northing™, 0],
UMM metre”, 1, AUTHORITY["EPSG™,"80017]],
AXISC EAST],
AXISY" MORTH],
AUTHORITY[EPSG™,"3857]

4 L I

Load from file_. Ok || Cancel |

Figure C.6 Map Coordinate Information Dialog Box - Google/Bing Web Mercator Coordinate
System

2. The Coordinate System box displays the name of the selected coordinate system (X-Y is
default). Click View. The Map Coordinate Information dialog box opens (Figure C.6).

3. From the System list, select Google/Bing Web Mercator.

4. The Map Coordinate Information dialog box (Figure C.6) displays information about
the coordinate system.

5. Click OK. The Map Coordinate Information dialog box closes (Figure C.6). In the
Coordinate System box of the Default Map Properties for dialog box (Figure C.2),
Google/Bing Web Mercator should be displayed.

C.2.3 Geographic Coordinate System

Each of the different coordinate systems has their own set of options editable in the Map
Coordinate Information dialog box (Figure C.7). For a Geographic Coordinate System, users
can define units and spheroid.
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El Map Coordinate Information [=2]
Map Coordinate Information
System. | Geographic -
Units: Radians -
Spheroid: Clarke 1866(NAD2T) -
Load from file... OK | | Cancel

Figure C.7 Map Coordinate Information Dialog Box - Geographic Coordinate System
To set parameters for the Geographic Coordinate System:

1. From the Maps menu, click Default Map Properties. The Default Map Properties for
dialog box opens (Figure C.2).

2. The Coordinate System field displays the name of the selected coordinate system (X-Y is
default). Click View. The Map Coordinate Information dialog box opens (Figure C.7).

3. From the System list, select Geographic.

4. From the Units list, select the units for the Geographic coordinate system. The only units
available should be Radians, Degrees of Arc, and Seconds of Arc.

5. From the Spheroid list, select a spheroid type for the Geographic coordinate system.
6. Click OK. The Map Coordinate Information dialog box closes (Figure C.7). In the

Coordinate System box of the Default Map Properties for dialog box (Figure C.2),
Geographic should be displayed.

C.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 System:

1. From the Maps menu, click Default Map Properties. The Default Map Properties for
dialog box opens (Figure C.2).
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2. The Coordinate System field displays the name of the selected coordinate system (X-Y is
default). Click View. The Map Coordinate Information dialog box opens (Figure C.8).

ﬁ Map Coordinate Information I
Map Coordinate Information
System: Universal Transverse Mercator x|
Units:  1U.S. Feet -
Spheroid: | Clarke 1866(NAD27) v
UTM Zone:
Load from file... OK | | Cancel

Figure C.8 Map Coordinate Information Dialog Box - Universal Transverse Mercator Coordinate
System

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 Universal Transverse Mercator
coordinate system.

6. Inthe UTM Zone box, enter the UTM zone number.
7. Click OK. The Map Coordinate Information dialog box closes (Figure C.8). In the

Coordinate System box of the Default Map Properties for dialog box (Figure C.2),
Universal Transverse Mercator should be displayed.

C.2.5 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 (NADS3).

To set parameters for the State Plane Coordinate System:

1. From the Maps menu, click Default Map Properties. The Default Map Properties for
dialog box opens (Figure C.2).
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2.

The Coordinate System field displays the name of the selected coordinate system (X-Y is
default). Click View. The Map Coordinate Information dialog box opens (Figure C.9).

-

ﬁ Map Coordinate Information @
Map Coordinate Information
System: ‘State Plane Coordinates P
Zone:
Load from file... Ok | | Cancel

Figure C.9 Map Coordinate Information Dialog Box - State Plane Coordinates Coordinate
System

From the System list, select State Plane Coordinates.
In the Zone box, enter the zone for the state. These codes are FIPS codes.
Click OK. The Map Coordinate Information dialog box closes (Figure C.9). In the

Coordinate System box of the Default Map Properties for dialog box (Figure C.2),
State Plane Coordinates should be displayed.

C.2.6 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.

From the Maps menu, click Default Map Properties. The Default Map Properties for
dialog box opens (Figure C.2).

The Coordinate System field displays the name of the selected coordinate system (X-Y is
default). Click View. The Map Coordinate Information dialog box opens (Figure C.10).

From the System list, select Albers Equal-Area Conic.
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-

ﬁ Map Coordinate Information @

Map Coordinate Information

System:  ialbers Equal-Area Conic v

Units: U.S. Feet -

Spheroid: | Clarke 1866(NAD27) -
Latitude of the first standard parallel: M d '

Latitude of the second standard parallel:  |p d ' "
Longitude of the central meridian: E d '
Latitude of the projection arigin: M d ' "
False easting:

False northing:

Load from file... Ok l | Cancel

Figure C.10 Map Coordinate Information Dialog Box - Albers Equal-Area Conic Coordinate
System

4. From the Units list, select the units for the Albers Equal-Area Conic coordinate system.

5. From the Spheroid list (Figure C.10), select a spheroid type for the Albers Equal-Area
Conic coordinate system.

6. The remaining items to be entered are the angular parameters that are required to fine-tune
the projection. When specifying latitudes enter N or S, and for longitudes, enter E or W.
Use the SPACEBAR to toggle between the entries.

7. Click OK. The Map Coordinate Information dialog box closes (Figure C.10). In the
Coordinate System box of the Default Map Properties for dialog box (Figure C.2),
Albers Equal-Area Conic should be displayed.

C.2.7 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.
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To set parameters for the Lambert Conformal Conic Coordinate System:

1. From the Maps menu, click Default Map Properties. The Default Map Properties for
dialog box opens (Figure C.2).

2. The Coordinate System field displays the name of the selected coordinate system (X-Y is
default). Click View. The Map Coordinate Information dialog box opens (Figure C.11).

T

ﬁ Map Coordinate Information @

Map Coordinate Information

System: i ambert Conformal Conic P w

Units: U.S. Feet -

Spheroid: Clarke 1866(NAD27) v
Latitude of the first standard parallel: M d ' "

Latitude ofthe second standard parallel: | d '
Longitude of the central meridian: E d ' "
Latitude of the projection origin: M d ' "
False easting:

False northing:

Load from file... QK I | Cancel

Figure C.11 Map Coordinate Information Dialog Box - Lambert Conformal Conic Coordinate
System

3. From the System list, select Lambert Conformal Conic.
4. From the Units list, select the units for the Lambert Conformal Conic coordinate system.

5. From the Spheroid list (Figure C.11), select a spheroid type for the Lambert Conformal
Conic coordinate system.

6. When specifying latitudes enter N or S, and for longitudes, enter E or W. Use the
SPACEBAR to toggle between the entries.

7. Click OK. The Map Coordinate Information dialog box closes (Figure C.11). In the
Coordinate System box of the Default Map Properties for dialog box (Figure C.2),
Lambert Conformal Conic should be displayed.
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C.2.8 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.

From the Maps menu, click Default Map Properties. The Default Map Properties for
dialog box opens (Figure C.2).

The Coordinate System field displays the name of the selected coordinate system (X-Y is
default). Click View. The Map Coordinate Information dialog box opens (Figure C.12).

-

E Map Coordinate Information @
Map Coordinate Information
System:  Transverse Mercator -
Units: U.S. Feet v
Spheroid: | Clarke 1866(NAD2T) -

Scale factor at central meridian:

Longitude of the central meridian: E d
Latitude of the projection arigin: M d ' "
False easting:

False northing:

Load from file... OK | | Cancel

Figure C.12 Map Coordinate Information Dialog Box - Transverse Mercator Coordinate System
From the System list, select Transverse Mercator.
From the Units list, select the units for the Transverse Mercator coordinate system.

From the Spheroid list (Figure C.12), 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.
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7. When specifying latitudes enter N or S, and for longitudes, enter E or W. Use the
SPACEBAR to toggle between the entries.

8. Click OK. The Map Coordinate Information dialog box closes (Figure C.12). In the

Coordinate System box of the Default Map Properties for dialog box (Figure C.2),
Transverse Mercator should be displayed.

C.2.9 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. From the Maps menu, select Default Map Properties. The Default Map Properties for
dialog box opens (Figure C.2).

2. The Coordinate System field displays the name of the selected coordinate system (X-Y is
default). Click View. The Map Coordinate Information dialog box opens (Figure C.13).

-

ﬁ Map Coordinate Information @

Map Coordinate Information

System:  Alpers Equal-Area Conic (SHG) -
Units: Meters -
Spheroid’ | GRS 1980(NAD33) -
Latitude of the first standard parallel: M| 29| d| 30" al ©
Latitude of the second standard parallel: ) | a5 d | 30 ° ol =
Longitude of the cemtral meridian: W | g5 d ol " ol "
Latitude of the projection origin: N | 23| d ol” ol "
False easting: 0
False morthing: i
Load from file... OK l | Cancel

Figure C.13 Map Coordinate Information Dialog Box - Albers Equal-Area Conic (SHG)
Coordinate System

3. From the System list, select Albers Equal-Area Conic (SHG).
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From the Units list, select the units for the Albers Equal-Area Conic (SHG) coordinate
system.

From the Spheroid list (Figure C.13), 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 closes (Figure C.13). In the

Coordinate System box of the Default Map Properties for dialog box (Figure C.2),
Albers Equal-Area Conic (SHG) should be displayed.

C.2.10 Polar Stereographic (HRAP) Coordinate System

The Hydrologic Rainfall Analysis Project (HRAP) projection system, is a type of polar
stereographic coordinate system. 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.

