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1 Introduction

The Hazus flood loss estimation methodology (Flood Model) provides local, state, and regional
officials with a state-of-the-art decision support software for estimating potential losses from
flood scenarios. This loss estimation capability will enable users to anticipate the consequences
of future floods and to develop plans and strategies for reducing risk. The Geographic
Information System (GIS)-based software can be applied to study small or large geographic
areas with a wide range of population characteristics.

The Hazus methodology was developed for the Federal Emergency Management Agency
(FEMA) by the National Institute of Building Sciences to provide a tool for developing
earthquake loss estimates. Hazus has been expanded to perform similar loss evaluations for
hurricane wind, flood, and tsunami.

If Hazus is applicable for all regions across the nation with flood risk, loss estimates would help
guide the allocation of federal resources to stimulate risk mitigation efforts and plan for federal
flood response.

This manual, Hazus Flood Model User Guidance (User Guidance), provides background and
instructions on identifying the flood hazard, developing an inventory for a flood loss estimation
study, how to use the model, run basic analyses, interpret results, and report model outputs.

The Hazus Flood Model Technical Guidance (Technical Guidance) comprises separate
accompanying documents. It provides information on the default data, the origin of each type of
inventory, and the methods of calculating losses by changing basic parameterizations.

This User Guidance and the Technical Guidance provide a comprehensive overview of the
Flood Model.

1.1 Hazus Users and Applications
Hazus can be useful for a variety of users with a variety of data needs, including:

o Alocal or state government official may be interested in the costs and benefits of
specific mitigation strategies and may want to know the expected losses if mitigation
strategies have (or have not) been applied.

o Emergency response teams may use the results of a loss study in planning and
performing emergency response exercises. In particular, they might be interested in the
operating capacity of emergency facilities such as fire stations, emergency operations
centers, and police stations.

o Emergency planners may want to know how much temporary shelter will be needed and
for how long.

e Utility company representatives and community planners may want to know the locations
and durations of potential utility outages.

e Federal and state government officials may require an estimate of economic losses
(both short term and long term) in order to direct resources toward affected communities.
In addition, government agencies may use loss studies to obtain quick estimates of
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impacts in the hours and immediately following a flood to best direct resources to the

disaster area.

¢ Insurance companies may be interested in monetary losses so they can assess asset

vulnerability.

1.2 Flood Model Outputs

Table 1-1 lists the Flood Model outputs. See Chapter 8 for details on each type of output.

Examples of pre-flood applications of the outputs may include:

¢ The development of flood hazard mitigation strategies that outline policies and programs
for reducing flood losses and disruptions; may involve elevating potential structures or
examining areas for potential buyouts

¢ Anticipation of the nature and scope of response and recovery efforts, including
identifying short-term shelter requirements and debris management requirements

Examples of post-event applications of the outputs may include:

e Projection of immediate economic impact assessments for state and federal resource
allocation and support, including supporting the declaration of a state and/or federal
disaster by calculating direct economic impact on public and private resources, local
governments, and the functionality of the area

e Activation of immediate emergency recovery efforts, including provision of emergency
housing shelters and initiating debris clean-up efforts

e Application of long-term reconstruction plans including the identification of long-term
reconstruction goals, the institution of appropriate wide-range economic development
plans for the entire area, allocation of permanent housing needs, and the application of
land use planning principles and practices

Table 1-1: Flood Model Outputs

Output Description
Flood Hazard Maps « Flood depth

« Agricultural products
General Building Stock . Damage by occupancy
(GBS) . Damage by building type

Page 1-2

Damage by building count

Loss from building repair or replacement
Loss from contents

Loss from business inventory

Loss from rental income

Loss from relocation costs

Loss from business income loss

Loss from employee wage loss
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Output Description

Combined Wind and Flood . Loss by general occupancy
Loss « Loss by specific occupancy
« Loss by general building type

Essential Facilities « Loss from building repair or replacement
« Loss from contents

User-Defined Facilities « Loss from building repair or replacement
« Loss from contents
« Loss from business inventory

Transportation Systems « Loss from damage to transportation system components
Utility Systems « Loss from damage to utility system components
Agricultural Products « Loss from damage to crops
Vehicles « Vehicle damage counts

« Loss from damage to vehicles
Debris « Building debris generated by weight and type of material
Shelter « Number of displaced households

« Number of people requiring temporary shelter

Once the inventory has been developed, making modifications and running new analyses are
simple tasks. The ease with which reports and maps can be generated makes the software
useful for a variety of applications.

1.3 Assumed User Expertise

Users can be divided into two groups: model users (those who perform the study) and end
users (those who use the study results). References to users in this manual include both
groups.

The two groups normally consist of different people, but may consist of the same people. The
more interaction between these two groups, the better the study. End users should be involved
from the beginning of the study to ensure that the results are usable.

The model users who perform the study should have a basic understanding of flood risk and
potential consequences.

A loss study will be performed by a representative team consisting of the following:
¢ Floodplain managers
e Structural engineers or architects
o GIS professionals
e Economists

e Sociologists
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e Emergency planners

e Loss estimate users

These individuals are needed to develop flooding scenarios, develop and classify building
inventories, provide and interpret economic data, provide information about the local population,
and provide input on the types of loss estimates that are needed to fulfill the goals of the study.

If a local or state agency is performing the study, some of the expertise may be in-house.
Personnel with relevant expertise are generally in departments such as building permits, public
works, planning, public health, engineering, GIS, climatology, information technologies, finance,
historic preservation, natural resources, and land records. Although in-house expertise may be
readily available, the value of the participation by individuals from academic institutions, citizen
organizations, and private industry cannot be underestimated.

1.4 When to Seek Help

The results of a loss estimation study should be interpreted with caution because default input
values have a great deal of uncertainty.

If the loss estimation team does not include individuals with expertise in the areas described in
Section 1.2, one or more consultants will likely be needed to help interpret the results. It is also
advisable to retain objective reviewers with relevant expertise to evaluate the map and tabular
data outputs. A floodplain manager, hydrologist, or hydraulic engineer may be needed to
provide deterministic or probabilistic scenario data or review the software parameters.

If the user intends to modify the default inventory data or parameters, assistance will be
required from an individual with relevant expertise. For example, if the user wishes to change
the default percentages of foundation types in a region, a structural engineer with knowledge of
regional design and construction practices would be helpful. Modifications to defaults in the
economic loss models will require input from an economist.

1.5 Technical Support

As shown in Figure 1-1 and provided in the Hazus application at Help / Obtaining Technical
Support, technical assistance is available via the Hazus Help Desk at hazus-
support@riskmapcds.com or 1-877-FEMA-MAP (1-877-336-2627). The websites for agencies
and organizations listed in this document provide Frequently Asked Questions, software
updates, training opportunities, and user group activities.

The application’s Help menu references the help files for ArcGIS. Because Hazus was built as
an extension to ArcGIS functionality, knowing how to use the ArcGIS and ArcGIS Help Desk will
help Hazus users.

Technical support on any of the four hazards is available at the contacts shown in Figure 1-1
and via Help / Obtaining Technical Support.
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Figure 1-1: Hazus Technical Support

Technical Suppert @

Hazus

You may obtain technical aszsistance for Hazus by calling 1-877-FEMA MAP
[1-87F-336-2627] or zending an email to: hazus-supportEizkmapods. com,

1.6 Uncertainties in Loss Estimates

Although the software offers users the opportunity to prepare comprehensive loss estimates,
even with state-of-the-art techniques, uncertainties are inherent in any estimation methodology.
The Flood Model is only a tool for loss estimation from modeled flood events. Hazus does not
compute uncertainties in the loss estimates, provide ranges for possible losses, or offer any
confidence levels. The output of hard numbers is tied to the input data. Uncertainties may be
estimated, but Hazus does not output such statistics.

1.7 Organization of User Guidance

This User Guidance provides information that will assist Flood Model users perform basic and
advanced flood loss estimations.

Chapter 1: Introduction. Background on the Flood Model, Hazus applications, assumed user
expertise, when to get help, technical support, and uncertainty in loss estimates.

Chapter 2: Overview of the Flood Model. Overview of the Flood Model for local, state, and
regional officials contemplating a flood loss study. It describes riverine and coastal flood
hazards in the Flood Model; types of buildings, facilities, and lifeline systems in the model; and
the difference between a basic and advanced analysis.

Chapter 3: Getting Started |: Hazus Startup Screen. Description of the Hazus Startup screen
with information about creating a new Study Region and how to open, delete, duplicate, export,
and import existing Study Regions.

Chapter 4: Getting Started II: Basic Hazus Analysis. Introductory walk through of the Flood
Model showing a user how to conduct a single-event riverine flood analysis.

Chapters 5, 6, 7, 8, and 9: Model Menus for Inventory, Hazard, Analysis, Results, and
Other Items. Walk through of the Flood Model menus related to inventory, hazard, analysis,
results, and other menu items.

Chapters 10, 11, and 12: Advanced Hazus Analysis. How to conduct an advanced flood
analysis, including information on user-defined inventory data, importing user-defined hazard
data, and combined wind and flood hurricane surge analysis.

Chapter 13: Quick Look and Enhanced Quick Look. Step-by-step instructions on how to
perform Quick Look and Enhanced Quick Look analyses.
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Chapter 14: Acronyms and Abbreviations.

Chapter 15: Glossary. Glossary of key terms.
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2 Overview of the Flood Model

Chapter 2 provides an overview of the flood loss estimation methodology (Flood Model) and is
intended for local, state, and regional officials contemplating a flood loss study. For more
information on flood modeling approaches and assumptions (along with how uncertainties are
addressed), consult the Technical Guidance.

The Flood Model will generate an estimate of the consequences to a county or region of a
scenario flood (i.e., a flood of a specified magnitude). The loss estimate will describe the scale
and extent of damage and the disruption that may result from a potential flood. The following
information can be obtained:

e Quantitative estimates of losses in terms of direct costs for repair and replacement of
damaged buildings and lifeline system components; direct costs associated with loss of
function (e.g., loss of business revenue, relocation costs); people displaced from
residences; quantity of debris; and regional economic impacts

e Functionality losses in terms of loss-of-function and restoration times for critical facilities,
such as hospitals, and components of transportation and utility lifeline systems, and
simplified analyses of loss-of-system-function for electrical distribution and potable water
systems

o Extent of induced hazards in terms of exposed population and building value due to
potential flooding and locations of hazardous materials

To generate this information, the methodology includes:

e Classification systems used in assembling inventory and compiling information on the
general building stock (GBS), components of highway and utility lifelines, and
demographic and economic data

e Standard calculations for estimating type and extent of damage, and for summarizing
losses

¢ National and regional databases containing information for use as default (built-in) data,
in the absence of user-supplied data (default data are useable in the calculation of
losses)

These systems, methods, and data have been combined in user-friendly GIS software for this
loss estimation application. GIS technology facilitates the manipulation of data on GBS,
population, and the regional economy.

The software uses GIS technologies for displaying and manipulating inventory and displaying
losses and consequences on applicable spreadsheets and maps. Collecting and entering the
necessary information for analysis are the major tasks involved in generating a loss estimate.
The methodology permits estimates to be made at several levels of complexity, based on the
level of inventory entered for the analysis (i.e., default data versus locally enhanced data). The
better and more complete the inventory information, the more accurate the results.
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Figure 2-1 shows the conceptual steps that are typically performed in assessing and mitigating
the impacts of a natural hazard such as a flood. The methodology incorporates inventory
collection and hazard identification into the natural hazards impact assessment.

Figure 2-1: Conceptual Steps in Assessing and Mitigating Losses Due to Natural Hazards

Inventory

Collection
Natural Hazards
Impact Assessment
Hazard

Identification Risk Evaluation and
Engineering Assessment

!

Mitigation

While Figure 2-1 shows the conceptual steps in a natural hazard analysis, the steps used in the
Flood Model are as follows:

e Select the area to be studied. The region of interest is created based on census tract,
census block, county, state/territory, community, or watershed. The area generally
includes a city, county, or group of municipalities. It is generally desirable to select an
area that is under the jurisdiction of an existing regional planning group.

e Specify the hazard. In the Flood Model, the hazard can be specified as riverine, coastal,
or a combination of riverine and coastal.

¢ Provide additional information describing the building inventory, or Essential Facilities, if
available.

¢ Using formulas embedded in Hazus, Hazus computes expected building losses,
expected contents losses, and expected loss-of-use for different classes of buildings.

e Hazus uses the above results to compute estimates of direct economic loss and short-
term shelter needs.

The user plays a role in selecting the scope and nature of the output of a loss estimation study.
A variety of maps can be generated for visualizing the extent of the losses. Numerical results
may be examined at the level of the census tract or aggregated by county or region.

2.1 Flood Hazards in the Flood Model

The Hazus Flood Model analyzes both riverine and coastal flood hazards. Flood hazard is
defined by a relationship between depth of flooding and the annual chance of inundation to that
depth.

Depth, duration, and velocity of water in the floodplain are the primary factors contributing to
flood losses. Other hazards associated with flooding that contribute to flood losses include
channel erosion and migration, sediment deposition, bridge scour, and the impact of flood-borne
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debris. The Hazus Flood Model allows users to estimate flood losses from depth of flooding.
The agriculture component will allow the user to estimate a range of losses to account for flood
duration. The Flood Model does not estimate the losses due to high-velocity flash floods.

Flood warning is one offsetting component to the primary flood damage factors identified above.
The Flood Model allows the user to perform “what-if?” analyses to identify what percentage of
losses avoided may make a warning system beneficial. This methodology follows the U.S. Army
Corps of Engineers approach using the “Day” curves.

In different contexts, flood hazard may have different meanings. Hazard can mean risk in some
contexts and it can mean a source of danger in others. The hazard may be that an area is
inundated about once every 10 years (risk) or it may be that an area is subject to flood depths
ranging from 5 to 10 feet (source of danger). Flood frequency studies combine these ideas and
define flood hazard in terms of the chance that a certain magnitude of flooding is exceeded in
any given year.

Flood magnitude is usually measured as a discharge value, flood elevation, or depth. For
example, flood magnitude may be referred to as the 100-year flood elevation, which is the
elevation, at the point of interest, that has a 1 percent annual chance of being exceeded by
floodwater. Using the flood frequency convention, flood hazard is defined by a relation between
depth of flooding and the annual chance of inundation greater than that depth. The relation is
called a depth-frequency curve.

2.2 Types of Buildings, Facilities, and Lifeline Systems Considered

The buildings, facilities, and systems considered by the methodology are listed below. See the
Technical Guidance for more information.

e General Building Stock (GBS) — Most commercial, industrial, and residential buildings
are not considered individually when calculating losses. Instead, they are grouped into
five general building types and 33 occupancy classes. Degrees of damage and loss are
computed for each group.

Examples of general building types include wood, steel, concrete, manufactured
housing, and masonry.

Examples of occupancy classes are single-family dwelling, retail trade, heavy industry,
and churches.

All structures that are evaluated in this manner are referred to as GBS.

o Essential Facilities — Essential Facilities, including medical care facilities, emergency
response facilities and schools, are those vital to emergency response and recovery
following a disaster. School buildings are included in this category because of the role
they often play in housing displaced people. Generally, there are few Essential Facilities
in a census tract, making it easier to obtain site-specific information for each facility.
Thus, damage and loss-of-function are evaluated on an individual building basis even
though the uncertainty in each estimate is large.

e User-Defined Facilities (UDFs) — UDFs are buildings at specific locations that are added
to the inventory. This site-specific or structure based analysis allows for specific loss and
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damage information to be calculated for each individual building, thus improving the
accuracy of the results.

o Lifeline Systems — The Flood Model includes analysis for transportation and utility
systems. Transportation system components analyzed include bridges for highways and
railways, facilities associated with highways, railways, light rail, bus, port, ferry, and
airport locations. Utility system components analyzed include portable water, waste
water, natural gas, electric power, and communications locations.

2.3 Levels of Analysis

Hazus is designed to support two general types of analysis (Basic and Advanced) split into
three levels of data updates (Levels 1, 2, and 3). Figure 2-2 provides a graphic representation of
the various levels of analysis.

2.3.1 Basic Analysis

Level 1

A Basic Level 1 analysis is the simplest type of analysis requiring minimum effort by the user. It
is based primarily on data provided with the software (e.g., census information, broad regional
patterns of foundation distributions, no floodplain code adoption). The user is not expected to
have extensive technical knowledge. While the methods require some user-supplied input to
run, the type of input required could be gathered by contacting government agencies or by
referring to published information. At this level, estimates are generalized and will be
appropriate as initial loss estimates to determine where detailed analyses are warranted.

2.3.2 Advanced Analysis

Level 2

An Advanced Level 2 analysis improves Level 1 results by considering additional data that are
readily available or can be easily converted or computed to meet methodology requirements. In
Level 2, the user may need to determine parameters from published reports or maps as input to
the model. It requires more extensive inventory data and effort by the user than a Basic Level 1
Analysis. The purpose of this type of analysis is to provide the user with the best estimates of
hazard input data that can be obtained using the standardized methods of analysis included in
the methodology. For example, user-supplied flood depth grids should be used over the internal
Hazus hydrologic and hydraulics model. Hazus User Manuals provide detailed instructions on
how to perform various type of Advanced Level 2 analysis.

Level 3

An Advanced Level 3 analysis requires effort by the user to develop and update information
concerning the underlying engineering and loss analysis parameters in Hazus. This type of
analysis incorporates results from engineering and economic studies carried out using methods
and software not included within the methodology. At this level, one or more technical subject
matter experts are required to acquire data, perform detailed analyses, assess damage/loss,
and assist the user in gathering extensive inventory data. There are no standardized Advanced
Level 3 analysis approaches. Users must understand where, within the Hazus software, to
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change the underlying engineering and loss parameters used for an analysis. The quality and
detail of the results will depend on the level of effort.

Figure 2-2: Levels of Hazus Analysis

< Required user =
Input GZ@/ £ dd <
detailed »  €ffOrtand data

engineering data - sophistication

Combinations of local (@
and default hazard,
inventory, and damage data

2.4 Analysis Considerations for Flood Model

2.4.1 Analysis Based on Default Information

The basic level of analysis uses the default GBS and Essential Facility databases that are built
into the model and extracted for a specific Study Region. These databases are derived from
national-level data sources for building square footage, building value, population
characteristics, costs of building repair, and economic data. Direct economic and social losses
associated with the GBS are computed, along with Essential Facility functionality, short-term
shelter requirement, and debris. The uncertainties are large; therefore, the analysis involves
only default data sources.

In an analysis based on default data, the user’s effort is limited to defining the Study Region,
specifying the hazard (probabilistic or deterministic), and deciding the extent and format of the
output. However, since default rather than actual data are used to represent local conditions,
limitations exist in the estimated levels of damage and losses. An analysis based on default
data is suitable primarily for preliminary evaluations and regional comparisons. It is always
recommended that users import custom or user-defined flood depth grids when available.

2.4.2 Analysis with User-Supplied Inventory Data

The results from an analysis using only default inventory can be improved greatly by inputting at
least a minimum amount of locally developed data. Such an analysis is what is intended.
Improved results are highly dependent on the quality and quantity of improved inventories. The
significance of the improved results also relies on the user’s analysis priorities. The following
inventory improvements impact the accuracy of analysis results:
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Use of locally available data or estimates concerning the square footage and counts of
buildings in different occupancy classes

Use of local expertise to modify, primarily by judgment, the databases concerning
percentages of foundation types associated with different occupancy classes

Preparation of a detailed inventory for all Essential Facilities

Collection of detailed inventory and cost data to improve evaluation of losses and lack of
function in various transportation and utility lifelines

Use of locally available data concerning construction costs or other economic
parameters

Development of flood inundation maps

Gathering of information concerning high potential loss facilities and facilities housing
hazardous materials

Synthesis of data for modeling the economy of the Study Region used in calculation of
indirect economic impacts
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3 Getting Started I: Hazus Startup Screen

The Hazus Startup screen is the first screen users will see after launching Hazus.

3.1 Hazus Startup

Before running a loss estimation analysis, users must define a Study Region. The Study Region
in Hazus is the geographic unit for which data are aggregated, the flood hazard is defined, and
the analysis is carried out. Before starting, make sure that the appropriate state(s)’'s Hazus data
have been downloaded (http://msc.fema.gov/portal/resources/hazus) and extracted here:
C:\HazusData\lnventory.

Hazus will prompt users to create a new region or import a previously created region. Users can
also open, delete, duplicate, backup, or export an existing region.

3.2 Create New Region

In the Hazus Startup screen (Figure 3-1), users will take the first step in defining the Study
Region. In Figure 3-1, Create a new region has been selected. Click OK to activate the window
shown in Figure 3-2.

Click Next to open the window shown in Figure 3-3 and name the region in the first box (up to
18 characters, no spaces, and must not begin with a number). Enter a description of the region
in the second box. This is especially helpful if multiple users will be accessing this region in the
future. Click Next, which will open the window shown in Figure 3-4. Select Flood from the
Hazard Types and click Next. This selection cannot be altered later.

Figure 3-1: Select Create a New Region in Hazus Startup
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http://msc.fema.gov/portal/resources/hazus

Figure 3-2: Select Create New Region in Wizard

P )

Create Mew Region @

Welcome to the Create New
Region Wizard

JH14Y3

.

C

Thiz wizard will guide vou through the steps needed to create a
niew study region.

* IAVN

aNIM

To continue, chek Mest.

-
=
r O
=
i 14

N

g

[WYNDN

| Mt » | Cancel

Page 3-2 Hazus Flood Model User Guidance



Figure 3-3: Create a Study Region Name

Create Mew Region

Study Region Hame
Each study region needs to be identified with a unique name.

Enter below a name which uniquely identifies your region. The name canbe upto 18
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Figure 3-4: Select Hazard Type for New Region

4

Create Mew Region
Hazard Type

The hazard type controls the type and amount of data that will be aggregated. The hazard type selected
affects the analysiz options that will be available.

Your study region can include one or more of the following hazards, Check below the
hazard(z] you are interested in.

[ Earthquake

[ Huricane

[ Tsunarni

Mates:
1. Selection of hazards lizted above depends upon the hazard modules installed.

2. Once a study region iz builk with a given hazard(z), it cannat be modified later an, in
other words, you cannot add another hazard to it Alternatively, you may re-create a
gimilar region with different hazard(z).

3. If pou are creating a Mear Source only Teunami region, please alzo check
E arthquake checkbo:.

< Back | Mest » | Cancel
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From the window shown in Figure 3-5, select one of the six aggregation levels. Click Next to
open the window shown in Figure 3-6. Select the state(s) covered by the Study Region. To
select multiple states, hold the Shift key while making selections. Click Next to open the window
in Figure 3-7. Select the county or counties covered by the Study Region.

Click Next to open the Region Wizard Completion notification shown in Figure 3-8. Click
Finish. The status window shown in Figure 3-9 will appear. It may take several minutes for the
region to be created. Once the process is finished, click OK to acknowledge the Study Region
has successfully been created (Figure 3-10). The Start Menu will reappear.

Figure 3-5: Select Desired Aggregation Level

Create Mew Region £X

Aggregation Level
The aggregation level defines the procedure by which the study iz defined.

'ou can defing pour ztudy region at one of the geographic levels. “We call thiz the
agagregation level. Pleaze select below the aggregation level you want to uze.

State

County
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~
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~
~
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< Back Mest » Cancel
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Figure 3-6: Select Appropriate State for the New Region

Create Mew Fegion

State Selection .
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Figure 3-7: Select County for the New Region
Create Mew Region @

County Selection
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Figure 3-8: Create New Region Wizard Completion
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Figure 3-9: Create New Region Progress
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Figure 3-10: Create New Region Acknowledgement
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3.3 Open Region

The Open aregion option will not be available in the Hazus Startup screen in Figure 3-11 until
a region has been created or imported. Select Open a region and click OK. The Open Region
Wizard will appear (Figure 3-12). Click Next. An Open Region list will appear (Figure 3-13).
Select which region should be opened. Click Next. Verify that the region name and hazard type
are correct (Figure 3-14). Click Finish. Clicking Finish will launch ArcMap. Refer to the
additional Hazus User Manuals for guidance.

Figure 3-11: Select Open a Region
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Figure 3-12: Open Region Wizard
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Figure 3-13: Select the Region to Open

Open Region

Select Region
The study region zelection zetz the region that will be opened. w

L}

Select the study region you want to open from the list of study regions vou have created
0 far.
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Figure 3-14: Open Region Wizard Completion
’Dpen Region @

Completing the Open Region
Wizard

You have successfully completed the Open Region Wizard.
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3.4 Delete Region

The Delete a region option will not be available in the Hazus Startup screen in Figure 3-15
until a region has been created or imported. Select Delete a region and click OK. A Delete
Region list will appear (Figure 3-16). Select a region from the list and click Delete to
permanently delete the region. The Delete Region Confirmation window will appear (Figure
3-17). Click Yes to delete or No to return to the Delete Region window (Figure 3-16). Click
Done to close the window and return to the Hazus Startup screen.

Figure 3-15: Select Delete a Region
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Figure 3-16: Select Region to Delete
Delete Regian

Below iz a ligt of the study regions pou have created so far. Select the region you want to delete.
Right-click mouse for more options.
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Figure 3-17: Delete Region Confirmation
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3.5 Duplicate Region

The Duplicate a region option will not be available in the Hazus Startup screen in Figure 3-18
until a region has been created or imported. Select Duplicate a region and click OK. A
Duplicate Region list will appear (Figure 3-19). Select the region from the list to be duplicated.
Click Duplicate. A duplicate region confirmation window will appear (Figure 3-20). Click Yes to
duplicate or No to return to the Hazus Startup screen (Figure 3-18).The Duplicate Region
Name dialog will appear (Figure 3-21). Enter the name of the new region (18 characters and no
spaces) and a brief description. Click OK. A progress bar will appear (Figure 3-22). It will close
once the region has been successfully duplicated. This may take several minutes depending on
the size of the region and the speed of the computer. A duplicate region completion notification
(Figure 3-23) will appear to notify the user that the region has been duplicated. Click OK to
return to the Duplicate Region list (Figure 3-19). Click Done to return to the Hazus Startup
screen.

Figure 3-18: Select Duplicate a Region
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Figure 3-19: Select a Region to Duplicate
Duplicate Region

Belaw iz a list of the study regions pou have created 2o far. Select the region pou want o duplicate,
and then click 'Duplicate’ button below,
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Figure 3-20: Duplicate Region Confirmation
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Figure 3-21: Provide Duplicate Region Name

Duplicate Region Marme

Marme duplicated region as:
IDupIicate Cancel |

Drezcription [optional);

IBrunswick N duplicate regior|

Figure 3-22: Duplicate Region Progress
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Figure 3-23: Duplicate Region Completed
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3.6 Export/Backup a Region

The Export/Backup a region option will not be available in the Hazus Startup screen in Figure
3-24 until a region has been created or imported. Select Export/Backup a region and click OK.
An Export/Backup Region list will appear (Figure 3-25). Select the region to export or backup
from the list. Click Browse to select a file location to save the export/backup. Click
Export/Backup. A progress bar (Figure 3-26) will appear. It will close once the region has been
successfully exported. This may take several minutes depending on the size of the region and
the speed of the computer. An Export/Backup Region Completion notification (Figure 3-27)
will appear once the export has completed. Click OK.

Figure 3-24: Select Export/Backup a Region
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Figure 3-25: Select a Region to Export or Backup
Export/Backup Region

Belaw iz a list of the study regions pou have created 2o far. Select the region pou want ko
export/backup, then zpecify the name of the expart file by clicking Browse', and finally click
'Export/B ackup' button to start the export.
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4 ] | 3

Region:  Brunswick_MNC
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Figure 3-26: Export/Backup Region Progress
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Figure 3-27: Export/Backup Region Completed
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Region export completed,
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3.7 Import a Region

Select Import a region from the Hazus Startup screen in Figure 3-28 and click OK. Check the
latest Hazus version release notes for limitations on importing from previous versions of Hazus.
Hazus is backwards compatible only one version, so only Hazus 4.0 exported regions can be
imported into Hazus 4.2 (there was no Hazus 4.1 release). A file explorer will open. Select an
export Hazus Packaged Region (.hpr) file. In the Imported Region Name dialog (Figure 3-29),
enter the name of the region (18 characters and no spaces) and a brief description. The name
must be different than the imported .hpr file name. Click OK. A progress bar (Figure 3-30) will
appear. It will close once the region has been successfully imported. This may take several
minutes depending on the size of the region and the speed of the computer. A Region Import
Completion notification will appear once the export has completed. Click OK.

Figure 3-28: Select Import a Region
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Figure 3-29: Provide the Name for the Imported Region
Irnported Region Mame

Mame imparted region as:

IBrunswick_Impu:urt Cancel |

Dezcnption [optional):

IBrunswick ML import example

Figure 3-30: Import Region Progress
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Impaorting region Brunswick_mport 92%

Figure 3-31: Region Import Completed
Hazus ==

Region import completed.
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4 Getting Started II: Basic Hazus Analysis

The Flood Model allows practitioners to estimate the economic and social losses from flood
events. The information provided by the model will help state and local officials evaluate, plan
for, and mitigate the effects of flooding. The Flood Model provides practitioners and policy
makers with a tool to help reduce flood damage, reduce disaster payments, and make wise use
of the nation’s emergency management resources.

Chapter 4 explains how to run a basic riverine Flood Level 1 GBS Analysis for a single flood
event with flooding modeled by Hazus. This analysis makes use of census blocks that have
been dasymetrically-adjusted based on land cover data, meaning that areas with land cover
types that typically do not contain structures have been removed from the census block
boundaries. Refer to the Flood Technical Manual for information on dasymetric census blocks
and the methodology used by Hazus to produce the flood depth raster.

Launch Hazus and select Open a Region on the Hazus Startup screen (Figure 4-1).
Information on the other options is provided in Chapter 3. Click OK, which will open the
Welcome to the Open Region Wizard (Figure 4-2). Select Next.

Figure 4-1: Open a Region
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Figure 4-2: Open Region Wizard
[ Open Region @
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In the Select Region window (Figure 4-3), select the desired Study Region. Click Next, which
will open the Completing the Region Review Wizard (Figure 4-4). Here, the user can review
the selected region and hazard. Select Finish. An ArcMap window showing the Study Region
will open (Figure 4-5).

Figure 4-3: Select the Region to Open

COpen Region

Select Region )
The study region selection sets the region that will be opened. w
L

Select the study region you want to open from the list of study regions vou have created
z0 far.

Region | Description | Created
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Figure 4-4: Confirm the Selected Region
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Figure 4-5: Example — Flood Model in ArcMap
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To choose a riverine flood hazard type, open the Hazard dropdown menu and select Flood
Hazard Type (Figure 4-6).

Figure 4-6: Select Flood Hazard Type in Hazard Menu

Hazard | &nalysis  Results  Bookmarks

| Flood Hazard Type... |

8
Scenatio 3
Riverine »
Coastal 3
Quick Analysis »

Selecting Flood Hazard Type will open the Flood Hazard Type window (Figure 4-7). Select
Riverine only, and click OK.

Figure 4-7: Select Flood Hazard Type

Flood Hazard Type @

Study region flood hazard type
@ Rivering anly
) Coastal only
_) Riverine and coastal

Combined wind and flood

Coasztal surge

QK. ] [ Cancel
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To obtain the required digital elevation data required for this analysis, open the Hazard
dropdown menu and select User Data (Figure 4-8). Please note, it is recommended that users
import user-defined flood hazard depth grids if available. The Hazus hydrology and hydraulic
methodology here should only be used if user-defined data are not available. Please refer to
Hazus Flood Level 2 Standard Operating Procedure published to the FEMA Library for more
information.

Figure 4-8: Select User Data in Hazard Menu

m Analysis  Results  Bookmarks
Flood Hazard Type...
| User Data | H
Scenario 2
Riverine 2
Coastal 2
Quick &nalysis »
I

Selecting User Data will open the User Data window (Figure 4-9). Click Determine required
DEM extent.

Figure 4-9: Select Determine Required DEM Extent

User Data

DEM AT | Depth crid | HEC-RaS |

DEM metadata
‘Yertical units ’Meters v]
Wertical datum ’NAVDSS - ]
Cther wertical datum
Select DEM dataset(s)
o Browse. .

Determine reguired DEM extent [}J

Progress

| ok || cancs
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After a short pause, the DEM Extent window will appear (Figure 4-10). Click Download and
Unzip All for Hazus to obtain all the required digital elevation model (DEM) files and save them

within the Hazus Study Region folder.

Figure 4-10: Select Download and Unzip All

O3 DEM Extent

Westmost Longitude

-50.896 W

Click link to dowwnload and unzip.

Your analysis will require a DEWM bounded by these coardinates in decimal degrees

Morthmost Latitude

5751 5|
Southimost Latitude
sasr M

Select NED Resalution: 1 Arc-Secaond -

(=]l & ]

Eastmost Longitude

-7REE2 W

Sno MED Datazet

Resalution

2 na3Twls1 zip

» [ USGS WED 1 n3Bw0B1 ArcGri. |arc-second n3Bw..

1 arc-zecond

USGS MED 1 madw0S0 ArcGr.. | arc-second ndSw...

3
4 3 TS0 zip
5

1 arc-zecond

USGS MED 1 maTw0S52 ArcGr.. |arc-second ndfw...

Last -
Upcisted

2015-02-14
2M7-01-27
2015-02-14
2M7-01-27
20171115 -

m

Dovenload and Unzip

Pleaze note: Obtaining the DEM data through Hazus requires an internet connection.
For & manual wwarkaround, plesse visit hittpe Uinzc fema govineds or contact the Hazus Help Desk
at 1-877-336-2627.

| Dovenload and Unzig Al

1
Close r\%

Hazus will take several minutes to download and unzip all of the DEM files. When the process
has completed, a notification window will appear (Figure 4-11) to indicate the files have been
downloaded, unzipped, and saved. Click OK.

Figure 4-11: DEM Downloaded, Unzipped, and Saved

Sawve and Unzip DEM

Downloaded, unzipped,

and saved your DEM at

CHazusData\HazardlhputhFlood DERYMontgomenyCo Wi

[l
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A popup window (Figure 4-12) will ask the user whether to automatically load the DEM data into
the User Data window. Click Yes.

Figure 4-12: Automatically Load DEM

Autornatically Loading DER £3

i " 1 Would you like to incorporate the f-tile DEM data you just downloaded
W as your Study Region DEM?

Hazus will load the file paths for all of the DEM files into the User Data window (Figure 4-13).

Click OK to complete importing the DEM files. Click Yes (not shown) on the next popup window
to proceed with DEM analysis.

