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M
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MERBL
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MH

Definition

Census tract centroid hurricane wind data file

Hazus Packaged Region, file extension used for exported Hazus study regions
geodatabase file

Atlantic Oceanographic and Meteorological Laboratory
concrete

Concrete, Engineered Commercial Building, High-Rise
Concrete, Engineered Commercial Building, Low-Rise
Concrete, Engineered Commercial Building, Mid-Rise
Concrete, Engineered Residential Building, High-Rise
Concrete, Engineered Residential Building, Low-Rise
Concrete, Engineered Residential Building, Mid-Rise
digital elevation mode

Enhanced Fujita

Federal Emergency Management Agency

General Building Stock

General Building Type

geographic information system

hurricane surface wind database

high potential loss facilities

Hurricane Research Division

hours
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hurricane evacuation too

knot

land use/land cover

meter

masonry

millibar

Masonry, Engineered Commercial Building, High-Rise
Masonry, Engineered Commercial Building, Low-Rise
Masonry, Engineered Commercial Building, Mid-Rise
Masonry, Engineered Residential Building, High-Rise
Masonry, Engineered Commercial Building, Low-Rise
Masonry, Engineered Commercial Building, Mid-Rise

manufactured home
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SWR
UDF
URM

WBC
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Masonry, Low-Rise Industrial/Warehouse/Factory Buildings
Masonry, Low-Rise Strip Mall

masonry multi-unit housing

miles per hour

Masonry, Single-Family

North American Vertical Datum

National Hurricane Center

National Institute of Building Sciences

National Oceanic and Atmospheric Administration
open web steel joist

reinforced masonry

steel

Specific Building Type

Steel, Engineered Building, High-Rise

Steel, Engineered Commercial Building, Low-Rise
Steel, Engineered Commercial Building, Mid-Rise
Steel, Engineered Residential Building, High-Rise
Steel, Engineered Residential Building, Low-Rise
Steel, Engineered Residential Building, Mid-Rise
South Florida Building Code

Sea, Lake, and Overland Surges from Hurricanes (model)
Single-Ply Membrane

Steel, Pre-Engineered Metal Building, Large
Steel, Pre-Engineered Metal Building, Medium
Steel, Pre-Engineered Metal Building, Small
Simulating WAves Nearshore (model)

Secondary Water Resistant

User- Defined Facilities

unreinforced masonry

wood

Wind Building Characteristic

Wood, Multi-Unit Housing
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Page ii




Hazus Hurricane Model User Guidance

Section 1. Introduction

1.1 Background

The Hazus Hurricane Loss Estimation Methodology provides state, local, tribal, and territorial (SLTT)
officials with a decision support software for estimating potential losses from hurricane events. This
loss estimation capability enables users to anticipate the consequences of hurricanes and develop
plans and strategies for reducing risk. The Geographic Information Systems (GIS) based software can
be applied to study geographic areas of varying scale with diverse population characteristics and can
be implemented by users with a wide range of technical and subject matter expertise.

This Methodology has been developed, enhanced, and maintained by the Federal Emergency
Management Agency (FEMA) to provide a tool for developing hurricane loss estimates for use in:

= Anticipating the possible nature and scope of the emergency response needed to cope with a
hurricane-related disaster.

= Developing plans for recovery and reconstruction following a disaster.
= Mitigating the possible consequences of hurricanes.

The use of this standardized methodology provides nationally comparable estimates that allow the
federal government to plan hurricane responses and guide the allocation of resources to stimulate
risk mitigation efforts.

This Hazus Hurricane Model User Guidance outlines the background and instructions for developing
a Study Region and defining a scenario to complete a hurricane loss estimation study using Hazus. It
also provides information on how to modify inventory, improve hazard data and analysis parameters
for advanced applications, and guidance on calculating and interpreting losses.

The Hazus Hurricane Model Technical Manual and its Appendices document the methods used in
calculating losses. A companion document, the Hazus Inventory Technical Manual (FEMA, 2021),
provides more detailed methodology and data descriptions for the inventory shared by each hazard
model. Together, this User Guidance and the Technical Manuals provide a comprehensive overview of
the Hurricane Model.

1.2 Hazus Users and Applications

Hazus can be used by various types of users with a wide range of informational needs. A SLTT
government official may be interested in the costs and benefits of specific mitigation strategies, and
thus may want to know the expected losses if mitigation strategies have (or have not) been applied.
Health officials may want information regarding the demands on medical care facilities and may be
interested in the number and severity of casualties for different hurricane scenarios. Emergency
response teams may use the results of a loss study in planning and performing emergency response
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exercises. They might be interested in the operating capacity of emergency facilities such as fire
stations, emergency operations centers, and police stations. Emergency planners may want
estimates of temporary shelter requirements for different hurricane scenario events. Federal and
state government agencies may use loss analysis to obtain quick estimates of impacts in the hours
immediately following a hurricane, to best direct resources to the disaster area. Insurance companies
may be interested in the estimated monetary losses so they can determine asset vulnerability.

Hurricane loss estimation analyses have a variety of uses for various departments, agencies, and
community officials. As users become familiar with the loss estimation methodology, they can
determine which Hazus Methodology is the most suitable for their needs, and how to appropriately
interpret the study results.

The products of Hazus analyses have several pre- and post-hurricane applications in addition to
estimating the scale and extent of damage and disruption. Examples of pre-hurricane applications of
the outputs include:

= Development of hurricane hazard mitigation strategies that outline policies and programs for
reducing hurricane losses and disruptions indicated in the initial loss estimation study.
Strategies can involve rehabilitation of existing buildings (e.g., adding shutters), building code
enforcement, development of appropriate zoning ordinances for land use planning in areas of
surge inundation, and the adoption of advanced wind building codes.

=  Development of preparedness (contingency) planning measures for hurricane preparedness and
education seminars.

= Anticipation of the nature and extent of response and recovery efforts, including the
identification of alternative housing, the location, availability and scope of required response
services, and the establishment of a priority ranking for restoration of essential facilities.

Post-hurricane applications of the outputs include:

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

= Activation of immediate emergency recovery efforts, including search and rescue operations,
provision of emergency housing shelters, and rapid repair and availability of essential facilities.

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

Table 1-1 lists the Hurricane Model outputs. See Section 8 for details on each type of output.
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Table 1-1 Hurricane Model Outputs

Output Description

Maps of wind hazards * Peak gust (3-second) wind speed for each Census tract

=  Maximum sustained (1-minute) wind speed for each
Census tract

General Building Stock * Damage probabilities by occupancy
(GBS) = Damage probabilities by building type
= Cost of building repair or replacement
= Loss of contents

= Business inventory loss

= Loss of rental income

= Relocation costs

= Business income loss

=  Employee wage loss

Essential facilities = Damage probabilities
= Probability of functionality
= Loss of beds in hospitals

Debris » Building debris generated by weight and type of material
=  Tree debris generated by weight or volume

Social losses = Number of displaced households
= Number of people requiring temporary shelter

High potential loss facilities = | ocations of dams

(HPLF) » Locations of nuclear plants

= Locations of military facilities
= Locations of other identified HPLF

Transportation and utility * Locations of transportation facilities

lifelines » Locations of lifelines

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: those who perform the analysis and those who use the
analysis’s results. For some analyses, these two groups occasionally consist of the same people, but
generally, this will not be the case. However, the more interaction that occurs between these two

Page 1-3




Hazus Hurricane Model User Guidance

groups, the better the analysis will be. End users of the loss estimation analysis need to be involved
from the beginning to make results more usable.

Any risk modeling effort can be complex and would benefit from input from an interdisciplinary group
of experts. A hurricane loss analysis could be performed by a representative team consisting of the
following:

= Meteorologists

=  Wind engineers

= Structural engineers
= Architects

= GIS specialists

= Economists

= Social scientists

= Emergency planners
=  Policy makers

These individuals are needed to develop hurricane 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 SLTT agency is performing the analysis, some of the expertise may be found internally. Experts
are generally found in several departments: building permits, public works, planning, public health,
engineering, information technologies, finance, historical preservation, natural resources, and land
records. Although internal expertise may be most readily available, the importance of external
participation of individuals from academic institutions, citizen organizations, and private industry
cannot be underestimated.

1.4 When to Seek Help

The results of a loss estimation analysis should be interpreted with caution because baseline values
have a great deal of uncertainty. Baseline inventory datasets are datasets that are provided with
Hazus. Further information on these can be found in the Hazus Inventory Technical Manual (FEMA,
2021). If the loss estimation team does not include individuals with expertise in the areas described
above, it is advisable to retain objective reviewers with subject matter expertise to evaluate and
comment on map and tabular data outputs.

Page 1-4




Hazus Hurricane Model User Guidance

If the loss estimation team does not include individuals with expertise in the areas listed in Section
1.3, 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
meteorologist or wind engineer will be needed to provide deterministic scenario data or review each
storm’s parameters.

If the user intends to modify the baseline inventory data or parameters, assistance from an individual
with expertise in the subject is required. For example, if the user wishes to change baseline
percentages of specific building types for the region, collaborating with a structural engineer with
knowledge of regional design and construction practices is helpful. Similarly, if baseline figures in the
economic loss models need editing, input from an economist is required.

1.5 Technical Support

Technical Support contact information is provided in the Hazus application at Help > Obtaining
Technical Support, technical assistance is available via the Hazus Help Desk at FEMA-Hazus-
Support@fema.dhs.gov or 1-877-FEMA-MAP (1-877-336-2627). The FEEMA Hazus website also
provides answers to Frequently Asked Questions, and information on software updates and training
opportunities.

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 in the contacts shown via Help > Obtaining
Technical Support.

1.6 Uncertainties in Loss Estimates

Although the software offers users the opportunity to prepare comprehensive loss estimates, it
should be recognized that uncertainties are inherent in any estimation methodology, even with state-
of-the-art techniques. Any region or city studied will have an enormous variety of buildings and
facilities of different sizes, shapes, and structural systems that have been built over a range of years
under different building codes and practices.

Due to this complexity, there is inherent uncertainty in modeling the structural resistance of most
buildings and other facilities. Further, there are not sufficient data from past hurricanes or wind
tunnel experiments to determine precise estimates of damage based on known wind speeds, even
for specific buildings and other structures. To deal with this complexity and lack of data, buildings are
grouped into categories based upon key characteristics. The relationships between key features of
wind speeds and average degree of damage with associated losses for each building category are
based on current data and available theories.

The results of a hurricane loss analysis should not be looked upon as a prediction. Instead, they are
only an estimate, as uncertainty inherent to the model will be influenced by the quality of inventory
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data and the hazard parameters. This is particularly true in areas where hurricane events are
infrequent or where recorded data is scarce.
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Section 2. Overview of the Hurricane Model

This brief overview of the Hurricane Methodology is intended for SLTT officials contemplating a
hurricane loss analysis.

The Hazus Methodologies will generate an estimate of the consequences to a city or region from a
hurricane scenario or from a 100,000-year ensemble of probabilistic events. The resulting "loss
estimate" will generally describe the scale and extent of damage and disruption that may result from
the modeled hurricane event. The following information can be obtained:

= Quantitative estimates of losses in terms of direct costs for repair and replacement of damaged
buildings, direct costs associated with loss of function (e.g., loss of business revenue, relocation
costs), household displacements, shelter requirements, quantity of debris, and regional
economic impacts.

= Functionality losses in terms of loss-of-function and restoration times for hospitals, police
stations, fire stations, and emergency operations centers.

To generate this information, the Methodology includes:

= Classification systems used in assembling inventory and compiling information on the General
Building Stock (GBS), the components of transportation and utility systems, and demographic
and economic data.

= Vulnerability functions for estimating type and extent of damage and for summarizing losses.

= National and regional databases containing information for use as baseline (built-in) data
useable in the calculation of losses if there is an absence of user-supplied data.

These systems, methods, and data have been combined in a user-friendly GIS software for this loss
estimation application.

The Hazus software uses GIS technologies for performing analyses with inventory data and displaying
losses and consequences on applicable tables and maps. The Methodology permits estimates to be
made at several levels of complexity, based on the level of inventory data entered for the analysis
(i.e., baseline data versus locally enhanced data). The more concise and complete the inventory
information, the more accurate the results.

The following figure provides a graphic representation of the modules that the Hazus Hurricane
Model Methodology is comprised of, and their interrelation in deriving estimates.

Page 2-1




Hazus Hurricane Model User Guidance

Hazus Hurricane Model Methodology
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Figure 2-1 Conceptual Steps in Assessing and Mitigating Losses due to Natural Hazards

While Figure 2-1 shows the conceptual relationships, the steps used in the Hazus Hurricane Model
are as follows:

= Select the area to be studied. The Hazus Study Region (the region of interest) is created based
on Census block, Census tract, county, or state level aggregation of data. 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.

= Integrate local inventory data. Include essential facilities, General Building Stock (GBS), or user-
defined facilities.

= Specify the hurricane hazard scenario. In developing the scenario hurricane, consideration
should be given to credible hurricane sources and potential hurricane tracks, wind speeds, and
surge inundation areas using the NHC and Hazus datasets, or subject matter experts.

= Update the tree and surface roughness parameters if improved data are locally available. The
tree database contains information on predominant tree type, density, and height categories.

= Use the formulas embedded in Hazus. Compute probability distributions for damage to different
classes of buildings and facilities. Then, estimate the loss-of-function, displaced households, and
short-term shelter requirements.
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=  Compute estimates of direct economic loss. Use a comprehensive set of economic loss functions
which incorporate tree blowdown losses to single-family homes and manufactured housing.

= Estimate the amount and type of debris.
= Calculate combined wind and storm surge hazard losses, if applicable.

The user plays a major role in selecting the scope and nature of the output of a loss estimation
analysis. A variety of maps can be generated for visualizing the extent of the losses. Generated
reports provide numerical results that may be examined at the level of the Census tract or
aggregated by county or region. For study regions that have been created to model both wind and
flood hazards, results are provided at the Census block level.

2.1 Hurricane Hazards in the Hurricane Model

The hurricane-related hazards considered by the Hazus Methodology in evaluating damage, resultant
losses, and displaced population are introduced in this section. Additional details are provided in
subsequent sections. Most damage and loss caused by a hurricane is directly or indirectly the result
of wind and storm surge forces. Thus, Hazus evaluates the geographic distribution of wind speed and
surge depth as a result of a specific hurricane scenario.