From the Maps menu, click Default Map Properties. The Default Map Properties for
dialog box opens (Figure C.2).

The Coordinate System field displays the name of the selected coordinate system (X-Y is
default). Click View. The Map Coordinate Information dialog box opens (Figure C.14).

From the System list, select Polar Stereographic (HRAP).

From the Units list, select the units for the Polar Stereographic (HRAP) coordinate
system.

From the Spheroid list (Figure C.14), select a spheroid type for the Polar Stereographic
(HRAP) coordinate system.

The values entered in the Semi-major and Semi-minor boxes (Figure C.14) reflect the
length of the axes of an ellipse and change according to spheroid selection. In Figure C.14,
Sphere of Radius 6371200 Meters is selected as the spheroid, and the lengths of the axes
have been automatically entered to reflect a sphere of radius 6371200 feet.

The remaining parameters are informational and are not editable.
Click OK. The Map Coordinate Information dialog box closes (Figure C.14). In the

Coordinate System box of the Default Map Properties for dialog box (Figure C.2),
Polar Stereographic (HRAP) should be displayed.
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T

Map Coordinate Information @

Map Coordinate Information

System: :EF'nIarSterengraphic{HF&AF‘} ":
Units: :Meters "':
Spheroid: :Sphere of Radius 6371200 Meters v:
Axis
Semi-major; 6371200  Semi-minor: 6371200
Central Meridian: W 105 d o :
Latitude of true scale: M go| d o " o| "
False eastnge | qaps00n

False notthingg |  =cannnn

Load from file... Ok | | Cancel

Figure C.14 Map Coordinate Information Dialog Box - Polar Stereographic (HRAP) Coordinate
System
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Appendix D

Layer Display Properties

There are many map layers supported by HEC-FIA. The different map layers are described in
Chapter 4, Section 4.2 (page 4-1) of this manual. Users can edit several display properties for
each of these layers, and the different editor dialog boxes are layer-specific to polygon
shapefiles, line shapefiles, and gridded data. This Appendix outlines the functions of each of the
editors for the different layers in HEC-FIA.

To access the map layer editors, beneath the Content Pane, select the Maps Tab. The Content
Pane displays all of the study elements that are represented in the map window. Select the map
layer to be edited and right-click. From the shortcut menu (Figure D.1) click Properties. An
editor specific to the selected map layer opens.

. Map Layers

.. [7] BaseNSI

i1 [ StPaulsA

.. [¥] XcutLines

.. [ stpaul_10ft

+ FliCrossSections.shp

11 [7] StPaulStreamAlign Expand

+ StorageAreas.shp Collapse
4 [ StPaulStudyArea.st

Move To Top
i [WF] IMmpacthrea

Move Up
5. State.shp

‘ Maove Down

+ 7| Counties.shp
.. [7] Internet Map Move To Bottom

Show Legend
Change Label

Properties %

Set Scalefurzunm-i-n
Set Scale for Zoom-out
Rermnowve Scale Factors
Copy To..

Attributes Table

Figure D.1 Map Layer Shortcut Menu
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D.1 Polygon Shapefile Display Properties

Shapefiles store non-topological 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 has a
different set of display options.

User-editable polygon shapefile display properties include Fill, Borders, and Labels.

To edit polygon shapefile fill properties:

1. From the Content Pane with the Maps Tab selected, right-click on the name of a
polygon shapefile (*.shp).

2. From the shortcut menu, click Properties (see Figure D.1). The Edit Polygon Properties
dialog box appears (Figure D.2).

ﬁ Edit Polygon Properties @
UsersiqOhecprb/Deskiop/FlIA_ProjectsiStPaulimapsi/Counties . shy
Fill | Border | Labels

Draw Features using:

One Fill -

| Display Fill

Color | NN darkred -

Swie | =

Transparency

: I |40

| Ok | | Cancel | | Apply |

Figure D.2 Edit Polygon Properties Dialog Box
3. Under the Fill tab, check the Display Fill box to fill the selected shapefile.

4. By default, HEC-FIA draws fill features using One Fill for the selected shapefile. To set
fill properties for a single fill:

a. From the Color list, select the fill color. In the example in Figure D.2, dark red has
been selected.

b. From the Style list, select the fill style (e.g., solid color, diagonal lines, etc.).

c. Use the Transparency slider to select the level of transparency fill.
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5. Users can also establish separate fill colors by shapefile attribute:
a. From the Draw Features using list (Figure D.2), select Attribute Values.
b. From the Field for values list, select the name of the shapefile attribute that

represents the separate polygons. In Figure D.3, Name has been selected for the
shapefile Counties.shp.

Ed £dit Polygon Properties [ 22|
Users/q0hecprb/Desktop/FIA_Projects/StPaulimaps/Counties.shy

Fill Elnrderl Labels

Draw Features using:

Aftribute Values -

Display Fill

Field forvalues | gaME -

Stle [ v
Use Gradations 5

Transparency

I 25

Color

Start | [ biue -
End | red -

Colar WValue
|Ramsey_MN

QK ” Cancel ” Apply

Figure D.3 Fill Polygon by Shapefile Attribute

c. From the Style list, select the desired fill style.

d. Use the Transparency slider to select the level of transparency for the fill.

e. From the Color box (Figure D.3), select the start and end of the color range for the
shapefile. HEC-FIA fills in the colors in between. In Figure D.4, the shapefile has

been filled according to the properties entered in Figure D.3.

6. Once fill properties have been edited, click Apply to apply the display properties to the
layer. When finished editing, click OK.
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Figure D.4 Shapefile Polygon Filled by Attribute

To edit shapefile border properties:

1. From the Content Pane with the Maps tab selected, right-click on the name of a polygon
shapefile (*.shp).

2. From the shortcut menu, click Properties (Figure D.1). The Edit Polygon Properties
dialog box appears (Figure D.2).

3. Click the Border tab and select Display Border to create a border (Figure D.5).

P

E Edit Polygon Properties @

rbvDesktop/FlA_Projects/StPaulimapsiStoragefreas.shp

Fill| Border | Labels |

Display Border

Color '_ black |

Stle | ——— )

Weight —— v
oK ] I Cancel Apply

Figure D.5 Edit Polygon Properties Dialog Box - Border Tab




HEC-FIA User's Manual Appendix D — Layer Display Properties

4. From the Color, Style, and Weight lists (Figure D.5), edit the border color, style (e.g.
solid, dashed, etc.), and weight as desired.

5. Click Apply to display changes in the Map Window and continue editing.
6. When finished editing, click OK to close the dialog.
To edit labels for shapefile attributes:

1. From the Content Pane with the Maps tab selected, right-click on the name of a polygon
shapefile (*.shp).

2. From the shortcut menu, click Properties (Figure D.1). The Edit Polygon Properties
dialog box appears (Figure D.2).

3. Select the Labels tab (Figure D.6).

-

E Edit Polygon Properties [ 22 |
rb/Desktop/FlA_Projects/StPaulimaps/StorageAreas.shp

| FiII| Border | Labels

Label features using:

Mame -

AaBbCc 123

Font :SanSSerif v:
[|Bolg Sample text
] itatic AaBbCc 123

Size
] 12
Flacement
Position:  EAST -
Fotation
0 a0 180 270 360
’ QK ] [ Cancel l ’ Apply

Figure D.6 Edit Polygon Properties Dialog Box - Labels Tab
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7.

D.2

From the Label features using list (Figure D.6), select the name of the shapefile attribute
that represents the labels for separate polygons. Name has been selected for the shapefile
StorageAreas.shp.

From the Font list (Figure D.6) select the desired font for labels, select whether to make
the labels bold or italicized, and the Size slider adjusts the font size for labels. From the
Placement box, the user can adjust the placement of labels and rotate labeled.

Click Apply to display changes in the Map Window and keep editing.

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 5.2, page 5-4).

User-editable line shapefile display properties include Style and Labels.

To edit line shapefile style properties:

1.

2.

From the Content Pane with the Maps tab selected, right-click on the name of a line
shapefile (*.shp).

From the shortcut menu, click Properties (Figure D.1). The Edit Line Properties dialog
box appears (Figure D.7).

r 5

ﬁEdit Line Properties | 23 |
[A_ProjectsiStPaulimaps/StPaulStreamAlignment.shp
Style | Labels
Draw Features using:
One Style -
Color [ magenta -
Style —— -
Weight | —— -
QK l | Cancel Apply

Figure D.7 Edit Line Properties Dialog Box
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3. From the Draw Features using list, One Style is the default. This option applies style
properties to all of selected shapefile.

a. From the Color list, select the display color of the line shapefile

b. From the Style list, select the line style of the shapefile.

c. From the Weight, select the desired weight (thickness) of the line.
4. Users can also edit features of a line shapefile by attribute:

a. From the Draw Features using list (Figure D.7), select Attribute Values (Figure

D.8).
&l Edit Line Properties | 2 |
1A_Projects/StPaul/mapsiStPaulStreamAlignment.shp
Style | Labels
Draw Features using:
_Aitribute WValues =
Field forvalues | Stream_ID o
Style — -
Weight ——— x|
Use Gradations =
Color
Start N blue v
End | red -
Color Value
MissRiver
Mooers_Lake
Ok ] ’ Cancel ] ’ Apply

Figure D.8 Features Using Shapefile Attribute

c. From the Field for values list, select the name of the shapefile attribute that
represents separate lines. Stream_ID has been selected for the shapefile
StPaulStreamAlignment.shp.

d. Select the desired line style from the Style list.
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e. Select desired line weight (thickness) from the Weight list (Figure D.8).

f. Select a Start color and an End color. HEC-FIA automatically fills in a gradation in
between the two colors.