Figure 4-13: Import DEM Files into Hazus

ser Data

DEM |FIT | Depth Grid | HEC-RAS |

DEM metadata
Wertical units |Meter3 - |
Wertical detum |NAVD88 - |

Cither wertical datum

Select DEM datazet(s)

C'HazuzData'HazardinputFlood DEMIMontgomery Co_WALSGS_MED _1 - Brovese.
CHazusData\Hazardnput'Flood DEMMontgomer y Co_ WA \nE T w051 \grdr

CHazusData\Hazardinput'\Flood DEMMontgomeryCo_WAWSGES_NED 1
CHazusData\Hazardnput'Flood DEMMontgomer y Co_ WA\ ST w0E0grdr
CHazusData\Hazardinput'\Flood DEMMontgomeryCo_WAWSGES_NED 1
CHazusData\Hazardinput'\Flood DEMMontgomeryCo_WAWSGES_NED 1

4 e 3

Determine required DEM extent l

Completed calculating DEM coordinates 36 8670033962474, -
80.9960537101975, 37 5176535435565, -79. 8516768321474

| Ok H Cancel ‘
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A progress bar (Figure 4-14) will appear as Hazus imports and merges all the individual files
into a single DEM for the Study Region. This may take several minutes depending on the size of
the Study Region. A notification (Figure 4-15) will appear once the DEM import is completed.

Click OK.

Figure 4-14: DEM Import Progress

@ Processing Status @
Creating study region DEM
——

Processing input

Figure 4-15: DEM Import Completed

Run Time @

L Successfully constructed the study region DEM,
¢/ Total tirme: Hours: 0, Minsi02, Secs:07

The Hazus Flood Model mapping should look similar to Figure 4-16 after the DEM import.
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Figure 4-16: Example — Flood Model after DEM Import

tgomeryCa A

File Edit “iew Inventory Hazard  Analysis Results  Bookmarks  Insert  Selection  Geoprocessing  Customize  ‘Windows  Help
COESLER x| 0 o & T35 SPAl=1 1] [alf
‘RA@@ e E O @ EI2MES sl
Table Of Cantents 3 x .f"“""‘-"ﬂ_ =
38 >
=l £ Layers
=] RegionDEM
Walue

™ High : 4335.91
-
Lowr; 890,676
E [ Census Blocks

=M E

=] Hillshade
Value
High : 254

Lowe: 01

=] Study Region Boundary
[ Study Region Boundary

-B0.303 37.166 Decimal Degrees

To create the stream network, open the Hazard dropdown menu and select Develop Stream
Network (Figure 4-17).

Figure 4-17: Select Develop Stream Network in Hazard Menu

Hazard | &nalysis  Results  Bookmarks

Flood Hazard Type...

User Data H

| Develop Stream Metwark.., [

Scenario

Riverine

Coastal

Quick Analysis

The Develop Stream Network window (Figure 4-18) will appear. Use the default value of 10.0
square miles that appears in the drainage area field and click OK. Click Yes (not shown) on the
next popup window to proceed with developing the stream network.
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Figure 4-18: Enter Drainage Area for Develop Stream Network

Develop Strearm Metwork @

Input a stream drainage area for the study region.
Wwhen pou zelect 0K, the stream netwark will be
created. This process may take some time.

Input strearn drainage area
[affects stream denszity]
[0.25 - 400 square miles)

10.0 Square miles

[ (]9 l [ Cancel

A progress bar (Figure 4-19) will appear as Hazus performs the GIS analysis to develop the
stream network. This may take several minutes to an hour depending on the size of the Study
Region. A notification (Figure 4-20) will appear once the stream network has been completed.

Click OK.
Figure 4-19: Develop Stream Network Progress

-

. Processing Status [=]
Building stream network
e @0
Creating flow grids, flow length

Figure 4-20: Develop Stream Network Completed
Run Tirme @

I.-’ _"‘-.I Successfully delineated reaches,
L. | 4 Total tirme: Hours: 0, Mins:05, Secs:09

The Hazus Flood Model mapping should look similar to Figure 4-21 after developing the stream
network.
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Figure 4-21: Example — Flood Model after Developing Stream Network

() Hazus-MH;: Flood - MontgomeryCo Wi

File Edit View Inventory Hazard Analysis  Results  Bookmarks  Insert  Selection  Geoprocessing  Customize  Windows  Help
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[=] RegionDEM
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Walue
] High: 4355.91
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[ Census Blocks
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Walue
High: 254

Low : 0

=] Study Region Boundany
I Study Region Boundary

To create a scenario within the Flood Model, open the Hazard dropdown menu and select
Scenario and New (Figure 4-22).

Figure 4-22: Select Scenario and New in Hazard Menu

Hazard | Analysis  Results Bookmarks Insert  Selection
Flood Hazard Type... - | s E]E

ser Data H E’% ;R- @il @
_ K

Dewvelop Strearn Metwark..,

P e i
Scenatio » ||_ e, W
Riverine 3 Open..,
Coastal 3 Sawe A,
Quick Analysis ¥ Edit...

Close

Delete...
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The Create New Scenario window (Figure 4-23) will appear. Enter a unique name for the
scenario and a brief description. Click OK.

Figure 4-23: Provide Name for New Scenario

Create Mew Scenario @

Enter a unigue name for the New Scenario;

100-

Degcription

ak l | Cahicel

The New Scenario window (Figure 4-24) will appear. To select the streams to add to the
scenario from the Flood Model mapping, click the + button to the right of Add to selection. This

will activate the screen cursor on the mapping screen in ArcMap, which allows the user to select
all the streams in the region.

Figure 4-24: Select Add to Selection for River Reaches

Tew Scenario

Select map features to be included in
the scenatio. A& single scenario may
contain more than one object type.

Map layer type

@ River reaches

lap layer selection

Al to selection

Remave from selection

Clear zelection

Save zelection

B RIE

Cancel

i
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Once the streams have been selected, the Flood Model will show the streams in a different
color as shown in Figure 4-25.

Figure 4-25: Example — Flood Model after Stream Selection

Table Of Contents

28 H
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-

Low : 890,676
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Value
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Low: 0

=] Study Region Boundary
[ Study Region Boundary
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-80L236 36,989 Decimal Degrees

To complete the stream selection, go back to the New Scenario window and click on the button
with the disk graphic to the right of Save selection (Figure 4-26). The OK button will become
active. Click OK to complete the stream selection.
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Figure 4-26: Select Save Selection to Finalize Selected River Reaches

)
Meww Scenario

Select map features to be included in
the scenario. A single scenario may
contain more than one ohject type.

lap layer selection

ap layer type

@ River reaches
Coastal shorelines
FIT analysis areasz
User-defined depth grids

Add to selection

=]
Remaove from zelection E

| cance |

Clear selection

Save selection

|o+~:

If the stream selection was performed correctly, the Flood Model should look similar to
Figure 4-27. All selected streams are saved to a new data layer called Chosen Reaches and
are shown in red.

Figure 4-27: Example — Flood Model after Stream Reaches Chosen for a Scenario
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To conduct the hydrologic analysis, open the Hazard dropdown menu and select Hydrology
(Figure 4-28).

Figure 4-28: Select Riverine and Hydrology in Hazard Menu

Hazard | Analysis  Results Bookmarks  Insert  Selection  Geopro

Flood Hazard Type... - | a7 Gl F ]
User Data B2
= T & =
Dewvelop Stream Metwork.., —= T
i R T e
Scenario 3 Eﬁﬁaﬂ’i—f’ J
Riverine » | H}fdmlgg}.’ |F
A
Coastal L Delineate Floodplain

Quick Analysis

A notification window (Figure 4-29) will warn the user that raster processing cannot be canceled.
Click Yes.

A progress bar (Figure 4-30) will appear as Hazus performs the hydrologic analysis. This may
take several minutes to several hours depending on the size of the Study Region and the
number of selected streams. A notification (Figure 4-31) will appear once the hydrologic
analysis has been completed. Click OK.

Figure 4-29: Select Yes to Start Hydrologic Analysis

Process EX

I.-" A The proceeding analysis requires raster processing.
W To ensure proper operation, canceling is not allowed,
Continue?

ves || Mo

Figure 4-30: Hydrologic Analysis Progress

. Processing Status E3

Performing hydrologic analyses

Processing default reaches
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Figure 4-31: Hydrologic Analysis Completed

Fun Tire E

Successfully completed hydrologic analyses.
Total time: Hours: 0, Mins:26, Secs:39

If the hydrologic analysis was performed correctly, the Flood Model should look similar to
Figure 4-32.

Figure 4-32: Example — Flood Model after Hydrologic Analysis

(B Hazus-MH: Flood - MontgomenyCa_Wa, (100-yr) = ol
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To conduct the floodplain analysis, open the Hazard dropdown menu and select Delineate
Floodplain (Figure 4-33).
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Figure 4-33: Select Riverine and Delineate Floodplain in Hazard Menu

Flood Hazard Type..,
User Data
Develop Streamn Metwork...

Scenario 3

Hazard | Analysis  Results  Bookrmarks  Insert  Selection  Geoprd
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The Riverine Hydraulic Analysis window (Figure 4-34) will open. Select Single Return Period
for Analysis type. Keep the default Output cell size. Finally, for each stream keep the default

return period of 100 years and the default Manning’s roughness coefficient n-value shown in the
third column of the table. Click OK.

Figure 4-34: Delineate Floodplain for a Single Return Period

Analysis type:

@ Riverine Hydraulic Analysis

[Single Return Period

Output cell size: [24_?58355582094

River reaches

Reach Il | Return Period [wrz) | n-value =
100 0160
15 100 0160
16 100 0160
17 100 0160|~
13 100 0,160
13 100 0,160
20 100 0,160
21 100 0160
22 100 0160
23 100 0160
24 100 0.033
28 100 0,160
26 100 0,160
27 100 0,160
28 100 nn3z =

[ OHM[ cancel |

A progress bar (Figure 4-35) will appear as Hazus performs the hydraulic analysis needed to
delineate the floodplain for each selected stream. This may take several minutes to several

hours depending on the size of the Study Region and the number of selected streams. A

notification (Figure 4-36) will appear once the floodplain analysis has been completed. Click OK.
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Figure 4-35: Delineate Floodplain Progress

Processing Status - Reach 1 of 32

Current progress for reach (D 6 [RP100]

Calculating bounds and ends. ..

Figure 4-36: Delineate Floodplain Completed
Run Tirne @

"-.I Successfully computed riverine flood hazard,
@' Total tirne: Hours: 2, Minsi28, Secsi31

If the floodplain analysis was performed correctly, the Flood Model should look similar to
Figure 4-37.
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Figure 4-37: Example — Flood Model after Delineate Floodplain
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Begin computing losses within the Study Region’s newly delineated floodplains by opening the

Analysis dropdown menu and selecting Run (Figure 4-38).

Figure 4-38: Select Run in Analysis Menu

Analysis i Results  Bookrarks  Insert

Darnage Functions 2
Restoration Functions 3
Parameters 3

Flood Warning...
Aerage Annualized Loss

Cormbined Wind and Flood..,

Quick &nalysis..

Run
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The Analysis Options window (Figure 4-39) will open. Click the + button to the left of General
Building Stock Damage and Loss to expand and view the loss category. Next, click the small
open box to the left of General Building Stock Damage and Loss so that all sub categories

are also selected. Click OK.

Figure 4-39: Select General Building Stock Damage and Loss from Analysis Options

Analysis Options

: --Eluilding and Content Damage (%)
-- irect Econamic Loss () (Bldg, Cont, Inw)
amage Building Count

Depreciated Building and Cortent Loss ()
[ |Ez=ential Facilties

-[User Defined Structures

-] Transportstion Systems

[ Utility Systems

-] mgricuttural Products

[ |wehiclas

[ |Debriz

-[C|Direct Social Loss

----Dlndirect Econamic Loss

B[ |wihat-It

Ch\has 96.22 GB free space; [MontgomeryCo_WA] is 268 MB (97 .38% free)

Select Al

Deselect Al

Ok

-.

A progress bar (Figure 4-40) will appear as Hazus calculates flood losses. This may take
several minutes to several hours depending on the size of the Study Region. A notification
(Figure 4-41) will appear once floodplain losses have been completed. Click OK.
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Figure 4-40: Flood Losses Progress

. Processing Status

Ares Weighted Damage Analysis

Exzporting Results to MZDE Databasze
L |
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Figure 4-41: Flood Losses Completed
Flood Analysis @

f s 1 Your selected analysis has completed,
' Total tirne: Hours: 0, Minsi10, Secs:50

At this point, the user will have successfully created a Study Region, delineated streams and
floodplains, and calculated losses. For more information on displaying, understanding, and
exporting loss results, see Chapter 8.
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5 Model Menu: Inventory

The Inventory menu, shown in Figure 5-1, has inventory types and subtypes that allow the
estimation of the amount of exposure and potential damage in the Study Region. Inventory data
include basic information on population, buildings, and facilities obtained from the United States
Census and other national sources. These data can be supplemented with additional user
supplied datasets. The screenshots in this chapter show all of the options for the Inventory

menu.

Figure 5-1: Inventory Menu

Irventory | Hazard  Analysis  Result

Gereral Building Stock
Essential Facilities

High Potential Loss Facilities
Hazardous haterial Facilities
User Defined Facilities
Transportation Systerms
Ltility Systems
Dernographics

Agricultural Products
Wehicles

Yiew Classifications

k

5.1 General Building Stock

The first type of inventory is General Building Stock. The subtypes are Square Footage,
Building Count, Valuation Parameters, Dollar Exposure, Depreciation Parameters, Depreciated
Exposure, General Occupancy Mapping, Flood Specific Occupancy Mapping, and First Floor

Elevations, as shown in Figure 5-2.

Figure 5-2: Inventory / General Building Stock Menu

Inventl:ur},f|Hazard Snalysis  Results  Bookmarks  Insert  Selection  Geoproces

General Building Stock

r Square Footage

Essential Facilities

ser Defined Facilities

Utility Systermns

Dermographics

Agricultural Products

High Potential Loss Facilities

Hazardous katerial Facilities

Transportation Systerms

Building Count

Waluation Pararmeters

Dallar Exposure (Replacerment Walue)
Depreciation Pararmeters
Depreciated Exposure

General Occupancy Mapping

Flood Specific Occupancy Mapping

First Flaor Elewvations
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5.1.1 Square Footage

Square Footage, opened through the menu shown in Figure 5-2, allows the user to view the
type of square footage distribution per the census block, as shown in Figure 5-3.

Figure 5-3: Square Footage Table

5| Square Footage EI@

Select County to dizplay:
Brunzwick, MC [37019) -

Show Scenanio Census Blocks

CensusBlack RES1 RESZ RES3A RES3E RES3C RESID =
1 0.00 0.00 0.00 0.00 0.00 0.0
2 70190201 071001 0.00 0.0 0.0 0.00 0.00 00
3 70190201 011002 0.00 000 000 0.00 0.00 00
4 370190201 011003 305 1015 0.00 0.00 0.00 00
R 370190201 011004 152 RE 0.0 0.00 0.00 00
B 370190201 011005 305 1128 0.00 0.00 0.00 00
7 370190201 011006 305 7T 000 0.00 0.00 00
g 270190201 011007 305 1015 0.0 0.00 0.00 00
q 270190201 011008 0.00 0.00 0.00 0.00 0.00 00
10| 370190201011009 152 FE4 0.0 0.00 0.00 00
11 7010201011010 0.00 000 000 0.00 0.00 00
12 370190201011011 305 902 0.00 0.00 0.00 00
13 370190201011012 0.00 0.0 0.0 0.00 0.00 00
14 370190201011013 0.00 0.00 0.00 0.00 0.00 00
15 | 370190201011014 457 14.56 0.00 0.00 0.00 00
16 | 370190201011015 0.00 0.0 0.0 0.00 0.00 00
17 | 370190201011016 0.00 0.00 0.00 0.00 0.00 00
18 3F0190201011017 152 FE4 000 0.00 0.00 00
19 | 370190201011018 19,81 Fa.78 1.89 0.00 0.00 00
20 370190201011019 105 780 0.00 0.00 0.00 0o -
4 I [ 3

Cloze b ap Frint
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5.1.2 Building Count

Building Count allows the user to review the building count per census block By Occupancy
and By Building Type for specific and general occupancies, as shown in Figure 5-4. The user
can view and modify the building count values by only specific occupancy for each census
block.

Figure 5-4: Building Count (by Occupancy) Table
. Building Count EI@
By Decupancy | By Building Type

Table Type:

General Occupancy Type - Brunzwick, MC [37079) -

Show Scenano Census Blacks

CensusBlock Tatal Residential Commercial Industrial Agriculture Relig =
1 0 0 0 0 0
2 2707130201071001 0 I 1] il 0
3 270190201071 1002 0 1] i il ]
4 70190201071 1003 12 11 i 1] 0
5 2707130201071 1004 2 2 1] il 0
5 270130201071 1005 12 12 i il ]
7 70190201071 1006 3 a i 1] 0
g 27019020107 1007 11 11 i il ]
9 70190201071 1008 0 1] i il ]
10 27071302010711003 B E 1] il 0
11 A70190201011010 0 1] i il ]
12 7019020011011 10 10 i il ]
13 701021012 0 I 1] il 0
14 7019020101013 0 1] i il ]
15 700201011014 16 16 i 1] 0
16 7090201011015 0 1] i il ]
17 7090201011016 1 1] i 1 ] i
4 S m - - ) ) F

Sqft Factors ] [ Cloze b ap
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5.1.3 Valuation Parameters

Valuation Parameters allow the user to review the replacement costs for each occupancy type,
as shown in Figure 5-5. Clicking the Next button on each window will take the user through the
following information windows:

1
2
3
4.
5
6

Replacement Cost (based on a specific year)

Location Factors

Single Family (RES1) Garage Distributions by Census Block

Single Family (RES1) Garage Replacement Cost

Single Family (RES1) Basement Distribution by Census Block

Height Distribution (Number of Stories) by Census Block

Figure 5-5: Valuation Parameters Table

| Waluation Parameters E@
Feplacement Cost | RES1 Replacement Cost
Replacement Cost
Ozcupancy HazuzDefinitian OecupancyE xample hMeanzCost -
1 [RES1___ |Single Famiy Dweling  FRefer to heRES1RepiCast
2 RESZ b anfactured Houzing | M anufactured Houzing 41.97
3 RES3& Fulti Family Dwelling | =m Duples 113.69
4 RES3E kA uilti Family Dowelling | 2m Triples/Quadsz 93,95
5 RES3C ALl Farmily Dwelling | e 5-9 units 17348
[ RES3D FAulti Family Dowelling | e 10-19 units 16880
7 RES3IE kA uilti Family Dowelling | lar| 20-49 unitz 184.58
8 RES3F Fulti Family Dwelling | lar 50+ units 173.83 =
g RES4 Temp. Lodging Hatel, medium 185,42
10 RESH Inztitutional Dormitory | Diarm, medium 203,86
11 RESE Murzsing Home Murzing home 207.02
12 COk1 Retail Trade Dept Store, 1 st 103.60
13 COk2 Wwholezale Trade W arehouze, medium 106,43
14 COM3 Perzonal and Repair Ser Garage, Repair 129,25
15 COk4 Profezzional! Technical/| Office, Medium 175.24
16 COrE Barks Bank 25394
17 COMB Hoszpital Hozpital, Medium J3RE7
18 COM7 b edical Qffice/Clinic ted. Office, medium 2413
14 COme Entertainment & Recreat| Restaurant 22398
20 COM3e Theaters b owie Theatre 167.98
21 COmr10 Parking Farking garage 7621
22 IND1 Heawy Factary, zmall 130037
23 IMD2 Light “Wwarehouse, medium 10E.43 -
4 114 2
et » | | Cloge | | Fririt
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5.1.4 Dollar Exposure (Replacement Value):

Dollar Exposure (Figure 5-6) allows the user to review the exposure per census block By
Occupancy and By Building Type. The user can view and modify the exposure values by only
specific occupancy for each census block.

Figure 5-6: Dollar Exposure Table

2] Dollar Exposure EI@
By Ococupancy | By Building Type
Table Type:
General Occupancy Type - Brungwick, MC [37019) - Building -
Show Scenano Cenzusz Blocks
CenzusBlock T atalE xposure R ezsidential Cammercial Indusztrial Agriculture -

1 3701302010711000 0 0 i i il
2 370190201011001 0 1] i i 1]
3 3703020011002 0 0 i i il
4 37030201011003 1103 T2 i i il
5 373020011004 208 208 1] 1] il
B 370130201 0711005 T2 T2 i i il
7 37030201 0711008 5493 5493 i i il
a 37 Aa0z2m o007 743 728 1] 21 il
9 370130201 011008 0 0 i i il
10 3703020011003 387 387 i i 1]
11 37MAanz2monma 0 0 i i il
12 3730201011011 £33 B83 i i il
13 F7manzmonmaz 0 1] i i 1]
14 37 Aa02mo1ma3 0 0 i i il
15 CRRENIGRIGE 1070 1070 i i il
16 37MAan2monmas 1] 0 1] 1] il
17 Frmanzmonme 76 0 i 7E ]| [

. e — — - . =

I
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5.1.5 Depreciation Parameters

Depreciation Parameters (Figure 5-7) allow the user to review the median year built and

median age of buildings in each census block.

Figure 5-7: Depreciation Parameters Table

B] Depreciated Parameters E@
Select County to dizpla:
Brunswick, MC [370713) -
CenzusBlock Mediany'earB uilt tediansge -
1 1334 24
2 370190201011001 1994 24
3 3703020011002 1934 24
4 37030201011003 1994 24
] 373020011004 1334 24
E 370130201 0711005 1934 24
v 37030201 0711008 1994 24
a 37 Aa0z2m o007 1934 24
9 370130201 011008 1934 24
10 3703020011003 1934 24
11 37MAanz2monma 1934 24
12 3730201011011 1994 24
13 F7manzmonmaz 1994 24
14 37 Aa02mo1ma3 1934 24
15 CRRENIGRIGE 1994 24
16 37MAan2monmas 1334 24
17 37N Aa02Nonme 1934 24
18 FrmAanzmonmsz 1994 24
13 37MAanz2monma 1334 24
20 37 Aa02moma3s 1934 24
21 37 A02M 011020 1934 24 il
- - e Tl Bl e W b s | 1nnnA pon A 5
Memt > | | Cloze | | Fririt
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5.1.6 Depreciated Exposure

Depreciated Exposure (Figure 5-8) allows the user to review the depreciated exposure By
Occupancy or By Building Type. This data is calculated based on the median building age
and a depreciation curve. The user can view and modify the building depreciated values by only
specific occupancy for each census block.

Figure 5-8: Depreciated Exposure Table

] Depreciated Exposure E@
By Occupancy | By Building Type
Table Type:
General Occupancy Type » Brunswick, NC [37019) - Building -
Show Scenano Cenzuz Blocks
CenzusBlock T atalE xpozure Rezidential Canmmercial Industrial Agniculture -

1 370130201011000 I I ] i i
2 370130201011001 I I 0 i i
3 A70130201011002 I I ] i i
4 370130201011003 714 436 ] i i
5 370190201011004 151 151 0 i i
E A70130201071005 437 497 ] i i
7 370130201011006 393 393 ] i i
a 370130201011007 501 436 0 15 1]
9 370130201011003 I I ] i i
10 370130201011009 23 231 ] i i
11 370130201011010 I 1] 0 1] 1]
12 7013020101101 111 411 ] i i
13 3r01a0201011012 I i 0 i i
14 370130201011013 I 1] 0 1] 1]
15 370130201011014 E37 g97 ] i i
16 370190201011015 I i 0 i i
17 AFa0zotinie 55 i ] 55 o -

- it — — = - =

I
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5.1.7 General Occupancy Mapping

The General Occupancy Mapping window (Figure 5-9) allows the user to view, copy, edit, and
delete the distribution of general building types in the Study Region. By default, the specific
state distribution is the only scheme available. This data can be viewed and copied but cannot
be edited or deleted. The user can make a copy of the default data (by selecting the default data
and clicking Copy and entering a new scheme name and description) and edit this data (by
clicking the new copy and clicking Edit).

Figure 5-9: General Occupancy Mapping Schemes

General Dccupancy Mapping @

States: Counties:

e |BMFunswick | i
M apping S cheme: MCT v] Apply

Census Block tdapping Scheme
70190201 011000  MCA
A70190201011001 - NCA
A70190201011002  MC1
70190201 011003 NCA
A70190201011004  MCT
A70190201011005  MC1
A70190201011008  NCT
A70190201011007  MCT
A70190201011008  MC1
A70190201011009  NCT
0190201011010 NET

A oA o M

[Fu e RN e Ry I AR S R LN R = =

—_
E—

Shiow Scenario Census Blocks @ Cenzus Block List ) Census Tract List ) County List

# Scheme Mame = MappingType = Date Created = Date Updated Description D -
1 NC1 Systam Jul 10 2002 Jul 10 2002 M orth Caraling Default bapping Scheme RCT
Edit

Dielete

ak ] [ Cancel
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5.1.8 Flood Specific Occupancy Mapping

Flood Specific Occupancy Mapping (Figure 5-10) allows the user to view the default
assumptions for physical building characteristics of structures in any specific occupancy
category. There are three default mapping schemes (Coastal, Great Lakes, and Riverine). All
three schemes can be copied and the copy versions can be edited to create custom schemes.

For example, to view the Pre- and Post-FIRM (Flood Insurance Rate Map) distributions of
foundation types for all RES1 buildings, select a Mapping Scheme and click View. Figure 5-11
shows the Flood Building Characteristics Distribution window that will appear. Users can
create custom schemes by clicking the Copy button, which activates the Edit button. Click Edit
to change percentage values in the copy.

Figure 5-10: Flood-Specific Occupancy Mapping Schemes

Flood Specific Occupancy Mapping @
States: Counties: Block Type: Apply Type Change
c.. | -
M apping S cheme: [Cna&taIDfIt v] Apply
Entry Date: 2010 Apply D ate Change
# Census Block tdapping Scheme EntryD ate BlockType [~
1 3780200017000 | RiverineDil 1386 R
2 |370190201011001 | RiverineDifl 1986 R
3| 3F090201011002 RiverineDil 1986 R
4 | 37NA0200017003 | RiverineDil 1386 R
5 [3T0190201011004 | RiverneDifl 1986 R
f |3F0190201011005  RiverineDil 1986 R
7 3FM902001011006 | RiverineDil 1986 R
8 |3T0190201011007 | RiverneDil 1986 R
9 | 370190201011008 | RiverneDfl 1986 R
10 3707190201 011009  RiverineDflt 1986 R -
4] 3
Show Scenano Census Blocks @) Census Block List ) Census Tract List ) County List
#  BlockType  Scheme Hame  Editable | Date Created  Date Updated  Descrphion -
1 |C CoastalDflk Swstern Feb 132003  Feb 13 2003
2 L GreatLakesDft Spztern Feb 122003 Feb 13 2003 _Eo
By
3 R Riwerinelflt Swstern |Mar 192018 Mar 13 2018 _
E dit
Delete
0k ] [ Cancel
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Figure 5-11: Flood Building Characteristics Distribution

Scheme Mame:

Scheme Description:

Coaztalliflt

Driztribwtion by:

Fre-Firm Foundation Types:

- COM10

= Occupancy

RFEST -
- RES2 -
- RES34 -
- RES3E -
- RES3C -
- RES3D -
- RES3E -
- RES3F -
- RES4 -
- RESE -
- RESE -
- COMT -
- COMZ -
o COM3 -
- COM4 -
- COMS -
- COME -
o COMT -
o COME -
- COMY -

ingle Family Dwelling
b anufacturad Home
rAulti Family Dwelling
rAulti Family Dwelling
rAulti Family Dwelling
builti Family Dwelling
rAulti Family Dwelling
bdulti Family Dwelling
Temparary Lodaging
Inztitutional Darmitany
Mursing Home

Retail Trade
Wholesale Trade

Perzonal and Repair £

Financial/Frofezsional
Banks

Hospitals

Medical Qffices/Clinic
Entertainment & Recre
Theaters

- Parking

]

FoundationT ype

FoundationDistribution

File

Fier

Solidwall

B azement

Crawl

Fill

Slab

Pogt-Firm Foundation Tppes:

FoundationT ype

AZoneDistibution

WZoneDistibution

File

Fier

Solidhw/all

B azerment

Crawl

Fill

I Expand All l I Collapze Al l
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5.1.9 First Floor Elevations Flood-Specific Occupancy Mapping

The First Floor Elevations window (Figure 5-12) allows the user to view the default
assumptions for first floor heights of various foundation types. User-defined first floor heights
can be assigned by clicking on the User-defined tab and selecting the Use user-defined
values check box. Edit the first floor height values for the foundation types and click OK.

Figure 5-12: First Floor Elevations

3 First Floor Elevations @
Defaultt | User-defined
V| Uze default values
FFEID Foundation Motes -
1 F'ile 7.00 PRE-FIRM construction in census blocks with
2 2 Pier 5.00 Riverine construction
3 3| Solid W/ all 7.00 [e.g.. Hazard Type = 1)
4 4 Bazement/Garden 4.00 1
5 5 Crawl Space 3.00 -
B E Fill 200
7 7|5lab on Grade 1.00
a8 2| Pil= 2.00 POST-FIRM construction in census blocks with
q 9 Pier E.00 Riverne constuction
10 100 Solid /2l 8.00 [e.g., HazardType = 1)
11 11 Basement/Garden 4.00
12 12| Crawl Space 4.00
13 13| Fill 200
14 14 Slab on Grade 1.00
15 15 Pile 7.00 PRE-FIRM construction in census blocks with
16 16 Pier 5.00 Coastal construction
17 17| Solid &l 7.00 [e.g.. Hazard Type = 2]
13 18 Basement/Garden 4.00
19 19 Crawl Space 3.00
20 20/ Fill 200
21 21|5lab on Grade 1.00
22 22| Pilz 2.00 POST-FIRM construction in census blocks with 1l
‘ Cancel ‘ ‘ OK, ‘

Hazus Flood Model User Guidance
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5.2 Essential Facilities

Selecting Essential Facilities from the Inventory menu (Figure 5-13) will display the Essential
Facilities Inventory table (Figure 5-14), which allows the user to view and map the locations
and characteristics of medical care facilities, emergency centers, and schools.

Figure 5-13: Inventory / Essential Facilities Menu

Inventor},ﬂhHazard Analysis  Results

General Building Stock

»

| Essential Facilities

High Potential Loss Facilities
Hazardous haterial Facilities

dser Defined Facilities

Transportation Systems
Utility Systerms

Dernographics
Agricultural Products
Wehicles

Wiews Classifications

T

Figure 5-14: Essential Facilities (Medical Care Facilities) Table

Medical Care Facilities Wlml

Medical Care

City

Mame Address
1 MCo00011 J ARTHUR DOSHER 5324 HOWE STREET SOUTHFORT

HCO00012 BRLUNSWICK, COMM 1 MEDICAL CEMTER SUPPLY

Page 5-12
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5.3 High Potential Loss Facilities

Selecting High Potential Loss Facilities from the Inventory menu (Figure 5-15) will display
the High Potential Loss Facilities table (Figure 5-16), which allows the user to view and map
the locations and some characteristics of dams, levees, nuclear power plants, and military

installations.

Figure 5-15: Inventory / High Potential Loss Facilities Menu

Inventor}thazard Analysis  Results

General Building Stock

k

Eszential Facilities

| High Potential Loss Facilities

Hazardous haterial Facilities

User Defined Facilities

Transportation Systerms

Utility Systerns

Dernographics
Agricultural Products
Wehicles

Wiew Classifications

Figure 5-16: High Potential Loss Facilities (Nuclear Power Plants) Table

| Dams & Levees Nuclear Pawer Plants | Miltary Installations|

Mulclear Power Flants

A MHame Address

City

ZipCode

MCO00007 Brunzwick 1/2

Southpaort

Hazus Flood Model User Guidance
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5.4 Hazardous Materials Facilities

Selecting Hazardous Materials Facilities from the Inventory menu (Figure 5-17) will display
the Hazardous Materials table (Figure 5-18), which allows the user to view and map the
locations and characteristics of hazardous materials sites.

Figure 5-17: Inventory / Hazardous Materials Facilities Menu

Inventory | Hazard  Analysis  Results

General Building Stock FE

Essential Facilities

High Potential Loss Facilities

Hazardous Material Facilities

User Defined Facilities
Transportation Systerms
Ltility Systerns
Dermographics
Agricultural Products
Wehicles

Wieww Classifications 3

T

Figure 5-18: Hazardous Materials Table

| Hazardaus haterials EI@
Hazardous Matenials
[ M ame Address City State £ip =
1 ADM "1730E. MOORE ST SOUTHPORT MC 2046706
2 MCOo00015 ADM "1730E. MOORE ST SOUTHPORT MC 2046106
K] MCO02077 CHEMSERYE TERM 2005 M. BTH ST. WILMINGTOM MC 28402
4 MCO02123 COATINGS & ADHES "1901 POPULAR STILELAND MC 20451100
5 MHCO02124 COATIMNGS & ADHES "1901 POPULAR STILELAND MC 2845110
] MCO02125 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
7 MCO021 26 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
g MCO02127 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 20451 |F
g MCO02128 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
10 MCO02129 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
11 MCO02130 DU POMT CAPE FE&STATE RD. 1426 LELAND MHC 28451
12 MCO02131 DU POMT CAPE FE&STATE RD. 1426 LELAND MHC 28451
13 MCO02132 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
14 MCO02133 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
15 MCO02134 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
16 MCO02135 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
17 MCO021 36 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
18 MCO02137 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
14 MCO02138 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
20 MCO02139 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
21 MCO02140 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
22 MCo02141 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
23 MCoo2142 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
24 MCO02143 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
25 MCO02144 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451
26 MCO02145 DU POMT CAPE FEASTATE RD. 1426 LELAND MC 28451 -
Fl i 2
Claze | | Print
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5.5 User-Defined Facilities

Selecting User-Defined Facilities from the Inventory menu (Figure 5-19) will display the User-
Defined Facilities table (Figure 5-20), which allows the user to view and map the locations and
characteristics of any facilities that have been imported by the user.

Figure 5-19: Inventory / User-Defined Facilities Menu

Inventor}fiHazard Analysis  Results

User Defined

General Building Stock

N 5

Essential Facilities
High Potential Loss Facilities

Hazardous Material Facilities

User Defined Facilities

Transportation Systems

Ltility Systerns

Demographics
Agricultural Products
Wehicles

Wiewe Classifications

Figure 5-20: User-Defined Facilities Table

115000001

M ame

Address

City

LELAMD MIDDLE &

327 0LD FAYETTEY

LEL&MD

11500000z

LINCOLM POLICE 5T

1664 LINCOLMN ROA|

LELAMD

115000003

BRUMS'/ICK EOC

114 SCORFION DRI

LEL&MD

115000004

BRUMNS'WICK HOSPI

4036 BUSIMESS 17

BOLMAR

115000005

SOUTH BRUNSWIC

280 COUGAR DRIVE

SOUTH BERUMNSWIC

Hazus Flood Model User Guidance
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5.6 Transportation Systems

Selecting Transportation Systems from the Inventory menu (Figure 5-21) will display the
Transportation Systems Inventory Data table (Figure 5-22), which allows the user to view
and map the location and characteristics of highways, railways light rails, buses, ports, ferries,
and airports.