The following five features of hurricanes can have an adverse effect on structures and facilities and
are assessed in Hazus:

=  Wind pressure: It is important to understand how wind loads get applied to a building’s walls and
roof. This includes characterizing the hurricane itself in terms of wind speed and wind direction,
as well as how the building is configured and built.

=  Windborne debris: A significant amount of the damage to buildings and facilities associated with
hurricane winds is produced by windborne debris impacting the buildings and damaging the
building exterior, including roof covering, windows, doors, and other openings. Two windborne
debris models are used in the model. The first applies to residential environments, and the
second is a commercial building model for predicting the damage produced by windborne gravel.

= Rainwater penetration: A majority of the hurricane damage to the interior and contents of
buildings results from rain entering the buildings through damage to the roof, fenestrations (i.e.,
windows and doors), or cladding. The effects of rainwater penetration are included in the
development of the damage and loss functions used to predict the combined effects of wind
pressure, windborne debris, and rainfall acting on a structure.

= Tree blowdown: Trees have both positive and negative effects in the presence of extreme winds.
On the positive side, trees provide shelter to structures, reducing the likelihood of damage
produced by the direct action of wind. On the negative side, the existence of many trees
surrounding a building increases the likelihood of a tree striking and damaging the building.
Using the hurricane characteristics and a tree database, Hazus uses tree blowdown probability
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curves and empirical damage models to determine additional residential damage and loss due
to tree blowdown. The tree fall models are applied as an additive term for building and contents
losses to small residential structures (i.e., single-family homes and manufactured housing).

= Storm Surge: Storm surge can have a major impact on structures along the coast that are
impacted by wind and water. Hazus uses a customized version of the NOAA Sea, Lake and
Overland Surges from Hurricanes (SLOSH) model to estimate storm surge depths. Hazus also
provides a methodology that combines the wind and flood losses so that they are not double
counted.

A critical component in the modeling of wind effects, damage, and loss to buildings and facilities is
the assessment of the surface roughness. As the ground surface becomes rougher, the wind speeds
near the ground decrease while the upper-level wind speed remains the same. The wind loads
experienced by buildings located in a typical suburban, treed, or urban environment are much lower
than those experienced by buildings located in relatively unobstructed regions such as waterfront
and open field locations. The wind loads experienced by one- and two-story structures located in
forested areas may be as low as one half of those experienced by similar structures located in an
open environment.

2.2 Definitions of Structures

There are differences between the terminology used to designate distinctions between types or
categories of structures. The term “structure” refers to all constructions, such as a building, bridge,
water tank, shed, carport, or other man-made things that are at least semi-permanent. A building is a
structure with a roof and walls that is intended for use by people and/or inventory and contents, such
as a house, school, office, or commercial storefront. A facility corresponds to a particular place,
generally a building, with an intended purpose such as a school, hospital, electric power station, or
water treatment facility. Some facilities are defined as ‘essential facilities’ meaning the facility is
critical to maintaining services and functions vital to a community, especially during disaster events.
The buildings, essential facilities, and transportation and utility systems considered by the
methodology are as follows:

= General building stock: The key General Building Stock (GBS) databases in Hazus include square
footage by occupancy and building type, building count by occupancy, and building type, building
and content valuation by occupancy and building type, and general occupancy mapping. Most of
the commercial, industrial, and residential buildings in a region are not considered individually
when calculating losses. Buildings within each Census tract are aggregated and categorized.
Building information, derived from Census and employment data, is used to form groups of 39
hurricane specific building types and 33 specific occupancy classes (additional information on
the Hazus baseline GBS inventory data is provided in the Hazus Inventory Technical Manual
(FEMA, 2021). The degree of damage and loss is computed for each grouped combination of
specific building type and occupancy class. Wind and surge losses are provided individually and
combined in the results.
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= Fssential facilities: Essential facilities are the facilities that are vital to emergency response and
recovery following a disaster. These facilities can include, but are not limited to, medical care
facilities, emergency operations centers, police stations, fire stations, and schools. For this class
of structures, damage state probabilities and loss-of-function are evaluated on a building-by-
building basis in the wind model. There may be significant uncertainties in each estimate. The
flood (surge) model provides a damage percentage and loss. Hazus doesn’t provide a combined
wind and surge damage or loss for essential facilities.

= Transportation systems: Transportation systems, (including highways, railways, light rail, bus
systems, ports, ferry systems, and airports) are classified into components such as bridges,
stretches of roadway or track, terminals, and port warehouses. Impacts to transportation
systems are not included in the wind or surge models.

= Utility systems: Utility systems, including potable water, electric power, wastewater,
communications, and liquid fuels (oil and gas), are treated in a manner similar to transportation
systems. Impacts to utility systems are not included in the wind model. Damage, loss, and a
functionality assessment can be modeled for potable water, wastewater, natural gas, and
electric power facilities in the flood (surge) model.

= High potential loss facilities: In any region or community, there will be certain types of structures
or facilities for which damage and losses will not be (reliably) evaluated without facility-specific
supplemental studies. These facilities include dams and levees, nuclear power plants, and
military installations Impacts to high potential loss facilities are not included in the wind or surge
models.

= User-defined facilities: User-Defined Facilities (UDF) are buildings at specific locations that are
added to the inventory. Generally, there are few UDF in a Census tract, making it easier to obtain
specific information for each facility. Damage is evaluated on an individual building basis even
though the uncertainty in each estimate is large.

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.
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engineering data

Q
&
\o

N\
v? Combinations of local and
baseline hazard, inventory,
and damage information

9\"’ Baseline hazard, inventory, and
Q’V' damage information

Figure 2-2 Levels of Hazus Analysis

2.3.1 Analysis Based on Baseline Information

The basic level of analysis uses only the baseline databases built into the Hazus software and
Methodology for building square footage and value, population characteristics, costs of building
repair, and certain basic economic data. This level of analysis is commonly referred to as a Level 1
analysis. In a Level 1 (Basic) analysis, the tree inventory and surface roughness databases are
derived from national datasets. Direct economic and social losses associated with the GBS and
essential facility damage state probabilities are computed.

Other than defining the Study Regijon, selecting the hurricane(s), and making decisions concerning
the extent and format of the output, an analysis based on baseline data requires minimal effort from
the user. As indicated, the estimates involve large uncertainties when inventories are limited to the
baseline data. This level of analysis is suitable primarily for preliminary evaluations and crude
comparisons among different Study Regions with a Census tract as the smallest regional unit. A
Level 1 (Basic) analysis could be used for comparisons and preliminary evaluations to assist in
identifying potential mitigation actions within a community, which could be useful if evaluating
funding priorities for projects.
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2.3.2 Analysis with User-Supplied Inventory

Results from an analysis using only baseline inventory data can be improved upon greatly with at
least a minimum amount of locally developed input. Improved results are highly dependent on the
quality and quantity of improved inventory data. The significance of the improved results also relies
on the user’s analysis priorities. This level of advanced analysis is commonly referred to as a Level
2/Level 3 (Advanced) analysis. The following inventory improvements impact the accuracy of Level
2/Level 3 (Advanced) Analysis results:

= Preparation of a detailed inventory of all essential facilities.

= Use of locally available data or estimates of the square footage of buildings in different
occupancy classes.

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

= Use of local expertise to modify the mapping scheme databases that determine the percentages
of specific building types associated with different occupancy classes and the wind
characteristics of buildings.

= Development of maps of tree inventories and surface roughness. These maps, if available, are
used for evaluating the effects of these local conditions on damage and losses.
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Section 3. Getting Started Part 1: 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 hurricane hazard is defined, and the
analysis is carried out.

Hazus will prompt users to create a new region or import a previously created region. Users can also
open, delete, duplicate, back up, and 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. Select OK to activate the window shown in
Figure 3-2. In this dialog, select the Study Region’s hazard type for the analysis.

Click Next to open the window shown in Figure 3-3 and name the region and create a description.
Click Next, which will open the window shown in Figure 3-4. Select Hurricane and click Next.

Hazus Startup >

“Welcome to Hazus.

In order o uge Hazuz, vou need to define the study
region to be uzed in the analysis.

Pleasze zelect the desired option below, and a wizard
will gquide you through the necessary steps.

[
b
L]
-l
L
N
=
=1
=
(=
= o
=
cC
=T
L
.

" Import a region

Risk Asaswumon e ik nsucton. () FEMLA oK,

E xit

HURRICAME = TSUNAMI

Figure 3-1 Select Create a New Region in Hazus Startup
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Create Mew Region X
2 Welcome to the Create New
T Region Wizard
This wizard will guide you through the steps needed to create a
new study region.
To continue, click Mext.
T
Risk Assrssmest. Risk Anduction, @ FEMA
Mext = Cancel
Figure 3-2 Select Create New Region in Wizard
Create New Region X
Study Region Name @

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

Enter a name below which uniquely identifies your region. The name can be up to 18
characters long and cannot contain any spaces. Please note that your study region
name will appear in the footers of all Hazus reports and cannot be easily changed later.

Region description (optional):

< Back Cancel

Figure 3-3 Create a Study Region Name
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Create New Region X

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

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

| Earthquake
[ Flood
[¥" Hurricane

[ Tsunami

Notes:
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 on, in
other words, you cannot add another hazard to it. Alternatively, you may re-create a
similar region with different hazard(s).

3. If you are creating a Near Source only Tsunami region, please also check Earthquake
checkbox.

< Back Next = Cancel

Figure 3-4 Select Hazard Type for New Region

3.2.1 Select the Scenario Operation

After creating the Study Regjon, a pop-up will appear asking if the user would like to create a new
region using the Hurricane Scenario Wizard. Select No, as it is recommended that users define the
study region themselves.

3.2.2 Select Aggregation Level

After selecting the scenario, define the new region by geographic level (state, county, or Census
tract), also called aggregation level. See Figure 3-5. Click Next to select the state (see Figure 3-6).
Select the state, which will open county selection window shown in Figure 3-7. After selecting the
county and clicking Next, begin aggregation by clicking Finish on the screen that will appear next (not
shown). The program will process until the region has been created. Click OK in the pop-up window
that confirms that the Study Region was created.
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Create New Region

Aggregation Level

(" State

@ County

(" Census tract
@

o)

The aggregation level indicates the geographic area for the risk analysis and loss calculations.

‘You can define your study region at one of the geographical levels listed below. This is
called the aggregation level. For the flood model, it is recommended to choose a study
at the county level or smaller. Please select the level for your study region below.

< Back Next >

Cancel

®

Figure 3-5 Select Desired Aggregation Level

Create New Region

State Selection

States (1 selected):

Please select the state(s) for the study region you want to create.

Maine (ME)
Maryland (MD)
Massachusetts (MA)
Mississippi (MS)
New Hampshire (NH)
New Jersey (NJ)

Pennsyivania (PA)
Puerto Rico (PR)
Rhode Island (RI)
South Carolina (SC)
Texas (TX)

New York (NY
North Carolina (NC

v Show map

The state selection narrows down the location of the region to be created to specific state(s).

< Back | Next >

®

Cancel

Figure 3-6 Select Appropriate State for the New Region
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Create New Region

County Selection

States:

North Carolina (NC

The county selection defines the county or counties within previously selected state(s), to include in the study region.

X

H)

Please select the county or counties for the study region you want to create.

Counties (1 selected):

Anson A Select all counties
Ashe

Avery

Beaufort Deselect all counties
Bertie

Bladen

Buncombe SETIEY
Burke

Cabarrus

Caldwell

Camden N~

Total: 1 [ Auto select all

Cancel

< Back Next = |

Figure 3-7 Select County for the New Region

3.3 Delete Region

The Delete Region option shown in Figure 3-8 will not be available until a region has been created or
imported. Select Delete Region and click OK, as shown in Figure 3-9.
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Hazus Startup X

Welcome to Hazus.

In order to use Hazus. you need to define the study
region to be used in the analysis.

Flease select the desired aoption below, and a wizard
will guide you through the necessary steps.

s}
=}
a
P
™
w
=
=
(=2
L
b
s
E4
[}

(" Create a new region

* TSUN

(" Open a region

HURRICANE

® Delete aregion

(" Duplicate a region

(" Export/Backup aregion

" Import a region

Exit

Figure 3-8 Delete a Region

Delete Region et

Below is a list of the study regions you have created so far. Select the region you want to delete.
Right-click mouse for more options.

Region Description Created

# regions listed: 1

Delete Cone

Figure 3-9 Select Region to Delete
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34 Duplicate Region

The Duplicate Region option shown in Figure 3-10 will not be available until a region has been
created or imported. Select Duplicate Region and click OK. The selected region can be duplicated, as
shown in Figure 3-11.

Hazus Startup X

YWelcome to Hazus.

In order to use Hazus. you need to define the study
region 1o be used in the analysis.

JUAKE = FLOOD

W

Flease select the desired option below, and a wizard
will guide you through the necessary steps.

.
=
e
=
Lt
=

-
g
L

(" Creafe a new region
" Open aregion

S " Delete aregion

e — @FEM_&. ] Duplicate a region
" Export/Backup aregion

" Import aregion

QK

Exit

Figure 3-10 Duplicate a Region
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Duplicate Region X
Eelow is a list of the study regions you have created so far. Select the region you want to duplicate, and
then click 'Duplicate’ button below.

Region Description Created
Brunswick_NC Hurricane Hugo Analysis T115/2021 1:10:26
< >
Region:
# regions listed: 1 Duplicate Bz

Figure 3-11 Select Region to Duplicate

3.5 Export Region

The Export/Backup a Region shown in Figure 3-12 will not be available until a region has been
created or imported. Select Export/Backup a Region and click OK. The user can then export/backup
a region, as shown in Figure 3-13.

Hazus Startup X

YWelcome to Hazus.

Inorder to use Hazus. you need to define the study
region to be used in the analysis

Please select the desired option below, and a wizard
will guide you through the necessary steps.