5. When the desired changes have been made, click Apply and the changes display in the
Map Window. When finished editing, click OK to close the dialog box.

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:

1. From the Content Pane with the Maps tab selected, right-click on the name of a line
shapefile (*.shp).

2. From the shortcut menu, click Properties (Figure D.1). The Edit Line Properties dialog
box appears (Figure D.7).

3. Select the Labels tab (Figure D.9).

ﬁ Edit Line Properties @
“1A_Projects/StPaulimapsiStPaulStreamaAlignment.shp
Style | Labels
Label features using:
Stream D P w
AaBbCc 123
Font | sansSerif -
Bolg Sample text
talic AaBbCc 123
Size
1 12
Placement
Position: | EAST -
y
Rotation
0 a0 180 270 360
’ Ok ] | Cancel | | Apply

Figure D.9 Edit Line Properties Dialog Box - Labels Tab
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D.3

From the Label features using list (Figure D.9), select the name of the shapefile attribute
that represents the labels for separate lines. Stream_ID has been selected for the shapefile
StPaulStreamAlignment.shp.

From the Font list (Figure D.9) select the desired font for labels, select whether to make
the labels bold or italicized, and the Size slider adjusts the font size for labels. From the
Placement box, the user can adjust the placement of labels and rotate labeled.

Click Apply to display changes in the Map Window and keep editing.

When finished editing, click OK to close the Edit Line Properties dialog box (Figure
D.9).

Gridded Data Display Properties

For gridded data (.tif), users can adjust display properties for color by elevation as well as toggle
at which scales the layer are displayed in the Map Window.

To adjust display properties for data grids:

1.

From the Content Pane with the Maps tab selected, right-click on the name of a gridded
data file (*.tif).

From the shortcut menu, click Properties. The Elevation Options dialog box appears
(Figure D.10).

From the list box (Figure D.10), there are available color contour schemes — Aspect
Shading, Grayscale, Linear, Precipitation, Red-Green-Blue, Terrain (default), and
Water Depth.

The Draw Edges (Figure D.10) option is specifically for ASCII NetTin files. If selected,
the edges of the triangles that make up an ASCII NetTin file are drawn.

The contour tic interval can be set by entering a value in the Tic Interval box (Figure
D.10).

HEC-FIA sets the maximum and minimum limits of the contours automatically. To
override the maximum and minimum limits, clear System Specified Min/Max Values
(Figure D.10) 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 (Figure D.10).
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E Elevation Options el
Cilsers\qOhecprb\Deskiop\FIA_Projects\StPaulimapsistpaul_10f tif
Properties | Scale
:Red—Green—Ellue v: Scale
"] Draw Edges 957
947
Contour Limits g3y
TicInterval() 10.0/ | [¥] System Specified Min/Max Values 312;
Maximum() 264. 187 Minimum() &76.969 =
- 847y
- &y
- &rr
Brightness (0.0-1.0) 1 1.0 [——  gg7
Saturation (0.0-1.0) 1 1.0 857
- o4y
Transparency (0.0-1.0) [| 0.0/ |=——— 337
[¥] Aspect Shading T 8F
= o7
Angle (0-360 Degrees) ﬂ 160.0) |[=—=————— &07
- 747
[T] Adjust Color Scale to Clipping Area 297
[T Maximum Clipping TiT
TET
Yalue 757
Color vay
- _— TaT
Minimum Clippin
[ pping 27
Yalue Al
Color e
1=
BT
GBYT
[ 0K ] [ Cancel ] Apply

Figure D.10 Elevation Options Dialog Box

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. The
user can adjust the angle of the light source by using the Angle slider bar or by entering a
value in the box. If aspect shading is not desired, clear Aspect Shading (Figure D.10).

Clipping allows users to highlight an area using user-definable color choices and values.
For maximum clipping, fill the contour with the 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 Maximum Clipping (Figure
D.10), then choose a color by clicking Color, and either enter a maximum clipping value
by using the Value slider bar or enter a value in the box.
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10.

11.

12.

Minimum clipping fills 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 Minimum Clipping (Figure
D.10), then choose a color by clicking Color, and either enter a minimum clipping value
by using the Value slider bar or by entering a value in the box.

Click Apply to display changes in the Map Window and keep editing.

When finished editing, click OK to close the dialog (Figure D.10).

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.

From the Content Pane with the Maps tab selected, right-click on the name of a gridded
data file (*.tif).

From the shortcut menu, click Properties. The Elevation Options dialog box appears
(Figure D.10).

Select the Scale tab (Figure D.11).

ﬁ Elevation Options &3
CWsers\g0hecproiDesktop\FIA_Projects\StPaulimaps\stpaul _10f.tif

Properties | =cale

@ Always show layer

Only show layer in the following scale range

Only visible below 1:

[}
(T
E

Only visible above 1:

[y}
(T
E

| OK | | Cancel Apply

Figure D.11 Elevation Options Dialog Box - Scale Tab

Select Always Show Layer (Figure D.11) to display the layer in the Map Window at all
scales.

To make the layer visible only below a certain scale level, select Only show layer in the
following scale range (Figure D.11). Zoom to the desired scale level, click Set to
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Current for Only visible below 1. The layer now appears only when the zoom scale is
below this level.

To make the layer visible only above a certain scale level, select Only show layer in the
following scale range (Figure D.11). Zoom to the desired scale level, click Set to
Current for Only visible above 1. The layer now appears only when the zoom scale is
higher than this level.

Click Apply to display changes in the Map Window and keep editing.

When finished editing, click OK to close the dialog.
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Appendix E

Using the Color Chooser

The Color Chooser (Figure E.1) provides flexibility in the selection of colors for map layers,
labels, and background colors. The Color Chooser has three tabs: Swatches, HSB, and RGB,
offering three methods for choosing a color. Under each method, the preview area allows the
user to preview color choices before applying changes.

i E Choose & Color ﬁw

: Swatches i HSB | RGB

| Ok $| Cancel || Feset |

Figure E.1 Color Chooser - Swatches Worksheet

E.1l Swatches Worksheet

The Swatches worksheet provides a palette of pre-defined colors. From the palette, select a

color. Once a color has been selected, the Recent and Preview boxes display that color. Click
OK and the Color Chooser closes (Figure E.1). Depending on where the Color Chooser was
accessed, the user clicks either Apply or OK and the color change appears in the display area.
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E.2 HSB Worksheet

HSB is the Hue, Saturation, and Brightness color model, which allows the user to set the hue,
saturation, and brightness of colors. From the Color Chooser, select the HSB tab; the HSB
Worksheet (Figure E.2) becomes available.

f E Choose & Color lﬁﬁ

Swatches | H5B | RGB

232 =
8| 52

@B | 95

R 116
G| 132
B| 242

Preview

| DP{S| Cancel || Reset |

Figure E.2 Color Chooser - Hue, Saturation, and Brightness Worksheet

Several ways are available to adjust the hue, saturation, and brightness of the colors. The slider
bar in conjunction with the H, S, and B options changes the color, if the user selects red with the
H option selected, then when the user switches to the S and B options, the user is changing the
saturation and brightness of red. Another way to affect the colors is in the H, S, and B boxes, the
user can directly enter a value for hue, saturation, and brightness. The following rules apply to
the values that can be entered 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 final method for setting the color on the HSB worksheet is from the color palette, click and
drag the little white circle. As the little white circles is dragged, the hue, saturation, and
brightness values, along with the red, green and blue color values area atomically changed. The
red, green, and blue values in the R, G, and B boxes are not editable and informational only.

Click OK, the Color Chooser closes (Figure E.2). Depending on where the Color Chooser was
accessed, the user clicks either Apply or OK and the color change appears in the display area.

E.3 RGB Worksheet

RGB is the Red, Green, and Blue color model, which allows the user to set the red, green, and
blue values colors. From the Color Chooser, select the RGB tab; the RBB Worksheet (Figure
E.3) becomes available.

i E Choose A Color ﬁﬁ

| Swatches | HSB| RGB

Red D 116 =
0 35 170 255

Green r’l 132 =
0 B85 170 255

Blue U 29212
0 85 170 255

Preview

n - . Sample Text Sample Text

. . . SaMmple TeXT sampie [ex

’ Ok [}H Cancel H Reset l

Figure E.3 Color Chooser - RGB Worksheet

The user has two ways to adjust the red, green, and blue value of colors. A slider bar is available
for Red, Green, and Blue. As the user changes the slider bar for each one, in the Preview box,
the color being produced is displayed. Another way to affect colors is in the Red, Green, and
Blue boxes the user can directly enter a value. Click OK, the Color Chooser closes (Figure
E.3). Depending on where the Color Chooser was accessed, the user clicks either Apply or OK
and the color change appears in the display area.
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Appendix F

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 HEC-DSSVue, data may be plotted, tabulated, edited, and manipulated with
over fifty mathematical functions. Along with these functions, HEC-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 HEC-FIA, HEC-DSSVue is used mainly as a viewing tool for DSS data. This Appendix

reviews some of the general functions in HEC-DSSVue. For further detail, see the HEC-DSSVue
User's Manual.

F.1 HEC Data Storage System Concepts

HEC-DSS is a database system designed to efficiently store and retrieve typically sequential,
scientific data. 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
facilitates users and application programs retrieval and storage of 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, HEC-ResSim can be used to generate the time series input for
FIA.