Figure 5-21: Inventory / Transportation Systems Menu

Figure 5-22: Transportatio

Inwentory | Hazard — Analysis  Results

General Building Stock
Essential Facilities

High Potential Loss Facilities
Hazardous Material Facilities

User Defined Facilities

3

o

Transportation Systerns

Utility Systerns
Demographics
Agricultural Products
Wehicles

Wiews Classifications

n Systems Table

5| Transportation Systermns Inventory Data E@
Highway | Railway | Light Rail | Bus Fuort Ferm | Aurport
Table Type:
Highway Bridges -
[In] Mame Qe BridgelClas: BridgeTuwpe by
1 HICAT State Highway Agenc HWwWEB17
2 MCO01445 SR1455 State Highway Agenc HwB24 E
3 MCO01450 UST4/7E State Highway Agenc HwB15
4 MC007 451 US74/76 State Highway Agenc HWEBS
g MO0 452 SHR1426 State Highway Agenc HWwWEB 28
g MCO01453 11542158 /MC133ME | State Highway dgenc HywE12
7 HCO01 456 HIC130 State Highway Agenc HWwWE 26
g MO0 457 SR15241 State Highway Agenc HwB19
| MCO01458 MCAT? State Highway Agenc Hw/B28
10 MC007 460 HC904 State Highway Agenc HwWB17
11 MC007 461 MCT33 State Highway Agenc HWEB17
12 MO0 462 SH1164 State Highway Agenc HWEB17
13 HCO01 463 HC211 State Highway Agenc HwWEB 25
14 MCO01465 SR1426 State Highway Agenc HwB12
15 MO0 467 US17E State Highway Agenc Hw/B12
16 MCO07 468 HC211 State Highway Agenc HwB28
17 MC007 463 MCT30 State Highway Agenc HWEB19
12 MCO01470 SR1112 State Highway Agenc HWEB17 il
10 RIENA AT =S Ckaba Hinka s fncne H024
Fi [T 3
Cloze | | I ap | | Frint
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5.7 Utility Systems

Selecting Utility Systems from the Inventory menu (Figure 5-23) will display the Utility

Systems Inventory table (Figure 5-24), which allows the user to view and map the locations
and characteristics of facilities for potable water, waste water, oil, natural gas, electric power,

and communications.

Figure 5-23: Inventory / Utility Systems Menu
Inwentory i Hazard  Snalysis  Results

General Building Stock

3

Essential Facilities
High Potential Loss Facilities
Hazardous Material Facilities

User Defined Facilities

Transportation Systerms

Litility Systems

Dermographics
Agricultural Products
Yehicles

Wiew Classifications

Figure 5-24: Utility Systems Table

Potable Water | waste Water | i I Natural Gias | Electric Power | Comm iiimﬂﬁl

Table Type:

Puatable W ater

Potable \w'ater Spstem Facilities

MHCO0001:3

MHame

Address

City

BALD HEAD ISLAND

G033 INDIGO PLANT

SOUTHPORT

HCO00015

BRLUNSWICK CO-BE

HC 211

SOUTHPORT

HCO00020

BRUNSWICK CO-HO

MHCSR 1640

MORTHWEST

Hazus Flood Model User Guidance
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5.8 Demographics

Selecting Demographics from the Inventory menu (Figure 5-25) will display the
Demographics table (Figure 5-26), which allows the user to view and map categorical census
data aggregated by census block.

Figure 5-25: Inventory / Demographics Menu

Irevemtory | Hazard  Analysis Results

General Building Stock g

Essential Facilities
High Potential Loss Facilities I
Hazardous Material Facilities

User Defined Facilities

Transportation Systems
Ltility Systerns

Dernographics

Agricultural Products
Wehicles

Wiew Classifications 3

Figure 5-26: Demographics Table

5| Demographics EI@
Select County to dizplay:
Brunzwick, MC [370749] -
CenzusBlock Paopulation Houzeholds GroupCluarters Malelezz16 Malel Btoks alel *
1 0 0 0 0 0
2 AF0190201 011007 i I 0 1] 1]
3 AF0T90201 0171002 i I 0 1] 1]
4 AF0T90201017003 26 10 0 5 B
A 7090201017004 3 2 0 0 1
B AF0T902010171005 141 11 0 5 13
7 AF0T302010171006 32 a 0 5 a
g AF0190201011007 47 11 Il g 14
9 AF0190201011008 i 1] 1] 0 0
10 AF0190201011009 10 A 0 0 4
11 AF0190201011010 i 1] 0 0 0
12 AF0190201011011 1 10 0 8 12
13 AF00201011012 i I 1] 1] 1]
14 AF0T902010171013 i I 1] 1] 1]
15 AF0902010171014 45 16 1] B 9
16 AFM90201011015 i I 1] 1] 1]
17 AFM0201011016 i I 1] 1] 1]
18 AFMa0201011my 14 5 1] 3 7
19 AFa02001oms 1ar il 0 24 55
20 AF0T90201011019 20 A 0 4 B
21 AF0190201011020 347 118 1] 53 108 i
. Lty = anlniali aeRnEh Ratasl 414 AN n balnl G -
Cloge tap Frint
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5.9 Agricultural Products

Selecting Agricultural Products from the Inventory menu (Figure 5-27) will display the
Agricultural Products table (Figure 5-28), which allows the user to view the types and

amounts of crops produced in the Study Region.

Figure 5-27: Inventory / Agricultural Products Menu

Inventor},ﬂhHazard Analysis  Results

General Building Stock

»

Essential Facilities
High Potential Loss Facilities
Hazardous haterial Facilities

User Defined Facilities

Transpartation Systerns

Utility Systerns

Dernographics

Agricultural Products

Wehicles

Wiew Classifications

Figure 5-28: Agricultural Products Table

Select wiew ophion;

@ Courty Brunswick, NC (37019
() SubCounty

CountyM ame

CropType

Average Annual islddbore

B runzwick,

CORM

106.14

B runswick,

SOYBEAMS

8.7

B runawick.

TOBACCO

2

B00.00

Brumswick,

Hazus Flood Model User Guidance
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5.10 Vehicles

Selecting Vehicles from the Inventory menu (Figure 5-29) will display the Vehicles table
(Figure 5-30), which shows two tabs with information about vehicle count and dollar exposure
by census block. The table can be changed to show daytime or nighttime values using the Day /
Night dropdown. These values are estimated based primarily on the building occupancies in
each census block.

Figure 5-29: Inventory / Vehicles Menu

Inventor}leazard Snalysiz Results

General Building Stock v B
Essential Facilities
High Potential Loss Facilities
Hazardous Material Facilities
User Defined Facilities
Transportation Systems
Utility Systerns
Dermographics
Agricultural Products

| Wehicles |

Wiew Classifications »

Figure 5-30: Vehicles (Vehicle Count) Table

T Vehicles ol e
‘ehicle Count| Dollar Exposure
Day / Might:
Brunswick, NC [37019) - Draytime -
Show Scenaro Census Blocks
CensuzBlock Tatallay Cars LightTrucks HeavpTrucks Shape -
1 370180201011 000 i] i] i] i]
2 A70190201 011 001 i] i] i] i]
3 A7019020 011002 i] i] i] i]
4 370190201 011003 12 7 ] a
] 370130201011 004 a a a a
g 37019020017 005 11 g ] 1]
7 370180201011 008 i] i] i] i]
g A70190201 011007 1 1 i] i]
] 370190201011 003 a a a a
10 370190201 011009 a a a a
11 3701302011010 a a a a
12 3018020011011 1] 1] 1] 0
13 Ar01s02moniot 2 i] i] i] 0
14 AF018020011013 i] i] i] 0
15 370190201011014 19 11 g a
16 3701902M 011015 1 1 a a
17 3F01902M 011016 2 1 1 a i
o B - _"I' - - 3
|
Cloze I ap Frirt
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5.11 View Classifications

View Classifications (Figure 5-31) allows users to view definitions of the classification

categories. The subtypes are General Building Stock, Essential Facilities, High Potential
Loss Facilities, Transportation Systems, and Utility Systems, as shown in Figure 5-31.

Figure 5-31: Inventory / View Classifications Menu

Irwventory | Hazard  Analysis  Results  Bookmarks  Insert  Selection  Ged

General Building Stock

Essential Facilities

High Potential Loss Facilities
Hazardous Material Facilities
User Defined Facilities
Transporation Systermns
Utility Systerns
Dermographics

Agricultural Products
Wehicles

2

B 5SS

]
.

5 arql=l-I-1-

Wiewe Classifications

General Building stock

Essential Facilities

High Potential Loss Facilities
Transportation Systerns
Utility Systerms

Hazus Flood Model
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5.11.1 General Building Stock Classifications

The Buildings Classifications table (Figure 5-32) allows the user to view the assumptions
used to define values for Building Occupancy Classes and Model Building Types.

Figure 5-32: Buildings Classifications Table

B ] Building Classifications EI@
Buiding Dccupancy Clazzes | Model Building T_lrlpegl
Building Types

Specific Docupancy General Dccupancy Description -
1 [REST | Single Family Single Family Dwelling
2 RESZ R ezidential kanuf, Housing
3 RES34 Rezidential Duplex
4 RESZE Rezidential Triples / Quads
7 RESZC Rezidential b Lilti-dwellings (5 to 9
E RESZD Rezidential tulti-dwellings (10 ta
7 RES3E R ezidential rulbi-dwellings (20 to
a RESZF Rezidential b Lilti-diwellings [50+ u =
9 RES4 Rezidential Tempaorary Lodaing
10 RESE R ezidential |ngtitutional Darmitary
11 RESE Rezidential Murzing Home
12 COmM1 Commercial Retal Trade
13 COorz Commercial Whaolezale Trade
14 COrM3 Coarrmercial Perzanal and Repair §
15 Com4 Commercial Profezsional/ T echnic
16 COm5 Commercial Barnkz
17 COME Commercial Hozpital
18 COmM7T Commercial b edical OfficesClinic
19 COra Commercial Entertainment & Recn
20 COrA3 Commercial Theaters
21 COmMI0 Commercial Farking
22 MDA Indusztrial Heawy
23 IMD2 Industrial Light =

4 nr 2
|
Cloze J I Frint I
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5.11.2 Essential Facilities Classification

The Essential Facilities Classifications table (Figure 5-33) allows the user to view the
assumptions used to define values for Medical Care Facilities, Emergency Centers, and
Schools.

Figure 5-33: Essential Facilities Classification Table

Medical Care Facilities WIM'

Medical Care

Categary Dezcription
M edical Care Large Hozpital [greate
Medical Care tedium Hospital (50 ¢
M edical Care Small Hozpital [less t
Medical Care M edical Clinics and L
DEFAULT Default for Medical
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5.11.3 High Potential Loss Facilities Classification

The High Potential Loss Facilities Classification table (Figure 5-34) allows the user to view
the assumptions used to define values for Dams & Levees, Nuclear Power Plants, Military

Installations, and Hazardous Materials.

Figure 5-34: High Potential Loss Facilities Classification (Nuclear Power Plants) Table

Dams & Levees| Nuclear Power Plants | Miltary Instalations | Hazardous Materials |

Mulclear Power Plants

Category

Description

Hule

Muclear Power Facilit
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5.11.4 Transportation Systems Classification

The Transportation Systems Classification table (Figure 5-35) allows the user to view the
assumptions used to define values for Highway, Railway, Light Rail, Bus, Port, Ferry, and

Airport.

Figure 5-35: Transportation Systems Classification Table

A| Transportation Systems Classification EI@
Highwaay | R ailweay I Light F il | Bus I Port | Fermy I f—‘«irpu:urtl
Table Type:
Highwway Bridges -

BridgeClazs Cateqary Dezcriphion -
1 Highm\laj,I Default Bridge
2 HWwE1 Highiway I ajor Bridge - Length
3 HwWE10 Highumay Continuous Concrete,
4 HwWEB11 Highwaay Continuous Concrete,
i} HWB12 Highuway Steel, Multi-Colurnn By
E HwWB13 Highiay Steel, Multi-Colunn B E
7 Hw/B 14 Highwaay Steel, Mulb-Column B
g HWEB15 Highay Continuous Steel [Cor
q HwWEB1E Highiwaay Continuouz Steel [Sei
10 HwWB17 Highuway PS Concrete Mulk-Co
11 HwE14a Highusay PS5 Concrete, Mulki-Co
12 HwWEB19 Highwaay PS5 Concrete, Mul-Co
13 HwWB2 Highay td ajor Bnidge - Length
14 H/B 20 Highiay PS Concrete, Single [
15 HwB 21 Highiway FS Concrete, Single [
16 HwE 22 Highumay Continuous Concrete,
17 Hw/B 23 Highwaay Continuouz Concrete,
18 HwB 24 Highway Same definition az H'
10 [Nt Himbua s C mrna Aafimitioen ze H i

4 I 3
|
Cloze J I Print J
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5.11.5 Utility Classifications

The Utility Classifications table (Figure 5-36) allows the user to view the assumptions used to
define values for Potable Water, Waste Water, Oil, Natural Gas, Electric Power, and
Communications.

Figure 5-36: Utility Classifications Table

Piotable Water |Waste A ater | il | Matural Gas I Electic Power I Communications

Table Type: Puatable water Systemn Facilities

Potable W ater

Categaory Dezcription
Control % aults Fotable ' ater Contro
DEFALLT Default Faciliy
Patable water Large Pumping Flant
Potable water M edium Purmping Pla
Puatable water Small Purmping Plant [
Patable water Above Ground Steel
Potable 'water Buried Concrete T ank
Patable water On Ground Concrete
Potable water On Ground Steel Tan
Potable 'water On Ground Wood T a
Patable water Wellz
Potable water Large W TP [ > 200
Puatable water M edium W TP [ 50-20
Patable water Small TP [ < 50 MG

(== e = &y W R TR R
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6 Model Menu: Hazard

The Hazard menu (Figure 6-1) within Hazus has a number of analysis types from which to
choose. These options enable the user to select the appropriate analysis to perform on the
Study Region. This section explains the selections and the inputs required for each.

Figure 6-1: Hazard Menu

Hazard | Analysis  Results  Bookm

Flood Hazard Type..

dser Data

Dewvelop Strearn Metwark..,

Scenario 3
Riverine k
Coastal 3
Quick Analysis k

6.1 Flood Hazard Type

The riverine and coastal hazards have different requirements for developing the hazard and the
digital elevation data required to support the analysis.

The first option on the Hazard menu (Figure 6-2) is Flood Hazard Type. Selecting this option
activates the Flood Hazard Type dialog shown in Figure 6-3. In this dialog, the user selects the
Study Region’s flood hazard type for analysis. The Coastal surge option is only enabled if the
user is conducting a combined Hurricane and Flood hazard analysis and previously ran the
Hurricane model.

The Flood Hazard Type selection on the Hazard menu (Figure 6-2) prevents users from having
to supply unnecessary digital terrain data for the selected hazard type and enables only those
menu items that are needed to support the hazard.
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Figure 6-2: Select Flood Hazard Type

Hazard | &nalysis  Results  Bookmarks

| Flood Hazard Type.. |

[y
Scenario »
Riverine 3
Coastal »
Quick Lnalysis 3

Figure 6-3: Flood Hazard Type Dialog

Flood Hazard Type @

Study reqgion flood hazard bwpe
@ Riverine only
Coastal anly

Riverine and coastal

Combined wind and flood

Coastal zurge

(] ] | Cancel

Users should think carefully about which hazard type (or both) they are interested in analyzing,
as the selection will drive the entire hazard assessment. Changing the Flood Hazard Type
selection will change the DEM requirements and prevent the user from accessing some of the
menu items not applicable for that flood hazard type. For example, selection of the Riverine
only button will require a DEM that covers both the Study Region and all the watersheds that
intersect that Study Region and will require the user to develop a stream network, creating a
Scenario (described later in this chapter). A coastal analysis does not require a stream network
or hydrologic analysis, but does require a DEM for the coastal area of the Study Region.

6.2 User Data

The User Data selection from the Hazard menu (Figure 6-4) activates the window shown in
Figure 6-5. Here, the user can select the appropriate tab to import the relevant data for the
analysis. The User Data window offers four data import options: DEM, FIT, Depth Grid, and
HEC-RAS. This chapter will provided details on using the DEM import option, while Chapter 12
provides more details on the other three options.
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Figure 6-4: Select User Data

Hazard | &nalysis  Results  Bookmmarks
Flood Hazard Type..
| User Data | B
Scenario 2
Riverine 2
Coastal 2
Quick Analysis 2
il

Figure 6-5: User Data Options Window

User Data

DEM |FT | Depth Grid | HEC-Ras |

DEM metadata

Wertical units IMETEFS b I
Wertical datum INAVDSS i I
Cther vertical datum

Select DEM datazet(s)

Determine reguired DEM extert ‘

Progress

OK Cancel

Click Determine required DEM extent shown in Figure 6-5 to have the Flood Model determine
the DEM files required for the analysis. The extent will be different for riverine versus coastal
flood analysis.

After a short pause, the DEM Extent window will appear, as shown in Figure 6-6. This window
lists the required latitude and longitude coordinates that are needed to download the U.S.
Geological Survey (USGS) DEM data. The latitude and longitude shown may extend beyond the
defined boundaries of the Study Region because the watersheds that affect the region’s flood
risk probably extend outside the political boundaries.
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Note that any DEM imported into the Flood Model must meet the bounding coordinate
constraints established by this dialog. The Model will discontinue processing if it identifies gaps
in the data coverage.

Figure 6-6: DEM Extent Window

3 DEM Extent (o] @ |

Your analysis will require & DEM bounded by these coordinstes in decimal degrees

Morthmost Latitude
‘Westmost Longitude ] M Eastmost Longitude

BOKIS)| Southmost Latitude =Rt B

awasr M

Select NED Resolution: 1 &rc-Second -

Click link to dowwnload and unzig.

Sna NED Dataset Resalution U;L_c?:tte g it
p [ USGS NED 1 n38w081 ArcGri.. | arc-second n3Sw.. |2018-02-14 L
2 a7 w051 .zip 1 arc-zecond 20M7-01-27 |
3 USGS MED 1 nESw0El ArcGri.. |arc-second nddwe. . [2013-02-14
4 03 w050 zip 1 arc-zecond 2017-01-27
5 USGE MED 1 n3fwiS2 ArcGri.. |arc-second ni?w.. |2017-11-15 -

Please note: Chbtaining the DEM data through Hazus requires an internet connection.
For a manual wworkaround, please visit hitp: Smsc fema govined! or contact the Hazus Help Desk
at 1-877-336-2627.

Dawnload and Unzip | Dawwnload and Unzip AII,\%
1

| Close

Use the Select NED Resolution dropdown menu to choose the desired resolution. The default
is 1 Arc-Second (30 meters). Not all Study Regions will have available USGS DEM data for
resolutions other than 1 Arc-Second. For example, choosing Alaska 2 Arc-Second for a Study
Region in Montgomery County, VA will refresh the table and warn the user “No record found!”

6.2.1 Automated DEM Download

Click Download and Unzip All in the DEM Extent window shown in Figure 6-6 for Hazus to
obtain all the required DEM files and save them within the Hazus Study Region folder.

Hazus will take several minutes to download and unzip all of the DEM files. When the process
has completed, a notification window will appear (Figure 6-7) to indicate the files have been
downloaded, unzipped, and saved. Click OK.
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Figure 6-7: DEM Downloaded, Unzipped, and Saved

Sawve and Unzip DEM

[l

Downloaded, unzipped, and saved your DEM at
CHazusData\HazardlhputhFlood DERYMontgomenyCo Wi

A popup window (Figure 6-8) will ask the user whether to automatically load the DEM data into
the User Data window. Click Yes.

Figure 6-8: Automatically Load DEM

Automatically Loading DEM

p " ! Wiould you like to incorporate the 6-tile DEM data you just downloaded
W' a5 your Study Region DEM?

e )

Hazus will load the file paths for all of the DEM files into the User Data window (Figure 6-9).

Figure 6-9: Import DEM Files into Hazus

User Data
DEM  |FIT | Depth Grid | HEC-Ras |
DEM metacata
Vertical units |Meters hd |
Wertical datum |N,a,\.f[)88 hd |

Cther vertical datum

Select DEM datazet(s)

ZHazusData'HazardinputFloodDEMIMortgomeryCo_WANISES_NED_1 - Brovese. .
CHHazusData'Hazardinput Flood DEMMontgomeryCo AN TS \grdr
CHazusData'Hazardinpub Flooc DEMortgomery Co_WallSGS_NED 1
CHazusData'Hazardinpub Flood DEMWantg omery Co_ W in3 P w0800
CHHazusData'Hazardinput Flood DEMMontgomery Co_WAWLISGS _MNED_1
CHazusData'Hazardinpub Flooc DEMortgomery Co_WaAWISGE_NED 1

4 Ll

*

Determine required DEM externt ]

Completed calculating DEM coordinates 36.8670033962474, -
80.9960837101975, 37 5176835435565, -79.6816768321474

‘ Ok H Cancel ‘
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Click OK to complete importing the DEM files. Click Yes (not shown) on the next popup window
to proceed with DEM analysis.

A progress bar (Figure 6-10) will appear as Hazus imports and merges all the individual files
into a single DEM for the Study Region. This may take several minutes depending on the size of
the Study Region. A notification (Figure 6-11) will appear once the DEM import is completed.
Click OK.

Figure 6-10: DEM Import Progress
@ Processing Status @

Creating study region DEM
L
Processing input

—-———_ 000

Figure 6-11: DEM Import Completed
Run Tirne @

f . 1 Successfully constructed the study region DEM,
W' Totaltime: Hours: 0, Minsi02, Secs:07

6.2.2 Manual DEM Download

An alternative way to download DEM data is to manually download each DEM file through the
NED Dataset link (in blue) in the DEM Extent window as shown on Figure 6-12. Click on the
link for each file and proceed to download the DEM data. The data will be stored in the form of a
zip file, which must be unzipped. Any WinZip compatible program (WinZip, WinRar, 7-Zip, etc.)
should be able to unzip the data. For large areas, users will be given the DEM in multiple zip
files.

Also note the following:

o If pop-up blockers are enabled on the computer, they should be disabled before the
DEM is downloaded.

e The DEM data from the USGS is in meters.

o \When unzipping multiple zip files, unzip each file to a new folder location. Each ArcGIS
grid has some identical file names that will be over-written if the files are unzipped into
only one folder.
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Figure 6-12: Manual DEM Download
O3 DEM Extent [E=E[E=R™>=)

Your analysis will require & DEM hounded by these coordinates in decimal degrees

Morthmost Latitude

Westmost Longitude K i Eastmost Longitude:
-80.996 W Southmost Latitude -79.882 W
36867 N
Select MED Resolution: 1 &rc-Second -
Click link to dowwnload and unzip.
. Last i
Sno MED Datazet Resalution Updated
» _ LSGS NED 1 n3Swiad ﬁrcGri... arc-second n3gw... | 2018-02-14 L
2 3081z 1 arc-second 2017-01-27
3 USGES MED 1 n3Sw0S0 ArcGri.. |arc-zecond n3dw... | 2015-02-14
4 ni3 080z 1 arc-second 2017-01-27
5 USGE MED 1 ndTwid2 &rciri.. |arc-second n3fw.. |2017-11-15 -

Please note: Obtaining the DEM data through Hazus regquires an internet connection.
For & manual workaround, please visit hitp: nsc. fema govined! or contact the Hazus Help Desk
at 1-877-336-2627.

Dowwnload and Unzip Dovvnload and Unzip Al
Cloge

Once all DEM files have been downloaded and unzipped, click Close on the DEM Extent
window to return to the User Data window. Click Browse (Figure 6-13) and navigate to each
downloaded ArcGIS grid directory (Figure 6-14). Highlight the filename and click Select as
shown in Figure 6-15. Repeat this process until all grids have been added to the User Data
window (Figure 6-16).
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Figure 6-13: Manually Select DEM File

User Data
DEM |FIT | Depth Grid | HEC-Ras |
DEM metaciata
Sertical units [Meters b ]
“ertical datum [N,a_v[jaa h l

Cther vertical datum

Select DEM dataset(s)

Elrowset

Determine reqguired DEM extert

Completed calculating DEM coordinates 36 8670033962474 -
80.9960537101975, 37 5176835435565, -79.8516765321474

[ o

=2

Figure 6-14: Navigate to Directory with Unzipped DEM Files

Choose a DER..,

Look in: [EI MonkgomeryCo_Ya

En3Twdgn
En3Twial
EAUSGES_MED_1_n3Tw082_trcGrid
EUSES MED 1 n38w080_ArcGrid
EAUSGES_MED_1_n38w081_frcGrid
EUSES MED 1 n38w082_ArcGrid

Mame: |

Select

Show of type: ’Raster datasets

™

[ Cancel ]
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Figure 6-15: Select DEM File

Choose a DEM.., @
Look in: [Ena?wuan '] 2B E- 2B

grdn3TwlE0 L thumbjpg

Mame: ardna7wiEn_1

Showw of bype:

Raster datasets vl [ Zancel ]

Figure 6-16: Import DEM Files into Hazus

ser Data

DEM |FIT | Depth Grid | HEC-RAS |

DEM metadata
Wertical units [Meters - ]
Wertical detum [NAVDBB v]

Other vertical datum

Select DEM dataset(s)

CiHarusDataHazardnputFlood DEMMontaamery Co_WAISGS_MED 1 - Browvse. ..
C'HazusData\Hazardnput'Flood DEMMort gomery Co_ WA a3 T w051 e dr

C'HazusDataHazardinputFlood DEMMortgomeryCo_WAWSGES_NED_1
C'HazuzsData\Hazardnput'Flood DEMMort gomery Co_ WA TwOS0gr dr
C'HazusDataHazardinputFlood DEMMortgomeryCo_WAWSGES_NED_1
C'HazusDataHazardinputFlood DEMMortgomeryCo_WAWSGES_NED_1

4| 1 §

Determine required DEM extent l

Completed calculating DEM coordinates 36 5670033962474, -
§0.996053710M975, 37.5176535435565, -79.8516765321474

o | [omen |
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Click OK to complete importing the DEM files. Click Yes (not shown) on the next popup window
to proceed with DEM analysis.

A progress bar (Figure 6-17) will appear as Hazus imports and merges all the individual files
into a single DEM for the Study Region. This may take several minutes depending on the size of
the Study Region. A natification (Figure 6-18) will appear once the DEM import is completed.
Click OK.

Figure 6-17: DEM Import Progress
@ Processing Status @

Creating study region DEM
L
Processing input

—-———_ 000

Figure 6-18: DEM Import Completed
Run Tirne @

OB Successfully constructed the study region DEM,

! Ly Total tirme: Hours: 0, Mins:02, Secs:07

6.3 Develop Stream Network

If the Study Region is subject to riverine flood hazard, the next step is to generate a stream
network. This is not required if the user is only running scenarios with the recommended user-
supplied flood hazard data (Flood Information Tool [FIT], depth grids, floating-point binary [.FLT]
grids). Generating a stream network is a one-time analysis that establishes the river network
identity for all subsequent scenarios.

The Develop Stream Network selection on the Hazus menu (Figure 6-19) activates the
Develop Stream Network dialog shown in Figure 6-20. Enter the number of square miles that
define the stream drainage area for the Study Region.
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Figure 6-19: Select Develop Stream Network

Hazard | Analysis  Results  Bookmarks

Flood Hazard Type...
User Data

| Develop Stream Metwork... I

Scenario 3
Riverine 3
Coastal 3
Quick Analysis 3

Figure 6-20: Develop Stream Network Dialog

Develop Strearmn Metwark @

Input a stream drainage area for the study region.
Wwhen vou select 0K, the stream network will be
created. Thiz process may take zome time.

|nput stream drainage area
[affects stream denzity)
[0.25 - 400 zquare milez)

10.0 Square milez

[ (] ] | Cancel

The model will process the DEM for the Study Region to determine the locations of streams.
This analysis will take some time, ranging from 5 minutes to several hours, depending on the
computer’s processing speed, the size of the Study Region, and the complexity of the DEM.
When the process is complete, the identified streams will appear on the Study Region, similar to
Figure 6-21.

e Selecting a small number of square miles, such as 1, for the drainage area will result in a
highly defined stream network. This value represents the total land area, in square miles,
that drains into any given reach, excluding that drainage at the starting node of the reach
(the downstream node from the prior reach). The smaller the drainage area, the more
processing time required by the Flood Model for subsequent analyses.

Hazus Flood Model User Guidance Page 6-11



If arive

Figure 6-21: Example — Flood Model after Developing Stream Network

@) Hazus-MH: Flood - MontgomenyCo VA, (=1 HoR =

File Edit ‘iew Inventory Hazard Analysis  Results Bookmarks  Insert  Selection  Geoprocessing  Customize  Windows  Help
/@Hh‘?ﬂ B & - | 1326507 - EEEEE ;—_»u;
QAME@ i« -0 8@ 7B MAA0 R
Table Of Contznts 2% A
= £F Layers

=] Reaches

[=] RegionDEM
Walue
|| High: 4355.81

“Low: B90.676

2 [ Census Blacks
[]Census Blocks
o v
[]Census Tracts
=] Hillshade

Walue
High: 254

Low 01

2 Study Region Boundary
I Study Region Boundary

Running the stream network the first time is fairly time consuming as the model performs
an analysis to fill in spurious sinks in the DEM. However, to save the user time for
subsequent runs, the model saves the results of the sink-filling process. As such, if the
user decides to change the drainage area number, the model will not require nearly as
much time to perform the analysis. For example, if the user runs the stream network at 5
square miles and then decides that the network requires more detail, changing the
drainage area to 1 square mile will process significantly faster than the original analysis.
Please note that Hazus must still re-calculate and assign the Manning’s-n coefficient,
associated with stream roughness, to each reach. This process will appear to the user
as “Finalizing Stream Network” and will take additional processing time if the user
changes the drainage area value.

r in the analysis forms a border between two counties, including both counties on either

sides of the river in the Study Region is recommended. The stream network in Hazus is known
as a synthetic network because it is derived entirely from the DEM. No imagery or pre-existing

map layers are used in its generation. More specifically, streams in a synthetic network exist at
DEM grid cell locations that receive drainage from a threshold number of upstream grid cells. If
the DEM is not large enough, the threshold number of grid cells may not be reached.

Figure 6-22 shows an example of this situation with a discontinuous synthetic stream. The
Study Region consists of one county, for which the one river (displayed in red) forms a border.
Because the DEM does not include areas draining to both sides of the river, the resulting

Page 6-12

Hazus Flood Model User Guidance



synthetic stream is discontinuous. There are simply not enough DEM grid cells draining to the
discontinuous portions to properly delineate them.

Figure 6-22: Example Discontinuous Synthetic Stream
N s

The solution to this discontinuity problem is to include counties on both sides of the river during
Study Region creation. Including both counties will result in a larger DEM that drains to both
sides of the river. Figure 6-23 illustrates this concept using the same stream as shown in Figure
6-22. The second Study Region consists of counties on either side of the river (shown in red)
and the resulting synthetic stream network is now continuous.

Figure 6-23: Example Continuous Synthetic Stream
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6.4 Scenario

A scenario defines the specific stream reaches, or lengths of coastline for coastal users, and the
hydrologic and hydraulic characteristics to be included in one analysis run. A scenario could
include all stream reaches in the Study Region, and/or the coastline in a coastal Study Region.
However, because the analysis requires significant computer processing, dividing the region
into several smaller scenarios may be preferable. Figure 6-24 shows the Hazard / Scenario
menu with only the New selection active prior to defining the first scenario for a Study Region.
Figure 6-25 shows the Hazard / Scenario menu with all selections active after the initial

scenario has been defined.

Figure 6-24: Select New Scenario (Prior to Defining First Scenario)

Flood Hazard Type...
User Data
Dewvelop Strearn Mebawark,.,

Hazardl.ﬂ.nalysis Results  Bookmarks  Insert  Selectis

SCenario

Riverine

Coastal

Quick Analysis

MiE =1
B & &]
“ M ew...

6.4.1 New

Under the Scenario menu option, select New, as shown in Figure 6-25, to create a hew
scenario. The process of defining a new scenario for riverine, coastal, and combined analyses
each require different steps. These steps are detailed in the next sections.

Figure 6-25: Select New Scenario (After Defining First Scenario)

Flood Hazard Type...
User Data
Dewvelop Strearn Metwork..,

Hazard|.&nalysis Results  Bookmarks  Insert  Selecti

[ SR

=

SCcenatio

Riverine

Coastal

Quick Analysis

M e, .,

Open..,

Sawe A,

Edit...

Clase

Delete..,
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6.4.1.1 Riverine Scenario

The Create New Scenario window, shown in Figure 6-26, will appear. Enter a name for the
scenario and an optional description. Be careful not to include any leading or trailing spaces.
The Description will be visible to the user when opening scenarios in the future to help
differentiate between similarly named scenarios.

Figure 6-26: Enter a Name for the New Scenario

Create Mew Scenario @

Enter a unique name for the Mew Scenario;

tuRivernelCase

Descrption

Riverine scenano for WMontgomery, V.|

ok ] | Cancel

After naming the scenario, the New Scenario window (Figure 6-27) will open, allowing the user
to select which stream reaches to include in the scenario. Click the radio button next to the
appropriate Map layer type. To select features, click the Add to selection ( +) button, then
drag the selection box around the features to be selected to add reaches to the scenario and
then click Save selection (the floppy disk icon). The Remove from selection ( =) button
removes reaches from the selected reaches. Similarly, the Clear selection ( X ) button clears
all reaches from the selection.

The selected features will be highlighted in a light blue color, as shown in Figure 6-28. After
saving the selected stream reaches, click OK to complete the definition of the scenario. The
color of the selected reaches changes from light blue to red when this process is complete.
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Figure 6-27: Select Map Features

[

Mew Scenario

Select map features to be included in
the scenario. A single scenario may
contain more than one okject type.

Map laver type

@ River reaches

Map laver selection

A to selection ER
Remove from selection E
Clear zelection
Save selection

Cancel

Figure 6-28: Select River Reaches for a Scenario
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File Edit View Imventory Hazard Analysiz  Results Bookmarks Insert Selection Geoprocessing Customnize Windows Help

LEREEOIF

;4B& A8
Qa0 11t +
Table Of Contents B x

18 ¢ 8 d

= B Reaches

New Scenario

‘Select map features lo be inchuded in
the scenaria. A singie scenario may
contain more than one object type.

Map layer type.

@ River reaches

Moo layer seiection
Add 1o selection (IE|
Remave from selection [ = |
Clear selection ¥ |

P 1
D Corn ]

& Ta0mE
HM-D @ B UASS

B

(E=8 HoB B3

-80.457 37.366 Decimal Degrees
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e After selecting the features in the map layer, users must click Save selection for each
specific map layer type. For example, if a user wants to create a scenario with river
reaches, coastal shorelines, and FIT analysis areas, the user must: 1. Select the River
reaches radio button, click the Add to selection button, select reach(es), click the Save

selection button. 2. Select the Coastal shorelines radio button, click the Add to

selection button, select shoreline(s), click the Save selection button. 3. Select the FIT
analysis areas radio button, click the Add to selection button, select FIT area(s), click
the Save selection button. Click OK.

If the user has imported any FIT data and/or flood depth grid(s), those areas can be selected by
clicking on the FIT analysis areas and/or the User-defined depth grids radio buttons. Select

and save FIT areas and/or flood depth grids in the same manner as the reach selection.