=]
3
=
[
w
E
=
=3
T
=
o
<
(]

(" Create a new region

(" CQpenaregion

~

Delete aregion

" Duplicate aragion

® Export/Backup aregion

" Import a region

Exit

Figure 3-12 Export or Backup a Region
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Export/Backup Region X
Below is alist of the study regions you have created so far. Select the region you want 1o
exportbackup. then specify the name of the export file by clicking 'Browse', and finally click
'Export/Backup’ button to start the export.
Region ‘ Description | Created
Brunswick_NC Hurricane Hugo Analysis T115/2021 1:10:26
£ >

Region:
Export file name: Browse
‘ Close ‘

Figure 3-13 Select Region to Export or Backup

3.6 Open Region

Open the newly created region in the Hazus startup, as shown in Figure 3-14. This will open the Open
Region Wizard, shown in Figure 3-15, and allow selection of the Study Region created in the previous
steps. Select the region that was created in the previous steps, as shown in Figure 3-16, and click
Next. Click Finish on the screen that will appear next (not shown) and the region will open.
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Hazus Startup hd

Welcome to Hazus.

In order to use Hazus, you need to define the study
region to be used in the analysis.

JUAKE = FLOOD

o

Flease select the desired aption below, and awizard
will guide you through the necessary steps.

=
=
[+ 4
=
w

5
<
L

" Create a new region
(@ Open aregion

£

2 (" Delete aregion

e asessmant. ok nsueson. () FEMA (" Duplicate a region

" Export/Backup a region

" Import aregion

Exit

Figure 3-14 Open a Region

X

Open Region

Welcome to the Open Region
Wizard

JUAKE » FLOOD

Q

EARTH(

This wizard will help you select a study region from among the
regions you have already created.

To continue, click Next.

Cancel

Figure 3-15 Open Region Wizard
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Open Region X
Select Region
The study region selection sets the region that will be opened.

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

Region Description Created

Hurricane Hugo Analysis 11/15/2021 1:10:2

< Back | Next = | Cancel

Figure 3-16 Select Region to Open

3.7 Import Region

Select Import a Region and click OK. A file explorer will open. Select an export Hazus file (.hpr) as
shown in Figure 3-17. Name the imported region as shown in Figure 3-18. Hazus is designed to only
allow importing Hazus files from the current Hazus version and the immediate previous version.
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Hazus Startup X

Yelcome to Hazus.

Im order to use Hazus, you need to define the study
region to be used in the analysis.

JUAKE - FLOOD

W

Flease select the desired option below, and awizard
will guide you through the necessary steps.

L
=
i 4
=T
[T}

S
J
L

(" Create anew region

(" Open aregion

% (" Delete aregion

ek smvesment. stk o, () FEMA (" Duplicate a region
(" Export/Backup a region

@ Import a region

Ok
Exit
Figure 3-17 Import a Region
Imported Region Name X
Mame imported region as: oK
‘Hurricane_Analysis Cancal

Description (optional):

‘Imporﬂ

Figure 3-18 Provide the Name for the Imported Region
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Section 4. Getting Started Part 2: Basic Hazus Analysis

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

Section 4 shows how to run a basic Hurricane Probabilistic Hurricane Level 1 GBS Analysis. Refer to
the Technical Manual for information on the simulation modeling that produced the probabilistic
wind field data used in the analysis.

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

Hazus Startup X

“Welcome to Hazus.

In order to use Hazus. you need to define the study
region to be used in the analysis.

JUAKE = FLOOD

W

Flease select the desired option below. and a wizard
will guide you through the necessary steps.

" Create a new region

T
=
[
<
ri]
=
=
2
=

® Open aregion

HURRICANE

(" Delete aregion

" Duplicate a region
" Export/Backup a region

" Import aregion

QK

Exit

Figure 4-1 Open a Region
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Open Region X
m @ Welcome to the Open Region
: 2 Wizard

E’
g
N 5 This wizard will help you select a study region from among the
t regions you have already created.
: To continue, click Next.
%
e snssssmt sak nsuctn, () FEMA
Next> | Cancel
Figure 4-2 Open Region Wizard
Select Next. In the Select Region window (Figure 4-3), select the region.
Open Region X
Select Region
The study region selection sets the region that will be opened.

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

Region Description Created
i Hurricane Hugo Analysis

< Back Next > Cancel

Figure 4-3 Select the Region to Open
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Click Next, which will open the Completing the Region Review Wizard (Figure 4-4). Here the user can
review the region and hazard that the user selected. Select Finish. An ArcMap showing the Study
Region will open (Figure 4-5).

Open Region X
Completing the Open Region
Wizard
You have successfully completed the Open Region Wizard.
You have selected to open the region:
Brunswick_NC
The hazard you selected was:
....................... Hurricane
To close this wizard, click Finish.
< Back | Finish | Cancel
Figure 4-4 Confirm the Selected Region
Q Hazus: Wind - Brunswick_NC; Current Scenario: Probabilistic — O X
File Edit View Inventory Hazard Analysis Results Bookmarks Inset Selection Geoprocessing Customize Windows Help
7 [ & SaveAs.. B & - [|1:647.218 vi a2 GEBE P
QA i« W- T N @E MBS TR
Table Of Contents 2 x
EEELE
0 S L;;ers
# [ 1000 year return period peak gust (mph)
4 [ 500 year return peried peak gust (mph)
4 [0 200 year return peried peak gust (mph)
# [ 100 year return peried peak gust (mph)
@ [0 50 year return period peak gust (mph)
@ [0 20 year return period peak gust (mph)
@ [ 10year return period peak gust (mph)
@ [0 Roughness
= Census Tract
|
= Region Boundary
|
= County Boundaries
]
= State Boundaries
O
-78.641 33.804 Decimal Degrees

Figure 4-5 Example - Hurricane Model in ArcMap
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To choose a probabilistic run, open the Hazard drop-down menu and select Scenario (Figure 4-6).

Hazard | Analysis  Results

SCENArio... '1;2E

Showe Current

Figure 4-6 Select Scenario in Hazard Menu

Selecting Scenario will open the Hurricane Scenario Management Wizard (Figure 4-7). Select Next,
which will open the Scenario Operation window (Figure 4-8). Choose the Probabilistic Option and
choose Next.

Scenario Wizard X

Welcome to the Hurricane Scenario
Management Wizard

The Scenario Management Wizard will guide you through the process of defining a storm track for
a hunicane scenario

Humicane scenarios may be created by importing data from a file, manually entering data, or
copying an existing scenario.

Additionally, you can export a scenario to a file or delete a scenario that is no longer needed.

L
-
<
o
o
o
2
I

Figure 4-7: Hurricane Scenario Management Wizard
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Scenario Wizard X

Scenario Operation

This page allows you to select an operation to perform on a scenario.

Hurticane Scenarios

Probabilistic
Historic (@) Activate

< Create New Scenario >
Edit

Copy
Delete

Export

< Back Cancel

Figure 4-8 Select Probabilistic Hurricane Scenario

In the Activate Scenario window (Figure 4-9), select Yes and then choose Next, and Finish on the
following window (not shown) which will activate the probabilistic scenario.

Scenario Wizard X

This page allows you to activate the scenario for analysis.

Activate Scenario ‘ . ’
B

Make this scenario active for analysis?

(® Yes. Make this scenario active.
(O No. Do not make this scenario active.

< Back Cancel

Figure 4-9 Select Yes to Activate Scenario
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Now that the scenario has been activated, the user can run the analysis. Open the Analysis drop-
down menu and choose Run (Figure 4-10).

Analysis | Results  Bookrmarks In

Darmage Functions
Loss Functions
Loss of Use Functions

Dehris Functions

Pararneters *

Rur...

Showy Coastal Surge Status

Figure 4-10 Select Run in Analysis Menu

The Analysis Options window (Figure 4-11) will allow the user to select the inventory items that will be
analyzed for the Study Region. Select the inventory items and then select Run Analysis. The program
will start the analysis and show a progress bar (Figure 4-12). When the run has finished, the Analysis
Completed window (Figure 4-13) will appear. The user will now be able to access all the information
that is discussed in Section 8 through the Results Menu.

Analysis Options X

= Direct Physical D amage Select Al

= Buildings and Facilities
General Buikdings Deselect Al
= Essential F acilities Expand Al
; Medical Care
Fire Stations
Police Stations
Emergency Centers
Schools
User-Defined Buildings
= Induced Physical Damage
- Debiis
Buildings
= Trees

Collapse &ll

= Direct Social and Economic Loss
Direct Economic Loss - General buildings
Direct Social Loss - Shelter
= Automated Output Options
Create Summary Reports
Create Maps Output Options

Run Analysis

Physical Damage Related. Cancel

Figure 4-11 Select Inventory Items and Run Analysis
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Run Analysis

Analysis Progress

Total

Aggregating Analysis Functions by Specific Building Type...

. LCancel 3

Figure 4-12 Analysis Progress

Hazus Information X

o Analysis Completed

Figure 4-13 Analysis Completed
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Section 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. The screenshots in this
Section show all the options for the inventory menu.

Inventoryi Hazard Analysis Results

General Building Stock »
Essential Facilities 3
High Potential Loss Facilities
User Defined Facilities
Transportation Systems

Utility Systems

Demographics

View Classification

Figure 5-1 Inventory Menu

51 General Building Stock

The first type of inventory is General Building Stock. The subtypes are Square Footage, Building
Count, Dollar Exposure, General Building Type Mapping, Specific Building Type Mapping, and Wind
Building Characteristics Distribution, as shown in Figure 5-2.

[ General Building Stock > ] Square Footage...
Essential Facilities > Building Count...
High Potential Loss Facilities Dollar Exposure...

User Defined Facilities General Building Type Mapping...

Transportation Systems Specific Building Type Mapping...

Utility Systems Wind Building Characteristics Distribution...

Figure 5-2 Inventory / General Building Stock Menu

5.1.1 Square Footage

Square Footage, opened through the menu shown in Figure 5-3, allows the user to see the type of
square footage distribution in thousands of square feet per the Census tracts, as shown in
Figure 5-4.

General Building Stock » || Square Footage..,
Essential Facilities k Building Count..,
High Potential Loss Facilities Dollar Expasure..,

Figure 5-3 General Building Stock / Square Footage Menu
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Square Footage
Selected County
Al v
Square Footage Distribution (thousand sq. ft.)
Census Tract RES1
1 316.99
2 37013020102 1,29216
3 37018020103 491042
4 37013020104 2,563.75
5 | 37019020201 2,01816
6 |37019020202 3487.29
7 37018020203 1,456.47
8 |37019020204 299266
9 |37019020303 1,789.94
10 37013020304 3,739.80
11 37013020305 246431
12 | 37018020306 1,807.56
13 37019020307 1,997.96
14 37018020308 354616
15 37013020309 4619.72
16 37018020310 4,025.07
17 37018020402 5,064.92
37013020403 211398
019 404 443 o

RES2
967.82
548.21
B91.46
700.439

78.96
B66.65
23462
B42.96
94378
903.53

31.58
13536

0.00
0.00

48.50
730.94

151378

318434

A0

RES34 RES3B

2268 0.00
0.00 0.00
75.60 0.00
75.60 2268
000 0.00
41.58 30.24
0.00 0.00
1323 0.00
000 0.00
2457 34.02
56.70 79.38
5292 15.12
13230 56.70
6993 0.00
66.15 154.98
£9.93 79.38
120.96 71.82
1323 0.00

RES3C
0.00
0.00

25.65
0.00
3847
2565
0.00
641
4488
121.83
141.06

Ma

Figure 5-4 Square Footage Table

5.1.2 Building Count

Building Count (Figure 5-5) allows the user to review the building count per Census tract By
Occupancy and By Building Type for specific and general occupancies, as shown in Figure 5-6.

RES3D

General Building Stock

|

Essential Facilities

High Patential Loss Facilities

Square Footage..,

d

Building Count...

Dollar Exposure...

Figure 5-5 General Building Stock / Building Count Menu
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Building Count X

By Occupancy By Building Type
Table Type:
Number of Buildings By Specific Occupancy v

Building Count:

Census Tract RES1 RES2 RES34 = RES3B = RES3C | i=

1 |3?D1 3020101 I 208 858 12 0 E

2 37019020102 798 486 0 0 0 [«
3 37019020103 2,687 613 40 0 4
4 37013020104 1,607 621 40 6 0
5 3701902020 1,150 70 0 0 B
6 37015020202 1,929 551 22 8 4
7 37019020203 852 208 0 0 0
g8 37019020204 1.871 570 7 0 1
9 37015020303 1135 842 0 0 7

10 | 37019020304 2,080 am 13 3 19 ¥l

11 | 37019020305 1617 28 30 21 2 |¥

: =

-

Map Print Cancel

Figure 5-6 Building Count (by Occupancy) Table

5.1.3 Dollar Exposure

Dollar Exposure (Figure 5-7) allows the user to review Building exposure per Census tract in
thousands of dollars, Contents, and Total. In the Building menu, the user can select Specific
Occupancy, as shown in Figure 5-8, and General Occupancy, Specific Building Type, and General
Building Type for Building.

General Building Stock » | Square Footage...
Essential Facilities » Building Count...
High Potential Loss Facilities | Dollar Expasure..,

Figure 5-7 General Building Stock > Dollar Exposure Menu
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Dollar Exposure X

Building Contents Total

Table Type:
Spectfic Occupancy ~
Exposure [Thousands of Dallars):
Census Tract RES1 RES2 RES3A RES3B RES3C RES3D RES3E =
1 35192 44,044 2,367 0 0 0 0 |2]
2 37018020102 175,244 24 947 0 0 0 0 0|4
3 37018020103 781,916 31,462 7.888 0 4336 0 0
4 37019020104 332590 31,875 7.688 2088 0 0 0
5 37018020201 306,038 3,580 0 ] 505 18,193 4931
6 | 37019020202 539,610 30,330 4,335 2,784 4,336 0 0
7 37019020203 213,461 10,676 0 0 0 0 0
8 | 37018020204 391,319 29,237 1.379 0 1,084 0 9,862
9 | 37019020303 223895 43222 0 0 7.588 0 0
10 | 37018020304 534,321 41,120 2,564 3132 20,601 58,648 4,931
11 | 37013020305 273615 1.432 5,917 7,309 23,853 4,044 0
12 | 37019020306 259,782 6,159 5,520 1,392 3,252 0 4,931
13 | 37019020307 390,586 0 13,807 5,222 0 0 0 C
14 | 37018020308 527,246 0 7.292 0 0 0 0 E
15 | 37018020309 626,521 2195 6,895 14,268 0 8,083 0 E
40 27204 9020240 EQd o = O 1l = () 40
4] ml

Map Print Cancel [

Figure 5-8 Dollar Exposure (By Building Occupancy) Table

5.1.4 General Building Type Mapping

General Building Type Mapping (Figure 5-9) allows the user to assign, view, and edit the distribution
of general building types in each occupancy type and Census tract, as shown in Figure 5-10. General
building type mapping schemes can be assigned at the state, county, and Census tract levels.