F.2 Overview of HEC-DSSVue in FIA

From the Tools menu, choose HEC-DSSVue. The HEC-DSSVue main window opens Figure
F.1).

The Menu Bar contains the menus for the main window of HEC-DSSVue.

The Toolbar contains shortcut buttons to the most-used features of HEC-DSSVue:
== Open File Button - opens an Open File Browser, which allows users to select a DSS file.
u Plot Button - plots the data of the selected pathname(s).

—= Tabulate Button - displays the data of the selected pathname(s) in a tabular form.
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' 3

Pathnames Shown: 16

Pathnames Selected: 0

Without_Project_Conditions-TimeWindow.dss X

Pathnames in File: 16

File Edit View Display Groups DataEntry Tools Advanced Help

AVESY RN

File Name: |C:/Users/q0hecprbiDeskiop/v2_Tesiwatersheds/MNewFIA_StPaul_goodirunsiithout_Project Conditions/TimeWindow/Without_Project_Conditions-TimeWindow.dss
File Size: 43 KB File Version: 6-WB Library Version: x64

Search A [ - ] C: * E
By Parts: g | - D x| | |
Number  PartA PaitB PaitC PartD /range PartE PaitF
1|WITHOUT PROJECT ... |ALL MODELS LIFECY'CLE EVENT-RANDOM RANDOM SEEDS C:000000(WITHOUT PRTIMEWINDOW
2|WITHOUT PROJECT ... |ALL WODELS LIFECYCLE RANDOM RANDOM SEEDS WITHOUT PRTMEWNDOW
3|WITHOUT PROJECT ... |ALL MODELS REALIZATION-RANDOM RANDOM SEEDS WITHOUT PRTIMEWINDOW
4|WITHOUT PROJECT ... |EAD WITH UNCERTAINTY LIFECYCLE-CURRENCY" LIFECYCLE DAMAGE ANNUAL DAMAGE - EAD 1 WITHOUT PR:TIMEWINDOW:PERFOMETRIPM_ST. PAUL
5|WITHOUT PROJECT .. [EAD WITH UNCERTAINTY LFECYCLE CURRENCY LFECYCLE DAMAGE | ANNUAL DAMAGE TOTAL WITHOUT PRTMEWINDOW. PERFOMETRLPN_ST. PAUL
6/WITHOUT PROJECT FIA-ALT_2DCROSSSECTIONS  |EVENT-AREA CUTPUT TOTAL ACREAGE FLOODED WITHOUT PRTIMEWINDOW FIA-ALT_2DCROSSSECTIONS
T|WITHOUT PROJECT ... |FIA-ALT_2DCROSSSECTIONS  |[EVENT-COUNT OUTPUT TOTAL STRUCTURES DAMAGED (WITHOUT PRETIMEWINDOW FIA-ALT_2DCROSSSECTIONS
3|WITHOUT PROJECT . |FIAALT_IDCROSSSECTIONS _|EVENT CURRENCY ouTRUT TOTAL AGRCULTURE DAMAGE WITHOUT PRTIMEWNDOW.FIA ALT_2DCROSSSECTIONS
9|WITHOUT PROJECT FIA-ALT_2DCROSSSECTIONS  |EVENT-CURRENCY CUTPUT TOTAL DAMAGE WITHOUT PRTIMEWINDOW FIA-ALT_2DCROSSSECTIONS
10/WITHOUT PROJECT ... |FIA-ALT 2DCROSSSECTIONS  |[EVENT-CURRENCY OUTPUT TOTAL POPULATION (WITHOUT PRETIMEWINDOW FIA-ALT_2DCROSSSECTIONS
11|WITHOUT PROJECT .. [FRAGILITY CURVE FC_ ST.F._|EVENT-ELEV ouTRUT WAX BREACH ELEVATION WITHOUT PRTMEWINDOW. FRAGICURVE FC _ ST, PAUL LEVEE
12|WITHOUT PROJECT HYDROLOGIC SAMPLING-HS -... | EVENT-FLOW CUTPUT UPSTREAM BOUNDARY CONDITIONS WITHOUT PRTIMEWINDOW HYDROSAMPL-HS - ST. PAUL LEVEE 30
13|WITHOUT PROJECT ... |PERFORMANCE METRICS-PW_... |[EVENT-CURRENCY OUTPUT ANNUAL DAMAGE - EAD 1 WITHOUT PR:TIMEWINDOW:PERFOMETRIPM_ST. PAUL
14|WITHOUT PROJECT .. |FERFORMANCE METRICS PI__. |EVENT CURRENCY ouTRUT ANNUAL DAMAGE TOTAL WITHOUT PRTMEWINDOW. PERFOMETRLPN_ST. PAUL
15|/WITHOUT PROJECT PERFORMANCE METRICS-PM_... |[EVENT-UNDEF CUTPUT PFMW3 - ANNUAL EXCEEDANCE (WITHOUT PR-TIMEWINDOW:PERFOMETRIPM_ST. PAUL

16|WITHOUT PROJECT ..

PFMW3

LIFECYCLE-EXCEEDPROB

LIFECYCLE AEP

ANNUAL EXCEEDANCE

WITHOUT PR.TIMEWINDOW PERFOMETRIPM_ST. PAUL

M Motime window set; Time zone: GMT+00:00

De-Select

Clear Selections

Restore Selections

Set Time Window

Figure F.1 HEC-DSSVue Main Window

|ﬂ Graphical Edit Button — provides a shortcut to an editor for data manipulation.

fx

Function Button - provides a shortcut to the mathematical function tools for editing DSS
data.

The DSS File Information (Figure F.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. A filter list for each individual part, A
through F is available. 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 have been selected from the Pathname Table.

The Select Commands are available after pathnames have been selected. Available commands
are Select, De-Select, Clear Selections, Restore Selections, and Set Time Window.

F.3

Opening a DSS File

There are several ways to open a DSS file from HEC-DSSVue. One way is to type in the
location and filename of the DSS file in the File Name box of the HEC-DSSVue main window
(Figure F.1). After entering the correct information, press ENTER. The Pathname Table
displays the pathnames of the selected DSS file, and the DSS File Information box displays
statistics about the DSS file.
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Alternatively, select Open from the File menu or click Open File = from the Toolbar. Either
method opens the Open HEC-DSS File browser (Figure F.2).

My Open HEC-DSS File =
Lookin: TimeWindow - F e o-
consequence
',;:5, realization 1
Recen{ltems || Without_Project_Conditions-TimeWindow.dss
Desktop
My
Documents
Computer
= N
@  romme |
Network  Files oftype: |+ gas = Cancel

Figure F.2 Open HEC-DSS File Browser
Locate the DSS file to open, click OK. The Open HEC-DSS File browser closes, and the HEC-

DSSVue main window displays the name of the DSS file and all of the pathnames associated
with that DSS file appear in the Pathname Table (Figure F.1).

F.4 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 start and end dates and times, time relative to the current date, or
individual water years.

1. Click Set Time Window, the Set Time Window dialog box opens (Figure F.3). By
default, No Time Window is selected.

2. To enter specific start date and time:
a. Select Specific Time Window.

b. Inthe Start Date box type a date in the format ddmmmyyyy (i.e., 26Nov1993), and
in the Start Time box type a time in the format hhmm (i.e., 0630).

c. Enter an End Date and Time in the provided fields.

d. If the user wants to use the current date and time, click Set Current Time. All time
window boxes are filled, the ending date and times need to be reviewed and edited.
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3.

.

| £:| Set Tirne Window
Mo Time Window

@ Specific Time Window

Start Date: \:|

End Date: |\]

Clear |

Start Time:

End Time:

| Set Current Time

Relative to Current Time
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Go Forward: days

By Individual Water Year

Start Date of Water Year:

Retain Belween Sessions

| oK

|| Cancel || Apply

Figure F.3 Set Time Window Dialog Box

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 the user would
like DSSVue to show prior to the current time.

d. Inthe Go Forward field, enter the number of days/hours/months/years the user

would like HEC-DSSVue to display after the current time.

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.

To retain time window settings for all data viewing in HEC-DSSVue, select Retain

Between Sessions.

Click OK, the Set Time Window dialog box closes (Figure F.3), the time window is set,
and the time window is displayed in the Status Bar of the HEC-DSSVue main window

(Figure F.1).
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F.5 DSS Pathnames

DSS data is stored in blocks, or records, within a file 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 updating other areas of the database when
a new data set is stored is not required.

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 F.1 provides an example naming
convention for regular-interval time series:

Table F.1 DSS Pathname Parts
project, river, or basin name

data parameter (e.g., FLOW, PRECIP)

starting block data; format ddmmyyyy

time interval

additional user-defined descriptive information

Mmoo m >

F.5.1 Viewing of DSS Pathnames

The Pathname Table displays all of the pathnames by their different parts (Figure F.1). Users
can toggle display options from the View menu. Available commands are Pathname L.ist,
Pathname Parts, Condensed Catalog, No Pathnames, and Unsorted List. The Pathname List
command (Figure F.4) displays the pathnames in the Pathname Table, while No Pathnames
displays nothing.

Number Pathname
/WITHOUT PROJECT CONDTIONS-TIMEWINDOW/ALL MODELS/LIFECY CLE EVENT-RANDOM/RANDOM SEEDS/C:000000(WITHOUT PR-TIMEWINDOW/

MVITHOUT PROJECT CONDITIONS-TIMEWINDOW/ALL MODELS/LIFECY CLE-RANDOMVRANDON SEEDS/WTHOUT PRTIMEWINDOW!