If more than one flood depth grid is selected for the scenario, the dialog will expand to show the
list of selected flood depth grids selections, as shown in Figure 6-29. Users can select one or

more depth grids for the scenario.

Figure 6-29: Select User-Defined Depth Grids for a Scenario

Mewr Scenario

Select map festures to be included in
the scenario. & single scenario may
cartain mare than one abject type.

Wap layer type

@ User-defined depth grids

Map laver selection

Add to selection

+

Remowve from selection

X

=

Clear zelection

Save selection

| Cancel |

The current zelection of depth grid polygons contains tvwao or more
features that may share a common area. Please select the desired

palygoni=] to include in this scenatio.

Mame Return Period -
1 [_oG00_montva_t1 100 0
2 [ DGEOT_montva 5 50 1
Fi T 3
Select Al Select
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6.4.1.2 Coastal Scenario

Coastal analysis does not require the user to generate a stream network or run the hydrologic
analysis. However, the user will still be required to obtain and identify the DEM to be used in the
analysis. The extent of the DEM necessary for the coastal flood hazard is different from that
required for the riverine flood hazard. The necessary DEM is determined by the union of the
region shoreline with the Study Region boundary.

Once the DEM has been added, the user can move directly to defining a scenario by selecting
New from the Hazard / Scenario menu. The Create New Scenario window will appear (Figure
6-30). As with the riverine analysis, enter a name and, if desired, a description for the scenario,
and click OK. The window shown in Figure 6-31 will appear.

Figure 6-30: Enter a New Scenario (Coastal)

Create Mew Scenario @
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Figure 6-31: Select a Shoreline for a New Coastal Scenario
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Similar to the riverine hazard, the user will be asked to select a shoreline or shorelines for
analysis (Figure 6-31). Click the radio button next to the appropriate Map layer type (Figure
6-32). The Flood Model uses a standard GIS selection tool to allow the user to select the
shorelines. Click the Add to selection ( + ) button, then either click on the shoreline or draw a
box to select more than one shoreline.
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Figure 6-32: Select Shoreline
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To select discontinuous shorelines, such as islands, press the Shift key while selecting
additional shorelines. To deselect shorelines, press the Shift key and click on the
shorelines that are not to be included in the selected shorelines.

Hazus has a built-in default national shoreline that is delineated by county. In Study
Regions that are sub-county or a combination of multiple sub-counties, all of the
associated shorelines of the counties will be brought in. This is by design to account for
coastal flooding at specific locations that does not necessarily originate from the closest
shorelines to those locations.

The Flood Model has shorelines for mainland areas, barrier islands, large islands, small
islands, and the Great Lakes. These shorelines have been smoothed to allow the Flood
Model to build shore normal transects in a less time-consuming fashion.

Once the shorelines have been selected, click the Save Selection button (the floppy disk icon);

the OK

button will become enabled (Figure 6-32). Click OK. This completes the process of

creating the new scenario and selecting shorelines. The next step in the process is to
characterize the chosen shorelines.

The Sh

oreline Limits dialog (Figure 6-33) will automatically pop up after shorelines are

selected for the scenario to characterize the limits of the shoreline. This dialog begins the
process in which the user identifies where they wish to start characterizing the shoreline
(Shoreline Start) and where they would like to finish the characterization (Shoreline End) as
shown on the interactive map layer (Figure 6-34). In between these two points, the user will

want to
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add any breaks in the shoreline (Breaklines) where the geographic characteristics of
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the shoreline change. The Flood Model will develop transects at 1,000-foot increments and
perform the analysis (e.g., simplified Wave Height Analysis for Flood Insurance Studies
[WHAFIS]) only between the Shoreline Start and Shoreline End lines. If the default locations
(at the end of each segment) are moved, the Flood Model will limit the development of transects
between these locations.

¢ The Flood Model will develop transects and perform a simplified WHAFIS and runup
analysis between the Shoreline Start and Shoreline End lines—either the default
locations or those generated by the user. The Flood Model will still develop a stillwater
elevation (SWEL) surface over the entire Study Region to ensure that flooding through
other low-lying areas is properly accounted for.

The Shoreline Limits dialog allows the user to perform the segmentation of the shoreline if
necessary (Figure 6-33). Figure 6-34 shows the interactive map layer.

Figure 6-33: Input Shoreline Limits
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Figure 6-34: Example — Setting Shoreline Limits
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The user can leave the shoreline start and end as shown in Figure 6-34 or change the limit(s)
(Startline or Endline) and click the Draw button (circled) to draw a new line on the map. The
model will remove the default line and replace it with the newly drawn line. For example, Figure
6-35 shows what the user might see upon changing the Shoreline Start point (Startline).

¢ The user must be sure to draw the line so that it crosses the shoreline only once. This
could be from inland into the flood source or from the flood source inland. The Flood
Model will automatically make the line shore normal or perpendicular to the shoreline.

e Hazus allows users to zoom in or out of the map before clicking on the Draw button.
After clicking the Draw button, the tool is set to the Line tool, and the customization
becomes locked; therefore, users will not be able to select any other tool until the
Startline, Endline, and Breakline(s) are drawn.
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The user can move the Startline if the initial effort is not in the right location by merely
reselecting the Draw button and drawing the Startline in another location. Similarly, if the user
decides not to change the Startline after having drawn one, the user can click on the Use
Default button and restore the Startline to its default location.

¢ Clicking on the Use Default button (see Figure 6-35) will only restore the active Limit
type, such as the Startline or the Endline. To restore both the Startline and the
Endline, the user needs to select the appropriate radio button and click on the Use
Default button for each line.

Figure 6-35: Example — Resetting the Shoreline Startline
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Figure 6-36 shows an example of a changed Shoreline End (Endline). Similar to the Startline,
the user can change the location of the Endline by clicking on the Draw button and drawing a
new line. To restore the Endline to its default location, click on the Use Default button with the
Endline radio button enabled.

Figure 6-36: Example — Resetting the Shoreline Endline
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As stated previously, if the Study Region geography changes along the shoreline, the user will
want to segment the shoreline and classify the shoreline into the proper geophysical properties.
Consult a Flood Insurance Study (FIS), identify the areas along the shoreline where the SWEL
changes, and create a Breakline at these points. Select the Breakline radio button and click
Draw. As with the Startline and the Endline drawing, draw a line crossing the shoreline only
once as circled in Figure 6-37.

Figure 6-37: Example — Adding a Breakline to the Selected Shoreline
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e The user cannot change or move a Breakline once it has been drawn; to remove the
line, clear the Breakline using the Clear All button and redraw the Breakline in the new
location.

After all breaklines have been drawn, click Next to open the Shoreline Characteristics window
shown in Figure 6-38. The information for this window can be obtained from a FEMA FIS. Check
the FEMA website for information on obtaining an effective FIS for the Study Region.

Input the SWEL in the Elevation field shown in the Shoreline Characteristics window (Figure
6-38). This field and the Vertical Datum field are required and will be shown in red text. The
other SWEL fields are loaded with default parameters calculated using the standard FEMA
ratios, but can be edited and overwritten by the user if the data are available from the FIS.

e The user should review the FIS carefully to determine whether the 100-year SWEL
includes wave setup. If it does, the user should put in the 100-year SWEL as noted in
the FIS, but must also check the Yes radio button under the Elevation includes wave
setup? question. Doing this will enable the Wave Setup (ft) field. The user should enter
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the wave setup value here. If the user cannot identify whether wave setup is included,
quickly graph the SWELSs listed in the FIS and check whether the 100-year SWEL is
higher than expected by the graph. If so, it most likely includes wave setup.

After entering the Elevation and Vertical Datum for each shoreline segment, click Finish.

Figure 6-38: Shoreline Characterization — Stillwater Flood Conditions Window
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Once the user has completed inputting the required information in the Shoreline
Characteristics window, the Flood Model has the necessary data to perform a coastal analysis
for any given return interval.

6.4.1.3 Combined Riverine and Coastal Scenario

Hazus asks the user to select between three flood hazard types in the Flood Hazard Type
dialog (Figure 6-3) to limit the DEM requirements: Riverine Only, Coastal Only, or Riverine
and Coastal. Selecting Riverine and Coastal will require the user to acquire a DEM that
supports the analysis for both hazard types. Once the user provides the DEM, they can perform
any of the hazard analyses.

For example, if the user selects Riverine and Coastal, they are required to build the Stream
Network with the shorelines already available. While creating a scenario, the user has the
option to build a scenario with only river reaches, only shorelines, or a combination of reaches
and shorelines. The Flood Model maintains the riverine and the coastal hazard depth grids
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separately, because the depth of flooding alone does not determine which hazard is producing
the most damage by occupancy.

Create a riverine and coastal flood hazard analysis within the Study Region. If necessary, first
create a new Study Region. Once the Study Region is created, open it, open the Hazard
dropdown menu and select Flood Hazard Type. Choose the Riverine and Coastal flood
hazard type (Figure 6-3). See Chapter 3 to review how to create a flood Study Region and
Chapter 4 for details on opening a Study Region.

If the user chooses to run a scenario with river reaches and coastal shorelines, the Flood Model
will analyze the impact of both hazards on the inventory independently. It will then compare the
resulting losses to determine which hazard is the controlling hazard (i.e., the hazard that has the
greatest impact on that occupancy or structure).

To perform a combined analysis, the user would create a new scenario with both riverine and
coastal components. After the Create New Scenario window (not shown), select the River
reaches radio button (Figure 6-39). Then, select reach(es) using the Add to selection (+)
button, and click Save selection. Second, select the Coastal shorelines radio button (Figure
6-39). Then, select shoreline(s) using the Add to selection button, and click Save selection.
Click OK to ensure that both selected layers are saved. For more detailed instructions, refer to
the previous sections on creating Riverine and Coastal Scenarios separately.

Figure 6-39: Select River Reaches and Coastal Shorelines
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6.4.2 Open

A user may create multiple scenarios for each Study Region. Select Open from the Scenario
menu, as shown in Figure 6-40, to open a previously created scenario. The Open Scenario
dialog will appear (Figure 6-41). Click on the scenario’s name to highlight it, and then click OK.
Only one scenario can be opened at a time.
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Figure 6-40: Select Open Scenario
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Figure 6-41: Open Scenario Dialog
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6.4.3 Save As

The Save As option under the Scenario menu allows users to skip the hazard analysis every
time they want to run different parameters in the Inventory or Analysis menu. It saves the user
time by skipping the hazard selection and rerunning the analysis. It also provides the user a way
to preserve previous results without using the Duplicate Study Region function, which requires
much more disk space. The results tables are scenario-specific and creating a new scenario
using the Save As function assumes the user wants new results. As such, the old results are

not carried over.

In addition to creating a new scenario and opening a scenario, the Scenario menu options
shown in Figure 6-42 let the user to edit, close, or delete any created scenarios. To use the
Save As capability, the scenario to be saved must be open. From the Scenario menu, select
Save As. The Save Scenario As window, shown in Figure 6-43, will appear. Enter a name for

the new scenario and an optional description. Click OK to save the old scenario and

automatically open the new scenario.

NOTE: Each scenario must have a unigue name.

Figure 6-42: Select Save As
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Figure 6-43: Enter a New Name for the Scenario
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o When a user modifies the inventory, all future results are affected as future analyses will
use the updated inventory. If the inventory is modified, the analysis should be rerun.
Users that plan on modifying the inventory should “duplicate” the Study Region to
compare results, otherwise the results are overwritten. The results will be overwritten if
and only if the user reruns the analysis on the same scenario.

Users that plan to modify the functions/parameters in the Damage and Loss Estimate analysis
should use the Save As capability to compare results between scenarios, otherwise they are
overwritten. The changes to damage functions are per Study Region, so the user is responsible
for knowing which damage functions were used to create the results of which scenario. The
user will not be able to display which damage functions were used for each scenario.

Users that plan to modify the hazard analysis do not need to use the Save As capability.
However, a few cases must be taken into consideration:

Mix grid: Mix grids are created when Hazus does not know what return period to assign to the
grid, such as the case of running a specific discharge analysis or assigning different return
periods to different reaches in a single scenario. If a user is dealing with a mix grid case and
reruns the hazard by changing some parameters (return period of one or more reaches, or the
discharges), the changes to the depth grid and floodplain polygon due to this rerun will not be
reflected in the loss analysis results until the loss analysis is rerun.

Edits to scenario: If a user reruns the hazard by adding or subtracting at least one reach from
the scenario but uses the same return period, the user should rerun the loss analysis so that the
results reflect the changes to the hazard.

FIT/User Depth Grids/.FLT Depth Grids: FIT results can only be modified in FIT. Inside the
Flood Model, the only option available to the user in terms of modifying FIT/User Depth
Grid/.FLT Depth Grid results is to choose which FIT Areas/User Depth Grid/.FLT Depth Grid
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polygons to include in the scenario. If that kind of modification is made to the hazard, the user
should rerun the flood delineation analysis so that the results reflect the changes to the hazard.

In all three cases, if the user reruns the analysis without using the Save As capability, the
previous results will be lost.

6.4.4 Edit

The Edit option under the Scenario menu, shown in Figure 6-44, allows users to add/remove
reaches to the scenario. If a user has not selected the correct reaches or shoreline, the Edit
option allows the user to go in and re-select the correct reaches or shoreline.

Figure 6-44: Select Edit
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6.4.5 Close

The Close option under the Scenario menu, shown in Figure 6-45, closes the scenario in the
mxd. The scenario is not deleted, but will not be the active scenario for any changes or updates.

Figure 6-45: Select Close
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6.4.6 Delete

The Delete option under the Scenario menu, shown in Figure 6-46, allows users to delete
scenarios that are no longer needed. The Delete option allows users to delete multiple
scenarios all at once by clicking on the scenarios. To use the Delete capability, the scenario to
be deleted must be closed. Select Delete from the Scenario menu. The Delete Scenario dialog
will appear (Figure 6-47). Select the scenario(s) to be deleted and click OK.

Figure 6-46: Select Delete
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Figure 6-47: Delete Scenario Dialog
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NOTE: To delete a scenario, manually close out of all references to the scenario itself or any of
the scenario directory sub-tree files, such as log files, rasters, shapefiles, personal
geodatabases, and file geodatabases in either texteditor, ArcCatalog, ArcMap, or Windows
Explorer. Failure to do so will result in an incorrect sync between the scenario database-related
data and their file system-related objects.

6.5 Riverine

The Hazard / Riverine menu provides the Flood Model riverine analyses for deriving peak flows
(Hydrology) and associated flood depths and boundaries (Delineation Floodplain). The Flood
Model also offers the ability to simulate levees (Levee), impacts of fast flowing flood (Velocity),
and flood control measures that regulate flow (Flow Regulation). Like other Hazus analyses,
this menu requires the analyses to be performed in sequential steps. For example, Figure 6-48
shows the Hydrology and Delineation Floodplain selections active, while the other three
selections are inactive.

Figure 6-48: Select Hydrology
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6.5.1 Hydrology

Once the user has defined the scenario, the Hydrology option, on the Hazard / Riverine menu,
becomes enabled (Figure 6-48). To conduct the hydrologic analysis, select Hydrology and a
notification window (Figure 6-49) will warn the user that raster processing cannot be canceled.
Click Yes.
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Figure 6-49: Select Yes to Start Hydrologic Analysis
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A progress bar (Figure 6-50) will appear as Hazus performs the hydrologic analysis. This may
take several minutes to several hours depending on the size of the Study Region and the
number of selected streams. A notification (Figure 6-51) will appear once the hydrologic
analysis has been completed. Click OK.

Figure 6-50: Hydrologic Analysis Progress
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Figure 6-51: Hydrologic Analysis Completed
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6.5.1.1 Best Practices and Troubleshooting

There is a tendency for ArcMap and Hazus to experience runtime issues that can lead to the
Flood Model failing to complete the analysis. Because the hydrologic analysis is specific to the
Study Region and is dependent only on the river network developed by the user, there are
options to reduce the possibility of the code reaching a memory limit.

Performing the hydrologic analysis on a watershed-by-watershed basis is recommended,
thereby limiting the processing within the model. Here are two recommended approaches:
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1. Create a scenario for each watershed and then perform the hydrologic analysis on each
scenario. The hydrologic results are stored in a single table independent of scenario.

2. Create a single scenario, start with one county or watershed and perform the hydrologic
analysis. When completed, edit the scenario, add the next county or watershed and
rerun the hydrologic analysis. The model will skip those reaches for which the hydrologic
analysis has already been performed and will perform the analysis on the added
reaches. Repeat as needed to complete all watersheds in the Study Region.

For scenarios with a large number of stream reaches, running the hydrologic analysis for large
areas is recommended to improve processing time. Figure 6-52 provides an example showing
reaches selected for analysis (shown in red).

Figure 6-52: Select Streams for Hydrology
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When running hydrologic analysis on large stream networks, continue to add streams by editing
the scenario using the Edit Scenario dialog shown in Figure 6-53.
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Figure 6-53: Edit Scenario Dialog to Add Streams
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Once streams have been added into the scenario, select Hydrology from the Riverine menu as
shown in Figure 6-54.
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The Process dialog (Figure 6-55) will appear and ask if the user wants to continue with the
processing. Click Yes to continue. Once the hydrologic analysis has started, the process cannot
be canceled.

Figure 6-55: Hydrology Processing Dialog

Process £

| , The proceeding analysis requires raster processing,
| ] . . .
\ " To ensure proper operation, canceling is not allowed,

Continue?

e [ w

Once the user has edited the scenario and added more streams for hydrologic analysis, the
Overwrite Existing Results dialog will appear (Figure 6-56). If the user selects Yes to
overwrite, Hazus will overwrite previous hydrology values, which requires more processing time.
If the user selects No, the new results will be appended to the previous results and stored.

Figure 6-56: Overwrite Hydrology Dialog

Oreeririte Existing Results EX

i - . The output discharge-frequency table already contains
' results for reaches in the current scenario,

Wéauld you like to overwrite thermn?

e J[ e ]

Hydrologic analysis is only important for performing frequency-related flood analyses (i.e., 100-
year return period, annualized loss, etc.). If the user wishes to apply a specific discharge to the
reach(es), they should proceed directly to the Delineate Floodplain option on the Riverine
menu and select Single Discharge (see Section 6.5.2).

When running hydrologic analysis, the Hazus screen might go blank or the Task Manager
Applications tab will indicate that Hazus is not responding. This is a common occurrence for
any process-heavy software. To see whether Hazus is still running, check the Task Manager
Processes tab and sort the CPU column in descending order. The “ArcMap.exe” process
should be on top. If the “System Idle Process” is constantly on top at 99—-100%, Hazus is not
responding. Also, check the Performances tab and make sure the CPU Usage is not 0 over a
period of time. Another option is to open the Study Region folder (in “Details” view within
Windows Explorer) and make sure the FIHydrologyLog.txt file is updating by looking at the “Date
modified.”
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6.5.1.2 Excluding Problem Reaches from Scenario

Problem reaches are reaches for which regression equations and/or data are not available.
When computing the flood hazard, analysis results for a specific return period or suite of return
periods will not be available for reaches designated as Problem Reaches. Input of discharges
will be required to develop the flood hazard grids for Problem Reaches.

Users have the option to set Hazus to automatically remove problem reaches (if they exist) from
the scenario after the hydrologic process by selecting the Automatically remove problem
reach(es) checkbox under Customize > Flood Options on the main Hazus menu bar, as
shown in Figure 6-57.

Figure 6-57: Flood Options, Check Automatically Remove Problem Reach(es)

M o

Flood Optians @

Startup Options | Raster Options | Automation | Fepositany
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Show redo analyses Warning message bow|es]
| Automatically remove problem reachles)

2000 CuztomBuffer [default; 2000 m)

[ (] ] | Cancel

If the Automatically remove problem reach(es) checkbox is not selected, at the end of the
hydrologic process, a Remove Problem Reaches message will appear, as shown in Figure
6-58, to notify the user that problem reaches exist in the scenario and to give the user the option
to remove the problem reaches from the scenario (with one click of Yes button).
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Figure 6-58: Notification and Option to Remove Problem Reaches
£3

Remowve Problem Reaches

This scenario contains reaches for which regression equations or data are not

available.
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problem reaches from the scenario.
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you will have to edit the scenario to exclude the problem reaches,

You may also choose to run return period analysis by discharge.

Would you like to remove all problem reaches from the current scenario at this
time?

Yes l | Mo

If the user selects No in the Remove Problem Reaches notification, but later wishes to remove
problem reaches, they can manually edit the scenario to exclude the problem reaches. This only
applies to cases where the problem reaches exist in the scenario.

To manually remove problem reaches, click on the Hazard menu, select Scenario, and then
click Edit. The Edit Scenario dialog will open, as shown in Figure 6-59. Click OK.

Figure 6-59: Edit Scenario Window
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Once the user clicks OK, all of the reaches in the scenario will be highlighted in light blue. Click
the Remove Problem Reaches button (as shown in Figure 6-60), to remove all of the problem

reaches, and then click the Save selection button. After the user clicks OK, the new scenario
will be mapped, shown in Figure 6-61.

Figure 6-60: Edit Scenario Dialog to Remove Problem Reaches

Q Hazus-MH: Flood - TerrebonneParish_L (ProblemReaches) li“i“é]
File Edit View Inventory Hazard Analysis Results Bookmarks Insert Selection  Geoprocessing  Customize  Windows Help
FORS LEB & - | 1800000 ] pRA@O xilles E-EI 0@ Bl AsS0ERY
Editor ~ =
Table Of Contents 1 x
gs8
=] Layers|

=] ChosenReaches

=] Reaches

=] ProblemReaches

= [ RegicnDEM

Val

Edit Scenario

Select or deselect map features
included in thescenario. Asingle
scenario may contain more than one
feature type.

Map layer type

@ River reaches

Map layer selection

Add to selection =]
Remove from selection E]

| [ Remove Problem Reaches ]|

Resetselection

Saveselection
| »

< 1

-91.575 29.563 Decimal Degrees

Page 6-40 Hazus Flood Model User Guidance



Figure 6-61: Example Edited Scenario with Problem Reaches Removed
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The scenario is now ready to start hydraulics (Riverine > Delineate Floodplain) for the Chosen
Reaches. The hydrologic analysis does not need to be rerun because Hazus has already
computed discharges for non-Problem Reaches. If the hydrologic analysis is rerun, the results
will remain the same because the Problem Reaches have been removed from the scenario.

6.5.2 Delineate Floodplain

Once the hydrologic calculations are complete, the Delineate Floodplain option on the Hazard
/ Riverine menu is enabled (Figure 6-62). Select Delineate Floodplain to initiate the hydraulic
analysis. The Riverine Hydraulic Analysis dialog in Figure 6-63 will appear. Use the Analysis
Type pull-down menu to select the type of hazard analysis to run.
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Figure 6-62: Select Delineate Floodplain
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Figure 6-63: Riverine Hydraulic Analysis Dialog
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1. Select Full Suite of Return Periods to calculate flood depths and floodplains for the 10-
year, 25-year, 50-year, 100-year, and 500-year return period floods on each of the
stream reaches in the scenario. Starting with the 500-year return period, the Flood
Model will go through each selected reach and develop a single 500-year flood depth
grid. This process is duplicated for the other four return intervals. This option is required
for average annualized loss.

2. Select Single Return Period to specify a return period between 2 years and 1,000
years for which the flood characteristics will be calculated. Choose different return
periods for different stream reaches, if desired. Depending on the user selection, the
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resultant grid will be a single return interval for all reaches selected by the user, similar
to option 1 above, or a single grid of mixed return intervals for the selected reaches.

3. Select
reach.

(0}

(0}

Single Discharge to input anticipated stream discharge levels for each stream
Similar to option 2 above, the user can enter different discharges for each reach.

If the user opts to run different return intervals or specific discharges for each
reach in their scenario, the Transportation Bridge analysis cannot be run
because the return interval for the reaches in question needs to be specified and
has not been defined for a single discharge analysis.

The Single Discharge option can decrease the runtime significantly if data are
available.

The final delineated floodplain should look like Figure 6-64, where only the selected
reaches for the scenario have flood depth grids and boundaries delineated.

Figure 6-64: Example Riverine Hydraulic Analysis Results

FeE& 2
S IR
Table Of Contents 3 x

EIE:NE

= & Layers
= 1 CAHazusDataiRegionsil|
5 20 Hydrolagy
= & BoundaryPolygon

=] ChosenReaches
= B3 C\HazusData\Regionsily|
= RPD100_¢

Walue
l High : 447577
Low : 0.000854492

= 3 C\HazusData\Regions\
= 7 Region
5 [ Reaches
= B3 C\HazusData\Regionsily
£ O RegionDEM
Value
High : 4355.34

“Low: 890,675

5 O Hillshade
Value
High : 254

Lowe:

= 13 Montgomery WA
5 [2] Census Blocks
[ Census Blocks
5 B Census Tracts
[ Census Tracts
5 B Study Region Bounda
I Study Reegion Boun

@ [szus-MH: Flood - Montgamery VA (MyRiverineCase) (E=H EcR 5|

File Edit View Inventory Hazard Anslysis Results Bookmarks Insert Selection Geoprocessing Customize Windows Help

&b - 1242186 2 EEEBE e,
E-T k@ LIRSS TR

-80.453 37,30 Decimal Degrees

Hazus Flood Model User Guidance Page 6-43




6.5.2.1 Best Practices and Troubleshooting

The Delineate Floodplain analysis can take large amounts of time, especially when generating
a flood depth grid in Hazus rather than importing a grid. Several days of processing time are
possible with the Full Suite of Return Periods Analysis Type for an individual county. Some
general guidance is listed below for the Delineate Floodplain analysis; however, this is not an
exclusive list of best practices and troubleshooting for issues experienced during the Delineate
Floodplain analysis. Please contact the Hazus Helpdesk (contact info in Chapter 1) for support
regarding specific issues.

Blank Screen:

When running the hydraulic analysis, the Hazus screen might go blank or the Task Manager
Applications tab will indicate that Hazus is not responding. This is a common occurrence for
any process-heavy software. To see whether Hazus is still running, check the Task Manager
Processes tab and sort the CPU column in descending order. The “CoreOfHydraulics.exe”
process should be on top. If the “System Idle Process” is constantly on top at 99—-100%, Hazus
is not responding. Also, check the Performances tab and make sure the CPU Usage is not O
over a period of time. Another option is to open the scenario folder (in “Details” view within
Windows Explorer) and make sure the FIHydraulicsLog.txt file is updating by looking at the
“Date modified.”

Grid Cell Sizes:

Using a smaller cell size could dramatically increase the processing time and the size of the
output raster. Resampling larger cells into smaller cells to allow a merged grid for study regions
with different topographic source data may lead to issues in Hazus. The recommended
approach would be to run the multiple source depth grids separately in Hazus and then combine
flood loss results after all Hazus loss runs.

Reaches with Hydraulic Problems:

If running the hydraulics (i.e., Delineate Floodplain) is taking a long time, the hydraulic process
may be hanging (i.e., getting stuck on a couple of reaches so that it cannot finish the
hydraulics). The following instructions will help bypass the problem.

1. Look in the log (flHydraulicsLog.txt located in Scenario folder) and note any reaches
(ReachID) that have many errors and did not successfully complete processing.
Example below:

: ReachID: 202 Core of Hydraulics

modLevelOne - CoreOfHydraulics: Reach 100 of 267

modLevelOne - CoreOfHydraulics: Return period: 100

modLevelOne - CoreOfHydraulics: What-if:

modLevelOne - CoreOfHydraulics: Available memory: 1631.05 mb
modinitialBuffer - InitBuffer: Reach length = 0.2 km

maodinitialBuffer - InitBuffer: Reference (downstream node) discharge: 3,981 cfs

modXSections - PlacelnitXsects: Short centerline length: 964.462826043346 feet
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modXSections - PlacelnitXsects: Buffer 3 of 9

modXSections - PlacelnitXsects: Buffer 4 of 9

modXSections - PlacelnitXsects: Buffer 5 of 9

modXSections - PlacelnitXsects: Buffer 6 of 9

modXSections - PlacelnitXsects: Buffer 7 of 9

modXSections - PlacelnitXsects: Buffer 8 of 9

modXSections - PlacelnitXsects: Buffer 9 of 9

modXSections - PlacelnitXsects: Cross section count: 3

modXSections - InitialXSectElevs: Drainage area reset from 219.9631 to 140.0594
modXSections - InitialXSectElevs: Drainage area reset from 220.2029 to 140.0594
GeometryToFeatureClass: Feature class: LeftBuffer

GeometryToFeatureClass: Feature class: RightBuffer

modGeometry - CleanPolygonlslands: Input geometry is nothing, leaving early.
ModBoundsandEnds - ValidateFloodPolygon: Error Number: 91

ModBoundsandEnds - ValidateFloodPolygon: Error: Object variable or With block variable not set
modGeometry - CleanPolygonlslands: Input geometry is nothing, leaving early.

modGeometry - IntersectABS: Input geometry #1 is invalid. No intersection.

modLimits - NewLimitsandCenterlines: Error Number: 91

modLimits - NewLimitsandCenterlines: ERROR: Object variable or With block variable not set at 8
modLevelOne - CoreOfHydraulics: Error Number: 91

modLevelOne - CoreOfHydraulics: ERROR: Object variable or With block variable not set at 20
modLevelOne - CoreOfHydraulics: Error Number: 91

modLevelOne - CoreOfHydraulics: ERROR: Object variable or With block variable not set at 20
modLevelOne - CoreOfHydraulics: Error Number: 91

modLevelOne - CoreOfHydraulics: ERROR: Object variable or With block variable not set at 20
modLevelOne - CoreOfHydraulics: Error Number: 91

modLevelOne - CoreOfHydraulics: ERROR: Object variable or With block variable not set at 20
modWsePts - FinalWsePts: Error Number: 5

modWsePts - FinalWsePts: ERROR: Invalid procedure call or argument at 2

modLevelOne - CoreOfHydraulics: WARNING: FinalWsePts failed, continuing process using points from InitialWsePts and/or
IncreaseWsePts

modLevelOne - CoreOfHydraulics: Error Number: 91

modLevelOne - CoreOfHydraulics: ERROR: Object variable or With block variable not set at 45
modAddBack - AddBack: Entering

modAddBack - FillDEMMask: Error Number: 91

modAddBack - FillDEMMask: ERROR: Object variable or With block variable not set at 4
modAddBack - AddBack: Error Number: 91

modAddBack - AddBack: ERROR: Object variable or With block variable not set at 5
MakePermanent: Entering for grid: 202

MakePermanent: Path: C:\Program Files\HAZUS-MH\StudyRegion\PSchneider_NV5County\Hydraulics\Reaches\100
MakePermanent: Leaving

modAddBack - AddBack: Leaving

GeometryToFeatureClass: Feature class: 202_cl

ExportGDBFClass: Error: Featureclass Reach202ConvPGRP100 not found.

modLevelOne - CoreOfHydraulics: Leaving
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2. Open the Attribute Table for the Chosen Reaches layer.
3. Search for the reach using the ArcID and highlight/select the problem reach.

4. Right click on the line of the selected reach and select Zoom to Selected as shown in
Figure 6-65 below.

Figure 6-65: Chosen Reaches Attribute Table, Zoom to Selected Reach

Table O x
=ML UL L LE:
ChosenReaches ®
FID* | Shape* | FID_ | ARCID | GRID_CODE | FROM_NODE | TO_MODE | Shape_Leng | MANNINGH | Shape_Length
1 | Polyline 0 18 14 24 16 | 13582.455458 0.18 13582 495458
2 | Polyline 0 19 19 21 25| 15145.845387 0.16 18145.845387
3 | Polyline 0 20 23 27 25 §504.91009 0.18 §504.91009
4 | Polyline 0 24 25 25 24 5707.860589 0.033 5707.860589
5 | Polyline 0 28 24 33 24 | 21808312821 0.033 21808.312821
e Flash 26 26 27 | T307.894118 0.16 T307.894118
LI = 27 30 27 | 10058.779084 0.16 10055.779084
#* ZoomTo
3% panTo
@) Identify..
[f] Select/Unselect
|@ Zoom To Selected
[ Clear Selected
&=, Copy Selected

[Tl | 3

ut of 7 Selected)

= = =

5. The map will now zoom into the reach selected. Zoom out of the map to locate where
the selected reach is on the map (Figure 6-66). Keep in mind what the reach looks like.
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Figure 6-66: Example Selected Chosen Reach (highlighted), Zoomed Out
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6. Click on the Hazard menu, select Scenario, then click Edit.

7. Once the Edit Scenario tool is available, zoom in to the area where the problem reach
is located.

8. Click Remove from selection and select the problem reach. The reach selected will be
highlighted in red.

9. Click Save selection.

10. After the selection has been saved, the problem reach will be dark blue and will be
excluded from the scenario.

11. Click OK.

12. If the scenario is a riverine/coastal scenario, the Shoreline Characterization dialog will
appear after edits are made to the scenario. The original parameters that were set for
the shoreline(s) are saved if the shoreline(s) wasn’t added/removed from the scenario.
Select the Next and Finish buttons if the existing parameters are desired.

13. The scenario is now ready to re-start hydraulics (Riverine\Delineate Floodplain) for the
ChosenReaches. The hydraulics process will automatically rerun any reaches that did
not successfully process in the previous run, skip any reaches that have been
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successfully processed, and then will continue on the last reach processed. If there were
any reaches where the Task Manager was used to stop Core of Hydraulics, repeat the

steps to get past those reaches.

6.5.2.2 Failed Reaches

Failed reaches are reaches that have been processed in the hydraulics process, but do not
produce a flood depth grid. An error message will appear to notify the user when a reach fails
during the hydraulics process, as shown in Figure 6-67. Click the Close button and the
hydraulics process will continue processing the next reach in the queue. The FailedReaches
layer will appear on the map after the hydraulics process completes, as shown below in Figure

6-68.
Figure 6-67: CoreOfHydraulics Error Message
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Figure 6-68: Example FailedReaches (purple) on Map after Hydraulics Completed
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The hydraulics process should complete even if there are failed reaches. The only reason the
hydraulics process will not complete is if a failed reach causes the hydraulics process to hang.

When running the analysis on a scenario with failed reaches, the analysis will only process in
areas where the depth grid exists.

The Flood Model Oversight Committee identified specific items that they believed would
enhance the user community acceptance of the Flood Model. These capabilities provided a
level of What-if functionality to the user, allowing them to utilize the Flood Model as a planning
tool. The Flood Model What-if scenarios include riverine levee, riverine flow regulation, riverine
velocity, coastal long-term erosion, and coastal shore protection. The following sections provide
a description of the process to generate the hazard (depth grid) for the What-if analysis.

Use of What-if scenario functionality requires that the flood hazard is already computed. Levee,
flow regulation, and velocity analyses require the riverine hazard to be completed. Long-term
erosion and shore protection routines require the coastal hazard to have been completed.