As shown in Figure 5-10, select one or more counties and select Census Track List to see a list of the
Census tracts in the selected counties. To change the mapping scheme assigned to one or more
Census tracts, highlight the states, counties, and Census tracts of interest, select the desired
mapping scheme from the drop-down list in the top right corner of the window and click Apply.

| General Building Stock » | Square Footage...
Essential Facilities » Building Count...
High Potential Loss Facilities Dollar Exposure...
User Defined Facilities | General Building Type Mapping...
Transportation Systems Specific Building Type Mapping...
Utility Systems Wind Building Characteristics Distribution...

Figure 5-9 General Building Stock > General Building Type Mapping Menu
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4 General Building Type Mapping XL

Apply Mapping Schemes:

States: Counties: Mapping Schemes:  NC1 v Apply
Census Tract Mapping Scheme A

37019020101 NC1

37019020102 NC1

37019020103 NC1

37019020104 NC1

37019020201 NC1

37019020202 NC1

37019020203 NC1

37019020204 NC1

37019020303 NC1

37019020304 MNC1 v

Census Block List (@) Census TractList (O County List
Mapping Scheme Management:

Scheme Name Type Date Created Date Modified Wiew
NC1 System 07/10/2002 07/10/2002 Copy

Edit
Delete
Impaort

Export

Cancel

Figure 5-10 General Building Type Mapping Schemes

5.1.5 Specific Building Type Mapping

The Specific Building Type Mapping menu (Figure 5-11) allows the user to assign, view, and edit the
distribution of building types in each occupancy and Census tract. The data in these dialogs are
specific to the Hurricane Model. Selecting Specific Building Type Mapping will open the window
shown in Figure 5-12.

Inventory | Hazard Analysis Results Bookmarks Insert Selection Geoprocessing |

| General Building Stock > Square Footage... 1
Essential Facilities » Building Count...
High Potential Loss Facilities Dollar Exposure... I

User Defined Facilities General Building Type Mapping...

Transportation Systems | Specific Building Type Mapping... |
Utility Systems

Wind Building Characteristics Distribution... ".

Figure 5-11 General Building Stock > Specific Building Type Mapping Menu
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.| Specific Building Type Mapping

Apply Mapping Schemes:

Mapping Scheme Management:

States: Counties:
North Carolina Brunswick, NC

Mapping Schemes:  Florida_Central ~

Census Tract

370130201
37019020102
37019020103
37019020104
37013020200
37019020202
37019020203
37013020204
37013020303
37019020304

Mapping Scheme

Southeast_Coastal
Southeast_Coastal
Southeast_Coastal
Southeast_Coastal
Southeast_Coastal
Southeast_Coastal
Southeast_Coastal
Southeast_Coastal
Southeast_Coastal
Southeast_Coastal

Census Block List (@) Census TractList (O County List

Scheme Name Type Date Created Date Modified -
Southeast_lnland Systemn 03/13/2003 03/13/2003
Southeast_Coastal System 03/13/2003 03/13/2003
Puerto_Rico System 041272021 Danzs2021
Northeast_Inland System 03/13/2003 03/13/2003
Mortheast_Coastal System 03/13/2003 03/13/2003
Florida_Southeast System 03/13/2003 0313/2003
Florida_South System 03/13/2003 03/13/2003
Florida_Morth System 03/13/2003 03/13/2003 v
Meaide Mabaal Cicabans bl R R e T Ll s R Ua T )

Figure 5-12 Specific Building Type Mapping Schemes

5.1.6  Wind Building Characteristics Distribution

The Wind Building Characteristics Distribution menu (Figure 5-13) allows the user to assign, view,
and edit the distribution of wind building characteristics in each building type and Census tract. The
data in these dialogs are specific to the Hurricane Model. Selecting the Wind Building Characteristics
Distribution will open the table shown in Figure 5-14.

Apply

Wiew
Copy
Edit
Delete
Import

Export

Cancel

| General Building Stock

a

Essential Facilities

User Defined Facilities

Transportation Systems
Utility Systems

High Potential Loss Facilities

3

Square Footage...

Building Count...

Dollar Exposure...

General Building Type Mapping...

Specific Building Type Mapping...

Wind Building Characteristics Distribution...

Figure 5-13 General Building Stock > Wind Building Characteristics Distribution Menu
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4 Wind Building Characteristics Distribution

Mapping Scheme Management:

Apply Mapping Schemes:
States: Counties:
MNorth Carolina Brunswick, NC

Mapping Schemes: | Florida_Central v
Census Tract Mapping Scheme
7019020101 Southeast_Coastal
37019020102 Southeast_Coastal
37019020103 Southeast_Coastal
37019020104 Southeast_Coastal
37019020201 Southeast_Coastal
37019020202 Southeast_Coastal
37019020203 Southeast_Coastal
37019020204 Southeast_Coastal
37019020303 Southeast_Coastal
37019020304 Southeast_Coastal

Census Block List (@) Census Tract List (O County List

Scheme Name Type Date Created Date Modified »
Southeast_Inland System 031372003 03/13/2003
Southeast_Coastal System 03/13/2003 03/13/2003
Puerta_Rico System 04/01/2021 04/01/2021
Northeast_Inland System 03/13/2003 03/13/2003
Northeast_Coastal System 031372003 03/13/2003
Florida_Southeast Systemn 03/13/2003 03/13/2003
Florida_South System 03/13/2003 03/13/2003
Florida_MNorth System 03/13/2003 03/13/2003 v
Flecide Mebeal PPy wepey [aSa s KW ialnTnlnl A7 SO0

Apply

View
Copy
Edit
Delete
Import
Export

Mitigate

Cancel

Figure 5-14 Wind Building Characteristics Distribution Schemes

5.2 Essential Facilities

Essential facilities include medical care facilities, fire stations, police stations, emergency response

centers, and schools.

5.2.1 Inventory

To view the essential facilities inventory in the Study Region, select Essential Facilities (Figure 5-15).

Selecting Inventory will open the window shown in Figure 5-16.

Inventory|Hazard Analysis  Results

General Building Stock

384,148

Bookrmarks  Insert  Selection Geoprocessing

- EGEEE

Essential Facilities

High Potential Loss Facilities

Inwentory

Wefind Building Characteristics Distribution

Figure 5-15 Inventory > Essential Facilities Menu
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Essential Facilities Inventory et
Medical Care Facilties Fire Stations Police Stations Emergency Response Centers  Schools
Table: Medical Care Facilities
=
D Census Tract Class Name Address 4]
=
1 |NCO000 37019020306 EFHM J. ARTHUR DO 924 HOWE ST
2 | MNCOD0C 37019020602 EFHS NOVANT HEAL 240 HOSPITAL DR NE
3 |NCOO001T 37019020102 EFHM STRATEGIC BE 2050 MERCAMTILE DRIVE
w
hd
>
4 »
|| =

Figure 5-16 Essential Facilities (Medical Care Facilities) Table

5.2.2 Wind Building Characteristics Distribution

Wind Building Characteristics Distribution (Figure 5-17) allows the user to assign, view, and edit the
distribution of wind building characteristics for essential facilities. The data in these dialogs are
specific to the Hurricane Model. Selecting the Wind Building Characteristics Distribution will open the
table shown in Figure 5-18.

Inwventory | Hazard Analysis  Results  Bookmarks Insert  Selection  Geoprocessing
General Building Stock b 384,148 - ;_:' m % ]
Essential Facilities 3 | Irwentary
High Potential Loss Facilities | Wifind Building Characteristics Distribution

Figure 5-17 Essential Facilities > Wind Building Characteristics Distribution Menu
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| EF Wind Building Characteristics Distribution X

Apply Mapping Schemes:

States: Counties: Mapping Schemes: | Florida_Central v Apply
Census Tract Mapping Scheme A

37019020101 Southeast_Coastal

37019020102 Southeast_Coastal

37019020103 Southeast_Coastal

37019020104 Southeast_Coastal

37019020201 Southeast_Coastal

37019020202 Southeast_Coastal

37019020203 Southeast_Coastal

37019020204 Southeast_Coastal

37019020303 Southeast_Coastal

37019020304 Southeast_Coastal v

Census Block List @) Census Tract List (O County List

Mapping Scheme Management:

Scheme Mame Type Date Created Date Modified A Wiew
Southeast_|nland System 07122201 o7Azs2011 Copy
Southeast_Coastal System 07/12/201 071272011
Puerto_Rico Systemn 01/18/2021 0118/2021 Edit
Northeast_lnland System 07A2/2011 0722011 Delete
Northeast_Coastal System 0712201 o7Az2/2011 [t
Florida_Southeast System 07/12/201m 071272011
Florida_South System a7/12/201 071z2/2011 Export
Florida_North System 07/12/20m n7nz/s20m v
Fleaide Mooateal foisbans AT MM AT 04

Cancel

Figure 5-18 Essential Facilities > Wind Building Characteristics Distribution Schemes

53 High Potential Loss Facilities

High Potential Loss Facilities (HPLF) (Figure 5-19) allows the user to view and map the default
database for the Study Region. Damage and loss are not computed for HPLF in the current version of
the Hurricane Model. Selecting High Potential Loss Facilities will open the table shown in

Figure 5-20. HPLF include dams and levees, nuclear power facilities, and military installations.

Inventory | Hazard Analysis Results

General Building Stock 4

Essential Facilities »

| High Potential Loss Facilities

User Defined Facilities
Transportation Systems
Utility Systems
Demographics

View Classification

Figure 5-19 Inventory > High Potential Loss Facilities Menu
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High Potential Loss Facilities Inventory X
Dams and Levees Nuclear Power Facilities  Military Installations
Table:
1D HplfClass Census Tract Mame Addres f
2]
w
5
>
4 4
Prnt mao [ ok Cancel

Figure 5-20 High Potential Loss Facilities (Nuclear Power Facilities) Table

5.4 User-Defined Facilities

User-defined facilities (UDF) are buildings at specific locations that the user adds to the inventory.
Hazus uses “user-defined facilities” and “user-defined structures” interchangeably. Damage is
evaluated on a building-by-building basis for user-defined facilities. Due to limited functionality of the

current Hurricane Model, the hurricane UDF analysis is limited to hurricane damage state estimates
and does not estimate dollar losses.

Selecting User-Defined Facilities (Figure 5-21) will open the table shown in Figure 5-22.

Inventory | Hazard Analysis Result:

General Building Stock 4

Essential Facilities »
High Potential Loss Facilities
| User Defined Facilities

Transportation Systems
Utility Systems

Demographics

View Classification w

Figure 5-21 Inventory > User-Defined Facilities Menu
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User-Defined Facilites Inventory X
Table:

D Census Tract Occupancy Name Address 3
Class B
4]

A

kd

>

4 »
Map Print Cancel

Figure 5-22 User-Defined Facilities Table

See Section 9 for information on the advanced Hazus analysis user-defined inventory, which allows
the user to import custom data into Hazus.

5.5 Transportation Systems

Transportation lifelines, including highways, railways, light rail, bus systems, ports, ferry systems and
airports, are divided into components such as bridges, stretches of roadway or track, terminals, and

port warehouses. Selecting Transportation Systems (Figure 5-23) will open the window shown in
Figure 5-24.

Inventory | Hazard  Analysis  Resuli
General Building Stock »

Eszential Facilities 3
High Potential Loss Facilities
Hazardous Material Facilities

User Defined Facilities

Transportation Systerns
Utility Systerns

Dermographics

Wiews Classification

Figure 5-23 Inventory > Transportation Systems Menu
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- '

Transportation Systerms Inventony @
Highwuay |Hailwa_l,ll Light Haill Bus I Port I Fermy I .i'-.irpu:urt|
Table Type:
[Highwa_l,l Segmentz v]
Table:
IO SeamentClass CountyFips Mame Owwnen &=
1 [WCO00001 HRDZ 37019 7 State High B
2 |MCO00002 HRDZ 7019 Sey State High 4|
3 MCO00003 HRD1 7019 5211
4 | MCO00004 HRDZ 7019 Sey State High
5 | MCOO00006 HRDZ 7019 S8y
£ | MCO000OF HRD1 7019
7 MCOO0008 HRDZ 37019 587 State High
g | MCO00003 HRDZ 7019 s State High
9 | MCO00070 HRDZ 7019 s State High
10 | WCO0001 HRDZ 7019 5130
11 | WCO0o01 2 HRDZ 7019 117
HC00001 3 HRDZ 37019
Print ] [ hd ap ] [ 0k ] [ Cancel ]

Figure 5-24 Transportation Systems (Highway) Table

5.6 Utility Systems

Utility lifelines, including potable water, electric power, wastewater, communications, and liquid fuels
(oil and gas), are modeled similar to transportation lifelines. Examples of utility lifeline are electrical
substations, water treatment plants, tank farms, and pumping stations. Selecting Utility Systems
(Figure 5-25) will open the window shown in Figure 5-26.

Inventory | Hazard Analysis Result:

General Building Stock »

Essential Facilities »
High Potential Loss Facilities
User Defined Facilities
Transportation Systems

| Utility Systems |

Demographics

View Classification

Figure 5-25 Inventory > Utility Systems Menu
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Utility Systems Inventory X
Potable Water Waste Water Oil Natural Gas Hlectric Power Communications
Table Type:
Potable Water Facilties v
Table:
ID UtilFcltyClass Census Tract MName Addres f
1 |NCOOO013 PDFLT 37019020307 BALD HEAD ISLE099 INDI( & |
2 NCO000D19 PDFLT 37019020304 BRUNSWICK CINC 211
3 NCO00020 PDFLT 37019020102 BRUNSWICK CINCSR 164

Figure 5-26 Utility Systems (Potable Water) Table

5.7 Demographics

Population statistics are used in estimating losses such as displaced households, and shelter needs.
Population location, as well as ethnicity, income level, age, and home ownership, is needed to make
these estimates. The 2010 Census data are included with Hazus. Users may be able to obtain
updated information from the Census Bureau or from a regional planning agency. See Section 9 for
information on user-defined demographic and inventory data. Selecting Demographics (Figure 5-27)
will open the window shown in Figure 5-28.