MNITHOUT PROJECT CONDITIONS-TIMEWINDOW/ALL MODELS/REALIZATION-RANDOM/RANDOM SEEDSAWTHOUT PR-TIMEWINDOW/

ANITHOUT PROJECT CONDITIONS-TIMEWINDOW/EAD WITH UNCERTAINTY/LIFECY CLE-CURRENCY/LIFECY CLE DAMAGE/ANNUAL DAWMAGE - EAD 1/AWTHOUT PRTIM...

MNVITHOUT PROJECT CONDITIONS-TIMEWINDOW/EAD WITH UNCERTAINTY/LIFECY CLE-CURRENCY/LIFECYCLE DAMAGE/ANNUAL DAMAGE - TOTALAVTHOUT PR:TI...

MNITHOUT PROJECT CONDITIONS-TIMEWINDOW/FIA-ALT_2DCROSSSECTIONS/EVENT-AREA/QUTPUTITOTAL ACREAGE FLOODEDANVTHOUT PRTIMEWINDOW:FlA-A. .

ANVITHOUT PROJECT CONDITIONS-TIMEWINDOW/FIA-ALT_2DCROSSSECTIONS/EVENT-COUNT/OUTPUTITOTAL STRUCTURES DAMAGED/WITHOUT PRTIMEWINDOW:...

GO~ T |en |4 (Lo |Pa|—

MVITHOUT PROJECT CONDITIONS-TIMEWINDOW/FIA-ALT_2DCROSSSECTIONS/EVENT-CURRENCY/QUTPUTITOTAL AGRCULTURE DAMAGEANMTHOUT PR:TIMEWINDO....

w

MNITHOUT PROJECT CONDTIONS-TIMEWINDOW/FIA-ALT_20CROSSSECTIONS/EVENT-CURRENCY/OUTPUTITOTAL DAMAGEANTHOUT PRTIMEWINDOW: FLA-ALT_2D..

10/WITHOUT PROJECT CONDITIONS-TIMEWINDOW/FIA-ALT_ZDCROSSSECTIONS/EVENT-CURRENCY/OUTPUT/TOTAL POPULATIONAWITHOUT PRTIMEWINDOW: FLA-ALT. .

11AVITHOUT PROJECT CONDTIONS-TIMEWINDOW/FRAGILTY CURVE-FC - 5T. PAUL LEVEE/EVENT-ELEV/OUTPUT/MAX BREACH ELEVATIONAVITHOUT PRTIMEWINDO...

12|MVTHOUT PROJECT CONDTIONS-TIMEWINDOW/HYDROLOGIC SAMPLING-HS - ST. PAUL LEVEE 30YEARS/EVENT-FLOW/OUTPUT/UPSTREAM BOUNDARY CONDITIO...

13//MWITHOUT PROJECT CONDITMIONS-TIMEWINDOW/PERFORMANCE METRICS-PM_ST. PAUL/EVENT-CURRENCY/OUTPUT/ANNUAL DAMAGE - EAD 1/AWTHOUT PRTIMEW. ..

14|MVITHOUT PROJECT CONDITIONS-TIMEWINDOW/PERFORMANCE METRICS-PM_ST. PAUL/EVENT-CURRENCY/OUTPUT/ANNUAL DAMAGE - TOTALAVITHOUT PRTIME...

15/MVITHOUT PROJECT CONDTIONS-TIMEWINDOW/PERFORMANCE METRICS-PM_ST. PAUL/EVENT-UNDEF/OUTPUT/PFMWS - ANNUAL EXCEEDANCEANTHOUT PRTIME...

16//MWITHOUT PROJECT CONDITIONS-TIMEWINDOW/PFMW3/LIFECY CLE-EXCEEDPROB/LIFECY CLE AEP/ANNUAL EXCEEDANCE/MITHOUT PRTIMEWINDOW:PERFOMETRI-...

Figure F.4 Pathname List
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F.5.2 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 F.5) decide which pathname parts are
to be used to sort the pathname list; a Filter List for each individual pathname part exists. In the
example in Figure F.5, the D Part Output has been selected to show all pathnames with that D

Part.
Number PartA PartB Part C PartD PartE PartF
1 [WITHOUT PROJECT CONDI... [FIA-ALT_2DCROSSSECTIONS  |[EVENT-AREA QUTPUT TOTAL ACREAGE FLOODED WITHOUT PRITIMEWINDOW FL..
2/WMTHOUT PROJECT CONDI... |FIA-ALT_2DCROSSSECTIONS  |[EVENT-COUNT OUTPUT TOTAL STRUCTURES DAWAG. .. \WITHOUT PR:TIMEWINDOW:FL...
3WITHOUT PROJECT CONDI.. [FIA-ALT_2DCROSSSECTIONS  [EVENT-CURRENCY QUTPUT TOTAL AGRCULTURE DAMAGE |WITHOUT PRETIMEWINDOW FL...
4/WITHOUT PROJECT CONDI... |[FIA-ALT_2DCROSSSECTIONS |[EVENT-CURRENCY OUTPUT TOTAL DAMAGE WITHOUT PR TIMEWINDOW FL...
S5WITHOUT PROJECT COMDI... [FIA-ALT_2DCROSSSECTIONS  |[EVENT-CURRENCY OUTPUT TOTAL POPULATION 'WITHOUT PR:TIMEWINDOW:FL...
&/WITHOUT PROJECT CONDI... |[FRAGILTY CURVE-FC - 5T. P... |EVENT-ELEV QUTPUT MAX BREACH ELEVATION 'WITHOUT PRTIMEWINDOWFR.
7|/WITHOUT PROJECT CONDI.. |HYDROLOGIC SAMPLING-HS -...[EVENT-FLOW OUTPUT UPSTREAM BOUNDARY COMN... [WITHOUT PRTIMEWINDOW:H...
S/WITHOUT PROJECT CONDI... |PERFORMAMNCE METRICS-PM_... |EVENT-CURRENCY QUTPUT ANNUAL DAMAGE - EAD 1 'WITHOUT PR:TIMEWINDOW:PE. |
SWMTHOUT PROJECT CONDI... |PERFORMANCE METRICS-PM_... |EVENT-CURRENCY QUTPUT ANNUAL DAMAGE - TOTAL 'WITHOUT PRITIMEWINDOW PE. |
10/WITHOUT PROJECT COMDI... [PERFORMANCE METRICS-PM_... [EVENT-UNDEF QOUTPUT PEMW3 - ANNUAL EXCEEDAN... \WITHOUT PRTIMEWINDOW:PE. |

Figure F.5 Sort DSS Pathnames by Parts

F.5.3 Selecting Pathnames

Once the Pathname Table is sorted, users can select the pathnames to view or manipulate. To
select a pathname, double-click on a pathname in the Pathname Table, the selected pathname
appears in the Selected Pathname List (Figure F.6). The user can also click on a pathname in

the Pathname Table, and then click the Select button.

= Als RESU
20 AG RESOR
21 AG RESO

HAG RESORT/FLOW/D1FEB201 41 SMIN/MOHO!
iAG RESORT/PRECIP-CUK/O1FEBZ014/M1 SMINMOHD!

Figure F.6 Selected Pathname List

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 highlights. Click Select, and all the pathnames within that

block are added to the Selected Pathname L.ist.

Users can also select multiple pathnames by selecting them while holding down the CTRL key.
Once all of the appropriate pathnames are selected, release the CTRL key and click Select. All
the pathnames that have been selected are added to the Selected Pathname List.

Users can select all of the pathnames displayed in the Pathname Table. From the Edit menu,
choose Select All. All of the pathnames now appear in the Selected Pathname List.
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F.5.4 Clearing Selected Pathnames

To clear a pathname from the Selected Pathname List, select a pathname and click De-Select.
The pathname is cleared from the Selected Pathname List. To clear all pathnames from the
Selected Pathname List, click Clear Selections, and the Selected Pathname Box is empty.
Groups of pathnames can also be cleared using the same concepts described in the previous
section and 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.

F.6 Visualizing Data

Once pathname(s) are selected, users can visualize pathnames in graphical form (plots) or in
tabular form. Further details on plots and tables are discussed in the HEC-DSSVue User's
Manual.

F.6.1 Plots

To view a plot of the pathnames in the Selected Pathname L.ist (see Figure F.1), either click the
Plot button from the Toolbar or choose Plot from the Display menu. Both of these options open
the Plot Window (Figure F.7).

ﬁ.-’.-’AG RESORT/FLOW/01FEB2014/1HOUR/MOHD-MOHORDS o || B ER
File Edit View

Mo 1,200
@ 1,000 ‘

800+

Flowy (cfs)

600 ﬂ ‘

400+

o

Precip (in)

] | B | 7 | g | § |1EI|11|12|13|14|15|16|1T|18|19|ED|21|22|23|24|25|25
Feb2014

Figure F.7 HEC-DSSVue Plot Dialog Box

AG RESORT MOHO-MOHORD FLCW

AG RESORT MOHD PRECIP-CLIM
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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. The Plot Window can be
resized by clicking on the corner of the window and dragging it to the desired size. Using the
Zoom Tool also zooms in and out on areas of the plot.

F.6.2 Tables

To view a table of the pathnames in the Selected Pathname List (Figure F.6), either click the
Tabulate button == from the Toolbar or choose Tabulate from the Display menu. The
Tabulate Window (Figure F.8) opens.