6.5.3 Levee

In general, DEMs are not reliable for identifying a continuous embankment with relatively small
width. Grid cells are connected at the corners and the sides. As such, an embankment that is
not a straight line must be at least two cells wide to be considered a barrier to flow. The Hazus
levee tool allows users to:

1. Add a levee alignment
2. Attribute the levee with a level of protection

3. Determine the effects of a levee on flood depths within the unprotected portion of the
floodplain (Level 1 analyses)

Once the Hydrology and Delineate Floodplain analyses are complete, the options for Levee,
Velocity, and Flow Regulation on the Hazard / Riverine menu are enabled. The Levee tool is
available to add a levee alignment, attribute the levee with a level of protection, and determine

the effects of a levee on flood depths within the unprotected portion of the floodplain

To conduct a Levee analysis, select Levee from the Hazard / Riverine menu (Figure 6-69). The
Levee What-If Scenario dialog will appear (Figure 6-70). Draw the levee by clicking the Draw
button. Flood depth grids are already created for the reach and the user must select a grid to
draw the levee alignment. The alignment should cross the floodplain twice and must not cross
the stream centerline. See example in Figure 6-71. Next, enter the recurrence interval (in years
between 5 and 500) that corresponds to the level of protection provided by the levee in the
Levee What-If Scenario dialog. Click Save, and then OK.

e Hazus allows users to zoom in or out of the map before clicking on the Draw button.
After clicking on the Draw button, the tool is set to the Line tool, and the customization is
locked; therefore, users will not be able to select any other tool until the levee is drawn.
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Figure 6-69: Select Levee
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Figure 6-70: Levee Dialog
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Figure 6-71: Example Riverine Levee
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The model then inserts the levee into the DEM and the flood hazard for the scenario is
recomputed.
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6.5.4 Velocity

The velocity of floodwater contributes to the flood hazard by carrying large amounts of sediment
and debris. This acts to impact structures and erode soil from stream banks and foundations.
The velocity analysis estimates the spatial distribution of the floodwater velocities into general
categories of low, medium, and high, but does not estimate an actual velocity value.

To conduct a riverine flow velocity analysis, select Velocity from the Hazard / Riverine menu
(Figure 6-72).

Figure 6-72: Select Velocity
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The Process dialog (not shown) will appear and ask if the user wants to continue with the
processing. Click Yes to continue. Once the velocity analysis has started, the process cannot be
canceled.

6.5.5 Flow Regulation

The default hydrologic analyses apply to unregulated drainage areas. Regulation, through
diversions and/or storage, changes the flood frequency curves downstream. Hazus provides a
tool for incorporating the downstream effects of flow regulation. The tool allows users to modify
the unregulated flood frequency curve at a specific location by entering one or more pairs of
recurrence intervals and discharge values. Hazus identifies downstream reaches affected and
modifies the corresponding flood frequency curves as appropriate, prior to re-computing the
flood hazard.

Select Flow Regulation from the Hazard / Riverine menu (Figure 6-73). The Flow Regulation
dialog will appear as shown in Figure 6-74. Click the Draw button to identify the location of a
regulating structure, such as a flood control reservoir. Click a spot on the map to designate the
location of this structure. Next, click Apply. Once the Apply button is clicked, the algorithm finds
the drainage area upstream of that location and defines the unregulated flood frequency curve.
The curve is plotted and a table of recurrence intervals and associated discharge values is
presented for the user. Enter the Return Period and Discharge of the regulating structure in
the Flow Regulation dialog and click OK.
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e Hazus allows users to zoom in and out of the map before clicking on the Draw button.
After clicking on the Draw button, users will not be able to select any other tool until the
regulation structure is drawn.

Figure 6-73: Select Flow Regulation
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The Process dialog (not shown) will appear and ask if the user wants to continue with the
processing. Click Yes to continue. Once the velocity analysis has started, the process cannot be

canceled.

Figure 6-74: Riverine Flow Regulation Dialog
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6.6 Coastal

The Hazard / Coastal menu (Figure 6-75) provides the Flood Model coastal analyses for
deriving flood depths and boundaries (Delineation Floodplain) associated with the coastal
flood elevations and shoreline segments entered when defining the scenario. The selections for
Long Term Erosion and Shore Protection are unavailable in the current version of Hazus.
Therefore, the selections are disabled by design and will not be covered in this User Manual.

Figure 6-75: Select Delineate Floodplain
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6.6.1 Delineate Floodplain

To delineate the floodplain, select Delineate Floodplain from the Hazard / Coastal menu
(Figure 6-75). The Coastal Hazard Analysis dialog will open (Figure 6-76). This dialog allows
the user to select from two coastal analysis options:

1. If the user selects Full Suite of Return Periods from the Analysis Type drop-down
menu, Hazus will calculate flood depths and floodplains for the 10-year, 25-year, 50-
year, 100-year, and 500-year return period floods for the entire shoreline in the scenario.
The Flood Model will produce a single flood depth grid for the shoreline for each of the
five return intervals.

2. If the user selects Single Return Period from the Analysis Type drop-down menu, the
user can specify any flood return period between 10 and 500 years for which the flood
characteristics will be calculated. Unlike the riverine hazard, the user cannot choose
different return periods for different shoreline segments. The Flood Model will produce a
single flood depth grid for the shoreline for the selected return period.
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Figure 6-76: Coastal Hazard Analysis Dialog
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6.6.2 Best Practices and Troubleshooting

Coastal floodplain delineation in the Flood Model is much less likely to have issues than riverine
analysis. However, memory issues can still influence a larger coastal analysis. At the bottom of
the Coastal Hazard Analysis window (Figure 6-76), Hazus indicates how much virtual memory
is available on the machine and the estimated virtual memory that will be used for the coastal
analysis. When running the coastal flood delineation analysis, the Hazus screen might go blank
or the Task Manager Applications tab will indicate that Hazus is not responding. This is a
common occurrence for any process-heavy software. To see whether Hazus is still running,
check the Task Manager Processes tab and sort the CPU column in descending order. The
“ArcMap.exe” process should be on top. If the “System Idle Process” is constantly on top at 99—
100%, Hazus is not responding. Also, check the Performances tab and make sure the CPU
Usage is not 0 over a period of time. Another option is to open the scenario folder (in “Details”
view within Windows Explorer) and make sure the FICoastalLog.txt file is updating by looking at
the “Date modified.”
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6.7 Quick Analysis

The Hazard / Quick Analysis menu (Figure 6-77) provides two additional types of low-quality
flood analysis: Quick Look and Enhanced Quick Look. Chapter 13 provides detailed step-by-
step instructions on conducting both types of analysis.

Figure 6-77: Select Quick Look
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6.7.1 Quick Look

The Quick Look feature allows the user to quickly produce a rough estimate of flood damages,
without working through the process of generating a stream network or delineating a floodplain.
Instead of generating a floodplain associated with a specific return period or rainfall amount,
Quick Look lets the user enter an anticipated flood depth for an area of their selection. Then,
based on the infrastructure present in the area, Hazus estimates approximate damages.

The Quick Look analysis is only performed on the GBS. The GBS results tables are populated

and a summary report uniquely developed for the Quick Look is populated. This restriction was
imposed to prevent users from attempting to perform a detailed analysis of a specific site using

this crude method of analysis.

Quick Look is only appropriate for small areas with similar elevations. The Quick Look function
assumes a standard depth of water over the entire area selected, and does not use any
topography\DEM or check for the veracity of the flood depths input by the user. If an area with
significant elevation gradations has been selected, Quick Look will assume that high elevation
locations have the same level of flood depth as low elevation locations, which would produce
meaningless results. Quick Look does allow the user to create multiple polygons with differing
flood depths.

To perform a Quick Look analysis, select Quick Look from the Hazard / Quick Analysis
menu (Figure 6-77). This functionality will not work if the user has already opened a scenario.
Click on Draw in the Quick Look dialog that appears. Using the cursor, draw a polygon with as
many sides as desired, as illustrated with the yellow line in Figure 6-78. Double-click when the
polygon is complete. Next, enter a Flood Depth for the polygon in the Quick Look dialog. Click
Save, then click OK.

Page 6-56 Hazus Flood Model User Guidance



Figure 6-78: Drawing a Polygon for Quick Look
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¢ Only one Quick Look analysis can be performed in a given Study Region. Additional
Quick Look analysis efforts will overwrite the results from the previous analysis. Quick
Look will not run if a scenario is open. It is independent from the scenario(s).

6.7.2 Enhanced Quick Look

Similar to the Quick Look function, the Enhanced Quick Look analysis option allows the user
to draw a polygon that represents the floodplain boundary and the DEM for the region. Hazus
will estimate the flood depth within that boundary. Enhanced Quick Look does not establish a
flow regime. Therefore, the analysis is based on the user-supplied anecdotal information and
should be used with great care.

Select Enhanced Quick Look from the Hazard / Quick Analysis menu (Figure 6-77). The
Enhanced Quick Look window will appear (Figure 6-79). Select the Vertical units and
Vertical datum of the polygon from the dropdown menus. Browse to the appropriate locations
for the DEM and single continuous floodplain boundary polygon, as illustrated in Figure 6-79.
Click OK to start the analysis.
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Figure 6-79: Enhanced Quick Look Window
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Only one Enhanced Quick Look analysis can be performed in a given Study Region.
Additional Enhanced Quick Look analysis efforts will overwrite the results from the previous
analysis. Enhanced Quick Look will not run if a scenario is open. It is independent from the
scenario(s).

The Enhanced Quick Look analysis is only performed on the GBS. The GBS results tables are
populated and a summary report uniquely developed for the Enhanced Quick Look is
populated. This restriction was imposed to prevent users from attempting to perform a detailed
analysis of a specific site using this crude method of analysis.

See Chapter 13 for step-by-step instructions on how to perform Quick Look and Enhanced
Quick Look analyses.
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7 Model Menu: Analysis

After Hazus has calculated the hazards, it will need to run the loss analysis to provide damage
estimates using the Analysis menu (Figure 7-1). As with other Hazus Flood Model menus,
items grayed out represent functionality not currently available given the type of analysis being
conducted and the completion of required prerequisite analysis steps.

In a Hazus loss analysis, the characteristics of the structures and people of the Study Region
are analyzed for vulnerability to the flood or floods that have been calculated in the scenario.
Default depth damage functions, which estimate percent damage relative to the depth of
floodwater as measured from the top of the first finished floor (riverine) or bottom of the first floor
(coastal), are provided within the Hazus program. Other damage functions are also included in
the Flood Model to estimate damages to vehicles, agriculture, utility components, and
transportation bridges.

Figure 7-1: Analysis Menu
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7.1 Damage Functions

The Analysis menu options reflect the functions that will be used to estimate damage of various
types. This section discusses the options on the Analysis / Damage Functions menu.

Figure 7-2: Analysis / Damage Functions Menu
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Select Buildings from Analysis / Damage Functions menu. The General Building Stock
Depth-Damage Functions table shown in Figure 7-3 will appear. The Structure table provides
information on the default damage function associated with each specific occupancy class (e.g.,
RES1) and subclass (e.g., RES1, 1 story, no basement). Scroll to the right to see the percent of
damage, expressed in terms of building replacement cost, estimated at different water depths.
The pull-down menus at the top of the window allow the user to view the default damage
functions for the flood hazard types (V zone, coastal A zone, and riverine) and other occupancy
classes (e.g., COM1, AGR1, IND1). Click on the different tabs at the top (Structure, Contents,
Inventory) to view default damage functions associated with building structures, and their
contents, for all specific occupancy types and inventory for selected occupancies (e.g.,COM1,
IND1-6, AGR1).

Figure 7-3: Building Depth-Damage Functions by Occupancy (Riverine) Table
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Click on the Library button in the lower left corner of the Building Stock Depth-Damage
Functions window. The Structure Damage Functions library shown in Figure 7-4 will appear.
Viewing the library of damage functions allows the user to review other damage functions
applicable to the occupancy under consideration relative to the current default, as well as
replace the current default with another function from the library.

Figure 7-4: Building Depth-Damage Function Library
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The Library uses color codes to help the user identify any changes and selections they may
make in the dialog. The Library dialog comprises three windows.

The left window is the navigation window where the user can change between occupancies,
foundation heights, and number of stories. This window allows the user to select a specific
occupancy (e.g., RES1) and shift through the potential foundation types (slab on grade, fill,
basement, crawlspace, pier, post, and pile) and number of stories typical for the selected
specific occupancy (1 story, 2 story, 3 story, split level for residential and low-, mid-, and high-
rise for non-residential) within that occupancy. The sub-occupancies displayed in the window
(shown in the first column) are a form of shorthand that identifies the occupancy class. The
short hand was developed by taking the first letter and numeric values of the specific occupancy
name (e.g., RES1 becomes R1 and COM10 become C10); this is concatenated with the value
for the number of stories (e.g., 2 story becomes 2 and low rise becomes L), and finally the
existence of a basement derives the last value (e.g., structures with a basement get a B and
structures without a basement get an N). Therefore, the residential occupancy classified as
RES1 with 1 story and no basement becomes R11N while the commercial occupancy classified
as COM10, mid-rise, with a basement becomes C10MB.

The bottom right window is where the library of damage functions is displayed for the user to
view and/or select. The user can browse between damage functions for the foundation and
number of stories by selecting the sub-occupancies in the left column grid. In this case, Figure
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7-4 displays all of the functions available for the sub-occupancy R11N (RES1, 1 Story, with no
basement). Selection of CLOMB (COM10, mid-rise, with basement) would display an entirely
different set of damage functions in the grid on the lower right.

Finally, the window in the upper right allows the user to make comparisons and selections
among the damage functions. The first row in the grid will always display the Hazus default
function in red. The second line in the upper right grid displays the “current” function or any
damage function that the user has highlighted in the lower window. To help the user view the
current function, it is also displayed in green text. The user may want to use the “current
function” line as a way of displaying a function and directly comparing it to the default damage
function. Figure 7-4 displays a U.S. Army Corps of Engineers (USACE) New Orleans District
damage function (highlighted row 10) for RES1, 1 story, slab on grade. The third row in the
upper right grid displays any function the user may have “selected” as their damage function.
That is, a damage function the Flood Model will use rather than the default damage function.
This is how the user can override the default damage functions with either a library function that
they believe better represents the local area or a custom function they have built themselves as
described below.

Figure 7-5 displays a USACE New Orleans District damage function (lower right grid, blue text
RES1, 1 story, pier foundation) that was selected in place of the default function. If the user
chooses, they may use one of the library functions to build their own custom damage function.
To do this, click the User Defined button in the lower left corner of the dialog. When the user
selects this button, the Flood Model takes the highlighted damage function, if any, and opens an
editable dialog (Figure 7-6) for the user to make modifications. The Flood Model inserts the
damage function description from the starting damage function the user selected (or the default
damage function if none is selected) and adds a comment that identifies the original source
damage function. This allows the user to remember where they started the process. The user is
required to enter a source (or name) for the damage function. Editing of the Enter Comment or
Enter DmgFn Description fields is not recommended.
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Figure 7-5: Building Depth-Damage Function Library User-Defined Option
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Figure 7-6: Editing Dialog for User-Defined Function Development
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If the user has decided to select a new damage function for use in the Flood Model, the entry
dialog will highlight the damage function to remind the user that a default function is not being
used. Figure 7-7 shows how the change would appear in the entry dialog as compared to that
shown earlier in this section in Figure 7-3 using a User-Defined Depth-Damage Function.
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Figure 7-7: Building Depth-Damage Function Dialog
with a User-Defined Damage Function
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Similar default damage functions are available for other facilities from the Damage Functions
menu, as shown in Figure 7-8 below. The damage function dialogs for Essential Facilities
function in the same way as those discussed above for the General Building Stock. In most
cases, the damage functions available in the Essential Facilities dialog area also available for
the Government structures in GBS. The Essential Facilities dialog does not have an inventory
tab because the Essential Facilities occupancies do not produce inventory for sale.
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Figure 7-8: Analysis / Damage Functions Menu
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The Transportation Systems damage function dialog looks slightly different as there is only a
structure damage function (no contents or inventory) and the dialogs tabs allow the user to shift

between highway, railway, and light rail facilities.

e Currently, the Flood Model has damage functions for bridges only related to highway,

railway, and light rail facilities.

e The Transportation Systems damage functions for bridges are based on return period.
An analysis cannot be performed on bridges if the user assigns mixed return periods on
the selected reaches. In other words, if the user assigns a different return period to each
reach, or a single discharge on the reaches, the Flood Model will not be able to analyze

the bridges.

Figure 7-9 shows the Damage Functions for Transportation System table, which has the
same table columns for highway, railway, and light rail facilities.
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Figure 7-9: Transportation Damage Function Table
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Figure 7-10 shows the Damage Functions For Utility System table. As with the
Transportation Systems, the tabs allow the user to choose the utility type for review.

Figure 7-10: Utility Facility Damage Function Table
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10 FuE F'E Hazusz Diflk Wiellz 3 A
11 P TL P TL Hazusz Dt Large Gravity or Oper 3 5c
12 FaT b P T bl Hazusz Diflk M edium Gravity or Op 3 S
13 TS TS Hazusz Dt Small Gravity or Open 3 St
14 FCWS PSS Hazusz Diflk Control W aulkz and Co 0 Er
F] T 2
Libramny Cloze | | Frirk

The Damage Functions For Agriculture Products table shown in Figure 7-11 is similar to the
General Building Stock Depth-Damage Function table, but has been modified to support the
different crops available to the user. The Flood Model team gathered a number of damage
functions from the USACE for various crops. The total number of damage functions available
were limited and in some cases functions had to be created to allow the users to work with the
top agricultural crops within each state. The damage functions are based on a Julian calendar
system. For the user’s convenience, the Flood Model makes the conversion between the
standard calendar day and month to the Julian date. The user must provide the date either in
the Analysis / Parameters / Agricultural menu or in a popup window after the agricultural
analysis has been started. This process is described in Section 7.3.

The Flood Model assumes a short duration, slow rise flood when analyzing losses. Agriculture
crops are particularly sensitive to duration and the functions obtained from the USACE have
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damage modifiers (visible by scrolling to the right) that allow for the estimation of flood damages
should the flood last 0 days, 3 days, 7 days, and 14 days. The damage functions defaults in the
Flood Model assume that the maximum damage is obtained at the 14-day interval.

Figure 7-11: Agriculture Products Damage Function Table

5| Damage Functions For Agricultural Products EI@
Crop Type:
Alfalfa Hay -
Crop Source JulianD ay PercentD amagetoCrop Durationkdodifi =
1 USACE 1 37.00 E
2 Alfalfa Hay IJSACE 2 A7.00
3 Alfalfa Hay JSACE 3 37.00
4 Alfalfa Hay IJSACE 4 A7.00
5 Alfalfa Hay J5ACE 5 A7.00
5 Alfalfa Hay JSACE G 3700
7 Alfalfa Hay IJSACE 7 A7.00
a Alfalfa Hay SACE a 3700
9 Alfalfa Hay IJSACE 9 A7.00
10 Alfalfa Hay IJSACE 10 A7.00
11 Alfalfa Hay J5ACE 11 3700
12 Alfalfa Hay J5ACE 12 A7.00
13 Alfalfa Hay SACE 13 3700
14 Alfalfa Hay JSACE 14 700
15 Alfalfa Hay IJSACE 15 A7.00
16 Alfalfa Hay JSACE 16 37.00
17 Alfalfa Hay I54CE 17 A7.00
18 Alfalfa Hay J5ACE 14 A7.00
19 Alfalfa Hay JSACE 19 3700
20 Alfalfa Hay IJSACE 20 A7.00
21 Alfalfa Hay SACE 21 3700 i
- Calel [ [ | I S - Ll e an AT onan r
Cloge | | Frirt
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Figure 7-12 shows the Damage Functions For Vehicles table.

Figure 7-12: Vehicle Damage Functions Table

B | Damage Functions For Wehicles EI@
Yehicles Damage
YehicleType Yehicleld Source Dezcription WehicleHeight Defaull =
1 Passenger Car ABS Default [Damage to car from v 1.50 o
2 LTtk Light Truck ABS Default Damage to light truck, 270 o
3 HuTik Heawy Truck AR5 Default Damange to heavwy 5.00 J
4 1} 3
Library Cloze | | Print

7.2 Restoration Functions

The Flood Model provides restoration functions for GBS and Essential Facilities. The GBS
restoration functions are discussed in the Analysis / Parameters menu discussion, as the GBS
values are included in the Direct Economic parameter tables. Built from the restoration
timelines for the related GBS occupancies, the Essential Facilities restoration models provide
the user with a general indication of the maximum restoration time for 100 percent operations.
Obviously, there will be a great deal of effort to quickly restore Essential Facilities to full
functionality and therefore this will be an indication of the maximum downtime.

Selecting Essential Facilities from the Analysis / Restoration Functions menu (Figure 7-13)
opens the dialog shown in Figure 7-14. In this case, the figure shows the dialog on the Medical
Care Facilities_tab. The Restoration Functions are editable and the user can adjust the
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MaxDaysToRestoration column and the FunctionalDepth column (scroll to the right). These
values are based on the depth of flooding at the specific facility (the latitude and longitude).

Figure 7-13: Analysis / Restoration Functions Menu

Analysis | Results  Bookmarks  Insert  Selection  Geoprocessing  Cust

Flood Warning...

Suerage Annualized Loss

Darnage Functions J t [;] @ | pa o &
| Festoration Functions » Essential Facilities..,
Parameters 2

1l

Figure 7-14: Essential Facilities Restoration Functions Table

P

-

B | Restoration Functions For Essential Facilities EI@
Medical Care Facilitiez | Emergency Centers I Schgglsl
Medical Care Facilities |
E zzntFltyClass FltyD escription MinimumD epth M asimumD epth i axD apsT oRestoratic =
1 [EFHL lLarge Hospital [greater th -4 ]
2 EFHL Large Hozpital [greater th 0 4
3 EFHL Large Hozpital [greater th 4 g
4 EFHL Large Hozpital [greater th g 25
3 EFHR tedium Hozpital [50 o 1 -4 1]
B EFHR tedium Hozpital [50 o 1 0 4
7 EFHR tedium Hozpital [50 o 1 4 g
2 EFHR i edium Hozpital [50 o 1 g 25
9 EFHS Small Hozpital [lezs than -4 1]
10 EFHS Small Hospital [less than 0 4
11 EFHS Small Hospital [less than 4 g -
12 EFHS Small Hospital [less than g 25 1
13 EFrLC tedical Clinics and Labs -4 0
14 EFrLC tedical Clinics and Labs 0 4
15 EFrLC tedical Clinics and Labs 4 g
16 EFMLC I edical Clinics and Labs a 12
17 EFMLC I edical Clinics and Labs 12 25
18 MOFLT Drefault for Medical -4 1]
19 MOFLT Drefault for Medical 1] 4
20 MOFLT Drefault for Medical 4 a
21 MOFLT Drefault for Medical a 25
4 i 3
I
Cloze ] [ Frirt ]
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7.3 Parameters

There are several parameters the user may want to view and/or modify before starting the
analysis. In one case, Agriculture, the user is required to input a value before the Flood Model
can perform the analysis. This section walks the user through the available parameters. Every
effort has been made to provide default values wherever possible, which allow the model to
perform most requested analysis without user intervention.

The Analysis / Parameters menu appears in Figure 7-15. The menu provides access to the
default parameters used in the analysis of Fire Following Flood, Debris, Casualties, Shelter,
Agriculture, Direct Economic, Lifelines Economic, and Indirect Economic.

The Casualties menu item opens a word document that provides the user with some guidance
on the natural average for casualties. The Flood Model does not provide estimates for flood-
related casualties.

The Fire Following Flood, Lifelines Economic, and Indirect Economic analyses are all
currently inactive in Hazus and will not be described in this version of the user manual.

Figure 7-15: Analysis / Parameters Menu

.-E'«nal}-'sis|Results Bookmarks Insert  Selection Geoprocessing O

Darnage Functions vy Gl Q | e B
Restoration Functions 3 |
| Pararneters 2 |
Flood YWarning.., Debris.,
Sirerage Annualized Loss Casualties,.
Shelter...
Sgricultural..
Direct Econormic...
I 1 I =
} Indirect Econarmic...

Selection of the Debris menu item opens an editable Debris Parameters dialog (Figure 7-16)
that allows the user to view the default debris values. Debris is estimated based on the depth of
flooding within the structure, similar to the estimation of GBS damage, specific occupancy, and
whether the foundation has a footing or a slab. The user can use the combo boxes to shift
between specific occupancies and the foundation types.

Debris is estimated in three main classifications that align loosely with the earthquake models
method of classification: finishes (dry wall, flooring, insulation, etc.), structure (framing, walls,
exterior cladding), and foundation weight (concrete slab, concrete block, or other foundation).
Unlike the earthquake model, where moderate damage may still result in the foundation being
removed, flooding requires the structure to be considered substantially damaged before the
foundation is removed. The weights are in tons per thousand square feet of the structure.
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Figure 7-16: Debris Analysis Parameters Table

5] Debris Parameters E@

Foundation Type:
Slab - RES1 -

Specific0ccupancy FoundationT ype MinimumCepth Mazimumbepth FinishiweightPerThousSgFt Structuret/ eightPerThousSgFt Foundation'w/eightPerThousSgFt »
[ i — 0 ‘ 10
2 RES1 Slab EA0 0.00
£ REST Slab g 25 6.60 6.50

=

Close ‘ | Frinit

The Shelter menu item opens the Shelter Parameters dialog (Figure 7-17), which has multiple
tabs and provides access to the various parameters that affect the number of people who are
evacuated (displaced) and the number of people who require short-term sheltering. Because the
Flood Model does not address flooding, such as flash flooding or long-duration flooding, Hazus
assumes that the local authorities will have time to alert the residents and evacuate directly from
the areas that will flood. This means any portion of a census block that is flooded initially is
assumed to have all of the residents removed from the area. Ultimately, the level of damage
within the GBS and the characteristics of the population will determine how many people require
short-term sheltering.

The first tab shown in Figure 7-17, Evacuation, allows the user to modify the Evacuation
buffer in feet, which will have a direct impact on the results. This value is a buffer the Flood
Model will add to the current floodplain polygon. In essence, this value will increase the
floodplain polygon by the distance input by the user, such as 500 feet. The model will then
estimate the total population within the floodplain boundary and the buffer to identify the
displaced population.
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Figure 7-17: Shelter Evacuation Parameter Dialog

Shelter Pararmneters
Litility Factors | ‘Weighting Factors | Modification Factors |
Access
Depth in feet at which ingressiegress is restricted: 05
Evacuation Zone
Evacuation buffer in feet (additionsl perimeter evacusted for public safety): i)
| o] | | Cancel |

The Utility Factors tab includes a field for Utility Outage, which is used in the determination of
the short-term shelter needs. The lack of utilities to areas impacted by floodwaters will prevent
some of the displaced population from immediately returning to their homes. This percentage is
used to help determine the short-term needs. This factor is not currently editable in Hazus.

Figure 7-18: Shelter Utility Outage Parameter Dialog

Shelter Parameters

Evacustion

ieighting Factars | Modification Factors |

Litility Owutage

Percent of affected households (0-100): u]

| Ok | | Cancel |

The Weighting Factors tab is a table where the user can modify the weighting applied to
certain demographic characteristics for the population. As shown in Figure 7-19, the table
includes income and age. These values should sum to 1.0.
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Figure 7-19: Shelter Weighting Factors Table

Shelter Pararmeters

Evacuation | Litility Factors Modification Factors |

Class Description ImportanceF act
1 Income Weighting Fa 0.80
2| Age Weighting Facto 0.20

| Ok | | Cancel |

The Modification Factors tab could be considered more closely than the weighting factors sub
classification weighting. For example, Figure 7-20 shows the Age modification factors. These
factors allow the user to place more emphasis or increase the importance of a certain
population (under 16 or over 65), thereby increasing the number of people in those categories
who would seek shelters. The dropdown menu also provides the user with access to the
Income weighting. Like the Age factor, this weighting allows the user to place more importance
on those residents that fall within a certain income range. These values should be between 0.0
and 1.0.

Figure 7-20: Shelter Modification Factors Table

Shelter Pararmeters

Evacuation | Utility Factors ‘ ‘Weighting Factors  Modification Factars |

Modification factors for

IAge -
Class Drescription | ImpartanceF act
1 Population under 15-years old 0.05/
2 |AM2 Population between 16 and B5-pears old 020
3 |AM3 Population over B5-years old 050

| ok | | Cancel |

Because no default value can be provided, the Agriculture menu item may be most important
among the analysis parameters and requires user input for the agriculture analysis to run
properly. Agriculture products depend on the date when the flooding occurs. For example, if the
flood occurs during the winter and the type of crops grown in the region is typically planted in
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the spring, the net loss to the region will be small. However, if the flooding occurs just prior to
harvest, when the farmers are the most heavily invested and their opportunity to replant is the
smallest, then the impacts and losses will be greater.

As stated previously, the Flood Model will determine the Julian date based on the date the user
inputs to the Flood Model. Figure 7-21 shows the dialog in which the user provides a calendar
date for when flooding occurred. Select the day (01-31) and month (January—December) from
the drop-down menus for conversion to a Julian date (1-365).

Figure 7-21: Agriculture Calendar Date Parameter Dialog

Agricultural Pararmeters

Enter the date the flooding occurred:

Day v| b onith | Yl

|. Ok | Cancel |

The Direct Economic parameter menu item opens the Direct Economic Loss Parameters
dialogs, which includes three tabs shown in Figure 7-22 through Figure 7-24. This dialog
provides the user with access to the default parameters that control the estimation of the direct
damages to the GBS. This includes the impact of the flood scenario on the wages, income,
inventory, and maximum restoration time for the GBS. The Business Inventory tab defines the
amount of inventory in the Study Region based on the square footage of specific census blocks.

Figure 7-22: Direct Economic Loss — Business Inventory Table

5| Direct Economic Lass Parameters EI@

Business Inventary | Restoration Time | Income Loss Data

Annual Grozs Sales [ per zqft] -
Business Sales Amount

S pecificdccupancy AnnualGrossSalesPerSgFt -
i 00
2 COM2 7700
3 IND1 713.00
4 IND2 226.00
5 IND3 £57.00
5 IND4 E5E.00
7 INDS 437.00
a IMDE 7EE.00
9 AGR1 148.00 =

Close | | Prirt
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The GBS restoration functions define the maximum amount of time it should take for any given
specific occupancy to be restored. For example, in Figure 7-23 the RES1 restoration time is
based on the depth of flooding within the structure. In the case of RES1, even though the water
has not fully entered the structure, it may take up to a year to clean up the structure, replace any
sub-flooring that may be damaged, obtain permits, and perform inspections. This is a maximum
timeline meant to provide a conservative estimate for the losses associated with the restoration
process.

Figure 7-23: Direct Economic Loss —Restoration Time Table

| Direct Econamic Loss Parameters E\@
Business [nventory | Festoration Time | Income Loss Data
Qocupancy: REST -
Time
Specificdccupancy MimirmurnD epth b airnurn D epth b awimumnD apsF orR estaration -
1 [FEST -4 i 180
2 RES1 0 4 360
3 RES1 4 a 450
4 RES1 g 24 720
P T 3
Cloze | | Frint

Page 7-18 Hazus Flood Model User Guidance



Figure 7-24 shows some additional parameters used to develop the direct losses for wages and
capital income presented in the GBS economic losses.

Figure 7-24: Direct Economic Loss — Rental, Owner-Occupied,
Wages and Capital, and Recapture Factors Table

7| Direct Econarmic Lass Parameters EI@
| Business [nventory | Festoration Time | Income Loss Data |
Rental -
Rental Loz

Specificdccupancy RentalCostsPerS gFtPerbdonth RentalCostsPerS gFtPerD ay -
1 [REST | 07 003
2 RESZ 055 0oz
3 RES 24 071 0.0z
4 RES3E 0.7 0.0z
5 RESZC 0.7 0.0z =
B RESZD 0.7 0.0z
7 RES3E 0.7 0.0z
g RES3F 07 0.0z
| RES4 236 0.na
10 RESS 047 0oz
11 RESE 0.86 003
12 COmM1 1.3 004
13 Comz2 055 0oz
14 COM3 1.57 0.05
15 COm4 1.57 0.05
16 COMS 1.96 0.07
17 COME 1.57 0.05
18 COM?T 1.57 0.05
1a ik 1 ag nnT sl

4 1 3
|
Cloze l [ Frint ]

Hazus Flood Model User Guidance

Page 7-19



7.4 Flood Warning

Flood warning is another key parameter (selected from the Analysis / Flood Warning menu
shown in Figure 7-25) the user can use to perform “what-if” type analysis efforts. Flood warning
is an interesting issue in that everyone assumes that damage and losses can be reduced with
effective flood warning, but there is considerable disagreement over the amount of reduction, or
even if it is possible to reduce damages based on effective warning. The Flood Model takes
advantage of the famous Day curve developed by the USACE. This curve attempts to quantify
the maximum level of damage reduction achievable based on the amount of time since the
issuance of a flood warning. The curve itself approaches a maximum value of approximately 35
percent for structural, content, and business inventory losses regardless of how much warning
is available.

Instead of having the user input a warning time and Hazus interpreting the Day curve to provide
an expected reduction in damage, the Technical Manual provides the Day curve and the Flood
Model asks the user to estimate the warning time, find the expected reduction in damage, and
input this value in the dialog shown in Figure 7-26. The Flood Model will then uniformly reduce
the damage by the anticipated reduction. In the case of vehicles, there is no guidance on how
much vehicular damage can be avoided with warning. Conventional wisdom would indicate that
the percentage should be relatively high. With little information to work from, the Flood Model
allows the user to select vehicular reductions.

Figure 7-25: Analysis / Flood Warning Menu

Analysis | Results  Bookmarks  Insert

Darnage Functions (4

Restoration Functions 3

Parameters 3

Flood Yfarning...

Average Annualized Loss

Run
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Figure 7-26: Warning Parameters Dialog

Flood Marning Pararneters ]
Structure loss reduction

Enter expected reduction in structure flood losz due to flood warning [0-35%)

Content logz reduction [Fwventony

Enter warning time [hrs) Enter warning time [hrz]

Ewpected losz reduction [0-35%] Expected losz reduction [0-35%]

Yehicles

Espected percentage of vehicles to be moved from flood plain [0-100%]

k. | | Cancel

Note that the parameters for structures, contents, and business inventory are limited to a
maximum of 35 percent based on the maximum provided by the Day curves. The user could
input 100 percent reduction for vehicular damage, and this may not be unreasonable if an area
is evacuated with plenty of warning time. Note that the Flood Model provides the user the option
to input the warning time to help them remember the parameters that led to the value input into

the dialog.

Hazus Flood Model User Guidance Page 7-21



7.5 Annualized Loss

Average Annualized Loss Menu, shown in Figure 7-27, is the calculation step where a user
combines a series of individual recurrence interval losses into an additional estimate for annual
loss. This analysis is performed after the user has performed a Full Suite of Return Periods
analysis in the Hazard menu (as shown in Figure 7-28 and Figure 7-29 for riverine and coastal
analysis) and has performed a loss analysis in the Analysis / Run menu.

Figure 7-27: Analysis / Average Annualized Loss Menu

Analysis | Results  Bookmarks  Insert

Darnage Functions ¥
Restoration Functions *
Pararmeters |

Flood Warning...