Inventory | Hazard Analysis Result:

d General Building Stock 4

I Essential Facilities »
High Potential Loss Facilities
] User Defined Facilities

Transportation Systems
! Utility Systems

E | Demographics |

View Classification

R

Figure 5-27 Inventory > Demographics Menu
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Demaographics
Table:
‘ Census Block Population Households = GroupQuarters = Malele
1 |3?U1 90201011000 | 0 0 0
2 370190201011001 0 0 0
3 | 370190201011002 0 0 0
4 370190201011003 26 10 0
5 | 370190201011004 3 2 0
B | 370190201011005 41 1 0
7 370190201011006 32 g 0
8  370130201011007 47 1 1]
g 370190201011008 0 0 0
10  370130201011003 10 5 0
11 370190201011010 1] 0 1]
12 370190201011011 4 10 0
13 370150z01011012 0 0 0
14  370190201011013 0 0 0
15 |370190201011014 45 16 0
16 370190201011015 0 0 0

Figure 5-28 Demographics Table

5.8 View Classification

View Classification (Figure 5-29) allows users to view definitions of the classification categories.

Selecting View Classification will open the window shown in Figure 5-30.

Inventory | Hazard Analysis Result

General Building Stock »

Essential Facilities »
High Potential Loss Facilities
User Defined Facilities
Transportation Systems

Utility Systems

Demographics

| View Classification

Figure 5-29 Inventory > View Classification Menu
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Inventory Classifications X
Building and Facilties ~ Transportation System  Lhility Systems

Table Type: _

| Building Ocapmcy Classes v

T able:

Specific  General Specific Description
1 |RES1 |RES Single Family Dwelling
2 |RES2 RES Manuf. Housing
3 RES3a RES Duplex
4 |RES3B RES Triplex / Quads
5 RES3C RES Multi-dwellings (5 to 9 units)
6 |RES3D RES Multi-dwellings (10 to 19 units)
7 RES3E RES Multi-dwellings (20 to 49 units)
8 |RES3F RES Multi-dwellings (50+ units)
9 RES4 RES Temporary Lodging
10 RESS RES Institutional Dormitory
11 RESE RES Mursing Home
4
Pit || Close

Figure 5-30 View Classification (Building and Facilities) Table
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Section 6. Model Menu: Hazard

The two basic scenario options in the Hurricane Model are (1) a probabilistic hurricane scenario and
(2) a single deterministic hurricane track. Deterministic tracks can include both historic and
hypothetical hurricane tracks that are user-defined or imported from an external source. The inputs
required for both options are described in this Section.

6.1 Probabilistic Scenario

The probabilistic scenario is the default hazard scenario option in the Hurricane Model. The scenario
considers the associated impacts of many thousands of potential storms that have tracks and
intensities reflecting the full spectrum of Atlantic and Central Pacific hurricanes. Refer to the
Technical Manual for information on the data the probabilistic scenario is based on.

The probabilistic scenario option is the active scenario until a different type of scenario is made
active for the Study Region.

After selecting Scenario in the Hazard menu (Figure 6-1), the Scenario Wizard (Figure 6-2) will open.
The wizard will guide the user through defining a storm track for the probabilistic scenario. Click Next.

Hazard | Analysis  Res

Scenario..,

Showe Current:

Figure 6-1 Select Scenario in Hazard Menu

Scenario Wizard X

Welcome to the Hurricane Scenario
Management Wizard

The Scenario Management Wizard will guide you through the process of defining a storm track for
ahumicane scenario.

Huricane scenarios may be created by importing data from a file, manually entering data. or
copying an existing scenario.

Additionally, you can export a scenario to a file or delete a scenario that is no longer needed.

w
Z
<
e
o
o
2
X

Back Cancel

Figure 6-2 Scenario Wizard
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The probabilistic scenario is the first option in the Scenario Operation menu (Figure 6-3). Choose this
option and click Next.

Scenario Wizard X
Scenario Operation .
This page allows you to select an operation to perform on a scenario. l

Hurricane Scenarios

Probabilistic

Histaric @ Activate

< Create New Scenario >
Edit

Copy
Delete

Export

< Back Cancel

Figure 6-3 Select Probabilistic in Scenario Operation

Select the first option in the Activate Scenario menu (Figure 6-4) to activate the probabilistic scenario
option. Click Next.

Scenario Wizard X

Activate Scenario

This page allows you to activate the scenario for analysis.

Make this scenario active for analysis?

(®) Yes. Make this scenario active.

() No. Da not make this scenario active.

< Back Cancel

Figure 6-4 Select Yes to Activate Scenario
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6.2 Historic Scenario

The historic scenario is another scenario option in the Hurricane Model. Activating the historic
hurricane hazard allows users to select from the historical storms that are preloaded into the
program. Only historical storms that affected the Study Region should be selected. The historic
scenario walkthrough begins with the screen shown in Figure 6-5.

Scenario Wizard X
Scenario Operation .
This page allows you to select an operation to perfform on a scenario. l

Huriicane Scenarios

Probabilistic

(® Activate
< Create New Scenario >
Edit

Copy
Delete

E xport

< Back Cancel

Figure 6-5 Select Historic in Scenario Operation

Next, the user will see the Select Historic Storm Scenario menu (Figure 6-6). This menu contains a
predefined list of historic storms that includes the following information:

=  Year
= Name
= Peak gust

States affected

Landfall states

Select the desired storm for the Study Region and click Next.
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Scenario Wizard

Select Historic Storm Scenario*.

This page allows you to select a historic storm scenario Choose the storm you want to analyze and click next.

* The table below lists notable storms that made landfall in the United States, beginning in 1900.
Other historic storms may be found under the Hunrevac storm advisory scenario option.

Peak Gust States Landfall
j== Bere {mph) Affected | States
%5 | 1975 |ELOISE 124 \LFLGANC FL
5 | 1373 | FREDERIC 124 (PAVAWY | AL
57| 1380 ALLEN a7 ™ TX
58| 1933 ALICIA 110 LaTe | TX
53| 1985  GLORIA % WRIVAVT | CT
60 195 ELENA 123 ALFLLAMS  MS
SE ) S T
g2 1932  ANDREW 173 ALFLLAMS FL
B2 1932 INIKI 127 HE HI
B4 1935 |OFAL 101 SSCvAWY | FL
g5 1936  FRAN 110 NCSCYA | NC
g6 | 1939 |FLOYD 103 WYRISCVA  NC
§7 1993 BRET 34 ™ TX
B3| 2004 | FRANCES 110 INYPAWY  FL

< Back

Region Filter

LCancel

Figure 6-6 Select Desired Storm in Historic Storm Scenario

X

D

Next, the user will see the Scenario Review window (Figure 6-7), which has the scenario information.
Click Next. When the Activate Scenario window (Figure 6-8) appears, select the first option (to make

the scenario active) and click Next.

Scenario Wizard

Scenario Review

This page displays information specific to the scenario

Scenario Name: HUGO

Scenario Type:  |Historic

< Back

Figure 6-7 Select Next in Scenario Review

Cancel
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Scenario Wizard

Activate Scenario

This page allows you to activate the scenario for analysis

Make this scenario active for analysis?

(® Yes. Make this scenatio active.

(O No. Do not make this scenario active.

Figure 6-8 Select Yes to Activate Scenario

6.3 Create New Scenario

Cancel

The <Create New Scenario> is another scenario option in the Hurricane Model (Figure 6-9). Creating
a new hurricane scenario will allow the user to select (shown in Figure 6-10) from the following
options:

Define Storm Track Manually
Import from Exported File (storm created in previous Hazus Study Region)
Import Census tract Data File

Import a historic Hurrevac Storm File Advisory
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Scenario Wizard

Scenario Operation

This page allows you to select an operation to perform on a scenario.

Huriicane Scenarios

Probabilistic

Histaric ) ) (®) Activate

< Create New Scenario >
Edit
Copy
Delete
Export

< Back

Figure 6-9 Create New Scenario Operation

Scenario Wizard

User Defined Scenario Type

This page allows you choose the method for defining the scenario

Choose the storm definition method:

®Define Starm Track Manuall
(O Import from Exported File
(O Import Census Tract Data file (e.0. H*Wind)

() Import Hurevac storm advisory

< Back

Cancel

Figure 6-10 Select Preferred Storm Definition Method
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6.3.1 Define Storm Track Manually

Define Storm Track Manually allows users to enter their own hurricane track data. Because this is a
detailed process, step-by-step instructions on entering the data comprise a Section of this User
guidance (Section 10).

6.3.2 Import a Storm

Import from Exported File (Figure 6-11) allows the user to import a scenario from a saved file, which
will allow the user to name and import a saved scenario.

Select Import from Exported File in the User-Defined Scenario Type window (Figure 6-11) and click
Next.

Scenario Wizard X
User Defined Scenario Type l
This page allows you choose the method for defining the scenario. l

Choose the starm definition method:

() Define Storm Track Manually
@imp C
O Import Census Tract Data file (e.9. H*wind)

~ )
() Impart Hurrevac starm advisory

< Back LCancel

Figure 6-11 Select Import from Exported File

The default name of the imported scenario will be the date. The user can rename the imported
scenario (Figure 6-12). Click Next.
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Scenario Wizard X

Scenario Name

This page allows you to provide a name for the scenario so that you can retrieve it for analysis at another time.

Enter a name for the new scenaric: | Scenario-16Nav2021|

< Back Cancel

Figure 6-12 Provide Scenario Name for Imported File

Next, the user will see the Import Storm Track window. Select Browse and find the desired file to
import (Figure 6-13). After selecting the file, click Next. The Windfield Calculation will be run, and the
user can activate the scenario.

Scenario Wizard X

Import Storm Track ‘ . ’
L

This page allows you to import an exported scenario from a file

Select Import File: Browse

< Back Cancel

Figure 6-13 Select Desired Import File for Storm Track
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6.3.3 Import Census Tract Data File

Similar to importing a file that had been previously exported from Hazus, a user can import into
Hazus a hurricane wind data file in the .dat format with information at the Census tract centroid. The
.dat file must already be available and must be created using the format established originally by
NOAA Atlantic Oceanographic and Meteorological Laboratory (AOML) Hurricane Research Division
(HRD) for their retired H*wind Program. Contact the Hazus Help Desk for more information on the
.dat format.

To import a .dat file, select the Import Census Tract Centroid Data file (see Figure 6-14), enter a
scenario name on the following screen (Figure 6-15), and select the file on the following screen
(Figure 6-16) and click Next.

Scenario Wizard X

User Defined Scenario Type

This page allows you choose the method for defining the scenario.

Choaose the storm definition method:

(O Define Storm Track Manually
() Impott from Exported File
(®) Import Census Tract Data file (e.g. H*wind)

~ .
() Import Hurrevac storm advisory

< Back Cancel

Figure 6-14 Select Import Census Tract Data File

Page 6-9



mailto:FEMA-Hazus-Support@fema.dhs.gov

Hazus Hurricane Model User Guidance

Scenario Wizard X

Scenario Name

This page allows you to provide a name for the scenario so that you can retrieve it for analysis at another time.

Enter a name for the new scenario:  |Harvey Wind Field

< Back Cancel

Figure 6-15 Provide Scenario Name for Imported Census Tract Data File

Scenario Wizard X

Import From Census Tract Data File

This page allows you to import a scenario from a census tract centroid .dat file (e.g. H*Wind)

Select Import File: |C:ADara‘\Harvey \Windfield_ HazusReady. dal Browse

< Back Cancel
Figure 6-16 Select Desired Import File for Census Tract Data File

After the file imports, click Next on the screen shown in Figure 6-17 to complete the import process,
which can be confirmed on the final status review screen shown in Figure 6-18. The storm tract data
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review data will not populate when importing a Census tract data file. To build this table, Hazus
utilizes the hurricane track information, however, in this case users are assigning observed wind
speeds to Census tracts directly. Therefore, the hurricane track is not needed for this step.

Scenario Wizard X

Storm Track Data Review

This page allows you to review the validated hunicane track data for this scenario.
Select the "Back™ button to make any changes.

! Time (Hous) ok E;ﬂ:]“

Figure 6-17 Select Next to Load Imported Data

Scenario Wizard X

Scenario Review
This page displays information specfic to the scenario.

Scenario Name:  TexasDat

Scenario Type: IH'Wind Imnport

B File Infarmation
HWIND file import: C:\Users\KeWwhite\Desktop\Harvey 'Windfield HazusReady.dat

| <Back [ Mew> | Ccancel

Figure 6-18 Select Next to Finish Loading Imported File
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6.3.4 Import a Hurrevac Storm Advisory

Instead of using the Import Hurrevac storm advisory option in the User-Defined Scenario Type
window, users are directed to use the Hurricane Hazard Import Tool (HHIT) to import Hurrevac storm
advisory data for the Atlantic or the Pacific. Hurrevac no longer maintains or supports the data feed
which Hazus can access through this menu. While these menu options may still be functional in
Hazus, users should use the HHIT tool, a standalone script which runs independently of Hazus. To
obtain the latest version, visit the Hazus MSC page under the Open Source Tools section to download
the tool Zip file.

After downloading the HHIT package, save it to a location on your local machine and navigate to the
HHIT folder. Be sure to review any ReadMe or Requirements documents to ensure you have the latest
version of supplementary tools installed. These documents will also provide step-by-step instructions
for using the HHIT tool.

Prior to obtaining and running HHIT, it is recommended that users familiarize themselves with the
types and formats of Hurrevac data available for analysis. Visit the Hurrevac website to sign up for an
account and explore the data options.

From the HHIT folder, locate the file called “hurricane-hazard-import-tool.py” and double-click to
launch. The tool interface will open (Figure 6-19). You can then select a storm from the dropdown
options, or if you obtained a unique numeric storm ID from the Hurrevac website, it can be entered
here. Once complete, click Load to Hazus.

(3) Hurricane Hazard Import Tool - X

Hurricane Hazard Import Tool

Hurrevac HVX

SELECT A STORM
Choose one or more Storm Types to include in the Storms list:

¥ Active M Historical ™ Exerdse I Simulated

Choose a Basin and Year to generate a list of Storms, then select a Storm and click "Load to Hazus":

Atlantic 7SS L 5A (Historical) [al052021]

You will need to reload this program to see new storms in the list.