A //AG RESORT/FLOW/01FEB2014/1HOUR/MOHO-MOHORD/ =5 EchF=<"
File Edit View
AG RESORT AG RESORT
Ordinate Date / Time FLOW PRECIP-CUM
MOHO-MOHORO MOHO
Units cfs M| -
Type INST-VAL INST-CUM |~
1 04 Feb 14, 24:00 131
2 05 Feb 14, 01:00 12.9
3 05 Feb 14, 02:00 126
4 05 Feb 14, 03:00 124
5 05 Feb 14, 04:00 12.2
6 05 Feb 14, 05:00 12.0
7 05 Feb 14, 06:00 1138
8 05 Feb 14, 07:00 115
9 05 Feb 14, 08:00 113 0.000
10 05 Feb 14, 08:15 0.000
11 05 Feb 14, 08:30 0.000
12 05 Feb 14, 08:45 0.000
13 05 Feb 14, 09:00 111 0.000
14 05 Feb 14, 09:15 0.000
15 05 Feb 14, 09:30 0.000
16 05 Feb 14, 0945 0.000
17 05 Feb 14, 10:00 10.9 0.000
18 05 Feb 14, 10:15 0.000
19 05 Feb 14, 10:30 0.000
20 05 Feb 14, 1045 0.000
21 05 Feb 14, 11:00 10.7 0.000| ~

Figure F.8 Tabulate Dialog Box

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 data).

F.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
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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.

F.7.1 Renaming Records
To change the pathname parts of a pathname:

1. One or more pathnames must be selected for this command to be available (see Section
F.5.3, page F-6 for pathname selection).

2. From the Edit menu, click Rename Records. The Rename Records to: dialog box
(Figure F.9) opens.

r v

| %] Rename Records to: &3

Pathname: |/AG RESORT/IFLOW/O1FEB2014/15MINMOHD/

A B: AG RESORT C: |[FLOW
x 01FEB2014 E: 15MIM F: MOHO
QK || Cancel

Figure F.9 Rename Records to Dialog Box

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 closes (Figure F.9) and a message
appears displaying the number of records renamed. The selected pathname is no longer
displayed in the Selected Pathname Box and the pathname displays in the Pathname
Table (Figure F.1) with the new pathname parts.

F.7.2 Duplicating Records

Users can duplicate records to make a copy of a record with an altered pathname part. To
duplicate records:

1.  One or more pathnames must be selected (see Section F.5.3, page F-6) for this command
to be available.
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2. From the Edit menu, choose Duplicate. The New pathname parts for duplicate
records: dialog box opens (similar to Figure F.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 closes, a message

appears informing the user of the number of records that were duplicated. A new
pathname is displayed in the Pathname Table (Figure F.1).

F.7.3 Deleting Records

To delete records:

1. One or more pathnames must be selected (see Section F.5.3, page F-6) for this command
to be available.

2. A warning message dialog box appears, stating that records are going to be deleted .

3. Todelete, click Yes. The warning message dialog box closes. A message appears
displaying the number of records deleted.

4. The deleted records no longer appear in the Pathname Table.

F.7.4 Editing Data Associated with Records

Users can edit the data associated with a pathname, if the users have the appropriate permissions.
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.
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Appendix G

Export Data from HEC-RAS

The HEC-RAS software is an integral part of the process for running HEC-FIA. HEC-FIA relies
on data from HEC-RAS in the form of Storage Area and Cross Section shapefiles; Terrain grids,
Inundation grids, Arrival Time grids, and HEC-DSS output. This Appendix shows the basic
steps in HEC-RAS to export data for use by HEC_FIA.

G.1 Preparing HEC-RAS Data

The consequence computation in HEC-FIA can be done using 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. Another way to compute
consequences is to use gridded data containing the various hydraulic parameters that HEC-FIA
needs. This Appendix covers the steps to prepare that data in HEC-RAS for HEC-FIA.

G.2 Opening a Project

To run HEC-RAS, make sure the software has been installed; if it is installed there | E%;:! |
should be a shortcut on a user's desktop. Double click the shortcut; the main window 4
of the HEC-RAS software opens (Figure G.1).

| HEC-RAS 5.0.0 = | = [ =
File Edit Run View Options GISTools Help

EPAPAR SRS
|

Project:

Flan:

|
Geometry: |
Steady Flow: |
|

Unsteady Flow:
Description :

E |;|| HEC-RAS 5.0.0  |US Customary Units

Figure G.1 HEC-RAS Main Window

From the File menu, click Open Project. The Open Project Browser (Figure G.2) opens.
Browse to the file location of the "ras.prj" file, select the file from the table on the browser, click
OK. The Open Project Browser closes, and the information about the selected project appears
in the HEC-RAS main window (Figure G.1).
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Open Project

Title File Name Selected Folder Default Project Folder Documents

= pri C:\Users\gOhecprb\Desktop\V2_Testwatersheds\MewFIA_StPaulras
StPaullEs S5t_Paul_Levee_Study.prj e,

aUsers
“Hgohecprb
= Desktop
Z3V2_Testwatersheds
Y NewFIA_StPaul
W ras
(2D Run Modified
[(Fail Middle - 2D Run Modified

[ terrain

Ok, | Cancel | Help | Create Folder ... | |Qc: [DsDhisk] j
Eelect project to Open

Figure G.2 Open Project Dialog Box

G.3 Exporting Cross Sections and Storage Areas

HEC-FIA can utilize HEC-RAS cross section and storage area shapefiles to calculate depth,
arrival time, and duration at points in the floodplain. HEC-FIA doesn’t need the geometry of the
cross sections; it only requires the line that represents the cross section. HEC-FIA also needs to
be able to identify the DSS A B C parts as attributes on the shapefile.

To export the cross sections and storage area shapefiles follow these steps:

1. To start the RAS Mapper toll, click RAS Mapper from the HEC-RAS toolbar (Figure
G.3). The RAS Mapper main window opens (Figure G.4)

45| HEC-RAS 5.0.0
File Edit Run View Options GIS Tools Help

4 1 = | e

Project: StPaullES C:\... \DesktoplVz

| Cit)

Plan: Fail Middle - 2D Run Modified |Dpen RAS Mapperrl'l-"_i
Geometry: 5t Paul 2D Geometry - Modified C:\... \Desktop\y:z
Steady Flow: | |

Unsteady Flow: | C:\... \Desktop\yz
Description : |i|.-'ertin:al Datum: MNAVDES

Figure G.3 Open RAS Mapper

2. The geometry associated with the selected HEC-RAS project is loaded. This includes
Storage Areas and cross sections (XS).
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S';:]RASMapper EI
File Tools Help
Selected Layer: 2D Run Modified @A :x:e>m ENG (MalMin] <[ e

E-[¥] Geometries
1] IES_Study_Geometry
. [TIRivers
i i-[T]Bank Lines
[ ] River Edge Lines
[FlJunctions
#xs
[¥] Storage Areas
[C]2D Flow Areas
[C1XS Interpolation Surfaces

-] St Paul 2D Geometry - Modified

= D Resulis

20 Run Modified
[C]Geometry

[T Depth (Max)

[ Velocity (Max)

--[¥] Elevation (Max) @

--[¥] Depth (Max) &
[#] Depth (Min) &

|:| Map Layers

=-[¥| Terrains

E----Ter’r’aiﬂ

Hsagesl Views | Profile Lina;l

[(750261.86, B021418.80 1 pixel = 2878 fest)
Figure G.4 RAS Mapper Main Window

3. Right click Storage Areas, from the shortcut menu point to Export Layer, click Save
features to Shapefile (Figure G.5). The Enter Shapefile Name browser opens (Figure

G.6).
I
ow Area er Properties ...
: []2D Flow Ar Layer Prop
i[5 Interpolati
Zoom to Layer
|| 5t Paul 2D Geomd
b esults Move Layer
::| 2D Run Modified Export Layer » | Save features to Shapefile
-] Geometry o Lr::'s"
.7 Depth (Max) Open Folder in Windows Explorer Save features to GML
Save features to KML
i [¥f] Elevation (Max) |
[¥] Depth (Max) & Convert features to point shapefile
w..[3] Depth (Min) & Convert features to multipoint shapefile
Wap Layers
errmins Convert features to raster
—

F‘iéuré G.5 RAS Mapper - Storage Areas - Export Layer

4. Browse to the location where the shapefile is to be stored, in the File name list (Figure
G.6) enter a name for the shapefile. Click Save, the Enter Shapefile Name browser
closes (Figure G.6), and the shapefile is created.

G-3



Appendix G - Export Data From HEC-RAS HEC-FIA User's Manual

G.4

L_J Enter Shapefile Name @
@le <« glhecprb » Desktop » V2_Testwatersheds » MNewFIA_StPaul » maps - |‘f| | Search maps Fel |
Organize New folder = ~ '@‘

Spark “ Name ° Date modified T

TestWatersheds
V2_Testwatersheds
CMC
new
MewFLA_StPaul
cost
fec
fia

Census_Blocks_Clip.shp
Fail_Lower_Design_HA.shp
Fail_Lower_Fight_HA.shp
Fail_Lower_Full_HA.shp
Fail_Middle_2001_HA.shp
Fail_Middle_Design_HA.shp
Fail_Middle_Fight_HA.shp
Fail_Middle_Full_HA.shp
Fail_Upper_2001_HA.shp
Fail_Upper_design_HA.shp
Fail_Upper_Fight_HA.shp 40 PM S
Fail_Upper_Full_HA.shp / 105:36 PM S
Fall Lower 2001 HA.shp 11/15/20105:36 PM 5 7
T

hms
hs

layouts

)P R R

lcca
maps

pm -4

File name: SP_Storage Areas -

Save as type: | Shapefile (*.shp) v|

# Hide Folders Save l | Cancel |

Figure G.6 Save Layer As Browser

Right click XS (cross sections), from the shortcut menu point to Export Layer, click
Save features to Shapefile (Figure G.5). The Enter Shapefile Name browser opens
(Figure G.6).