Sserage Annualized Loss

Run

Figure 7-28: Riverine Flood Full Suite of Return Periods Analysis

@ Riverine Hydraulic &nalysis
Analysiz type: lFuII Suite of Return Penods 'I Fill Doty
Output cell size: [25.50382441444? v]

River reaches

Reach D Return Periods [yrs) n-value } =
10, 25, 50, 100, 500 0.1 SD 5

-

l Ok | l Cancel

Figure 7-29: Coastal Flood Full Suite of Return Periods Analysis

@ Coastal Hazard Analysis
Analyzis type: IFuII Suite of Return Periods 'I Fill &l
Output cell size: [28.2501 £39520329 v]

Coastal Shorelines

Share 1D Retun Periods [yrs]
1110, 25, 50, 100, 500
1,10, 25, 50, 100, 500

{m | »

< i b

Available memony: 125233 mb. Estimated use: 120 mh| 0. | Eapecl
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The user has the option of performing average annualized loss calculations for either GBS or
UDF data, as shown in the Average Annualized Loss Analysis dialog (Figure 7-30) if loss
analysis has been performed for the five required events (10-, -25-, 50-, 100-, and 500-year).

Figure 7-30: Average Annualized Loss Analysis Dialog

Awverage Annualized Loss (A8L1) Analysis @

Select which analysis to

| General Building Stock [GES] direct economic loss .
Caticel
| User Defined Facilities [JDF) lozz

If the user has not performed the required loss analysis prior to trying to run the average
annualized loss (AAL), Hazus will produce the error messages shown in Figure 7-31 and Figure
7-32 requesting the user to perform these prerequisite analyses.

Figure 7-31: Average Annualized Loss GBS Error Dialog

hzFl&nnualize.mod&nnualize InitFlood&nalysisFn 12 @

f N 1 The General Building Stack (GBE) Analysis has not been run!
W' Please run the GBS Analysis, befare Annuzlyzed Loss Analysis,

{Hint: Missing ReturnPeriod 10, 25, 50, 100, 500 GBS Analysis
Calculations)

Figure 7-32: Average Annualized Loss UDF Error Dialog

hzFlAnnualize. modUDF&nnuslize InitFlood&nalysisFn@ 12 ==

f 0 \ The User Defined Facility (UDF) Analysis has not been run!
"W Flease run the UDF Analysis, before Annualyzed Loss Analysis,

{Hint: Missing ReturnPeriod 10, 25, 50, 100, 500 UDF Analysis
Calculations)
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7.6 Combined Wind and Flood

The Combined Wind and Flood menu (Figure 7-33) will become activated when a user has
performed the prerequisite analysis for a storm surge analysis in both the Hurricane Model and
Flood Model. See Chapter 11 for more details on all of the steps to perform this type of analysis.

Figure 7-33: Analysis / Combined Wind and Flood Menu

Analysis | Results  Bookmarks  Inse

Darnage Functions 2
Restoration Functions 2
Parameters 2
Flood Warning...

Awerage Annualized Loss

Combined Wind and Flood...

Fun

7.7 Quick Analysis: Quick Look and Enhanced Quick Look

Chapter 13 includes detailed step-by-step instructions on how to perform Quick Look and
Enhanced Quick Look analyses.

The Quick Look and Enhanced Quick Look were created to provide the user a way of
performing a very quick “snapshot” type analysis to gain some insight into a particular problem.
The Quick Analysis is intended to be used on very localized flooding issues, and is intended to
allow the user to establish some known condition and attempt to provide a quick quantification
of potential loss. Quick Look and Enhanced Quick Look do not establish a flow regime.

The following is an example of how the Quick Analysis might be used:

Heavy rains fall in a community with one basin where water typically collects. Several years
later, the area, which is outside of any regulatory floodplain, has been developed. In Quick
Look, the user can quickly draw a few polygons and assign a depth of flooding to each in
accordance with the recollections of the local population. In Enhanced Quick Look, the user
can import a floodplain boundary polygon along with the DEM. The user would then perform a
loss analysis to identify potential losses.

7.8 Run

Once the user parameters have been selected or modified, select Run from the Analysis menu
(Figure 7-34). The Analysis Options dialog shown in Figure 7-35 will appear. Clicking on the
plus and minus signs will expand and collapse the lists of available options, respectively. Click
on the boxes of the desired analysis options. A check mark will appear to indicate the options
have been selected. Note that some analysis options have pre-requisite analysis requirements
and selection of those options will automatically check the box of the prerequisites. At the
bottom of the dialog, Hazus will indicate the amount of hard drive disk space available on the
machine and the percentage of the Study Region’s database that has been used thus far. The
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Study Region’s database has a limit of 10 GB; therefore, if the percentage used is more than 50
percent, less than 5 GB of space is available for the analysis.

Figure 7-34: Analysis / Run Menu

Analysis | Results  Bookmarks  Insert

Damage Functions r P
Restoration Functions 3
Pararmeters [

Flood Warning..

Awerage Annualized Loss

\__‘Run

Figure 7-35: Select Analysis Options

Analysis Optians

zeneral Building St Jamage and L
----Eluilding and Cortert Damage (%)
- [¥|Direct Economic Loss () (Bldg, Cort, Inv)
----Damage Building Count

----Depreciated Building and Cortert Loss (F)
=-[¥]|Essential Facilties

----Medical Care

- |Police Stations

----Fire Stationsz

----Emergency Centers

----Schools

U=er Defined Structures

[]—-Transportation Syatems

(-] Uity Systems

: Agricurtural Productz

----Vehicles

----Debris

-] Direct Socisl Loss

E DCasuarties

----Dlndirect Economic Loss
F- [t

C\has 9592 GB free space; [MontgomeryCo_WA] is 268 MB (97 .35% free)

Select Al

Deselect All
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Hazus can conduct default analysis runs for the following items:

GBS

Essential facilities

Selected infrastructure, including highway bridges and water systems
Agriculture products

Vehicles

Debris

Shelter requirements

The types of default data provided for the Study Region limit the type of analysis that can be
run. To run a What-If analysis, the same analysis must have been run from the hazard menu.
When the desired analysis options have been selected, click OK.

When running the Analysis, the Hazus screen might go blank or the Task Manager
Applications tab will indicate that Hazus is not responding. This is a common
occurrence for any software process-heavy software. To see whether Hazus is still
running, check the Task Manager Processes tab and sort the CPU column in
descending order. The “sqlservr.exe” process should be on top. If the “System Idle
Process” is constantly on top at 99-100%, Hazus is not responding. Also, check the
Performances tab and make sure the CPU Usage is not 0 over a period of time.
Another option is to open the scenario folder (in “Details” view within Windows Explorer)
and make sure the FlAnalysisLog is updating by looking at the “Date modified.”

Running the Analysis, specifically the General Building Stock Damage and Loss, can
take up to many hours to process and successfully complete.

For users who would like to view the intermediate analysis completion status, go to Customize
menu and select Flood Options (as shown in Figure 7-36), and check the Show redo
analyses Warning message box(es) checkbox (example shown in Figure 7-37). This option
only applies if the user is redoing the analyses.
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Figure 7-36: Customize / Flood Options Menu

Custornize | Windows Help

Toolbars 3
Extensions...
Add-In Manager.., I

Custormize Mode..,

Style Manager..,

Flood Optians..,

Archap Cptians..,
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Figure 7-37: Check Show Redo Analyses Warning Message Box(es)
Flood Options

[ &hweayz show DEM [if available]

[T] Always show computed Feaches (if available]
[¥] Open last Scenario [if available)

[¥] Show redo analvzes 'Waming meszage box(es]
[¥] Autamatically remave problem reachies]

2000 CuztomBuffer [default; 2000 m)

|_ ak, J[ Cancel ]
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8 Model Menu: Results

The Results menu (Figure 8-1) within Hazus has a number of analysis types and menus from
which to choose. These options enable the user to select the appropriate results to review in the
Study Region. This section explains each selection and menu to further the user’s
understanding of these options. The analyses associated with Advanced Building Analysis
and Indirect Economic Analysis is inactive in the Flood Model.

Figure 8-1: Results Menu

Results | Bookmarks  Insert  Selection

Wiew Current Scenario Results By,
Flaod Hazard Maps 3

General Building Stock 3
Combined Yind and Flood Loss

Essential Facilities

ser Defined Facilities

Transportation Syestems
Utility Systems

Agricultural Products
Wehicles

Debris

Casualties 3
Shelter

Indirect Economic Loss

Surmmary Reports..,

8.1 View Current Scenario Results By

Once the loss analysis has been run, the next step is to view the results. The first option within
the Results menu (Figure 8-2) is View Current Scenario Results By.... Selecting this option
activates the View Results by window shown in Figure 8-3. Select one of the Available
Results. No results can be viewed until a hazard analysis has been selected.
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Figure 8-2: Results / View Current Scenario Results By Menu

Results | Bookmarks  Insert  Selection G
| Wiewr Current Scenario Results By... |h
Flood Hazard Maps 3
General Building Stock v
M
Casualties »
I

Figure 8-3: Select Available Results

P )

Wiew Results by @

Scenario Mame:

ezt

Scenano Descnption:

testingl23

BAxallable Resulks:
100 -

Inziude Flood Y arming Parameters

: oK, [ Cancel
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8.2 Flood Hazard Map

To map the flood depth grid and floodplain boundary for the current scenario and return
period/discharge(s), select Thematic Map of Depth from the Results / Flood Hazard Maps
menu. The flood depth grid will be displayed in blue. The floodplain boundary will be displayed
in orange in the main Flood Model map window.

The three options on the Results / Flood Hazard Maps menu (Figure 8-4), By Census Block,
Thematic Map of Depth, and Thematic Map of Agriculture Products, will add specific
symbolized layers to the map. These options can be used as visualization tools to understand
specific spatial patterns in the Study Region.

Hazus automatically maps the flood depth grid and floodplain boundary for one of the available
depth grids when the hazard is computed, but other flood depth grids are available to be
mapped that may have also been computed.

Figure 8-4: Results / Flood Hazard Maps Menu

Results|Eh:n:|kr'narks Insert  Zelection  Geoprocessing  Custormize  Windows  Help

Yiewr Current Scenario Results By... E F Epn ;
| Flood Hazard Maps 3 |
General Building Stock 3 Thematic Map of Depth
Combined Wind and Flood Loss Thermatic Map of Agriculture Products

Essential Facilities

ser Defined Facilities

Transportation Systerms
Utility Systermns
Agricultural Products
Wehicles

Debris

Casualties 3
Shelter

Indirect Economic Loss

Surmimary Reports..,
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8.3 General Building Stock Damage

To view and map the general inventory damage results By Occupancy, By Building Type, and
By Count, select General Building Stock from the Results menu (Figure 8-5).
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Figure 8-5: Results / General Building Stock Menu

ResultleDkaarks Insert  Zelection Geoprocessing  Custornize

Wiews Current Scenario Fesults By,

Flood Hazard baps

Sl

Gereral Building Stock

By Qccupancy

Cambined Wind and Flaod Loss

Essential Facilities

User Defined Facilities

Transportation Spsterms
Ltility Systerms
Agricultural Products
YWehicles

Debris

Casualties
Shelter

Indirect Economic Loss

Summary Reports..,

By Building Type
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8.3.1 General Building Stock Damage by Occupancy

Select By Occupancy from the Results / General Building Stock menu (Figure 8-5) to view
and map tabular damage results by census block. The user can show values based on General
Occupancy Type or Specific Occupancy Type and choose between Pre-Firm, Post-Firm, or
All (Figure 8-6). Select a specific column with numeric values in the table and click the Map
button to map the tabular results. Mapped results will appear on the screen.

Figure 8-6: General Building Stock Damage Results Table

5| General Building Stock Damage By Qccupancy EI@
Fezults for
Scenario; test Return period: 100
General Dooupancy Type - Residential - Pre-Firm -
CenzusBlock T otalSquareF ootage SgFtwithSubstantialDimg UndamagedSqFt SgFil =
1 015 0o 007 [
2 240393301011199 0.oo 0o 0.oo 3
3 2403993301 011200 oo 0o oo
4 24033330101120M 0.oo 0o 0.oo
5 240393301 011202 0.oo 0o 0.oo
G 240393301 011203 n.oo nan 000
7 240333301 011203 0.oo 0o 0.oo
a 24039330 011210 oo 0o n.ao
9 24033330101121 0.oo 0o 0.oo
10 24039330 011212 0.oo 0o 0.oo
1A 2403333010112 n.oo nan 0.oo
12 240333301 011222 0.0& 0o o4
13 240393301 011223 no3 nao 0.m
14 2403933301 0211490 038 0o (IR N
15 240393301 021259 0.oo 0o 0.oo
16 24039930300307 2 023 noo 014
17 240333303003030 028 0o nis
18 2403993030030 n.oo nan Qoo -
4 I 3
Cloze kap Frint
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8.3.2 General Building Stock Damage by Building Type

Select By Type from the Results / General Building Stock menu (Figure 8-5) to view and map
tabular damage results for wood, steel, concrete, masonry, and manufactured housing types.
Select the desired type of structure from the dropdown menu (Figure 8-7).

Figure 8-7: Building Stock Damage by Building Type Table

5| General Building Stock Damage By Building Type EI@
Results for
Scenano: bl Return penod: 100

Total -
Steel
Concrete
b azonmy
M atiifHousing T otalSquareFootage SgFfwithSubstantialDmg IIndamagedS gFt SqgFtl =
1 Q.00 Q.00 oo
2 A0027207 4031001 0.oo 0.00 noo
3 40027207 4031002 Q.00 Q.00 oo
4 400272071 4031003 Q.00 n.o0 oo
5 40027207 4031004 .00 Q.00 noa
G 400272071 4021008 14.00 Q.00 200
7 400272071 4032000 .00 Q.00 noa
a 40027207 4032001 Q.00 Q.00 oo
9 400272071 4032002 4.00 0.00 noo
10 400272071 4033000 Q.00 Q.00 oo
11 0027207 4033001 0.oo 0.00 noo
12 400272071 4033002 Q.00 Q.00 oo
13 400272071 4033003 0.oo 0.00 noo
14 40027 207 4033004 Q.00 Q.00 oo
15 400272071 4033005 Q.00 n.o0 oo
16 400272071 40332008 .00 Q.00 noa
17 400272071 4033007 Q.00 Q.00 oo
18 400272014032014 Q.00 n.on noo -
i T P

Page 8-6 Hazus Flood Model User Guidance



8.3.3 General Building Stock Damage Count

Select By Count from the Results / General Building Stock menu (Figure 8-5) to view and
map the tabular damage results. For County By Occupancy, the user can choose counts
based on General Occupancy Type or Specific Occupancy Type and choose between Pre-
Firm, Post-Firm, or All (Figure 8-8). Use the dropdown menus to select which data to view.

Figure 8-8: General Building Stock Damage Count Table

-

B General Building Stock Darmage Count

Count By Occupancy | Count By Type

= |[= ][ =]

Resultz for
Scenarno: abl

General Qoccupancy Type -

Rezidential

| Fre-Firm

Return period: 100

(= e = R TR R

e e |
M= W = o

CenzusBlock

400272014031 000

400272074031 001
A00272014031002
400272014031003
400272014031 004
AN0Z7207 4031006
40027201 4032000
40027201 4032001
400272014032002
AN0Z7207 4033000
40027201 4033001
400272014033002
400272014033003
AN0Z7207 4033004
40027201 4033005

1L

TatalBuildingz

e I e o Y e O e e Y e I e e e e e}

BldgzwithSubstantialDmag

o e I e o Y e O e e Y e e e Y e s e e e}

UUndamagedBldgs

PetDr =

[ e I e o Y e O s e Y e e e e e e = ==

Cloze b ap
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8.3.4 General Building Stock Direct Economic Losses

The Economic Loss option on the Results / General Building Stock menu allows the user to
view and map economic losses for the GBS by census block by full replacement value and
depreciated replacement value. Direct economic losses can be displayed By General
Occupancy, By Specific Occupancy, By General Building Type, and Total as shown in
Figure 8-9. Use the dropdown menus to select which data to view.

Figure 8-9: General Building Stock Direct Economic Losses for Full Replacement Value
(By General Occupancy) Table

P

| 2| Direct Econamic Losses For Full Replacernent Walue EI@
| By General Occupancy | By Specific Occupancy I By General Building Type | Tatal |
Results for
Scenaro: Adl Return penod: 100
L:] Pre-Firm -
d il
Commercial
Indusgtrial
Agriculture
R eligious/M an-Prafit TatalLozs BuildingLoss ContentzLoss IhventoyLoss RelocationC =
Gowvernment 3 o 1 ]
Education 1 v e 18 12 5 0
| 3 400272014031 002 1] i i 0
4 400272014031 003 32 21 11 1]
5 400272014031 004 18 12 3 0
B 400272014031 006 323 207 116 0
7 4002 72014032000 1] 1] 1] 0
s 40027 2014032001 1] i i 0
9 40027 2014032002 268 172 96 1]
) 10 4002 72014033000 1] 1] 1] 0
11 40027201 4033007 a 5 3 0
12 40027 2014033002 1] i i 1]
13 4002720403300 1] i i 0
14 40027 2014033004 1 1 i 0
15 400272014033005 1] 1] I 1] -
4 11 b
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8.3.5 Viewing and Exporting Data from Building Stock Damage Menus

To view the damage results spatially, click on one of the columns with loss values, such as the
TotalLoss field (Figure 8-10) on the desired tab of the Direct Economic Losses table and click
the Map button at the bottom right hand corner. The data will appear a new data layer within the
Hazus project and ESRI shapefile format. Once the data are listed in the Flood Map Table of
Contents, right click on the data layer and export the data to a shapefile, which can be imported
into database and spreadsheet programs for further analysis.

To view the damage results only in a tabular format, right click within the table and select
Export (Figure 8-11).

Figure 8-10: General Building Stock Direct Economic Losses for Full Replacement Value
(Total) Results

e

| Direct Ecanomic Losses For Full Replacement Walue EI@
| By General D cocupancy I By Specific Dccupancy | By General Building Type | Total |
Results for
Scenarnio: 100-yr Return period: 100
Total -
CensuzBlock Totalloss BuildinglLoss ContentzLogs Ihwventomyloss RelocationC =
1 £11210203001023 12 3 0
2 1121020300200 A7 198 118 i
3 B11210203002005 74 A7 20 i
4 511210203002009 20 14 5 i
5 1121020300201 204 14 53 i
5 1121020300201 2 ar 26 11 i
7 1121020300201 2 248 115 | 1
a 1121020300201 4 1] a0 13 i
| B11210203002015 54 34 17 i
10 5111020300201 7 aa0 348 298 5
11 511210203002032 7h 21 25 i
12 511210203002036 B35 77 179 i
13 511210203002037 N 19 a i
14 511210203002042 1] 0 i i
15 511210203002043 I ] 1] il -
Fi 11 3
I
Cloze | [ tdap %J | Frint |
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Figure 8-11: Export General Building Stock Direct Economic Losses for Full Replacement
Value (By Occupancy) Results

5| Direct Econamic Lasses Far Full Replacement Yalue

[ 5]

By General Decupancy | By 5 pecific Ocoupancy I By General Building Type | Total |

Rezults for
Scenaro: Abl

Return period: 100

- Pre-Firm -

Cownouablocl Tok=llcon BjildingLoss ContentsLoss |hventonLoszs RelocationC =
1 Add Mew Record 2 1 0
2 Delete Selected Records 12 B g
3 I 0 0

! 4 Impart 21 11 0 1
3 Exnort 12 B 1]
5 e 207 116 0
; Data Dictionary g g g
q hdeta Data 172 95 0
10 4007207 4033000 i] i 1] 1]
11 40027207 40233001 a 5 3 0
12 40027201 4023002 1] 1] 0 0
13 40027207 4033003 i i 1] 1]
14 40027 2074022004 1 1 0 0
15 40027 2014033005 1] 1] 0 1] -
Fi 1 [

Claze b ap Frint

8.4 Combined Wind and Flood Loss

When a storm surge analysis has been performed (see Chapter 11 for all steps in that type of
analysis), the user can show results from the combined wind flood loss analysis with the
Combined Wind and Flood Loss menu (Figure 8-12). Selecting that menu will bring up the
window shown in Figure 8-13, which includes some of the fields that Hazus calculated when a
combined hurricane wind and flood surge analysis was conducted, where results are shown for
each hazard type individually and the weighted combination. The combined losses are weighted
based on how each hazard type contributes to overall damages, with flood hazards typically
damaging the lower portions of a structure (foundation, lower floors) and hurricane wind hazards
typically damaging upper portions of a structure (roof, upper floors). Refer to the Hazus Flood
and Hurricane Technical Manuals for more details on how the combined results are calculated.

Page 8-10
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Figure 8-12: Results / Combined Wind and Flood Loss Menu

Results | Bookmark:  Insert  Zelection

Wiews Current Scenario Results By,
Flood Hazard kaps 3

General Building Stock »
Combined Wind and Flood Loss

Essential Facilities

User Defined Facilities

Transportation Systerms
Ltility Systems

Agricultural Products
YWehicles

Debris

Casualties 3
Shelter

Indirect Economic Loss

Sumrmary Reports..,

Figure 8-13: Combined FL/HU Surge Direct Economic Losses for Full Replacement Value

(By General Occupancy) Table

2| Combined FL/HU Surge Direct Econornic Lasses For Full Replacement Walue EI@
By General Oceupancy | Ey Specific Occupancy | By General Building Type I Total |

Results for

Scenario: Brunswick. Return period: Mix0

Residential - Pre-Firm -

CensuzBlock BldgFloodLoss Bldg\indLoss BldaComblLoss ContFloodLoss Confiw’ =
1 0.00 005 0.05 0.00
2 37071902071 011005 0.00 0.04 0.04 0.00
3 37071302071 011006 0.00 0.05 0.05 0.00
4 37071902071 011007 0.00 0.0v 0.0v 0.00
] 37071902071 011009 0.00 0.05 0.05 0.00
A 3707190201 011011 0.00 0.a7 007 0.00
v 370190201 017107 4 0.00 0.23 023 0.00
a 370190201011 7 0.00 0.05 0.05 0.00
9 370130201 011078 0.aa 030 030 000
10 3707130201 011019 0.aa 0.04 004 0o
1 370190201 011020 0.an 094 094 noo
12 370190201 011021 0.an niz niz noo
13 370190201 011024 0.an naz nsz noo
14 370190201 011027 0.an 003 003 noo
15 370190201 011029 0.an 003 0.03 0oo -
Il T 3
|
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8.5 Essential Facilities

Essential Facilities results, selected in Figure 8-14 and shown in Figure 8-15, allow the user to
view and map losses and damages to Essential Facilities, including Medical Care Facilities,

Emergency Centers, and Schools. See Section 8.3.5 for general methods to create maps and
export data from the Flood Model results.

Page 8-12

ResultsiBookmarks Insert  Selection G

Wiews Current Scenario Results By..

Flood Hazard Maps

General Building Stock
Cormbined Wind and Flood Loss

Essential Facilities

User Defined Facilities

Advanced Building Analysis..

Transportation Systerms
Utility Systerns

Agricultural Products
Wehicles

Debris

Casualties
Shelter

Indirect Econornic Loss

Quick Analysis Report

Surnmary Reports..,

Medical Care Facilties | Emergency Centers Schools |

Figure 8-14: Results / Essential Facilities Menu

Figure 8-15: Essential Facilities (Schools) Table

Feturn period: 100

ControlingH azard

EfClass

D ezcription -

A
VADZ146

SHAWSVILLE ELEM R

EF51

Grade Schoolz [Prime
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8.6 User-Defined Facilities

User-Defined Facilities results, selected in Figure 8-16 and shown in Figure 8-17, allow the
user to view and map losses and damages to individual UDFs. See Section 8.3.5 for general

methods to create maps and export data from the Flood Model results.

Figure 8-16: Results / User-Defined Facilities Menu

Results | Bookrnarks  Insert  Selection G

Wiewr Current Scenatio Results By.., E
Flood Hazard aps 3
General Building Stock v

Cormbined Wind and Flood Loss

Essential Facilities

User Defined Facilities

Transportation Systerns

Utility Systerns

Agricultural Products

Wehicles

Debris

Casualties »
Shelter

Indirect Economic Loss

Surmmmary Reports...

Figure 8-17: User-Defined Facilities Loss Table

B User Defined Facilities Lass EI@
Results for
Scenario: 10 Freturn period: 10

BldgCozt ContentCost BldgDmgPct ContDmgPct BldglossUSD ContentlLosslSD Ity =

45 $210,324.99 $1065,162.00 43.00 5263 90.439.75 55,34E.50

4B $152,945.29 7647300 24.50 33.33 3746873 2548618

47 $195.957.03 $37.973.00 28,15 3E.15 A5.156.83 3541686

48 $212,656.25 $106,328.00 46.94 £0.00 99.818.32 E3,796.80

45 $214.631.31 $107.316.00 45.05 £0.00 96,696.43 £4,333.60

50 $214.908.77 $107.454.00 4E.34 £0.00 100.876.67 E4.472.40

51 $216.630.41 $108,315.00 40.54 45.90 a7.824.10 49, 718.36

52 $216,907.38 $108,454.00 24.23 32.44 5255814 /T

53 $218.127.32 $103,064.00 18.79 14 57 40,337.00 15,889.33

54 $218.138.92 $109,069.00 43.00 53.60 93,733.74 58.459.83

55 $222 643.73 $111.326.00 2836 3E.38 E3.145.88 40.480.47

56 $223.870.45 $111.935.00 43.00 5229 96,264.29 5853427

57 $224.075.16 $112,038.00 23.58 30.27 52,838.40 339263

58 $225,376.62 $112.588.00 30.38 3514 E3.4E7.75 4410362 =

53 $225,966. 76 $112,583.00 3565 43.07 80.550.85 48,E5E.E1

£0 $136.960.62 $65.480.00 11.23 8.70 15.387.01 5.960.40

E1 $193. 110,67 $33,205.00 11.77 10.31 23.356.06 1023273

E2 $226.528.95 $113.264.00 43.00 52.28 97.407.45 59.215.94

£3 $258.203.85 $123.105.00 43.00 51.48 111.030.24 EE.463.30

E4 $111.493.48 $55,747.00 19.41 15.92 2141377 8.875.19

E5 F116.481.16 $58.241.00 20.86 2134 24,302.36 1240355

& $14E.863.56 $73.435.00 20.50 2014 30.114.08 1478812 i

) &M e AN P R al n ] s W A7 [ ta T Rk} AT 4

4 m b
Cloze | | kap | | Print
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8.7 Transportation Systems

Transportation Systems results, selected in Figure 8-18 and shown in Figure 8-19, allow the
user to view and map losses and damages to transportation systems, including Highway,
Railway, Light Rail, Bus, Port, Ferry, and Airport. However, losses from flood will only be
calculated for bridges and only as they relate to scour. See Section 8.3.5 for general methods to
create maps and export data from the Flood Model results.

Figure 8-18: Results / Transportation Systems Menu

Results | Bookrnarks  Insert  Selection G

Wiew Current Scenario Results By... E
Flood Hazard haps 3
General Building Stock v

Corbined Wind and Flood Loss

Essential Facilities

User Defined Facilities

Transportation Systems

Ltility Systems

Agricultural Products

Wehicles

Dehris

Casualties 3
Shelter

Indirect Economic Loss

Summary Reports...

Figure 8-19: Transportation Systems Damage/Economic Loss (Highway) Table

Page 8-14

A Transportation Systerns Damage/Ecanomic Loss EI@
Highuway | P ailuray | Light Fiail I Busz I Prait I Femy IAirport|
Results for
Scenarnia: 500 Returt period: 100
Highway Bridges -
HighwayBridgeld BridgeM ame BridgeClass Degcription DamagePct Logsl =
G WAND7212 NBLROUTE 0091 HwB12 Steel, Mulbi-Colurnn By 0.3
7 WAND?213 SELROUTE 0081 HwWE12 Steel, Mulbi-Coluran B 0.3
a8 WA007239 NORTH FORK RD.  HwE3 Single Span | (Mot H' 1.25
9 WAN07240 NORTH FORK RD. | HwE12 Steel, Mulbi-Colurnn By 0.3
10 WANDT24E NORTH FORK RD. | HwWE1S Continuous Steel [Cor 0.
11 W07 266 BRADSHAW RD.  HWE3 Single Span | (Mot HY 1.25
12 WANO7267 BRaDSHaW RD.  HWEB2E Same definition as H' 0.3
13 WANDT2E8 BRAKE RD. Hwe32 Single Span | Mot HY 1.25 =
14 w007 271 SEMECA HOLLOW F HwWE15 Continuous Steel [Cor 0.3
15 WANOT273 SENECA HOLLOW F HwE3 Single Span 1 Mot Hy 1.25
16 WANDTI 2 COLES RAD. HwBze Al cther bridges that ¢ 0.
17 WA007313 BIG SPRIMNG DR.  HwES Concrete, ulti-Colum 0.3
18 WANO7IE CaNMERY RD. HwB3 Single Span 1 Mot Hy 1.25
13 WANDTIZ24 STOME KEEPLM.  HwWEB28 Al cther bridges that ¢ 0.
20 WA008824 W MAIN 5T ART460 HWE12 Steel, Mulki-Columnn B 0.3 =
4 n [3
|
Close I I Map I I Print I
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8.8 Utility Systems

Utility Systems results, selected in Figure 8-20 and shown in Figure 8-21, allow the user to
view and map losses and damages to utility systems, including Potable Water, Waste Water,
Oil, Natural Gas, Electric Power, and Communications. See Section 8.3.5 for general

methods to create maps and export data from the Flood Model results.

Figure 8-20: Results / Utility Systems Menu

Results | Bookmarks  Insert  Selection G

Wiew Current Scenario Results By...
Flood Hazard haps

General Building Stock
Combined Wind and Flood Loss

Essential Facilities

User Defined Facilities

Transportation Systerns

Utility Systerms

Agricultural Products
Yehicles

Debris

Casualties
Shelter

Indirect Economic Loss

Surmmary Reparts..

Figure 8-21: Utility Systems Damage/Economic Loss (Potable Water) Table

B Utility Systemns Damage/Economic Loss

Potable w/ater |Waste ‘Water I il

| Matural Gas I Electric Power | Communications

[o)la =)

Results for

Scenaro: 100-yr

Table Tupe:

Potable ‘W ater System Facilities

Returt periad: 100

Potable\s aterFltyld M ame UtiFctyClazs Description DamageFct -
1 K] J|ELACKSBURG-CHRS PDFLT Default Facility 40.00
4 I 3
|
Close I I Map I I Frint I

Hazus Flood Model User Guidance

Page 8-15



8.9 Agricultural Products

Agricultural Products results, selected in Figure 8-22 and shown in Figure 8-23, allow the user
to view and map losses and damages to various crops by county. See Section 8.3.5 for general

methods to create maps and export data from the Flood Model results.

Figure 8-22: Results / Agricultural Products Menu

ResultsiBookmarks Insert  Selection G

View Current Scenario Results By..

Flood Hazard Maps

General Building Stock
Combined Wind and Flood Loss

Essential Facilities

User Defined Facilities

Acbvanced Building Analysis.

Transportation Systems
Utility Systems

Agricultural Products

Wehicles

Debris

Casualties
Shelter

Indirect Econormic Loss

Quick Analysis Report

Surmmary Reports..,

Figure 8-23: Agricultural Loss Table

Results for

Scenario: test

@ County Somerset, MDD [24039)
() SubCounty

Return period; 100

CropType

[ amageFctl

Dramageieidd

DamageFct3

CORM

000

0.o0

CORM SILAGE

000

526

SOYBEANS

0.00

0.0

WHEAT
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8.10 Vehicles

Vehicles results, selected in Figure 8-24 and shown in Figure 8-25, allow the user to view and
map losses and damages to vehicles by census block and for either night or day times. See
Section 8.3.5 for general methods to create maps and export data from the Flood Model results.

Figure 8-24: Results / Vehicles Menu

Results | Bookmarks Insert  Selection

G

Wiew Current Scenario Results By..,
Flood Hazard Maps

General Building Stock
Cornbined Wind and Flood Loss

Essential Facilities

User Defined Facilities

Transporation Systermns
Utility Systerns

Agricultural Products

Wehicles

Debris
Casualties
Shelter

Indirect Econormic Loss

Surnmary Reports..

Figure 8-25: Vehicle Damage and Loss (Damage) Table

.| Vehicle Darnage And Loss

Damage | Lozs

(=N B =

Results for

Seenano; test

Return period: 100

4 L1}

CensusBlock WehicleType TotalD amagedvehicles

1 Car

2 2403339307 011195 | LiTrk
3 240339301 011200 | Car

4 240399301011200 | LtTrk
5 240399301011211 Car

5 240399307011211 | LtTrk
7 240339301011222  Car

a 240339301011222 | LtTrk
g 240333301011223 | Car
10 240333301011223 | LtTrk
11 240333301021190  Car
12 240333307021190  HeTrk
13 2403339307021190 | LiTrk
14 240333303003012 | Car
15 240399303003012  HeTrk

T otalUndamagedy ehicles -

ooo oo oo oo oo oo oo

m

o e e e e e e e e e e e e

-

Claze

tap
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8.11 Debris

Debris results, selected in Figure 8-26 and shown in Figure 8-27, allow the user to view and
map finish, structural, and foundation building debris results by census block. See Section 8.3.5
for general methods to create maps and export data from the Flood Model results.

Figure 8-26: Results / Debris Menu
Results | Bookmarks  Insert  Selection G

Wiewr Current Scenatio Results By, E
Flood Hazard Maps 3
General Building Stock v [

Cornbined Wind and Flood Loss

Essential Facilities

User Defined Facilities

Transportation Systerns
Utility Systems
Agricultural Products
Wehicles

Debris

Casualties 3
Shelter

Indirect Economic Loss

Summary Reports...

Figure 8-27: Debris Generation Table

5| Debris Generation EI@
Results far
Scenario: 100-pr Return period: 100

CenzuzBlock TatalT ons FinighT ohs StuctureT ons FoundationT otz -

1 332 174 0.51 1.08 3

2 511 210203002001 18.39 11.00 453 28R

3 511210203002005 327 2499 017 011

4 511 210203002009 0.00 0.aa 0.00 0.00

L] 511210203002011 21.25 703 V.84 B33

E 511210203002012 0.00 0.aa 0.00 0.00

7 511 210203002013 2276 47a 928 2E4

g 511210203002014 0.0 nan 0.0 0.0

| 511210203002015 4,98 1.4 1.88 168

10 511 210203002017 3455 1856 915 E.85

Il 511210203002032 21E 1.76 025 018

12 511 2102030020365 0.00 0.aa 0.00 0.00

13 511 210203002037 0.0 [Ruli] 0.0 0.0

14 511210203002042 0.00 0.aa 0.00 0.00

15 511 210203002045 0.0 nan 0.0 0.0

16 511210206004007 0.z0 020 0.0 0.0

17 511210206001032 264 ngz2 0.a2 0.99

18 511 210207004000 016 0n3 004 n.o3

19 511210208004000 211 0aa 055 071

20 511210208004010 0.00 0.aa 0.00 0.00

21 511210208004014 0.0 [Ruli] 0.0 0.0

22 511210209002001 11.99 285 4.E0 454 i

- falat | = B W e o o T U o U o o L N ~ul ﬁ”'ll“l 4 An 1 Cn P
Close Iap FErrint
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8.12 Casualties

The Casualties menu (Figure 8-28) allows the user to view result By General Occupancy.
Select By General Occupancy to open a report in the default word processing program (Figure
8-29).