OR

ENTER A STORM ID
If you know the Storm's Hurrevac HVX 1D (I.E. "al012020"), enter it here and click "Load to Hazus":

Load to Hazus Quit

Figure 6-19 Hurricane Hazard Import Tool
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If the Load to Hazus is successful, the user will receive a pop-up confirmation window. This window
directs the user with next steps highlighted in yellow and labeled 1, 2 and 3 (Figure 6-20). The user
will complete these steps in the main Hazus user interface.

(HE - X
Scenario "ELSA_Adv_39 AL2021" is now available in Hazus.
Please build or open an existing region and:
1. Select "ELSA_Adv_39_AL2021"
2. Choose "Edit” so that Hazus will check and validate imported data.
3. Select Next and proceed through Hazus wizard until new scenario is saved.
~_ Lauh 1 e 1 h, T—— L 1 .\ 1 Sy ) o P
Scenario Wizard
l
Scenario Operation
This page allows you to select an operation to perform on a scenario ;‘\
Hurricane Scenarios
Frobabilistic
Historic: 1 O Activate
: |  @Ea
O Copy
(O Delete
() Export
3
< Back Next > Cancel
T -
Okay

Figure 6-20 Hurrevac Confirmation Pop-up Window with Next Steps

After receiving the pop-up confirmation window in the HHIT tool, go to Hazus and open an existing or
create a new Hurricane Study Regjon that contains the geography of the Hurrevac storm selected in
the previous step. Go to the Hazard menu, select Scenario and click Next. After selecting the storm
from the Hurricane Scenarios list, select the Edit radio button and click Next (Figure 6-20). This will
bring up the Storm Track Definition Method window (Figure 6-21). Here the user can choose to enter
the storm’s location at specific times or with translation speeds, the radius to maximum winds or
radius to hurricane force winds, and maximum wind speeds or profile parameters.
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Scenario Wizard

Storm Track Definition Method

This page allows you to determine how you would like to enter the storm parameters. For help referto User Manual
section 9.3.2.1 on the "Stom Track Definition Method" page of the Scenario Wizard.

Would you prefer ta...

Enter the storm's locations at specific imes or with translation speeds?
@) Times
(O Translation Speeds

Enter Radius to Maximum Winds or Radius to Huricane Force Winds?
(O Radius To Maximurn Winds
(®) Radius to 64/50/34 Knot Winds

Enter Maximum 'wind Speeds or Profile Parameters?

(®) Magimum Wind Speeds
(O Profile Paiameters

Cancel

Figure 6-21 Hurrevac Storm Track Definition Method

Scenario Wizard

Edit Storm Track

This page allows you to edit the humicane track data. For help refer to User Manual section 9.3.2.1 on the "Storm
Track Defintion Method" and the "Edit Storm Track"” page of the Scenario Wizard.

Latitude  Longitude | .. Radius to B4/50/34 5 Wind Speed |Central Pressure
[Degrees)  (Degrees) Time (Hours) Knot Winds (miles) Radius Type [mph @ 10m) [mBiar) Inland

29.00 -86.30 0.oo 23.12| 34Kt Winds |« 40.00 1008.00 [l
2960 -85.40 3.00 23.12| 34Kt Winds |+ 40.36 1004.00 [l
29.90 -84.50 B.00 31.28| 34Kt Winds |+ 41.40 1002.00 [l
30.50 -84.00 9.00 31.28| 34Kt Winds |+ 40.00 1003.00

b D

4] I » |
Map < Back LCancel

Figure 6-22 Edit Storm Track

Select the desired storm parameters’ radio buttons and click Next. This will bring up the Edit Storm
Track table (Figure 6-22).
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The user can make any desired edits to the storm track in the Edit Storm Track table. When an
existing forecast/advisory is selected or a new forecast/advisory is downloaded, the hurricane radii
and wind speeds in the forecast/advisory files are reduced by the default factors given in the
Settings.xml file (typically installed to the C:\Program Files (x86)\Hazus\ directory), with default
values of 0.90 = HurrevacVmaxFactor, 0.77 = HurrevacRHurr64Factor, and 0.68 =
HurrevacRHurrr50Factor. Consult the Technical Guidance or the contact the Hazus Help Desk for
more information on these adjustments.

A user may also need to edit values when the storm track data are incomplete. Hazus expects radius
to 64Kt force winds to be between O and 200 miles, radius to 50Kt force winds to be between O and
300 miles, and radius to 34Kt force winds to be between 0 and 400 miles. If values are outside
these ranges, Hazus will show an error message (Figure 6-23) when the user clicks Next in the Edit
Storm Track table.

Storm Track Parameters @

Radius to 64Kt Force Winds field should be between 0 and 200,
! . Radius to 50Kt Force Winds field should be between 0 and 300.
Radius to 34Kt Force Winds field should be between 0 and 400,
Please check and correct any rows that may be out of bounds.

Figure 6-23 Correct Errors for Edited Storm Track

Once all storm track edits have been finalized click Next to continue and Hazus will compute the
Windfield Calculation. The results will appear in the Storm Track Data Review window (Figure 6-24).
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Scenario Wizard

Storm Track Data Review

Select the "Back™ button to make any changes.

This page allows you to review the validated humicane track data for this scenario.

o 2 Translation
i Longitude : Radius toMax | Radius to 64/50/34 Wind Speed |C4
[Degrees) |sap='=d1 Time (Hous] ‘yinde fmiles] | Knot Winds (mies) | Hedus TP ok @' om)
25, 86,30 0.00 0.00 0.00 23.12) 34Kt Winds | v 40.00
2960 8540 000 300 0.00 2312) 34Kt Winds v 403
2930 8450 000 £.00 31.28 34Kt Winds v
3050 8400 000 300 31.28) 38Kt Winds |«

Figure 6-24 Storm Track Data Review

| Mep

| cBack |

Nest> || Cancel |

Click Next after examining the Storm Track Data Review results to bring up the Scenario Review

window (Figure 6-25).

Scenario Wizard

Scenario Review
This page displays information specific to the scenario.

Scenario Name: MINDY_2021_stm_2312PM

Scenario Type: IUser Defined

File Information

Vmax (mph): | 41.40

Min Central Pressure (mBars): | 1002.00

Figure 6-25 Scenario Review Information

HURREWAL Storm Advisory Download; FILE PATH: ftp://ftp. hurrevac2.com/m_2021.stm

| <Back |

New> || Cancel |
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The Scenario Review window shows the overview of the scenario and the file information. Clicking
Next will allow the user to activate the newly created scenario, as shown in Figure 6-26. Select Yes.
Make this scenario active, then click Next.

Scenario Wizard X

This page allows you to activate the scenario for analysis

Activate Scenario ‘ l ’

Make this scenario active for analpsis?

(®) Yes. Make this scenario active.

() No. Do not make this scenario active.

< Back Cancel

Figure 6-26 Activate Scenario

Lastly, click the Finish button on the Scenario Wizard to close the wizard and activate the scenario in
the Study Region (Figure 6-27).
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Scenario Wizard bt

Finishing up the Hurricane Scenario
Management Wizard

The Scenario Management Wizard has successfully guided you through the process of defining
the cument scenario.

W
=
<
L
x
Jos
=

< Back _. Cancel

Figure 6-27 Finish Hurricane Scenario Wizard

6.4 Viewing the Defined Hazard

The Show Current option in the Hazard menu (Figure 6-28) allows the user to view the active
scenario in the Current Hazard window (Figure 6-29). No changes to the scenario can be made in the
Current Hazard window.

Hazard | Analysis  Results

SCERArio.., -1;?2

Showe Current =l

Figure 6-28 Storm Selection Menu

Page 6-18




Hazus Hurricane Model User Guidance

Current Hazard X
Info Data
Scenario Name:  MINDY_2021_str_2312PM Vmaw (mph): | 41.40
Scenario Type:  User Defined Min Central Pressure [mBars):  1002.00

File Information
HURREWVAL Storm &dvisory Download; FILE PATH: ftp://ftp.hurrevac2. com/m_2021.stm

Close

Figure 6-29 Review Current Hazard Information
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Section 7. Model Menu: Analysis

The four basic classes of analysis functions used in the Hurricane Model are as follows:
= Damage Functions (building damage)

= Loss Functions (building and contents loss)

= Loss of Use Functions (building loss of use)

= Debris Functions (building debris)

Figure 7-1 shows the four functions. The functions cannot be modified, but users can see graphs of
the functions. The functions are described in this Section.

Analysiz | Results  Bookrmarks  In

Carnage Functions
Lass Functions
Loss of Use Functions

Debrns Functions
Parameters 3

Run...

Show Coastal Surge Status

Figure 7-1 Analysis Menu

7.1 Building Damage Functions

Selecting Analysis and then Damage Functions (Figure 7-1) will display graphs of the probabilities of
four damage states for each wind building type as a function of peak gust wind speed, as shown in
Figure 7-2.
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Building Damage Function Viewer X
Building Type Function Curve
=-£3 wooD - -
; “WSF1 - Single Family Homes, 1 Story - WSF1 - Smgle Fam"y Homes
WSF2 - Single Family Homes, 2 or More 1 Story - Wood
- WMUHT -wWood Multi-Unit/HotelMotel 1.0 e
WMUH2 - Wood Mult!-Un!ta‘Halelr’MDtel, So——— ’
WMIUH3 - Wood Multi-Unit/Hotel/Motel 00— 2 - Moderate
3| ) MASONRY —&— 13- Severe ;
-3 CONCRETE —A— 4 - Destruction
@3 STEEL =R
-3 MH =
3
el
]
A 084
o
a
>
o
o 047
L]
o]
< > o
o
Characteristics 0.2
Roof Shape Hip A
Secondary Water Resistance  Yes
Roof Deck Attachment 6d @6"/12"
= - ro o0 b
Roof-Wall Connection Toenail 00 T I T T T T
Garage, Houses w/out Shutters None 0.0 800 100.0 1200 140.0 160.0 180.0 200.0
Garage, Houses with Shutters ~ None
Shutters Yes Peak Gust Wind Speed (mph)
Roof Cover Type Shingle v
Close

Figure 7-2 Example - Building Damage Function Viewer
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7.2

Building and Contents Loss Functions

Selecting Analysis and then Loss Functions (Figure 7-1) will display graphs of the building, contents,

or combined loss ratios for each wind building type as a function of peak gust wind speed

(Figure 7-3).
Building Loss Function Viewer X
Building Type Function Curve
= wooD : .
P WS5F1 - Single Family Homes. 1 Story - W WSF1 - Smgle Fam"y Homes
WSF2 - Single Family Homes, 2 or More 1 Story - Wood
i WMUH1 - Wood Multi-Unit/Hotel/Matel ‘0
P WMUH2 - Wood Mulli-Unit.‘Halelr’Mote!‘ ey o e
C WMUH3 - Wood Multi-Unit/Hotel Motel. - £— 2 - Light Suburban
& {3 MASONRY —— 3 - Suburban
[#-—) CONCRETE —#4— 4 - Light Trees
3] {3 STEEL e - Trees
F-{ MH g
© 0.7
=
S o6
o
[t
~ 054
[1)]
(73]
9 04
o
< > O 034
I_
Characteristics 0.2
Roof Shape Hip ~
Secondary Water Resistance Yes 0.1+
Roof Deck Attachment 6d@6"/12"
Roof-Wall Connection Toe-nail 0.0 == T
Garage, Houses w/out Shutters None e0.0 800 100.0 1200 140.0 160.0 200.0
Garage, Houses with Shutters None
Shutters Yes Peak Gust Wind Speed (mph)
Window Type Jalousie
Close

Figure 7-3 Example - Building Loss Function Viewer
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7.3 Loss of Use Functions

Selecting Analysis and then Loss of Use Functions (Figure 7-1) will display graphs of the expected
number of days needed to restore the function of each wind building type as a function of peak gust
wind speed (Figure 7-4).

Building Loss Of Use Function Viewer K
Building Type Function Curve
=3 wooD : 2
WSF1 - Single Family Homes, 1 Stary - WSF1 - Smgle Famlw Homes
WSF2 - Single Family Homes, 2 or More 1 Story - Wood
WMUHT - Wood Multi-Unit/Hotel/Motel, 200.0
WMUH2 - Wood MuIti-Um:t/HuteI.‘Motel, B — 15 Opain
o WMUH3 - Wiood Multi-Unit/Hotel/Motel f3— 2 - Light Suburban

® {3 MASONRY —&— 3 - Suburban

-] CONCRETE 250.0 4| —&— 4 Light Trees

@-3 STEEL —@— 5- Trees

-3 MH
9 2000
(W]
a
[1})
8 150.0
©
73]
n
O 100.0

< > —

Characteristics

Roof Shape Hip S 50.0 1

Secondary Water Resistance Yes

Roof Deck Attachment 6d @6"/12"

Roof-Wall Connection Toe-nail FEXY T T

Garage, Houses w/out Shutters None 80.0 80.0 100.0 120.0 140.0 1€60.0 180.0 200.0

Garage, Houses with Shutters None

Shutters Yes Peak Gust Wind Speed (mph)

Window Type Jalousie v

Close

Figure 7-4 Example - Building Loss of Use Function Viewer
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7.4 Building Debris Functions

Selecting Analysis and then Debris Functions (Figure 7-1) will display graphs of the expected debris
weights (per unit floor area) generated by each wind building type as a function of peak gust wind
speed (Figure 7-5).

‘ Building Debris Function Viewer X
Building Type Function Curve
=3 w00D _ai ’
WSF1 - Single Family Homes, 1 Story - ¥ WSF1 Slngle Fam“y Homes
WSF2 - Single Family Homes, 2 or More 1 Story - Wood
WMUHT - Wood Muli-Unit/HotelMatel, 50,0
WMUH2 - Wood Mul-Unit/HotelMatel, 3~ Open
WMUH3 - Wood Multi-Unit/Hotel/Motel &— 2 - Light Suburban
e B MASONRY —<— 3 - Suburban
#-£3 CONCRETE 2504 | —&— 4- Light Trees
[rs B STEEL —&®— 5 - Trees
#-E3 MH
20.04
®
=2
0 150
[ 5
O
[)]
O
10.0 o
< >
Characteristics
Roof Shape Hip A <l
12 v g
oS R SRR | | T |
60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0
Ga ers one
Shutters Yes Peak Gust Wind Speed (mph)
Window Type Jalousie o
Close

Figure 7-5: Example - Building Debris Function Viewer

Building debris is divided into two types:
= Debris Type 1 - Brick, wood, and other debris
= Debris Type 2 - Reinforced concrete and steel members

Debris Type 1 includes all debris except wrecked, reinforced concrete and steel members. It includes
glass, furniture, equipment, plaster walls, brick, and wood. Type 1 can be moved and broken up by a
bulldozer or handheld tools, but Type 2 cannot. Type 2 debris (long steel members and large pieces
of concrete) must be broken up using cranes and other heavy equipment before it can be
transported.
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7.5 Parameters

Selecting Analysis and then Parameters (Figure 7-6) allows the user to define tree coverage, terrain
data, shelter, and building economic parameters. See Section 12 for information on each parameter.