Browse to the location where the shapefile is to be stored, in the File name list (Figure
G.6) enter a name for the shapefile. Click Save, the Enter Shapefile Name browser
closes (Figure G.6), and the shapefile is created.

7. Shapefiles for the storage areas and cross sections have been created.

Preparing Digital Terrain Model

Terrain data can be in binary grid format, or in the tiled image format (*.tif) for use in HEC-FIA.
The tiled image format is the suggested file type in HEC-FIA. HEC-FIA converts the file to .tif if
it is not already in that format. HEC-RAS also uses the .tif format, so if the HEC-RAS model
has a terrain, the user should use the terrain in .tif format as created by HEC-RAS. Terrain
information is required to assign ground elevations to a structure inventory generated in HEC-
FIA or to update ground elevations in an existing structure inventory. To prepare a terrain grid
through RAS Mapper, follow the steps below:

Open RAS Mapper (Figure G.3).

2. The node at the bottom of the map tree is titled "Terrains", and should have a sub node

which represents the terrain for the RAS Mapper Project.

It is possible for there to be many terrains in the RAS Mapper project. To make sure that
the proper terrain is being used, the user should check which terrain is associated with the
geometry that is producing the results being provided to HEC-FIA. To do this, right click
on the appropriate Geometry in the Results Node of the Map tree, and select Associate
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Terrain Layer. The Manage Geometry Associations dialog box opens (Figure G.7) and
the user should be able to identify the terrain for the results in question in the third
column of the form.

[ 5 Mﬂnq.]f Geometry Associations {3
Type FAAS Geomelry Layers Teman Land Cower
il ooty 1E5_Study_Geometry Teman = | pione) -
Geometry | 5t Paul 20 Geometry - Modifisd Ih:nrl '|ﬂﬂrub 'l
Resuts | 2D Fur Modfied [ Terran | |
Close

Figure G.7 Manage Geometry Associations Dialog Box

4. Now that the name of the terrain file is known, go to the root directory of the HEC-RAS
project directory, and find a terrain titled "Terrain.tif", or "Terrain.vrt". A terrain gird can
be represented by more than one "Terrain.tif", or "Terrain.vrt".

5. To check a .vrt file, open the file in a text editor, (Figure G.8. using Notepad++®) there is
an xml node <ComplexSource> which contains at least one xml node <SourceFilename>.
The file path in the SourceFilename is the path to the data file for the terrain .vrt, The
path is relative to the .vrt file. If there are many files, make sure to grab all of the
referenced files and the .vrt file to send to the HEC-FIA modeler. HEC-FIA can import
vrt files as well.

jTerrain.vrt-Notepad | = || =] || 3 |
File Edit Format View Help

<VRTDataset rasterxsize="1813" rasterysize="1073"> <SRS>PROJCS["NAD_1983_aAlbers",GEOGCS -
["NADS3" ,DATUM [ "North_American_patum_1983" ,SPHEROID["GRS
1980",6378137,298. 2572221010002 ,AUTHORITY["EPSG","7019"]] ,AUTHORITY["EPSG","6269"]], PRIMEM
["Greenwich™,0],UNIT["degree"”,0.0174532925199433] ,AUTHORITY["EPSG","4269"]] ,PROJECTION
["Albers_cConic_Equal_Area"],PARAMETER(["standard_parallel_1",29.5],PARAMETER
["standard_parallel_2",45.5] ,PARAMETER["latitude_of_center™,23],PARAMETER
["Tongitude_of _center"”,-96] ,PARAMETER["false_easting”,0],PARAMETER["false_northing",0],uNIT["US
survey foot",0.3048006096012192,AUTHORITY["EPSG","9003"]]]</SRS> <GeoTransform=
7.4548475000000000e+005, 1.0000000000000000e+001, O.0000000000000000e+000, 8.0187979699999997e
+006, 0.0000000000000000e+000,-1.0000000000000000e+001</GeoTranstorm> <VRTRasterBand
dataType="Float32" band="1"> =Metadata> <MDI key="STATISTICS_MAXIMUM">929,5938</MDI>
<MDI key="STATISTICS_MEAN">759.49375568104</MDI> <MDI
key="5TATISTICS_MINIMUM">683. 5625</MDI> <MDI key="STATISTICS_STDDEV">72.63959940013</MDI>
</Metadata> <NoDatavalue>-9. 99900000000000E+003</NoDatavalues
<ColorInterp=Gray</CcolorInterp> <Histograms> <HistItem=
<HistMin>683. 5625</HistMin> <Hi15tMax>929. 59038</HistMax>
<BucketCount>256</BucketCount> <IncludeputofRange>1</IncludecutofRange>
<Approximatex=0</Approximate> <HisTCounts>941 |84]133470|65415|4310|4000| 3005|3531 |6944|
8017]9530|9712[10750]12294|15373|27369|50777 6535072199 |64419|59102|56242|47274]42202]32359]
3072729694 |22190|13907 12337 |11260|10566|10773| 9268|8174 | 7398|6953 | 5851 4671|4554 |35373137 ]|
2935]2935|3544 |3088|3095|3144|3015|3008|3164|3279|3277|3319|3364|3513|3726|4171|4906|5720|6044 |
6268]6555|6253[6039|5636(4513[4850(5200[4900(5292|4178|3151[3057|3067|3311[4152 4306|4724 |5567 |
6018|6184 |5568(4562|3312(3426|3324|3489|3539|36893595|3649|3826|4287 4988|4517 |4569|5027 5937
6109|6333 | 6645|6817 |7478|8891|10328|11333(11707 13124 (1259310711 |7752|6332|5109|5384 |4782|
442243794421 (3622|3157 |2576(2340(2256]2197|2106(|2119|2366|2040]2159]|2604 | 29823734 |4415]|5037 |
5438]6559(7914 7691|6753 |6645| 5418|4402 |4322[4560|5226|5059|5187 |4896|4066|3710|3598|3568|3400]
3424|3207 | 2927 |3018|3280(3376|3377|3673|3448(3359|2998|2933|2885|3133(3537|3908|3659|3599|3987 |
441344835144 5772|5997 507357786391 | 6692 | 5086| 5030|5251 5246|4934 | 525355575534 |4605[4986|
5379]4974 |5718|6548| 6868 |6148|6599|5920| 5077|4793 |4885|3841|3438(3193|3319[3333 31153214 |3394|
3973|4280[4390(4232|3940(3599|3205(2981|2715|2836(3197 2735|2497 2541 [2323|2109|2195|2154|2292]|
2248|1800|1649[1577 1572|1681 |1877|2081|2422|2619|2909|3521[3417[3759]4212|4645]5329|5318[4713]
3431|2748]1943 (13001257 |1185|21023</HistCounts:> </HistItem:> </Histograms>
<Complexsource> <SourceFilename relativeToVRT="1">Terrain.stpaul_10ft.tif</SourceFilename>
<SourceBand>1<,/Sour ceBand> <SourceProperties Rasterx5ize="1813" RasterY5ize="1073"
DataType="Float32" Blockxsize="256" Blockysize="256" /> <srcRect xoff="0" yoff="0"
X5ize="1813" ysize="1073" /> <DstRect xOff="0" yoff="0" xSize="1813" ysize="1073" />
<NODATA>-9999</NODATA> </ComplexSource> </VRTRasterBand></VRTDataset>

Figure G.8 Editing the XML File Associated with a .vrt File
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G.4.1 Creating Gridded Output

Flood inundation information for a specific flood scenario is supplied to HEC-FIA in the form of
depth grids, when the consequence assessment uses gridded data. Depth grids used for the
assessment are typically generated by a hydraulic engineer using RAS Mapper. The typical
output format is a GeoTif *.tif for HEC-RAS 5.0 with RAS Mapper. This section describes how
to output data to grids. The procedure works for unsteady one-dimensional hydraulics modeling,
modeling with two-dimensional flow areas, or plans with combinations of both.

HEC-FIA uses two main grids, the maximum depth grid, and the arrival time grid. The
maximum depth grid describes the highest depth in a grid cell throughout the entire simulation.
The arrival time grid defines when a grid cell had depth that exceeds some user defined
threshold. HEC-FIA can also use a duration grid for agriculture computations describing how
long a grid cell is wet, starting with the first time the threshold is crossed on the rising limb, until
the last time the threshold is exceeded on the falling limb.