Figure 8-28: Results / Casualties Menu

Results|Eonkmarks Insert  Selection  Geoprocessing  Custornize  Wind

Wiewy Current Scenario Results By, b ] gpu _
Flood Hazard Maps 3
General Building Stock »

Combined YWind and Flood Loss

Essential Facilities

User Defined Facilities

Transportation ystems
Utility Systerns

Agricultural Products
Wehicles

Debris

Casualties » By General Dccupancy |'
Shelter

Indirect Econornic Loss

Surmmary Reports..,
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Figure 8-29: Casualties By General Occupancy Report

When the flood model was originally developed, an effort was made to develop
methodology to estimate casualties due to flooding. Because there is imited data
related to casualties beyond fatalities (i e. injuries requiring hospitalization, minor
injuries), the Flood Model Oversight Committes and FEMA decided to defer the
estimation of casualties while further data collection and methodology development
could continue. Below are two charts that can help the user assesses the likelihood
of incurring casualties during a given flood event. It should be noted that the United
States averages approximately 100 deaths peryear due to flooding, although this
has been increasing over the last few years. Figures 1 and 2 show US fatalities due
to flooding, with an increasing trend which however, if normalized for population
growth, appears to be relatively steady (FEMA, 1987).
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8.13 Shelter

Shelter results, selected in Figure 8-30 and shown in Figure 8-31, allow the user to view and
map the estimated displaced population and the short-term shelter needs by census block. See
Section 8.3.5 for general methods to create maps and export data from the Flood Model results.

Figure 8-30: Results / Shelter Menu

Results | Bookmarks  Insert  Selection G

Flood Hazard haps

General Building Stock
Combined Wind and Flood Loss

Essential Facilities

User Defined Facilities

Transportation Systems
Liility Systerms

Agricultural Products
Wehicles

Debris

Casualties

Wiewr Current Scenario Results By,

Shelter

Indirect Econormic Loss

Summary Reparts,.,

Figure 8-31: Shelter Table
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8.14 Indirect Economic Loss

The Indirect Economic Loss Results window is inactive in Hazus and will not produce any
results.

8.15 Quick Analysis Report

Chapter 13 has step-by-step instructions on how to perform Quick Look and Enhanced Quick
Look analyses.

After running the loss analysis for Quick Look or Enhanced Quick Look, the user will be able
to review the loss results by generating a special report exclusively for the Quick Analysis. This
report is created by selecting Quick Analysis Report from the Results menu (Figure 8-32).
This report provides the only way to access the loss results for a Quick Analysis.

Figure 8-32: Quick Analysis Report Menu

Results | Bookmarks Insert  Selection G

Flood Hazard Maps 2

General Building Stock v

Casualties 3

| Quick Analysis Feport |

L s =

The Quick Look Summary Report (Figure 8-33) consists of a two-page report summarizing
the GBS results.
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Figure 8-33: Quick Analysis Report

& Quick Look Summary Report (Crystal)

e > oM 1/2 2 gy 00k -

HEZUS WUICK LODK ANAlYSIS BSUMAIES TNAT 00UT §,U81 DUNCINGS Wil D8 &T I8ast MODeralely namages

There are an estimated 2 486 buildings that will be completely destroyed . The definition of the 'damage
states' is provided in Volume 1: Chapter 6 of the Hazus Flood Technical Manual . Tahle 1 below
summarizes the expected damage by general occupancy for the buildings in the region Table 2
summarizes the expected damage by general building type.

Table 1: Expected Building Damage by Occup ancy

1-10 1-20 21-30 31-40 41-50 Substantially
Occupancy  Count (%) Count (%) Count (%) Count (%) Count (%) Count )
Agriculture o 000 o [0 3 10000 o [0 [ 0.00 o 0.00
Comm ercia I 1 1.85 38 70.37 3 558 12 2222 o o.oo o o.oo
Education & 10000 o o000 o 000 o o000 o 000 o 000
Governmen t a .00 a 0.00 [1} .00 a 0.00 [1} .00 a 0.00
Industrial o oo o 000 & 7500 o 000 2z z500 o oo
Religion o o.oo 9 10000 o o.oo o 0.0o0 o o.oo o o.oo
Residential o 0.00 B52 8.14 1,483 18.62 1,549 19.34 1,838 2205 2,486 3104
Total 5 699 1,495 e 1,840 2,486

f=lle /=)

——
BusinessObjects

8.16 Summary Reports

The Summary Reports results, selected in Figure 8-34 and shown in Figure 8-35, allow the

user to view and print a wide variety of reports on topics, including Inventory, Buildings,
Lifelines, and Losses. The reports are created using the Crystal Reports engine that is

included as part of Hazus installation. Figure 8-36 and Figure 8-37 show examples of the many
reports available, as listed in Table 8-1. Figure 8-37 shows the report-viewing window in Hazus,
which contains icons along the top to export or print reports and navigate through report pages.
For example, the left-most icon (as shown in Figure 8-36) allows the user to export a report in
pdf format. Figure 8-38 shows the export window for the user to select the report export format

and file location.
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Figure 8-34: Results / Summary Reports Menu

Results | Bookmarks  Insert  Selection 3

Yiewr Current Scenario Results By...

Hazus Flood Model User Guidance



Figure 8-35: Summary Reports (Inventory) Window

i o
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Figure 8-36: Example — Agriculture Products Dollar Exposure Summary Report

L
Agriculture Products Dollar Exposure RlSkMAP
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Figure 8-37: Example — Building Damage By General Occupancy Summary Report

& Building Damage By General Occupancy
o ] b 1/3 EReN N

=5 [EO =)

o
BusinessObjects

HAZUS

EART (E - WIND . FLOOD. * TsuMsmi

Building Damage By General Occupancy

RiskMAP

Increasing Resilience Together

June 20, 2048

AN valres 2re in thousamus of square feet

Square Footage Distribution by Damage Percent Range

Total D mg Square Footage <1 110 11-20 21-30 31-40 41-50 Substantial
Virginia I
Montgomery
Education 2535 063 1024 572 187 0.00 011 678
Government 131 005 0.18 044 0.17 0.17 0.10 020
Residential 115208 5971 57032 137 32 134,88 116 97 105 86 538 23
Industrial 177 59 059 824 2353 4856 5210 2022 1435
Agrisulture 1484 033 142 234 232 173 2.48 405
Comm ersial 7380 078 LX) 2135 1406 1173 1042 777
Religion 2188 110 183 1532 144 043 056 1.18
Total 1,467.91 63.19 85.62 206.50 204.21 18313 142.73 572.53
Total 1,467.91 63.19 85.62 206.50 204.21 19313 142.73 572.53
Scenario Total 1,467.91 6319 85.62 206.50 204.21 193.13 142.73 572.53
Study Region: M antwa Page: 1013
Scenano: test
Retum Period: 100
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Figure 8-38: Report Export

Export

Format:

|[El Adobe Acrobat (POF)

v| 0K,

Drestination:

Cancel

| Disk iie

i |

Table 8-1: List of Summary Reports

Tab Report Description
Inventory Agricultural Products Dollar Dollar exposure (in thousands of dollars) of the agricultural
Exposure products in the Study Region.
Inventory Building Stock Dollar Exposure | Dollar exposure (in thousands of dollars) of the building stock
by Building Type by building type in the Study Region.
Inventory Building Stock Dollar Exposure | Dollar exposure (in thousands of dollars) of the building stock
by Occupancy by occupancy in the Study Region.
Inventory Transportation Systems Dollar | Dollar exposure (in thousands of dollars) of the transportation
Exposure systems in the Study Region.
Inventory Utility System Dollar Exposure | Dollar exposure (in thousands of dollars) of the utility system in
the Study Region.
Inventory Vehicle Dollar Exposure (Day) Dollar exposure (in thousands of dollars) of vehicles (during
the day) in the Study Region.
Inventory Vehicle Dollar Exposure (Night) | Dollar exposure (in thousands of dollars) of vehicles (during
the night) in the Study Region.
Buildings Building Damage by Building Building damage (square footage distribution by percent
Type damage) by building type caused by the hazard in the
scenario. All values are in thousands of square feet.
Buildings Building Damage by General Building damage (square footage distribution by percent
Occupancy damage) by general occupancy caused by the hazard in the
scenario. All values are in thousands of square feet.
Buildings Building Damage by General Building damage (square footage distribution by percent
Occupancy (Post-FIRM) damage) by general occupancy (Post-FIRM) caused by the
hazard in the scenario. All values are in thousands of square
feet.
Buildings Building Damage by General Building damage (square footage distribution by percent
Occupancy (Pre-FIRM) damage) by general occupancy (Pre-FIRM) caused by the
hazard in the scenario. All values are in thousands of square
feet.
Buildings Building Damage Count by Building damage (building count by percent damage) by
General Building Type general building type caused by the hazard in the scenario.
Buildings Building Damage Count by Building damage (building count by percent damage) by

General Occupancy

general occupancy caused by the hazard in the scenario.
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Tab Report

Description

Buildings Building Damage Count by
General Occupancy (Post-
FIRM)

Building damage (building count by percent damage) by
general occupancy (Post-FIRM) caused by the hazard in the
scenario.

Buildings Building Damage Count by
General Occupancy (Pre-
FIRM)

Building damage (building count by percent damage) by
general occupancy (Pre-FIRM) caused by the hazard in the
scenario.

Buildings Emergency Operation Center
Damage & Functionality

Damage and functionality of Emergency Operation Center
caused by the hazard in the scenario.

Buildings Fire Station Damage &
Functionality

Damage and functionality of Fire Stations caused by the
hazard in the scenario.

Buildings Hospital Damage &
Functionality

Damage and functionality of Hospitals caused by the hazard in
the scenario.

Buildings Police Station Damage &
Functionality

Damage and functionality of Police Stations caused by the
hazard in the scenario.

Buildings School Damage & Functionality

Damage and functionality of Schools caused by the hazard in
the scenario.

Lifelines Highway Bridge Damage &
Functionality

Damage and functionality of Highway Bridges caused by the
hazard in the scenario.

Lifelines Light Rail Bridge Damage &
Functionality

Damage and functionality of Light Rail Bridges caused by the
hazard in the scenario.

Lifelines Potable Water Facility Damage | Damage to Potable Water Facilities caused by the hazard in
the scenario.
Lifelines Railroad Bridge Damage & Damage and functionality of Railroad Bridges caused by the

Functionality

hazard in the scenario.

Lifelines Wastewater Facility Damage Damage to Wastewater Facilities caused by the hazard in the
scenario.

Induced Debris Generated Estimated total of debris generated (in tons) by the hazard in
the scenario.

Losses Annualized Direct Economic Annualized direct economic losses (in thousands of dollars) for

Losses for Buildings

buildings resulting from the hazard in the scenario.

Losses Combined Wind and Surge Direct economic losses (in thousands of dollars) for the
Loss combined results from wind and flood hazards in a storm surge
scenario.
Losses Depreciated Direct Economic Depreciated direct economic losses (in thousands of dollars)

Losses for Buildings

for buildings resulting from the hazard in the scenario.

Losses Direct Economic Losses for
Agricultural Products

Direct economic losses (in thousands of dollars) for agricultural
products resulting from the hazard in the scenario.

Losses Direct Economic Losses for Direct economic losses (in thousands of dollars) for buildings
Buildings resulting from the hazard in the scenario.

Losses Direct Economic Losses for Direct economic losses (in thousands of dollars) for
Transportation transportation resulting from the hazard in the scenatrio.

Losses Direct Economic Losses for Direct economic losses for user-defined facilities (UDFs)
UDFs resulting from the hazard in the scenatrio.

Losses Direct Economic Losses for Direct economic losses (in thousands of dollars) for utilities
Utilities resulting from the hazard in the scenario
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Tab

Report

Description

Losses Direct Economic Losses for Direct economic losses (in thousands of dollars for vehicles
Vehicles (Day) (during the day) resulting from the hazard in the scenario.

Losses Direct Economic Losses for Direct economic losses (in thousands of dollars) for vehicles
Vehicles (Night) (during the night) resulting from the hazard in the scenario.

Losses Indirect Economic Impact with Income and Employment impact (in millions of dollars) with
Aid outside aid resulting from the hazard in the scenario.

Losses Indirect Economic Impact Income and Employment impact (in millions of dollars) without

without Aid outside aid resulting from the hazard in the scenario.

Losses Shelter Requirements Estimated number of households that are expected to be
displaced; and of those households, estimated number of
people to seek temporary shelter in public shelters as a result
of the hazard in the scenario.

Other Flood Global Risk Report Includes general description of the region, building exposure
by occupancy type (one for the Study Region and another for
the scenario), expected building damage by occupancy and
expected building damage by building type, expected damage
to Essential Facilities, debris generated, shelter requirements,
building-related economic loss estimates, and regional
population and building value data.

Other Quick Assessment Includes regional statistics (area in square miles, number of

census blocks, number of buildings, number of people in the
region, building exposure) and scenario results (shelter
requirements and economic loss)
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9 Model Menu: Other Items

This section addresses the File menu, the Help menu, and the Customize menu. The primary
focus is on any menu items that are different in the Hazus version of ArcMap compared with a
typical ArcMap instance.

9.1 File Menu

The File menu, shown in Figure 9-1, is largely the same as the usual ArcMap File menu. The
only two differences are the first two items: Switch Hazard... and Study Region Wizard....

Figure 9-1: Hazus File Menu

File
Sawitch Hazard...

}'—I-
@ Study Region Wizard..,
%]

Save Ctrl+3
Save s,
Save & Copy..,
Share As »
Add Data »
H Sign In..
BE &rcGIs online..
Page and Print Setup..

Print Prewview..,

@ B O

Print...
Expart Map..
Analyze Map...

R @

Map Docurment Properties...

1 ChHazusDatahRe. NhazusFlLimxd
2 Ch\HazusData'R.AHazusHu.md
3 C\HazusData'Re. Nhazuseq
4 C\HazusData'\R.\HazusHu.md
5 ChHazusDatahRe. NhazusFlLimxd
§ ChHazusDatahRe.. hazusFlLimxd
7 ChHazusDatahRe. NhazusFlLimxd
# C\HazusData'\R..\HazusHu.md

Exit Alt+F4
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The Switch Hazard option opens the Select Hazard dialog (Figure 9-2), which allows the user
to switch between hazard types if the region was created with multiple hazards. Figure 9-2
shows an example related to storm surge where the Study Region has data and analyses for
both the Hurricane Model and the Flood Model. When the user selects a new hazard, ArcMap
will close and re-open with the selected hazard.

Figure 9-2: Select Hazard Dialog
Select Hazard @

The region you have selected has data for the hazards listed below, You can only vwork,
on ohe hazard at a time,

ou can alwaysz switch hazardz at any time from the gtudy region menu,
Fleaze zelect the hazard to be current when your region iz opened.
E arthquake
@) Flood
' Hurricane

Teunami

[ ak. ] | Cancel |

The Study Region Wizard... option opens the Hazus startup screen (Figure 9-3). The only
option available is Open a region. Click OK to select from any of the previously created regions
and launch ArcMap.

Figure 9-3: Study Region Wizard
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" Delete a region
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(" Export/Backup a region
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The remaining File menu options are the same as those normally found in ArcMap. Please refer
to ESRI documentation for any questions regarding these options.
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9.2 Help Menu
The Help menu, shown in Figure 9-4, is largely the same as the usual ArcMap Help menu. The
only two differences are the Obtaining Technical Support... and About Hazus-MH options.

Figure 9-4: Hazus Help Menu

Help

@ Arcils Desktop Help
[EZ] ArcGIS Desktop Web Help

Dhtaining Technical Suppott.,,
Ahout Hazus-kH

Ahout Archlap..,

Selecting the Obtaining Technical Support... option will open the Technical Support window
(Figure 9-5), which provides a phone humber and email address for the user to refer any
technical questions regarding Hazus.

Figure 9-5: Technical Support Window

i =

Technical Support @

Hazuz

Y'ou may obtain technical assistance for Hazus by calling 1-877-FERMA MAF
[1-877-336-2627] or zending an email to: hazuz-supportEriskmapods. com.

Selecting the About Hazus-MH option will open the About Hazus-MH window (Figure 9-6),
which shows the copyright information for Hazus.

Figure 9-6: About Hazus Window
About Hazus @

Hazus 4.2.1
ﬁ Releaze : 15.2.1

Copyright @ 15572018 Federal Emergency M anagement Agency.

Developed by the Department of Homeland S ecurity/Federal Emergency Management Agency.

The remaining options on the Help menu are the same as those normally found in ArcMap.
Please refer to Esri documentation for any questions regarding these options.
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9.3 Customize Menu

The Customize menu, shown in Figure 9-7, is largely the same as the usual ArcMap Customize
menu. The only addition to the menu is Flood Options....

Figure 9-7: Hazus Customize Menu

Custornize | Windows Help

Toolbars 3

Extensions..

Add-In Manager..,

Custornize Mode..,
Style Manager..,
Flood Options..

Archlap Options..,

Selecting Flood Options... will open the Flood Options window (Figure 9-8), which has four
tabs: Startup Options (Figure 9-8), Raster Options (Figure 9-9), Automation (Figure 9-10),
and Repository (Figure 9-11). The Startup Options tab gives the user some choices of what
will appear when a Hazus ArcMap document is launched.

Figure 9-8: Flood Options (Startup Options) Window

e "

Flood Options @

Startup Dptions | Razter Options | Autornation | Hepnsitury|

[ &lways show DEM (if available)

[] &hways show computed Feaches [if avaiabls]
Qpen last Scenarnio [if available)]

[] Show redo analyses ‘\Warning message box(es]
[] Autamatically remove problem reachies]

2000 CustomBuffer [default: 2000 m]

[ ok ]I Cancel I
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The Raster Options tab gives the user control over how rasters will be symbolized and
displayed in the Table of Contents.

Figure 9-9: Flood Options (Raster Options) Window

P =

Flood Options @

Startup Optiong | Faster Optionz | Automation | Bepositony

Automnatically Merge multiple DEM paths without asking

Default ragter transparency: B0 [0-100%]

(] ] | Cancel

The Automation tab (Figure 9-10) allows the user the set the parameters for a scenario to run
from stream networks. To run:

1.
2.

Select the Run Automation checkbox.
Enter the Drainage Area for the Study Region.

DEM Path is automatically included based on the previous DEM analysis. Editing the
path will have no effect on the DEM or DEM Path.

Enter a Scenario Name (the name must be unique). All reaches that are developed by
the stream network will be selected and included in the scenario.

Select a Return Period. If the user selects the Single return period, Hazus will run
through the GBS analysis. If the user selects the Suite option, Hazus will run through the
GBS analysis and the AAL analysis.

Click OK.
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Figure 9-10: Flood Options (Automation) Window

P "

Flood Options @
| Startup Options I Raster Dptions | Automation | Repositany

[ Fiun Automation

Drainage Area: [0.25 - 400 =q miles.]

DEM Path: C:\HazuzData\R egionzi ontgomeryl

Scenario Mame:

Return Period: Single v] [1|:||:| v]

[ 1] 8 ][ Cancel ]

The Repository tab allows the user to control where output data is stored.

Figure 9-11: Flood Options (Repository) Window

- )

Flood Qptions @

| Startup Options I Fiaster Options | Autoration | Repositary |_

[] Dutput Fesults ta Repositary

Repozitary [nztance

AHAZUSPLUSSRYR

Repozitary D atabaze :

Ok ][ Cancel ]

The remaining items on the Customize menu are the same as those normally found in ArcMap.
Please refer to ESRI documentation for any questions regarding these options.
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10 Advanced Hazus Analysis: User-Defined Inventory Data

The Hazus default data inventory provides many datasets that support analysis, but in certain
areas, a custom dataset may be more relevant to the Study Region being analyzed. Although
Hazus data for a given location includes default inventory data for most data types, users may
want to edit existing data or input their own data for certain type of analysis. The
recommendation to users is to perform all data editing and entry using the Hazus
Comprehensive Data Management System (CDMS) (Figure 10-1). CDMS will use Hazus Flood
Model default values when critical attributes have not been populated (see Section 10.1 for
default values). When CDMS is used to update the user-defined inventory data at the state
level, these updated data will automatically be included in any Hazus Study Regions for that
state. Details on using CDMS and data requirements can be found in the Hazus Comprehensive
Data Management System User Guidance.

Figure 10-1: Hazus Comprehensive Data Management System

M, Comprehensive Data Management System (COMS) EI@

File  Tools @ Help

:%?‘ Welcome to the Hazus-MH

U FEMA Comprehensive Data Management System

Please select one of the following: CDMS Repository (Mot vet transterred into Statevwide Layers) =

Category Layer Records Upload Date Uploaded By

Import into COMS Repository from File

Import into COMS Repository from
Hazus-MH Study Region

‘ Building-Specific Data ‘

QueryExport

Transfer to Statewide Dataset
Update Study Region with Hazus-MH
Data

[Drly last 10 u_pdales are displayed below. To view all recards mn the J_J
Statewide Layer Modification History "o

State Category Layer Records Upload Date Uploaded By

Current State

Please select HAZUS statewide

U} Exit COMS

The Hazus Flood Model allows users to edit or import their own data. For example, User-
Defined Facilities, which appears on the Inventory menu, allows the user to enter user-
specific data sets to be analyzed through Hazus for more accurate results. The user will need to
develop, external to Hazus, custom data for individual structures. For import into Hazus, these

data need to be converted to a personal geodatabase (the only format Hazus currently supports
for import).
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To import the data, select User-Defined Facilities from the Inventory menu. The User-
Defined Structure Inventory window (Figure 10-2) will open. Right click in the (empty) table to
get the context menu. Select Start Editing and then Import.

Figure 10-2: User-Defined Facilities Table
5| User Defined Facilities EI@

Uszer Defined

D Mame Address City State ZipCode =

Add Mew Record
Delete Selected Recards

m

Import
Export

Data Dictionary
eta Data

| Cloge | Map Frint

Navigate to the geodatabase (.mdb) with the data. Hazus will number the tables that are in the
geodatabase and ask the user which table to use. The input file must be a point feature class
within the .mdb.

Because the input data could be in any schema, Hazus will open the Mapping dialog to allow
the user to convert the data from the input format to the target format, as shown in Figure 10-3.
The list of fields in the input table will be shown on the left and will vary because the data inputs
will be defined by the user. The list of the target fields will be shown on the right. This is the
most critical step in the import process because it affects the data used and therefore the results
obtained.
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Figure 10-3: Mapping UDF Data Fields

Mapping

Ok buttor will remain dizabled until Latitude and Longitude fields are mapped.

Figld Mapping:
Source [click to select]:
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SHAPE
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Cancel
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Delete
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10.1 UDF-Required Attributes

Table 10-1 presents the attributes required for analysis of UDFs within the Flood Model. If any
of the attributes are not imported (i.e., mapped), Hazus will populate them with default values.
Although those values can be edited later through the Hazus interface, doing so is not practical
for such a large number of records. Therefore, having the correct values in the imported file is
more efficient than editing them later.

Attribute

ID

Name

Address

City

Table 10-1: UDF Attribute Descriptions

Description

Hazus-assigned
unique identifier for
each record

Structure name

Structure street
address

Structure city

Hazus Flood Model User Guidance

Minimum n
Requirement Akl e
Yes Text,
(generated by Length: 8
Hazus)
No Text,
Length: 40
No Text,
Length: 40
No Text,
Length: 40

Comments

If the user wants to include their
own unique identifier for each
structure, suggested fields are
“Name” and “Comment.”

This field can be used for user's
unigue identifier for each
structure, which may be local
parcel ID if available.
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Attribute

State

ZipCode

Contact

Phone

Occupancy

BldgType

Cost

YearBuilt

Area

NumStories

DesignLevel

FoundationType

FirstFloorHt

Page 10-4

Description

Structure state

Structure zip code

Structure additional
contact

Structure phone

Hazus-specific
occupancy type

Building type per the
Hazus model
building types for
flood

Building
replacement cost =
cost to replace the
building in case of
damage in whole
dollars (not
thousands)

Year structure was
built

Building finished
floor area in square
feet

Number of stories in
the building

Design level of
structure based on
year built

Foundation type of
the structure

First floor height
above grade

Minimum
Requirement

No

No

No

No

Yes

No

Yes

No

No

Yes

No

Yes

No

Field Type

Text,
Length: 2

Text,
Length: 10

Text,
Length: 40

Text,
Length: 14

Text,
Length: 5

Text,
Length: 15

Money,
Length: 8,
Precision:
19,

Scale: 4

Smallint,
Length: 2,
Precision:
5

Real,
Length: 4,
Precision:
24

Tinyint,
Length: 1,
Precision:
3

Text,
Length: 1

Text,
Length: 1

Float,
Length: 8,
Precision:
53

Comments

Hazus will assume RESL if
unpopulated. See Hazus
technical manuals or Hazus
Inventory menu for detailed list of
Hazus-specific occupancies.

Acceptable values are
“Concrete,” “ManufHousing,”
“Masonry,” “Steel,” and “Wood.”

Primary source should be cost-
estimating guides, such as
RSMeans ($/sqft), along with
local square footage values from
appraisal office (not local
assessed or appraised values
from these offices).

Hazus will assume 1 if not
populated. See Table 10-2 for
acceptable values.

See Table 10-3 for acceptable
values.

Hazus will assume 7 (slab on
grade) if not populated. See
Table 10-4 for acceptable values.
Used to determine with or without
basement for RES1 occupancies.

Value should be locally derived.
Hazus will assume 0 if not
populated. See Table 10-4 for
acceptable values.
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Attribute

ContentCost

BldgDamageFnld

ContDamageFnid

InvdamageFnld

FloodProtection

ShelterCapacity

BUPower

Latitude/Longitude

Comment

Description

Contents
replacement cost

Building Damage
Function ID

Contents Damage
Function ID

Inventory Damage
Function ID

Level of protection
provided by a dam
or levee in whole
feet

Capacity, in number
of people, for
structure providing
shelter

Is backup power
available?

The location of the
structure

Open text field

Hazus Flood Model User Guidance

Minimum
Requirement

No

No

No

No

No

No

No

Yes

No

Field Type

Money,
Length: 8,
Precision:
19,

Scale: 4

Text,
Length: 10

Text,
Length: 10

Text,
Length: 10

Int,
Length: 4
Precision:
10

Smallint,
Length: 2
Precision:
5

Bit,
Length: 1

Decimal,
Length: 9,
Precision:
11,

Scale: 6

Text,
Length: 40

Comments

If not populated, Hazus will
assume default value based on
Cost and standard Hazus default
contents value multiplier
assumptions. See Hazus
technical manuals or Hazus
Analysis menu for specific
multipliers.

If not populated, Hazus will
assume default value based on
Occupancy, Number of stories,
and Foundation Type. See Hazus
technical manuals or Hazus
Analysis menu for specific values.

If not populated, Hazus will
assume default value based on
Occupancy, Number of stories,
and Foundation Type. See Hazus
technical manuals or Hazus
Analysis menu for specific values.

If not populated, Hazus will
assume default value based on
Occupancy, Number of stories,
and Foundation Type. See Hazus
technical manuals or Hazus
Analysis menu for specific values.

Hazus will assume 0 if not
populated. If near dam or levee,
set value for level of protection in
whole feet.

Not used in Hazus.

No (default) = 0, Yes = 1. Not
used in Hazus.

Imported data will pull location
from spatial attributes of each
structure point; manually entered
data with Hazus user interface
will require entering values when
adding a UDF point.

Text field for additional
information.
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Table 10-2: NumStories Field Description

Number of Stories

Occupancy from Parcel Data NumStories Value
RES1 1 1
RES1 2 2
RES1 3 3
RES1 Split-Level 4
RES2 1 1
RES2 2 2
RES2 3 3
RES3 1-2 1
RES3 3-4 3
RES3 5+ 5
All other occupancies 1-3 1
All other occupancies 4-7 4
All other occupancies 8+ 8

Table 10-3: DesignLevel Field Description

Year Built Design Level Value
Prior — 1950 1
1950 — 1970 2
Post 1970 3
0 (setto Null) 0

Table 10-4: FoundationType Field and FirstFloorHt Field Description

Foundation Type FoundationType Default FirstFloorHt

from Parcel Data Value (feet) Value
Pile 1 7
Pier 2 5
Solid Wall 3 7
Basement/Yard 4 4
Crawl Space 5 3
Fill 6 2
Slab on Grade 7 1

These values are based on Pre-FIRM construction for Riverine, Great Lakes,
and Coastal Construction census blocks as defined through the Flood Specific
Occupancy Mapping table.
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10.2 UDF User-Supplied Inventory

The creation of user-supplied inventory can require varying levels work to prepare. The extent of
preparation and data compilation work involved depends on the condition and completeness of
existing information, required data conversions, and the contributions of subject expertise. The
greatest impact from enhanced inputs are produced by editing both the default inventory.

The most detailed type of analysis incorporates the results from completed loss studies. For
example, the output of loss estimates performed using locally developed traffic models that
have identified the bridges most susceptible to damage can be included. Similar analyses can
provide information on water distribution or other pipeline systems. Updates to the vulnerability
ratings for each model building type will also produce more accurate analysis results.

Running a baseline analysis for comparison with results after introduction of user-supplied data
is recommended. Sensitivity of the loss estimation methodology under local conditions is
measured best by review of outputs after inclusion of each enhanced inventory. Good record-
keeping and inventory of documentation are essential.

In some cases, data collected will have to be adjusted so that the inventory is classified
according to the systems defined in the methodology. For example, a school may have two
building wing additions that were constructed over the 40-year lifetime of the structure. Each era
of construction used improved materials, but the best materials were used to construct the
smallest addition. The individual responsible for assigning the building type of the school
according to the Hazus methodology will need to define and document the criteria applied to
classify the structure. The easiest approach is to break the facility into different entries (i.e.,
records).

Consult the Hazus Comprehensive Data Management System User Guidance for specific
information on use of that tool for data editing and entry.
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11 Advanced Hazus Analysis: Hurricane Surge Scenario

The Hazus tool can run a combined hurricane and flood hazard analysis for coastal areas. In
order to run a combined hurricane and flood hazard, a multi-hazard (flood and hurricane) Study
Region that includes a shoreline must be built. To build the Study Region, follow the workflow
shown in Table 11-1. The inputs will be used to determine the extent of flooding due to a wind-
driven storm and estimate the flood losses associated with the hurricane.

Table 11-1: Workflow to Build Multi-Hazard Study Region

Model Inputs

Hurricane « Define/Select Hurricane Scenario
« Run Analysis with Surge-Only or Surge and Waves
« Display Wind-Only Losses

Flood « Select Coastal Surge
« Define Topography
« Define Scenario
« Delineate Floodplain
« Run Flood-Only Analysis
« Run Combined Loss Analysis

Hurricane or Flood « Display Combined Losses
11.1 Storm Surge Scenario Options
The storm surge scenario options are available for four hurricane scenario types:
e User defined
e Hazus import
e Historic

¢ Hurrevac (hurricane evacuation tool) import (less than 24 hours before landfall); also see
Section 6.3.3

The storm surge scenario options are not available for:
e Hurricane surface wind file (.dat file format)

e Probabilistic

Hazus Flood Model User Guidance Page 11-1



To run a coastal surge analysis, the Study Region must have been created for both Hurricane
and Flood Hazard analysis. As shown in Chapter 3, start with create a New Region Wizard
(Figure 11-1). Check both Flood and Hurricane hazard boxes and click Next.

Figure 11-1: Select Hazards for New Region

Create MNew Region

Hazard Type
The hazard type controls the type and amount of data that will be aggregated. The hazard type selected

affects the analysiz options that will be available,

“Y'our study region can include one or more of the following hazards. Check below the
hazard(z] you are interested in.

[ Earthquake
¥ Fload
¥ Hurricane

[~ Tsunami

Maotes:
1. Selection of hazards listed above depends upon the hazard modules installed.

2. Once a study region is built with a given hazard(s], it cannot be modified later an, in
other wards, pou cannot add another hazard to it Alkernatively, pou may re-create a
zimilar region with different hazard(z).

3. If you are creating a Mear Source only Tzunami region, please alzo check
Earthquake checkbox.

< Back | Mest » | Cancel

Specify the Study Region and finish the Create New Region wizard.

NOTE: Limiting coastal surge Study Regions to a single county is recommended. In some
cases, a single county may need to be split into two regions.

Open a region and select the new multi-hazard. When prompted, select the Hurricane Model to
open first, as shown in Figure 11-2. Click Next and then click Finish to open the region.

Figure 11-2: Select Hurricane Model First in Study Region
Open Region @

Study region hazards selection
If a region has data for mulkiple hazardz, one only can be worked on at a time, and

needs to be zelected before the regions i opened.

The region you have selected has data for the hazards listed below. ou can only work
on one hazard at a time.

Y'ou can always switch hazards at any time from the study region menu.
Fleaze zelect the hazard to be current when your region is opened.

i

" Flood

* Hurricane

o~

< Back | Mext > | Cancel
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Analysis / Set Optimized Analysis Mode must be “Off,” as shown in Figure 11-3.

Figure 11-3: Ensure Optimized Analysis Mode is Off

.&nal}-’sis|ResuIts Bookmarks  Insert  Select

Damage Functions
Loss Functions
Lass of Use Functions

Debris Functions
Pararmeters 3

Set Optimized Ahalysis Mode OFF

R,

Showr Coastal Surge Status

Check Hazard / Show Current to make sure the scenario is set to manual, Hazus import,
historical, or Hurrevac import (Figure 11-4). If the scenario needs to be changed, use Hazard /
Scenario to open the Scenario Management Wizard discussed previously (Figure 11-5).

Figure 11-4: Review Scenario in Hazard / Show Current

Hazard | Analysis  Res

SCenario..,

Showe Current

Figure 11-5: Scenario Management Wizard

Scenario Yiizard E
Welcome to the Hurricane Scenario
Management Wizard

The Scenario Management 'wizard will guide you through the process of defining a storm track. for
a huriicane scenario.

Hurricane scenarios may be created by impoarting data from a file, manually entering data, or
Copying an exizting zcenario.

Additionally, you can export a scenario to a file or delete a scenario that is no longer needed.

< Back Mest > H Cancel
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11.2 Run Storm Surge Analysis

Open the Analysis Options from the Analysis / Run menu (Figure 11-6). When storm surge is
selected, as shown in Figure 11-7, a storm surge analysis using the National Oceanic and
Atmospheric Administration (NOAA) Sea, Lake, and Overland Surges from Hurricanes (SLOSH)
model is executed in the Hurricane Model to produce estimates of coastal still water elevations.
Note that the storm track that is used should extend beyond the outer boundary of the
applicable SLOSH basin grids.

Figure 11-6: Analysis Run Storm Surge Menu

.ﬂ«nalw_-,-'sis|ResuIts Bookmarks  Insert  Select

Darnage Functions
Lass Functions
Loss of Use Functions

Debrs Functions
Parameters 3

Set Optimized &nalysis Mode OFF

Rur...