.ﬂ.nalysis|F{esuIts Bookinarks  Insert  Selection  Geoprocessiy

Carnage Functions
Loss Functions
Loss of Use Functions

Debris Functions

Parameters » Trees

Run... Terrain

Show Coastal Surge Status shelter

Building Econamic

Figure 7-6 Analysis > Parameters Menu

7.6 Run

When the Study Region inventory, hazard, and analysis parameters have been specified, the analysis
can be run. Select Analysis and then Run (Figure 7-7) to display the Analysis Options dialog shown in
Figure 7-8.

Snalysis | Results Bookrmarks  In

Darnage Functions
Loss Functions
Loss of Use Functions

Debris Functions

Parameters 3

Run...

Shiowe Coastal Surge Status

Figure 7-7 Analysis > Run Menu

The Analysis Options window shown in Figure 7-8 allows the user to exclude inventory items or
outputs and to review intermediate results.
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7.6.1 Run Analysis

When satisfied with the inventories, select Run Analysis. The user will now be able to access all the

information listed in the Results Menu (see Section 8).

7.6.2

Analysis Options

= Direct Physical Damage
=] Buildings and Facilities
General Buildings
- Eszential Facilities
Medical Care
Fire Stations
[ Police Stations
Emergency Centers
--[Z] Schools
User-Defined Buildings
Induced Physical Damage
=4 Debris
Buildings
= Trees
[ Tree Blowdown
Direct Social and Economic Loss
Direct Economic Loss - General buildings
~-[Z] Direct Social Loss - Shelter
=[] Rapid Loss Options
[0 Run Storm Forecast Uncertainty Analysis
= Automated Output Options
[0 Create Summary Reports
[ Create Maps

Physical Damage Related.

X

Select Al
Deselect Al

Expand &l

Collapse &l

Output Options
Run Analysis

Cancel

Figure 7-8 Select Inventory and Run Analysis

Automated Output Options

If Automated Outputs Options at the bottom of the Analysis Options window is checked, as shown in
Figure 7-8, the Hurricane Model will automatically produce a set of specified summary reports and
map layers at the conclusion of the analysis and save them to a subfolder in the Study Region folder

with the name of the hurricane scenario. Selected layers will be added to the map.

Select the preferred summary reports on the first page of the Automated Output Options dialog

(Figure 7-9).
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Automated Output Options X
Summary Reports | apout Maps
File Type
Report Export File Type:  Acrobat Format (% pdf) v
Report Type Report Name Export
Direct Losses Direct Economic Loss for Buildings
Shelter Requirements
Induced Losses Debris Generated
Single Storm Results Quick Assessment
Global Summary Report
Probabilistic Results Quick Assessment
Global Summary Report: 10 year Return Period ]
Global Summary Report: 20 year Return Period ]
Global Summary Report: 50 year Return Period ]
Global Summary Report: 100 year Return Period ]
Global Summary Report: 200 vear Retumn Period ]
Global Summary Report: 500 vear Retumn Period ]
Global Summary Report: 1000 year Retun Period ]
Other Reports Rapid Loss Quick Assessment Report [l
Direct Losses Combined ‘#ind and Surge Loss ]
v
Apply Cancel

Figure 7-9 Select Preferred Report on Automated Output Options, Page 1

The users can select the preferred map layers on the second page of the Automated Output Options
dialog (Figure 7-10). Select the Results Type and Results Filter to see the List of Columns that can be
mapped and then check the preferred data columns. Click on the right-hand side of the Results Filter
table to change the filter setting. The Map Layer Summary at the bottom of the window lists the
currently selected map layers. When the Automatic Outputs Option is selected (Figure 7-8), the
selected map layers will be created automatically and added to the GIS map table of contents.
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Automated Output Options

Summary Reports  Layout Maps

Results Type

List of Columns

(=] General Building Stock

5] By General Dccupancy Class
[ By Specific Occupancy Class
By General Building Type
. By Specific Building Type
+-{] Site-Specific Facilities

- Direct Econaomic Loss

Output & Employment Loss

;
+]
H

=
5

Results Filter

Colurnn Name
No Damage
Minor
At Least Minor
Moderate
At Least Moderate
Severe
At Least Severe
Destruction

Add Map Layer |4

4]

OOROO0O0O0O

Event Type
General Occupancy RES

Historic/User Defined

Map Layer Summary
Selected Mapping Lavers Delete Layer
General Building Stock'\By General Dccupancy Class\Historic/User Defined\RES\Severe Delte Al
Other ResultsYwind SpeedshHistoric\Peak Gust [mph) cweto
Other Results\Wind Speedsi\User Defined\Peak Gust [mph)

I Apply 0K | Cancel

Figure 7-10 Select Preferred Map Layers on Automated Output Options, Page 2

7.7 Storm Surge Status

See Section 11 for the instructions to run the Storm Surge Model. When the storm surge analysis is
complete, click on Analysis and then Show Coastal Surge Status to confirm that the analysis was
successful. The window shown in Figure 7-11 will appear.

Coastal Surge Status

Storm Surge hazard analysis is complete. Switch to the Flood
Model to delineate the floodplain and compute losses. (1)

Figure 7-11 Coastal Surge Status Window
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Section 8. Model Menu: Results

The types of outputs from a Hurricane Model analysis are shown in Figure 8-1 and are as follows:
= Storm Track

=  Wind Speeds

= General Building Stock

= Combined Wind and Surge Loss

= Essential Facilities

= User-Defined Facilities

= Debris

=  Shelter

=  Summary Reports

Outputs are in result tables, maps, and reports and are numerical or graphical.

After running a single-track or probabilistic analysis, the user can access the output in the Results
Menu (Figure 8-1). Table 8-1 summarizes the outputs from a Hurricane Model analysis.

Results | Bookmarks  Insert  Selection

Storrn Track *
Wind Speeds
General Building Stock 3

Cormbined Wind and Surge Loss

Essential Facilities

ser Defined Facilities
Debris
Shelter

Surmnimary Reports

Figure 8-1 Results Menu
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Table 8-1 List of Hurricane Model Outputs

Output

Maps of wind hazards

General Building Stock
(GBS)

Essential facilities

Debris

Social losses

High potential loss
facilities (HPLF)

Transportation and utility
lifelines

Description

Peak gust (3-second) wind speed for each Census

tract

Maximum sustained (1-minute) wind speed for
each Census tract

Damage probabilities by occupancy
Damage probabilities by building type
Cost of building repair or replacement
Loss of contents

Business inventory loss

Loss of rental income

Relocation costs

Business income loss

Employee wage loss

Damage probabilities

Probability of functionality

Loss of beds in hospitals

Building debris generated by weight and type of
material

Tree debris generated by weight or volume

Number of displaced households
Number of people requiring temporary shelter

Locations of dams

Locations of nuclear plants
Locations of military facilities
Locations of other identified HPLF

Locations of transportation facilities
Locations of lifelines

Hurricane Model outputs have several pre- and post-hurricane applications. Examples of possible

pre-event applications are as follows:

= The development of hurricane hazard mitigation strategies that outline policies and programs for
reducing the hurricane losses and disruptions that are indicated in the loss estimation study. The
strategies may involve upgrading existing buildings (e.g., addition of shutters) or the adoption of

new building codes.
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= Anticipation of the nature and scope of response and recovery efforts including identifying short-
term shelter and debris management requirements

Examples of post-event applications are as follows:

= 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.

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

= 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.

Once the inventory has been developed and imported, 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.

8.1 Storm Track

Storm Track results show a historical storm scenario (Figure 8-2 and Figure 8-3). For a probabilistic
scenario, there is an option for each return period event, as shown in Figure 8-4. In the case of
probabilistic, the representative track shown illustrates the track from the stochastic assessment
that produces the greatest economic loss for the return period for the study region. The probabilistic
tracks are not available for the Caribbean or Hawai’i. The line layer can be exported as a shapefile or
geodatabase feature class.

Results|EDkaarks Insert  Selection Geoprocessing  Custormize

storm Track * m HUG D Storm Track
Wind Speeds
General Building Stock 3

Combined Wind and Surge Loss e

Essential Facilities

ser Defined Facilities
Debris
Shelter

Surrmary Reports

Figure 8-2 Results > Storm Track Menu
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@ Hazus: Wind - Brunswick NC; Current Scenario: MINDY_2021_stm_2312PM

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

7 B S Savehs. B + - [11.247.184 vV EEERE P

BEA[S@ i« N-T OB 2NDSTRE

Table Of Contents 2 x

EEEECE =
= <7 layers

=] StormTrack - MINDY_2021_stm_2312PM

1000 year return period peak gust (mph)
500 year return period peak gust (mph)
200 year return period peak gust (mph)
100 year return period peak gust (mph)

50 year return period peak gust (mph)
20 year return period peak gust (mph)
10 year return period peak gust (mph)
Roughness
Census Tract
O
Region Boundary
O
= County Boundaries
O
= @ State Boundaries
O

IR EEEEEEE
ROOoOoooog

u.umgé] Lu;w\v]v;.g

Figure 8-3 Example - Historical Storm Track

Results | Bookmarks Insert  Selection

Geoprocessing  Custornize  Windos

Essential Facilities

User Defined Facilities
Debris
Shelter

Sumrmary Reports

Storrm Track 3
Wind Speeds

Gereral Building Stock k
Cornbined Wind and Surge Loss  »

10 Year Return Period Event
20 Year Return Period Event
S0 Year Return Period Event
100 Year Return Period Event
200 Year Return Period Event
500 Year Return Period Event
1000 Year Return Period Event

Figure 8-4 Example - Probabilistic Storm Track
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8.2 Wind Speeds

Selecting Results and then Wind Speeds (Figure 8-5) brings up a table that allows the user to see
and map the peak wind speeds for the current hazard by Census tract (Figure 8-6). The wind speeds
that are shown are the estimated maximum 3-second gusts in open terrain at 10 meters above
ground at the centroid of each Census tract for specific hurricane events. Hazus searches through
the 100,000-year simulated database for all storms events that intersect the Study Region. The total
losses for each storm event are ranked and then used to determine the specific hurricane for each
annual chance event. The wind speeds for that specific hurricane are then used as the basis to
determine the wind speed values and losses at the individual Census tract level. This may result in

some individual Census tracts having lower wind speeds for less frequent events, such as the

example shown in Figure 8-6 where a set of Census tracts have lower wind speeds for the 1000-yr

event as compared to the 500-yr event.

Results | Bookmarks Insert Selection

Storm Track 3
Wind Speeds
General Building Stock 3

Combined Wind and Surge Loss  »
Essential Facilities

User Defined Facilities

Debris

Shelter

Summary Reports

Figure 8-5 Results > Wind Speeds Menu

Figure 8-6 Wind Speeds by Census Tract Table

Windspeeds By Census Tract X
‘Windspeeds Table:
10 Year Event | 20Year Event = 50 ‘Year Event 100 Year Event 200 Year Event 500 ‘Year Event. 1000 Year =
Census Tract Peak Gust Peak Gust Peak Gust Peak Gust Peak Gust Peak Gust Event Peak B0
[mph) [mph) [mph) [mph) [mph) Gust (mph) B
1 63 74 100 105 120 115 105
2 37018020102 69 76 102 106 121 117 106
3 37018020103 67 77 102 105 123 116 107
4 37013020104 £6 75 101 103 123 110 104
5 |3701902020M 65 76 102 103 124 m 105
6 37018020202 62 a 103 103 127 113 109
7 37018020203 £5 82 102 105 124 119 11
8 37013020204 B3 86 104 106 125 122 115
9 370139020303 65 90 104 110 124 131 124
10 37013020304 63 89 105 107 126 126 119
11 | 37015020305 61 a9 102 106 128 122 118
12 37013020306 61 98 101 105 131 118 116
13 37019020307 0 97 98 103 131 114 115
14 37013020308 £6 94 108 13 127 137 132
15 37013020309 64 33 108 110 127 132 124
16 37013020310 B2 30 104 107 128 125 120 <
17 | 37015020402 68 93 107 116 123 144 144 =]
18 37019020403 68 90 104 116 122 144 146 E
[ D
h [:.i | Print Close
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8.3

General Building Stock Results

Selecting Results and then General Building Stock (Figure 8-7) allows the user to see and map the

general inventory damage results by occupancy and building type.

Results | Bookmarks Insert  Selection  Geoprocessing  Custornize

Storm Track

Wind Speeds

| General Building Stock

»

R e,

Windows

Help

3

|| Building Damage States

Combined Wind and Surge Loss

Essential Facilities

User Defined Facilities
Debris
Shelter

Summary Reports

3

Building Economic Loss

by Qccupancy
by Building Type

yaieag ff [ Goje

Figure 8-7 Results > General Building Stock by Building Damage States Menu

8.3.1

Figure 8-8 shows the GBS occupancy class results table where the user can see and map the

Building Damage States by Occupancy Class

general inventory damage results by general or specific occupancy class. The values in the table
represent the expected fraction of building square footage in each damage state.

For probabilistic scenarios, the drop-down box allows the user to select one of seven sample return
period events from different occupancies and return periods to see damage state probabilities by
Census tract.