To create a stored grid in RAS Mapper:

1. From the RAS Mapper main window (Figure G.4), from the Tools menu, click Manage
Map Results.

2. The Manage Results Maps dialog box opens (Figure G.9). From the table, click Add
New Map, the Results Map Parameters dialog box opens (Figure G.10).

o5 Manage Results Maps ]

Izl IE | Compute/Update Stored Maps |

View Result Maps for:  All Plan Results -

Results and Maps Store Status
Dl ok ot W
| Depth(Max) | EdtMsp
Velocity (Max) | EdtMap
Elevation (Max) E Map not created yet TMED
Depth (Max) E Map files up to date va‘lap
Depth (Min) E Map files up to date TMED

Figure G.9 Manage Results Maps Dialog Box

3. To create a maximum depth grid, from the Map Type list box, select depth. From the

Unsteady Profile box, select Maximum. From the Map Output Mode box, select
Stored Raster (using current terrain as layout). To create a maximum depth grid,

click Create this map.
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o Results Map Parameters =]
Map Type (select one Unsteady Profile Map Output Mode
elevation (©) Maximum Dynamic (generated for current view - can be animated
o () Minimum @ Surface
velocity - _
depth and velocity @ Profile (@) Point

amival time

duration Stored (no animaticn

() Stored Raster (using current terrain as layout)

() Stored Raster with Terrain: hd
() Stored Point Feature Layer:

() Stored Polygon (zero depth boundary)

Create this Map l ’ Cancel

Figure G.10 Results Map Parameters Dialog Box

The Manage Results Maps dialog box (Figure G.9); now has an added row for the
maximum depth grid that was just created (Figure G.11). From the Store Status column,
the status for the maximum depth grid is Map not created yet. To actually write the file
to disk, click Compute/Update Stored Maps, status is now Map files up to date.

Results and Maps Store Status

Unsteady Plan Add New Map
Depth (Max)
Welocity (Max)

Elevation (Max) Edit Map
D oweoeor u

Figure G.11 New Maximum Depth Grid

To add an arrival time grid, from the Manage Results Maps dialog box (Figure G.9),
click Add New Map, the Results Map Parameters dialog box opens (Figure G.10).

From the Map Type list, select arrival time, from the Unsteady Profile box, select
Hours. HEC-FIA expects the arrival time grid to be in decimal hours not decimal days.

If the arrival time grid being created includes loss of life, from the Depth Threshold
Parameters box (Figure G.12) in the Threshold depth box enter a value if the study
team decides this is an important threshold to evaluate (sensitivity). When creating any
arrival time grid, it is important to communicate the start time of the arrival time grid to
HEC-FIA.

Depth Thresheld Parameters
Threshold depth:

(@ Start at the beginning of the simulation
i) Start at a specified time in the simulation
02FEE2095 00:00:00 «

Figure G.12 Depth Threshold Parameters
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10.

11.

12.

13.

14.

15.

16.

If an agriculture arrival time grid is being created, the Threshold depth needs to be
reviewed by the PDT, which hopefully includes an economist. Once the PDT has come
to an agreement on the parameters for the arrival time grid, from the Map Output Mode
box, click Stored Raster (using current terrain as layout). From the Results Map
Parameters dialog box (Figure G.10) click Create this Map, and the arrival time grid
has been created.

From the Manage Results Maps dialog box (Figure G.9), on the table a row has been
added for the arrival time grid that was just created. From the Store Status column, the
status for the arrival time grid is Map not created yet. To actually write the file to disk,
click Compute/Update Stored Maps, status is now Map files up to date.

Commonly in dam failure studies, depth and velocity grids are important for life loss
analysis. Depth and velocity grids are used by HEC-FIA to compute building stability
criteria, and can have large impacts on the life loss computes. To create a depth and
velocity grid, from the Results Map Parameters dialog box (Figure G.10), from the
Map Type list, select depth and velocity. From the Unsteady Profile box, the default is
Maximum. From the Map Output Mode box, select Stored Raster (using current
terrain as layout).

To create the depth and velocity grid, from the Results Map Parameters dialog box
(Figure G.10) click Create this Map, and the depth and velocity grid has been created.

From the Manage Results Maps dialog box (Figure G.9), on the table a row has been
added for the depth and velocity grid that was just created. From the Store Status
column, the status for the depth and velocity grid is Map not created yet. To actually
write the file to disk, click Compute/Update Stored Maps, status is now Map files up
to date.

Finally, for duration grids, from the Results Map Parameters dialog box (Figure G.10),
from the Map Type list, select duration (Figure G.12).

From the Unsteady Profile box (Figure G.13) select Hours. From the Depth Threshold
Parameters box (Figure G.14) in the Threshold depth box enter O (zero). From the
Map Output Mode box select Stored Raster (using current terrain as layout).

To create the duration grid, from the Results Map Parameters dialog box (Figure G.10)
click Create this Map, and the duration grid has been created.

From the Manage Results Maps dialog box (Figure G.9), on the table a row has been
added for the duration grid that was just created. From the Store Status column, the

status for the duration grid is Map not created yet. To actually write the file to disk,
click Compute/Update Stored Maps, status is now Map files up to date.

For more information on these grids and how they are created, consult the documentation
for HEC-RAS Version 5.0 and RAS Mapper.
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G.4.2 HEC-DSS File

HEC-FIA obtains flood wave arrival times for individual structures for life loss computations
from stage-hydrographs stored by HEC-RAS in an HEC-DSS (Hydrologic Engineering Center's
Data Storage System) file. For this information to be useful to HEC-FIA, the hydraulic engineer
must configure HEC-RAS to generate stage-hydrographs at all cross-section and storage area
locations before simulating an event. Since HEC-FIA interpolates the stage between cross
sections, and minutely information is important, it is advised that the output time step be set to a
relatively small time step. Typically fifteen- to five-minutes are used.

1. From the main HEC-RAS window (see Figure G.1).

2. Click Unsteady Flow Analysis, the Unsteady Flow Analysis dialog box (Figure

G.13) opens.
A Unsteady Flow Analysis | 83 |
File Options Help
Plan : Fail Middle - 2D Run Modified ShortID  |2D Run Modified
Geometry File |5t Faul 2D Geometry - Modified

Led L

Unsteady Flow File : |

Plan Description :
Programs to Run E|
[v Geometry Preprocessor
¥ Unsteady Flow Simulation
[ Sediment
[+ Post Processor
[+ Floodplain Mapping

Simulation Time Window

Starting Date: D2feb2029 Starting Time: |0000
Ending Date: 13feb2099 Ending Time: (0000

Computation Settings

Computation Interval: 30 Second - | Hydrograph Output Interval:  |5Minute -
Mapping Qutput Interval: |15 Minute - | Detailed Output Interval: Max Profile -

[ Computation Level Qutput

0SS Qutput Filename: |C:‘n,l_Jsers‘n,thecprb‘n,Desktop‘n,'u'2_TestwatershedsWewFI.ﬁ._Sﬁ?aul‘n.r =
[ Mixed Flow Regime (see menu: "OptionsMixed Flow Options ...")

1 Levee (Lateral Structure) with breach data. 1 set to breach.

| Compute |

Figure G.13 Unsteady Flow Analysis Dialog Box

3. From the Options menu, (Figure G.14) click Stage and Flow Output Locations, the
Stage and Flow Output Locations dialog box opens (Figure G.15).
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HEC-FIA User's Manual

& Unsteady Flow Analysis

File Help

v

Flow Roughness Factors ...

llncteady Frrrnarhmnentc

FigLTre G.14 Options Menu - Stage and Flow Out Locations

Plan| ¥  Stage and Flow QOutput Locations ...

Flow Distribution Locations ...

Seasonal Roughness Factors ...

Pro Automated Roughness Calibration ...

L\} Modified

-

==

o
=

-]

Stage and Flow Output Locations
Selected Locations

Mode Types... |

River: |{AJI Rivers)

Reach: |
RS: All Rivers

Selected Locations (211 selected)
EMissRiver  thru St Paul  175653,2 i
MissRiver thru_St_Paul 174207
j MissRiver thru_St_Paul 173262.6 A
MissRiver  thru_St Paul 172218.3 =
j MissRiver thru_St_Paul 172216.4
MissRiver  thru_St_Paul 172145.7
MissRiver thru_St_Paul 172144.0
MissRiver thru_St_Paul 171433.4
MissRiver  thru_St Paul 170365.9
MissRiver thru_St_Paul 159347.6
MissRiver thru_St_Paul 168464.8
MissRiver thru_St_Paul 167467.0
MissRiver thru_St_Paul 156389.5
j MissRiver  thru_St Paul 155405.9
MissRiver thru_St_Paul 154497.3
MissRiver thru_St_Paul 163400.2
MissRiver thru_St_Paul 152719.5
MissRiver thru_St_Paul 162658.7
MissRiver  thru_St Paul 162537.1
MissRiver thru_St_Paul 162447.1
MissRiver thru_St_Paul 162354.7
MissRiver  thru_St_Paul 1520946
MissRiver thru_St_Paul 1562029.6
MissRiver  thru_St Paul 161661.0
MissRiver thru_St_Paul 151498.0
MissRiver thru_St_Paul 160906.7
MissRiver  thru_St_Paul 150508.9
MissRiver thru_St_Paul 159698.4
MissRiver  thru_St_Paul 158805
MissRiver thru_St_Paul 157567.1 &
Clear Selected List | Ok | Cancel

Figure G15 Stage and Flow Output Locations Selector

From the River list (Figure G.15), select (All Rivers).

From the RS box (Figure G.15), select (All Rivers).

Click the right-arrow button to select all the cross-section locations to the Selected

Locations box (Figure G.10).
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7. Click OK; the Stage and Flow Output Locations dialog box closes (Figure G.15).

8. From the Unsteady Flow Analysis dialog box (Figure G.13), in the DSS Output
Filename box, enter the path and the filename of the DSS file that contains the stage-
hydrographs created by HEC-RAS.

9. Click Compute, the Unsteady Flow Analysis dialog box closes (Figure G.16), and the
HEC-RAS Computations dialog box opens. When computations are finished, click
Close, the HEC-RAS Computations dialog box closes.

10. The HEC-DSS file is created during the HEC-RAS simulation in the location that the
user selected.
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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, U.S. 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 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, un-obfuscated 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.

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
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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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