Show Coastal Surge Status
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Figure 11-7: Analysis Options for Storm Surge

£3

Analysis Dptions

General Buildings - Select Al
E zzential Facilities P —
-[7] Medical Care Deselect Al

Fire Stations Expand Al
Police Stations
Emergency Centers Collapze &ll

Schoolz

%

—-1#] Induced Physical Damage
=[] Debris
Buildings
=[] Trees
- Tree Blowdown
—J--]#] Direct Social and Economic Loss
----- Direct Economic Loss - General buildings
----- Direct Social Loss - Shelter
—-1%] Storm Surge
----- O Deep water and near shore wave models
----- O Mear shore wave model only
----- Mo waves

m

—J--{w] Automated Output Options Cutput Options

----- Create Summany Reparts -

..... Create Maps - | Run Analysiz |
Phyzical Damage Related. Cancel

In addition, there are options for running coupled surge and wave analysis using the Delft
University Simulating WAves Nearshore (SWAN) model if checked (refer to the Technical
Manual for more details on the modeling approaches used for SWAN and SLOSH):

e Deep water and near shore wave models. A coarse analysis of the entire northwest
Atlantic basin is run, and the results are then coupled into one or more nearshore wave
grids, which are superimposed on the relevant SLOSH basin(s). This option is the most
detailed and slowest running. The storm track used should also extend all the way out to
60 degrees west longitude when this option is selected.

o Near shore wave model only. This option runs a coupled surge and wave analysis
within the relevant SLOSH basin(s) only. This option is faster than the first option but still
significantly slower running than the “no waves” option.

e No waves. This option skips the SWAN model entirely. For this case, the Flood Model
assumes depth-limited waves at the coastline rather than using significant wave heights
produced by SWAN. This is the fastest option.

When appropriate boxes have been checked in the Analysis Options, click Run Analysis.

At the start of the analysis, the Hurricane Model prompts the user for an initial water level in
feet with respect to the North American Vertical Datum (NAVD) 1988 datum shown in
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Figure 11-8. This represents the water level along the coast that would have been expected (in
the absence of the hurricane) near the center of the Study Region at the time of hurricane
landfall. The initial water level can be estimated by using NOAA tide forecasts plus the pre-

storm tidal anomaly (i.e., the difference between the forecast and observed water level 2 days
before landfall).

Figure 11-8: Provide Initial Water Level

" r

Initial Méater Lewvel

Input initial water level in Feet above (positive) or
below (negative) mean sea level,

0.000000

When running a coastal surge hazard analysis (Figure 11-9) in the Hurricane Model, a second

progress dialog will appear after the wind-only damage and loss calculations are completed
(Figure 11-10).

Figure 11-9: Run Analysis Progress Status Window

e

Fun Analysis

Analysiz Progress

Total

Saving shelter results

Cancel

Figure 11-10: Run Storm Surge Progress Status Window

-

Fun Storm Surge

Storm Surge Progress

Tatal

Computetsfing--01

Cancel
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When a hurricane coastal storm surge analysis is run, two sets of direct building losses are
produced: one set for the wind damage by itself and a second set for the combined wind and

surge damage. When the coastal surge analysis is complete, click the Analysis / Show

Coastal Surge Status to confirm that the analysis was successful, as shown by the status box

in Figure 11-11.

Figure 11-11: Coastal Surge Status Window

Coastal surge Status

¢ L) | delineate the floodplain and compute losses,

& Coastal surge hazard analysis is complete, Saitch to the Flood Model to

—

To obtain the combined wind and surge losses, users must run a Coastal Surge analysis and
calculate the combined losses in the Flood Model. See further instructions in the Hazus Flood

Model Manual.

11.3 Storm Surge

After the Hurricane Model has been run, reopen the Study Region in the Flood Model.
View as Flood, shown in Figure 11-12. Click Next and then click Finish to open region.

Figure 11-12: Select Flood Model in Study Region

Open Region
Study region hazards selection

needs o be selected befare the regions iz opened.

oh ane hazard at a time.
You can alwayps switch hazards at any time fram the study region menu.
Fleaze select the hazard to be current when your region iz opened.

i

{* Flood

" Hurricane

~

< Back | Mext » |

If a region hag data for multiple hazardz, one only can be worked on at a time, and

(=]

The reqgion you have zelected has data for the hazards listed below. “ou can only work,

Cancel
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Open the Hazard menu and select Flood Hazard Type (Figure 11-13).

Figure 11-13: Select Flood Hazard Type

Hazard | Analysis  Results Bookm

Flood Hazard Type..,

Scenario k
Riverine [
Coastal b
Quick &nalysis 2

Select the Flood Hazard type Coastal Surge and click OK (Figure 11-14).

Figure 11-14: Select Coastal Surge

- y

Flood Hazard Type (2 |
Study region flood hazard type
1 Riverine anly
! Coastal anly

! Riverine and coaztal

Combined wind and foad

@ Coasztal zurge

l Ok H Cancel I

After the hazard type is set, the user must import a DEM for the Study Region by opening the

Hazard menu and selecting the User Data dialog (Figure 11-15).

Page 11-8

Hazard | Analysis  Results  Bookn
Flood Hazard Type..
User Data
Scenario k
Riverine 3
Coastal 3
Quick Analysis k

Figure 11-15: Select User Data to Import DEM
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The User Data dialog will only contain two tabs, DEM and Coastal Surge. Use the Browse
button to add the DEM to the Model (Figure 11-16). Figure 11-17 shows the Coastal Surge tab,
where the Surge Elevation Grid (SLOSH) and Significant Wave Height Grid (SWAN) that were
produced by the Hurricane Model are in the Study Region folder as surge.flt, surge.hdr
(SLOSH), and waveht.flt, waveht.hdr (SWAN). When the DEM is uploaded, click OK. See the
Hazus Flood Model Manual for more details about obtaining DEM data.

Figure 11-16: Add User Data DEM to Model

-

[Jzer Data

DEM | Cosstal Surge

DEM metadata
Yertical units ’Feet - ]
Werical dstum IN.&VDBB v]
Cther vertical catum

Select DEM datazet(s)

Clzersihazus\DesktopPC_DEMBRUNMSWACH _dem20 tif Browse. .

Determine required DEM extent ]

Progress

‘ 004 | | Cancel
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Figure 11-17: Review User Data in Coastal Surge Tab

User Data

DEM Coastal Surge

Surge Elevation Grid (SLOSH)

CoHazusData\Regionshulti_Hazardwsurge

Significant Wave Height Grid (SWAH)

CHazusData'\RegionsWulti_Hazardweaveht fit

Progress

‘ ‘ Cancel
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When the DEM uploads successfully, the user needs to create a new scenario next, using
Hazard / Scenario / New (Figure 11-18). Enter a unique name for the scenario and click OK
(Figure 11-19). In the coastal surge scenarios, the surge and wave height files are automatically
selected, and users do not need to select or save any features because the Hurricane Model
supports only one scenario per Study Region.

Figure 11-18: Select New Scenario in Hazard Menu

Hazard|.ﬂ~na|§,-'sis Results  Bookmarks  Insert  Select

Flood Hazard Type..

User Data

SCenaro » m Mewy...
Riverine 2

Coastal k

Quick Analysis 2

Figure 11-19: Provide Name for New Scenario

- ™y

Create Mew Scenatio [ == |

Enter a unigue name far the Mew Scenarno:

Brurzwick,

D ezcription
sUrge analysis

] 4 ] [ Cancel
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If the user selected No Waves in the Storm Surge analysis for the Hurricane Model, only the
surge elevation grid was created for the Study Region. The wave height grid (waveht.flt) was not
produced and the shoreline needs to be characterized. In this case, after creating a new
scenario, the shoreline limits dialog will pop up, as shown in Figure 11-20.

Figure 11-20: Input Shoreline Limits

Shoreline Limits

Cptionally draw shoreline starting, endline, and breaklines, Single click,
ko add a vertex and double click ko finish drawing the line, For
breaklines only, right click a line to remowe it.

Current shoreline

1 of 1
Litmit o poe Action
) Endline
| Breakline Ise Default

| concel | | mext> |

After clicking Next, there will be an additional shoreline characterization dialog, as shown in
Figure 11-21. The Shoreline Type tab has one required input (wave exposure).

Figure 11-21: Select Shoreline Characteristics

Ehaoreline Characteristics

Current shaoreline:

Shoreline Type

Shoreline characterization

Wigve exposure

Open coast (full expasure) -

| cancsl | | <Back | | Finisn |
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The options for the wave exposure include:

Open coast (full exposure): Any shoreline where the storm surge and waves come
directly off open waters without the benefit of barrier islands or other land mass
protection. Think in terms of lines of waves marching directly onto the shoreline
uninterrupted. Full exposure is the Hazus default.

Moderate exposure: Best represented by a shoreline that is slightly protected from the
storm surge and associated waves. Moderate exposure might be a shoreline that has
small islands or a low-lying sandbar that help break the direct force of the waves on the
shoreline. A shoreline with moderate exposure might be angled to the direct line of the
waves and will therefore receive a portion of the wave front.

Minimal exposure: Best represented by a shoreline that is not in direct line with the
storm surge or the waves. Minimal exposure might include an exposed shoreline that is
running close to parallel to the storm surge and is therefore not bearing the brunt of the
wave fronts.

Sheltered: Best represented by the shoreline within a bay or protected by a larger
barrier island. Sheltered could also be a shoreline along a large river inlet. The shoreline
is sheltered from the wave front and is most likely subjected to stillwater flooding.

The default parameter is Open coast (full exposure). At the top of the screen, the user can
switch from one shoreline segment (if more than one) to another and back. If there are multiple
segments and most have a single characteristic and a few have unique characteristics, the user
can save time and effort by applying the common characteristic to all segments by pressing
Apply to All Segments and then editing the unique segments.

After selections, click Finish.

Proceed to Delineate Floodplain by going to the Hazard Menu and selecting Coastal
(Figure 11-22). When it is finished, the completion window will be shown as in Figure 11-23.

Figure 11-22: Select Coastal to Delineate Floodplain

Hazard | Analysis  Results  Bookmarks  Insert  Selection  Geop
Flood Hazard Type...
User Data
Scenario 3
Riverine 3
Coastal » m Delineate Flaodplain
CQuick Analysis 3
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Figure 11-23: Delineate Floodplain Completion Status Window

Coastal @

Successfully computed coastal flood hazard,
Total tirme; Hours: 0, bdins:09, Secs:47

Figure 11-24 displays the completed hazard portion of a coastal surge model. The coastal surge
model outputs a flood depth grid named “Mix0_c” to the map, which comprises SLOSH and

wave height grids.

Figure 11-24: Example — Coastal Surge Floodplain Delineation

@ Hazus-MH: Flaod - Multi_Hazard (Brunswick_Ca) IEI@
File Edit ‘iew Inventory Hazard Analysis  Results  Bookmarks  Insert  Selection  Geoprocessing  Customize  Windows  Help
QEE L AR x| | b T8 iy BRREO QAO e E-0 k0 BN TR,
Table Of Contents rx m
38 2
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Walue §
High : 14,7285
Lo : 3.10751

E] ChosenShorelines

=] Region3hore

=] RegionDEM
Walue
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=]

Lo : -4.24257

3loc
us Blocks
[=] Census Tracts
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Walue
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Lowi : 0
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[ Study Region Boundary

| = Table Of Contents | [@1centify |
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The next step to complete the analysis is by using the Analysis Menu and choose Run
(Figure 11-25). Next, check the General Building Stock Damage and Loss option and click
OK (Figure 11-26).

Figure 11-25: Select Run in Analysis Menu

Snalysis | Results  Bookmarks  Inse

Darnage Functions 3
Restoration Functions 3
Parameters 3

Flood Warning...
Aoserage Annualized Loss

Cambined Wind and Flaad...

Fun

Figure 11-26: Select Preferred Analysis Options

-

Analysis Options

(=¥ |[General Building Stock Damage and Loss
Building and Contert Damage (%)
Direci Economic Loss (3 (B, Cont, Inw)
Damage Buildding Court

Depreciated Building and Contert Loss (F)

(- |Essential Faciities Select Al

""DUSEI’ Defined Structures
-] Transportation Systems
B[ ity Systems

----DAgricultural Procucts
[ |vehicles

----DDebris

(- |Direct Social Loss

----Dlndireci Economic Loss
F- vt

K

Cihvhas 139.52 GB free space; [Multi_Hazard] is 476 MB (95 .35% free)
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The final step of a storm surge analysis is to calculate the combined hurricane wind and coastal
storm surge losses, using the Analysis Menu and selecting Combined Wind and Flood...
(Figure 11-27). When the combined losses are completed, click OK to the message box
(Figure 11-28).

Figure 11-27: Select Combined Wind and Flood to Calculate Losses

Analysis | Results  Bookrnarks  Inse

Darmage Functions 2
Restaration Functions 3
Pararmeters 3

Flaod Warning...
Sverage Snnualized Loss
Combined Wind and Fload...

Run

Figure 11-28: Combined Coastal Surge Status Window

Combined Coastal Surge analysis @

y 0 | The Cornbined Wind and Flood
' ahalysis has finished,

When the analysis options have finished running, use the Results Menu (Figure 11-29) to View
Current Scenario Results By..., select the scenario in the dropdown, and click OK, as shown
in Figure 11-30.

Figure 11-29: Select View Current Scenario Results

Results | Bookmarks  Insert  Selection

Wiewy Current Scenario Results By..,

Flood Hazard Maps 3

General Building Stock »
Combined Wind and Flood Loss
Essential Facilities

User Defined Facilities

Transportation Jystems

Utility Systerns

Agricultural Products

Wehicles

Debris

Casualties »
Shelter

Indirect Economic Loss

Sumrmnary Reports..,

Page 11-16 Hazus Flood Model User Guidance



Figure 11-30: Select Available Results for Surge Analysis

Wiew Results by

Scenario Marme:
Brunzswick_Co

Scenario Description:

coastal surge

Available Results:

()

= .

WWhat-If Options:

[ oK ][ Cancel ]

The combined losses can be viewed either in the Flood Model or in the Hurricane Model using
either the Results / Combined Wind and Surge Loss menu (Figure 11-31 and Figure 11-32)
or the Results / Summary Reports / Direct Losses — Combined Wind and Surge Loss

summary report. An example results table is shown in Figure 11-33.

Hazus Flood Model User Guidance

Figure 11-31: Select Combined Wind
and Flood Loss Results (Flood Model)

Results | Booktmarks  Insert  Selection

Wiewy Current Scenario Results By..,
Flood Hazard Maps

General Building Stock

Combined Wind and Flood Loss

Essential Facilities

User Defined Facilities

Transportation Systems
Utility Systerms

Agricultural Products
Wehicles

Debris

Casualties
Shelter

Indirect Econamic Loss

Summary Reports..,
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Figure 11-32: Select Combined Wind and Surge Loss (Hurricane Model)

Results|BDkaarks Insert  Zelection Geoprocessing  Custornize

Storm Track 3 k @ :; H

Wind Speeds

General Building Stock *

Combined Wind and Surge Loss  » | by Occupancy

Essential Facilities by Building Type

ser Defined Facilities
Debris
Shelter

Surimary Reports

Figure 11-33: Example — Combined Surge Result Table

5| Carmbined FL/HU Surge Direct Economic Losses Far Full Replacement Yalue EI@
By General Dcoupancy | By S pecific Dcoupancy | By General Building Type | Total |

Results for

Scenario; Brunzwick Feturn period: Mix0

Residential - Pre-Firm -

CensusBlock BldgFloodLoss BldgwindLozs BldgComblLaoss ContFloodLozs Conbaf »

1 370190201011003 0.00 0.05 0.05 0.00
2 370130201011005 0.00 0.04 0.04 0.00
3 370190201011008 0.00 0.05 0.05 0.00
4 370190201011007 0.00 0.07 0.07 0.00
] 370130201011009 0.00 0.05 0.05 0.00
g 370190201011011 0.00 0.07 0.07 0.00
7 370190201011014 0.00 0.23 0.23 0.00
a 3701020101017 0.00 0.05 0.05 0.00
9 370190201011018 0.00 0.30 0.30 0.00
10 370190201011019 0.00 0.04 0.04 0.00
11 370190201011020 0.00 0.94 0.94 0.00
12 a70190201011021 0.00 niz 012 0.00
13 370190201011024 0.00 0.9z 0.92 0.00
14 3r0190201011027 0.00 0.03 0.09 0.00
15 a70190201011029 0.00 n.03 0.09 0.00 -

Fl (11l 3

|
Close tap Print

Note that combined wind and surge results are available for building, content, and inventory
losses but not for relocation, income, rental, or wage losses. The radio buttons and dropdown
boxes allow the user to filter the losses by occupancy or building type.

Hazus has a limit of one scenario for the Coastal Surge flood hazard type. If the user already
completed the coastal surge model in a Study Region and decides to re-run the Hurricane
Model, the user must delete the previous flood scenario and re-input the DEM in the User Data
dialog in the Flood Model.
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12 Advanced Hazus Analysis: Import User-Defined Data

Users have the option to bypass processing the DEM if they plan to run a scenario that only
includes the Flood Information Tool (FIT) projects, flood depth grids, and/or USACE Hydrologic
Engineering Center’s River Analysis System (HEC-RAS) .FLT grids. The Hazus Program
recommends users import their specific flood hazard information from external sources via
depth grids, HEC-RAS, or other hydrologic and hydraulic model.

12.1 Import FIT Results

The FIT is an ArcGIS extension separate from Hazus that can be used to create flood hazard
data for import to Hazus. The data are prepared outside of Hazus and then imported into the
model. For more information regarding FIT, see the Flood Information Tool User Manual.

To import FIT data, select User Data from the Hazard menu. In the User Data window, select
the FIT tab, as shown in Figure 12-1. Depending on the flood hazard type selected earlier, a
Riverine and/or Coastal tab will be available.

Use the Browse... button to navigate to the location of the FIT working directory. The browse
dialog is intended to select a folder, not the contents of it, so click on the working directory (do
not double-click). Import the FIT working directory into the correct hazard tab. Repeat the
process to import additional FIT working directories.

Figure 12-1: Select FIT Tab to Import FIT Data

User Data

DEM | FIT Depth Grid | HEC-RAS

Select FIT folders

Riverine | Coastal

* Browse

Progress

Ok Cancel
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12.2 Import Flood Depth Grid Results (preferred method for importing flood
hazard information)

To import flood depth grid results into Hazus, select User Data from the Hazard menu. In the
User Data window, select the Depth Grid tab, as shown in Figure 12-2. The format of user
supplied depth grids can be Esri GRID, IMAGINE (.IMG), HEC-RAS (.FLT), tagged image file
(.TIF), and file geodatabase (fGDB).

Use the Browse... button to navigate to the location of the flood depth grid. The browse dialog
is intended to select a raster. After importing the flood depth grid, select the newly imported
flood depth grid and click the Set Parameters button. A Set Parameters window will appear
(Figure 12-3). Use the drop-down menu to select the Units (feet or meters), and then input the
Return Period of the flood depth grid. It is important that users import the flood depth grid into
the correct hazard tab. Repeat the process to import additional flood depth grids.

Figure 12-2: Select Depth Grid Tab to Import Depth Grid Data

User Data

Select depth grids

Riverine | coastal

Browese...
Remowve

Set
Parameters

Progress

o | [omen |
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Figure 12-3: Set Parameters for Depth Grid Dialog

Set Parameters

Depth grid parameters

F

eel

Fieturn period Meters

[optional):

0k | | Cancel

12.3 Import HEC-RAS .FLT Grid Results (preferred method for importing flood
hazard information)

Users of HEC-RAS can import HEC-RAS (via RAS Mapper) hydraulic output .FLT grids to be
used in the Flood Model. The HEC-RAS .FLT grids are implicitly treated as Riverine. To import
HEC-RAS .FLT grid results into Hazus, select User Data from the Hazard menu. In the User
Data window, select the HEC-RAS tab, as shown in Figure 12-4.

Use the Browse button to navigate to the HEC-RAS (produced via RAS Mapper) hydraulic
output .FLT grid. The browse dialog is intended to select a floating-point binary file. After the
.FLT grid is selected, the Flood Model validates the input by making sure the .FLT grid’'s
associated floodplain boundary (by default HEC-RAS saves it as FloodMap) is located partially
within the Study Region (geographically) and contains projection information (prj.adf). The Flood
Model does not validate the integrity between the .FLT grid and the floodplain boundary polygon
(by default HEC-RAS saves it as FloodMap). A status bar, shown at the bottom of the window in
Figure 12-4, will indicate the level of progress as the data is imported and validated.

Select the newly imported .FLT grid and click the Set Parameters button. A Set Parameters
window will appear (Figure 12-5). Use the drop-down menu to select the Units (feet or meters),
and then input the Return Period of the flood depth grid. Repeat the process to import
additional HEC-RAS .FLT grids.
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Figure 12-4: Select the HEC-RAS Tab to Import .FLT Grid Data

User Data

|DEM | FIT | Depth Grid | HEC-RAS
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Figure 12-5: Set Parameters for .FLT Grid Dialo
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13 Quick Look and Enhanced Quick Look

The Quick Look and Enhanced Quick Look analyses allow the user to quickly produce a
rough estimate of flood damages, without working through the entire process of generating a
stream network or delineating a floodplain either within Hazus or from external modeling tools.
For the Quick Look analysis, the user delineates a polygon of equal flood depth that is used to
conduct a “quick” analysis for GBS only. For the Enhanced Quick Look analysis, the user
imports a polygon that represents the floodplain boundary and the DEM for the area of this
boundary, and then Hazus estimates the flood depth for areas within the imported boundary.
Like Quick Look, Enhanced Quick Look only calculates GBS losses.

This chapter includes step-by-step instructions on how to perform a Quick Look and Enhanced
Quick Look analysis. These steps assume the user has already created and opened a Study
Region as detailed in Chapter 3.

13.1 Select Flood Hazard Type

Launch Hazus and open the new Study Region created specifically for a Quick Look or
Enhanced Quick analysis.

Select a Flood Hazard Type to perform either a Quick Look or Enhanced Quick Look
analysis. For example, to perform a riverine analysis, open the Hazard menu and select Flood
Hazard Type (Figure 13-1) to open the Flood Hazard Type window (Figure 13-2). Select
Riverine only, and click OK. A similar approach would be used if the analysis were for coastal
flooding, by selecting Coastal only.

Figure 13-1: Select Flood Hazard Type in Hazard Menu

Hazard | &nalysis  Results  Bookrnarks

| Flood Hazard Type... |

[y

Srenario 3

Riverine 3

Coastal 3

Quick Analysis »

Hazus Flood Model User Guidance Page 13-1



Figure 13-2: Select Flood Hazard Type

Flood Hazard Type @

Study region flood hazard type
@) Riverine anly
() Coastal only
() Riverine and coastal

Combined wind and flood

Coastal surge

ak. ] [ Cancel

13.2 Perform Quick Analysis

After selecting the Flood Hazard Type, proceed directly to the Quick Analysis by opening the
Hazard menu and selecting Quick Analysis (Figure 13-3). The user does not need to enter
User Data nor define a Scenario, which are typically required for a flood analysis within Hazus.

Figure 13-3: Quick Analysis Menu

Hazard | Analysis  Results Bookmarks  Insert  Selection  Geopro
Flood Hazard Type... - |t Gl E ]
User Dat o —
ser Data M i
Scenatio »
Riverine »
Coastal »
| Quick Analysis » || Quick Look... |
Sv—— Enhanced Quick Loak

13.2.1 Quick Look

To conduct a Quick Look analysis, select Quick Look from the Hazard / Quick Analysis
menu as shown in Figure 13-3. This will open the Quick Look dialog (Figure 13-4).
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Figure 13-4: Quick Look Dialog

& Quick Look =]
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Drawy Palygon Shape
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=

Click Draw in the Quick Look dialog. Using the cursor, draw a polygon with as many sides as
desired, as illustrated with the yellow line in Figure 13-5. Double-click when the polygon is
complete. Next, enter a Flood Depth for the polygon in the Quick Look dialog. Click Save, and

then click OK.

Figure 13-5: Drawing a Polygon for Quick Look

Q¥ Hazus-MH: Fload - Montgomery VA

1) B x| ™ by

File Edt View Inventory Huzard Anslysin Rewlts Bookmarks Inset Selection Geoprocessing Customize Windows Help
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Table Of Cartterts 8%
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& & RegionDEM
Value
| High: 435594
Low: 830676
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& @ Census Tracts
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= § Hillshade

Value
High: 254
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= B Study Region Boundary
B Study Region Boundar|
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Only one Quick Look analysis can be performed in a given Study Region. Additional Quick
Look analysis efforts will overwrite the results from the previous analysis. Quick Look will not
run if a scenario is open. It is independent from the scenario(s).

After the Quick Look analysis has been completed, the Hazus window will show a depth grid of
eqgual flood depth in the location where the user delineated the floodplain boundary.

13.2.2 Enhanced Quick Look

To conduct an Enhanced Quick Look analysis, select Enhanced Quick Look from the Hazard
/ Quick Analysis menu as shown in Figure 13-6.

Figure 13-6: Enhanced Quick Look Menu

Hazard | Analysis  Results  Bookmarks  Insert  Selection  Geopro
Flood Hazard Type... v a7 & F i
User Data —
. Y :
Scenario 3
Riverine 3
Coastal 3
| Quick Analysis 4 | CQuick Look...
| } Sk——| Enhanced Quick Laok |
T = T

The Enhanced Quick Look window will appear (Figure 13-7). From the dropdown menus,
select the Vertical units and Vertical datum of the polygon representing the floodplain
boundary. Browse to the appropriate file locations for the DEM and single continuous floodplain
boundary polygon, as illustrated in Figure 13-8. Click OK to start the analysis.

Figure 13-7: Blank Enhanced Quick Look Window

Enhanced Quick Look
Enhanced Guick Look
DEM metadata
Wertical units | - |
Wertical datum | -
Cther vertical datum
Select DEM dataset location
Browse...
Floodplsin Boundary Location
Browse...
[ Full damage
OK Cancel
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Figure 13-8: Completed Enhanced Quick Look Window

Enhanced Quick Look
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|

!

[ I
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Showe
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Showy

o]

Cancel

Figure 13-9: Enhanced Quick Look Window Status Bar

Only one Enhanced Quick Look analysis can be performed in a given Study Region.
Additional Enhanced Quick Look analysis efforts will overwrite the results from the previous
analysis. Enhanced Quick Look will not run if a scenario is open. It is independent from the
scenario(s). If the user selects the Full damage checkbox, the Flood Model will make flood
depth assumptions to maximum damage levels.

Enhanced Quick Look

Enhanced Guick Look
“ertical units Fest
Wertical datum MAYDES

Cther vertical datum

CitempiEQL WeckDEMneckdem

CtempEGLserBoundary\FloodBoundary.shp

Clipppirgy DEM
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While the Enhanced Quick Look analysis is running, a status bar, shown at the bottom of the
Enhanced Quick Look window in Figure 13-9, will indicate the level of progress of the analysis.
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After the Enhanced Quick Look analysis has been completed, the Hazus window will show the
imported floodplain boundary with a depth grid of varying depths within the boundary, as shown

in Figure 13-10.
Figure 13-10: Example of Enhanced Quick Look Flood Depth Grid

13.3 Run Losses for Quick Analysis

To run losses for a Quick Analysis after completing either a Quick Look or Enhanced Quick
Look analysis under the Hazard menu, open the Analysis menu and select Quick Analysis

(Figure 13-11).
Figure 13-11: Quick Analysis Menu

Analysis | Results  Bookmarks  Insert

Damage Functions [

Restoration Functions 3
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A progress bar (Figure 13-12) will appear as Hazus performs a flood loss analysis

Figure 13-12: Quick Analysis Progress Window

—~
. Processing Status £2 |

Area Weighted Damage Analysis
e
Exporting Results to MSDE Databasze

L |
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A notification (Figure 13-13) will appear once the flood loss analysis (only for GBS data) has
been completed. Click OK.

Figure 13-13: Quick Analysis Completed
Analysis @

|:0] Your selected analysis has completed,

13.4 Generate Quick Analysis Loss Report

After running the loss analysis for Quick Look or Enhanced Quick Look, the user will be able
to review the loss results by generating a special report exclusively for the Quick Analysis. This
report is created by selecting Quick Analysis Report from the Results menu (Figure 13-14).
This report provides the only way to access the loss results for a Quick Analysis.

Figure 13-14: Quick Analysis Report Menu

Results | Bookrmarks  Insert  Selection G
i
Flood Hazard Maps »
Gereral Building Stock v
Casualties 2
Quick &nalysis Report H
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The Quick Look Summary Report (Figure 13-15) consists of two-page report summarizing the
GBS results.
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Figure 13-15: Quick Analysis Summary Report
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summarizes the expected damage by general occupancy for the buildings in the region . Table 2
summarizes the expected damage by general building type.
Table 1: Expected Building Damage by Occup ancy
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Total 6 699 1,485 Hen 1,840 2,486
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14 Acronyms and Abbreviations

.dat
fGDB
FLT

.hpr
MG
.mdb
TIF
DEM
FEMA
FIRM
FIS

FIT

GBS
GIS
HEC-RAS
Hurrevac
NAVD
NOAA
RES1
SLOSH
SWAN
SWEL
UDFs
USACE
USGS
WHAFIS

Hazus Flood Model User Guidance

hurricane surface wind file

file geodatabase file

floating-point binary

Hazus Packaged Region, file extension used for exported Hazus study regions
IMAGINE file

geodatabase file

tagged image file

digital elevation model

Federal Emergency Management Agency

Flood Insurance Rate Map

Flood Insurance Study

Flood Information Tool

General Building Stock

geographic information system

Hydrologic Engineering Center’s River Analysis System
hurricane evacuation tool

North American Vertical Datum

National Oceanic and Atmospheric Administration
Single Family

Sea, Lake, and Overland Surges from Hurricanes (model)
Simulating WAves Nearshore (model)

stillwater elevation

User-Defined Facilities

U.S. Army Corps of Engineers

U.S. Geological Survey

Wave Height Analysis for Flood Insurance Studies
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15 Glossary

Advanced Level 2 analysis. An Advanced Level 2 analysis improves Level 1 results by
considering additional data that are readily available or can be easily converted or computed to
meet methodology requirements.

Advanced Level 3 analysis. An Advanced Level 3 analysis requires effort by the user to
develop and update information concerning the underlying engineering and loss analysis
parameters in Hazus. This type of analysis incorporates results from engineering and economic
studies carried out using methods and software not included within the methodology.

Average annualized loss (AAL). The AAL is the mean value of a loss exceedance probability
(EP) distribution. It is the expected loss per year, averaged over many years.

Basic Level 1 analysis. A Basic Level 1 analysis is the simplest type of analysis requiring
minimum effort by the user. It is based primarily on data provided with the software (e.g., census
information, broad regional patterns of foundation distributions, no floodplain code adoption).

Coastal flood hazard. Flooding hazards along the coast that have additional hazards due to
wind or wave action.

Depth-damage functions. A way of expressing expected flood damages for various types of
buildings, their contents, or their functions at different water depths. For floods, this relationship
is expressed as depth versus percentage damage to the element being considered.

Depreciation parameters. The parameter for the depreciation of buildings is based on the age
of the building. These parameters are used to determine the depreciated exposure of a census
block.

Deterministic scenario. Considers the impact of a single-risk scenario.

Digital Elevation Model (DEM). A data file that contains digital representations of cartographic
information in raster form. DEMs consist of a sampled array of elevations from a number of
ground positions at regularly spaced intervals.

Direct economic loss. Direct economic losses begin with the cost of repair and replacement of
damaged or destroyed buildings. However, building damage results in a number of
consequential losses that are defined as direct economic losses.

Erosion. The collapse, undermining, or subsidence of land along the shore of a lake or other
body of water. Erosion is a covered peril if it is caused by waves or currents of water exceeding
their cyclical levels that result in flooding.

Essential facilities. Facilities that, if damaged, would present an immediate threat to life, public
health, and safety. As categorized in Hazus, essential facilities include hospitals, emergency
operations centers, police stations, fire stations, and schools.
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First floor elevation. This is the elevation of the top of the lowest finished floor in a building.
The relationship between the first floor elevation and the Base Flood Elevation at a site
determines the extent of flood risk.

Flood Information Tool (FIT). The FIT is an ArcGIS extension separate from Hazus that can
be used to create flood hazard data for import to Hazus. The data are prepared outside of
Hazus and then imported into the model. For more information regarding FIT, see the Flood
Information Tool User Manual.

Floodplain. Any land area susceptible to being inundated by floodwaters from any source.
Forecast. To calculate weather trend in advance of a future storm with uncertainties.

General Building Stock (GBS). Building database that includes square footage by occupancy
and building type, building count by occupancy and building type, valuation by occupancy and
building type, and general occupancy mapping.

Hazard. An act or phenomenon that has the potential to produce harm or other undesirable
consequences to a person or thing.

Hazardous materials facilities. Facilities housing hazardous materials such as corrosives,
explosives, flammable materials, radioactive materials, and toxins.

Hazus. GIS-based risk assessment methodology and software application created by FEMA
and the National Institute of Building Sciences for analyzing potential losses from floods,
hurricane winds and storm surge, earthquakes, and tsunamis.

High Potential Loss Facilities. Facilities that, if damaged, could result in a high threat to life or
release hazardous materials. Examples include nuclear power plants, dams, and military
installations.

Lifeline systems. Utility systems that provide essential services for communities. Examples
include roads and highways, rail, potable water, and wastewater systems.

Loss ratio. Loss as a fraction of the value of the local inventory (total value/loss).

Mitigation. Action to reduce the potential loss of life and damage to property by reducing the
impact of disasters.

Probabilistic scenario. Considers the associated impacts of many thousand potential storms
that have tracks and intensities reflecting the full spectrum of Atlantic or Central Pacific
hurricanes.

Replacement value. The cost of rebuilding a structure. This is usually expressed in terms of
cost per square foot and reflects the present-day cost of labor and materials to construct a
building.

Risk. Estimated impact that of hazard on people, services, facilities, and structures in a
community.
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Riverine flood hazard. Hazards related to or produced by a river.

Scenario. A scenario defines the specific stream reaches, or lengths of coastline for coastal
users, and the hydrologic and hydraulic characteristics to be included in one analysis run.

Storm surge. The abnormal rise in seawater level during a storm, measured as the height of the water
above the normal predicted astronomical tide.

Stream network. Delineated streams from a DEM in a study region.
Study Region. The county, watershed, or community being created for the analysis.

SWAN (Simulating WAves Nearshore). Third-generation wave model, developed at Delft
University of Technology that computes random, short-crested wind-generated waves in coastal
regions and inland waters.

Transportation systems. The lifeline systems that include airways, highways, railways, and
waterways.

User-defined facility (UDF). Building at a specific location that is added to the inventory.

User-supplied inventory. Enhanced inputs that are produced by editing both the basic
inventory and updating the model parameters.

Utility systems. The lifeline systems that include potable water, wastewater, oil, natural gas,
electric power, and communication systems.

Valuation parameters. The parameters for determining the replacement cost value for a
building type.

Vulnerability. The susceptibility of an asset to physical injury, harm, damage, or economic loss.
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