(®) General Occupancy Class

Damage States By Occupancy Class

View Results By:
(O Al Occupancies

Retum Period:

Residential ~ 100 Year Event ™
Flesidenual

(O Specific Occupancy Class
Commercial
Damage State Probabilities: Industrial
Agricutture
Census Tract Rgl\"géz"n;:;”'ﬁ“f“ Moderate ﬁi‘::'a:l'e Severe AtLeast Severe  Destruction

1 [37019020101 ] [Education 003 0.08 0.00 0.0 om
2 37013020102 072 022 0.28 0.05 0.06 0.00 0m om
3 37019020103 0.70 0.25 0.30 0.05 0.05 0.00 0.0m 0.00
4 37013020104 0.75 020 0.25 0.04 0.04 0.00 0m 0.00
5 37013020201 072 023 0.28 0.04 0.05 0.00 0.00 0.00
6 37013020202 0.76 020 0.24 0.04 0.04 0.00 0.00 0.00
7 37019020203 073 022 0.27 0.04 0.04 0.00 0.0 0.00
g8 37019020204 o7 023 0.23 0.05 0.06 0.00 0.0 0.00
9 37019020303 066 025 0.34 008 0.03 00 0.02 om
10 37019020304 067 025 0.33 007 0.08 0.00 0.01 om
11 37013020305 068 026 0.32 0.06 0.06 0.00 0.01 0.00
12 37019020306 (1] 024 0.23 0.05 0.05 0.00 0.00 0.00
13 37019020307 073 023 0.27 0.04 0.04 0.00 0.00 0.00
14 37019020308 0.36 0.40 0.64 018 0.24 0.04 0.07 0.02
fi iii iii‘iiﬂﬁ 0.46 038 0.54 013 017 002 0.04 0.0

Print

Map

Figure 8-8 Damage States by Occupancy Class Table
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8.3.2 Building Damage States by Building Type

Figure 8-9 shows damage states by building type, allowing the user to see the general building type

and the building type by Census tract.

For probabilistic scenarios, the drop-down box allows the user to select one of seven sample return
period events from different occupancies and return periods to see damage state probabilities by

Census tract.

Damage States By Building Type

View Results By: Fitter Damage By:
(®) General Building Type

Figure 8-9 Damage States by Building Type Table

8.3.3 Building Damage Economic Loss by Occupancy

O Specific Building Type Hiood e e oy e
Damage State Probabilities:

c 2 . At Least 3 =

ensus Tract No Damage Minor At Least Minor Moderate Midlacala Severe At Least Severe  Destuction =

1 0.70 0.26 030 0.04 0.05 0.00 0.00 000 [&]
2 37018020102 0.66 0.28 0.34 0.05 0.08 0.00 0m 0.00
3 37019020103 0.67 0.27 033 0.05 0.05 0.00 0.01 0.00
4 37019020104 0.7 0.24 029 0.04 0.04 0.00 0.00 0.00
5 37018020201 0.72 0.24 028 0.04 0.04 0.00 0.00 0.00
6 37019020202 0.74 0.23 0.26 0.03 0.04 0.00 0.00 0.00
7 37019020203 0.70 0.25 0.30 0.04 0.05 0.00 0.00 0.00
8 37015020204 0.68 0.27 0.32 0.05 0.05 0.00 0.m 0.00
9 37019020303 0.57 0.34 0.43 0.08 0.09 0.01 0.m 0.00
10 37015020304 0.64 0.30 0.36 0.08 0.07 0.01 0m 0.00
11 | 37019020305 0.68 0.27 0.32 0.05 0.05 0.00 0.01 0.00
12 37019020306 0.70 0.25 030 0.04 0.04 0.00 0.00 0.00
13 37015020307 0.72 0.24 028 0.04 0.04 0.00 0.00 0.00

14 | 37013020308 0.35 0.40 065 0.18 0.25 0.04 0.07 0.03 hd

15 | 37019020309 0.45 0.38 055 0.13 017 0.02 0.04 oo b

fi ii ii i nez N3k n4s nin 013 nn2 nnz2 nm ]. =

Map | Prirt Close

GBS outputs can also be shown for economic loss (Figure 8-10). For example, Figure 8-11 shows
General Building Stock Building Economic Loss by Occupancy. In the first tab (Direct Economic Loss),
the user can see economic loss values by general and specific occupancy class for each Census
tract. The second tab (Output & Employment) shows losses in thousands of dollars for general and
specific occupancy classes for each Census tract. Values can be filtered by each return period.

Results | Bookmarks Insert Selection Geoprocessing Customize Windows Help

1 Storm Track » ;ﬁ E | gpa .
Wind Speeds

,l General Building Stock 3 | Building Damage Counts  »
Combined Wind and Surge Loss  » Building Damage States 3
Essential Facilities Building Economic Loss 3 by Occupancy
User Defined Facilities by Building Type
Debris
Shelter
Summary Reports

Figure 8-10 Results > General Building Stock by Building Economic Loss Menu
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Building Economic Loss By Occupancy

Direct Economic Loss ~ Qutput & Employment

View Results By: Retum Period:

O Al Occupancies

(®) General Occupancy Class | Residential v 100 Year Event 2

O Specific Occupancy Class

Estimated Losses [Thousands of Dollars):

Census Tract Tatal Building Content Inventary  Relocation Cost Income Rental Wage
1 3169 2301 593 0 pxi] 0 4
2 37019020102 8,763 6,030 1,997 0 587 0 143
3 37019020103 32110 22435 7633 0 1,603 1) 440
4 37019020104 12,833 9.23 2,695 0 n7 0 228
5 37019020201 10,835 7.760 2,394 0 5068 0 175
B 37018020202 18.714 13473 4,120 0 825 0 295
7 37019020203 8.234 5672 2,023 0 426 0 113
g8 37013020204 18,314 12530 4,288 0 1,108 4 379
9 37019020303 17.262 11.590 383 0 1,398 0 379
10 37019020304 33.8%% 23,787 7.280 0 2075 3 745
11 37019020305 12,857 8902 2555 0 830 10 477
12 | 37013020308 10,118 71 2175 0 514 1 215
13 37018020307 10,933 8176 2117 0 460 1 177
14 | 37013020308 83,335 52,840 20,008 0 7996 i1 2,454
Map Print

Figure 8-11 Building Economic Loss by Occupancy Table

8.3.4 Building Damage Economic Loss by Building Type

Figure 8-12 shows General Building Stock Building Economic Loss by Building Type. The user can see
economic loss values by general and specific building type in thousands of dollars for each Census

tract.

For probabilistic scenarios, the drop-down menu allows the user to select annualized losses or one of

seven sample return period events.

Building Economic Loss By Building Type

View Resuits By: Retum Period:

(®) General Buiding Type
O Speciic Buiding Type Manufactured Homes v 100 Year Event

Estimated Losses (Thousands of Daollars):

Census Tract Total Building Content Inventory  Relocation Cost Income Rental Wage =

1 1.773.97 1.351.56 %6323 0.00 141.74 0.00 17.42 000l (£

2 3708020102 1.207.25 897.24 191.25 0.00 105.60 0.00 1316 00of |~
3 37018020103 1.376.43 1,036.09 208.76 0.00 117.06 0.00 1452 0.00
4 37018020104 119401 911.82 170.47 0.00 99.12 0.00 1281 0.00
5 37019020201 12864 98.39 17.86 0.00 1097 0.00 1.42 0.00
B 370M18020202 1.003.74 784.42 136.54 0.00 7877 0.00 10,00 0.00
7 37018020203 410,62 31333 5954 0.00 33562 0.00 422 0.00
8 | 37013020204 1.299.36 975.60 201.66 0.00 10859 0.00 1350 0.00
9 37018020303 3.053.05 2.212.43 566.17 0.00 245.90 0.00 2849 0.00
10 37015020304 2,23317 1,655.36 38012 0.00 1820 0.00 21.68 0.00
11 37018020305 64.59 48.35 1021 0.00 6.37 0.00 066 0.00
12 37018020306 24007 183.25 3488 0.00 1950 0.00 244 0.00
13 37018020307 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00
14 37018020308 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 37013020303 313.96 21380 7219 0.00 25.05 0.00 291 0.00

16 37018020310 367418 2541.93 79713 0.00 299.98 0.00 35.09 0.00f X

17 37018020402 1354533 9,126.69 3211.40 0.00 1,080.08 0.00 127.16 0.00f |I=

2117254 14594 32 4706 7R non 168039 nnn 191 06 0 I'II'II =

: M »
Map [] I Print Close

Figure 8-12 Building Economic Loss by Building Type Table
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8.4 Combined Wind and Surge Loss Results

Combined Wind and Surge Loss Results, selected in Figure 8-13 and shown on Figure 8-14 allows
the user to see and map combined wind and surge losses computed in the Hazus Flood Model using
surge and wave grids from the Hurricane Storm Surge analysis option. See Section 11 for information

on running a storm surge analysis.

Storm surge results cannot be generated for probabilistic or from .dat files.

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 menus allow

the user to filter the losses by occupancy or building type.

Storm Track

Results | Bookmarks Insert Selection Geoprocessing Customize

3-[5] -l

Debris
Shelter

Essential Facilities

User Defined Facilities

Summary Reports

Wind Speeds
General Building Stock » L
Combined Wind and Surge Loss  » | by Qccupancy

by Building Type

Figure 8-13 Combined Flood and Hurricane Surge Loss Menu

Results for

Scenario: Brunswick

By General Occupancy By Specific Occupancy By General Building Type  Total

8| Combined FL/HU Surge Direct Economic Losses For Full Replacement Value

Return period: Mix0

Figure 8-14 Combined Flood and Hurricane Surge Loss Results Table

Residential v Pre-Firm v
CensusBlock BldgFloodLoss BldgwindLoss BldgCombLoss ContFloodLoss Contw/ A
1 0.00 005 0.05 0
2 370190201011005 0.00 0.04 0.04 0.00
3 370190201011006 0.00 0.06 0.06 0.00
4 370180201011007 0.00 0.08 0.08 0.00
5 370190201011009 0.00 0.05 0.05 0.00
[ 370190201011011 0.00 0.08 0.08 0.00
7 370190201011014 0.00 0.25 0.25 0.00
8 370190201011017 0.00 0.05 0.05 0.00
9 370180201011018 0.00 033 0.33 0.00
10 3701802010118 0.00 0.05 0.05 0.00
14 370190201011020 0.00 1.04 1.04 0.00
12 370190201011021 0.00 013 013 0.00
13 370190201011024 0.00 1M 1.01 0.00 v
< >
Close Map Print

Page 89




Hazus Hurricane Model User Guidance

8.5 Essential Facilities Results

Essential Facilities Results, selected in Figure 8-15 and shown in Figure 8-16 allows the user to see
and map the damage and loss-of-use results for hospitals, police stations, fire stations, emergency
operations centers, and schools.

For probabilistic scenarios, the drop-down menu allows the user to select one of seven sample return
period events.

Results | Bookmarks Insert  Selection

Storm Track 3
Wind Speeds
General Building Stock 3

Combined Wind and Surge Loss  »

Eszzential Facilities
Uzer Defined Facilities

Debris
Shelter

Summary Reports

Figure 8-15 Essential Facilities Results Table

Essential Facilites Results X
Medical Care Facilities ~Fire Stations Police Stations Emergency Response Centers  Schools
Retum Period
100 Year Event v
Table:
ID Name Class LOSIEEJSI]JSE Minor Moderate Severe Destruction
1 [NCOODMJ. ARTHUR DO!EFHM 0 0.12 0.08 0.00 0.00] [a]
2 | NCOOOC NOWANT HEAL EFHS 0 013 012 0.00 0.00
3 |NCOOD1 STRATEGIC BE EFHM 0 013 011 0.00 0.00
h 4
kd
x
[« I I
P Ma ( Close

Figure 8-16 Essential Facilities Results Table
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8.6 User-Defined Facilities Results

User-Defined Facilities Results, selected in Figure 8-17 and shown in Figure 8-18, allow the user to
see and map only the damage stage results for individual, user-specified facilities.

For probabilistic scenarios, the drop-down menu allows the user to select one of seven sample return
period events as shown in Figure 8-18.

Results | Bookmarks Insert Selection

Storm Track »
Wind Speeds
General Building Stock 3

Combined Wind and Surge Loss  »

Eszential Facilities
User Defined Facilities

Debris

Shelter

Sumrmary Reports

Figure 8-17 User-Defined Facilities Results Table

Destruction

0.00

Figure 8-18 User-Defined Facilities Results Table
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8.7 Debris Analysis Results

Debris Analysis Results, selected in Figure 8-19 and shown in Figure 8-20, allows the user to see and
map building and tree debris results by Census tract.

For probabilistic scenarios, the drop-down menu allows the user to select one of seven sample return
period events.

The eligible tree debris columns (Eligible Tree Weight and Eligible Tree Volume) provide estimates of
the weight and volume of downed trees that would likely be collected and disposed of at public
expense. The eligible tree debris estimates produced by the Hurricane Model tend to underestimate
reported volumes of debris brought to landfills for some of the events that occurred in the past
several years. The underestimate suggests that that there are sources of vegetative and non-
vegetative debris that are not modeled in Hazus.

For landfill estimation purposes, it is recommended that the Hazus debris volume estimate be
treated as an approximate lower bound. Based on actual reported debris volumes, it is
recommended that the Hazus results be multiplied by three to obtain an approximate upper bound
estimate. It is also important to note that the Hurricane Model assumes a bulking factor of 10 cubic
yards per ton of tree debris. If the debris is chipped prior to transport or disposal, a bulking factor of
4 is recommended.

Results | Bookmarks Insert Selection

Storm Track 4
Wind Speeds
General Building Stock [

Combined Wind and Surge Loss »

Essential Facilities

User Defined Facilities

Debris

Shelter

Sumrnary Reports

Figure 8-19 Debris Analysis Results Table
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Figure 8-20 Debris Analysis Results Table

8.8 Shelter

Debris Analysis Results
Retum Period:
100 Year Event ~
Table:
0 Eligible =
Eamas fintt E\:.lglgé Concrete/ E'IF?E:& VL’::'E Trees Vllr::le B
Steel [tons]  ‘Weight . [tons] [cubic |
[tons] flons) [cubic poare
yards] ¥
1 |3?01 9020101 | 447 0 1,631 16,305 23,954 239540
2 37019020102 814 2 1.490 14,897 11,646 116,457
3 37019020103 2,292 4 3,397 33974 13337 133.371
4 37019020104 1.321 2 2,6E6 26,662 7.479 74,768
5 37013020201 az0 1 1,066 10,663 2617 26,168
£ 37019020202 1,460 2 4,154 41542 57,786 577,860
7 37019020203 584 1 1,687 16,872 18868 188682
8 37019020204 1577 2 4,400 44004 44637 448,375
9 37019020303 1,589 11 3,083 30,826 23438 234,383
10 | 37019020304 2,601 16 3,448 34 475 12,202 122,019) v
11 | 37019020305 1.443 2 1,857 18,568 4,031 40,210 5
308 943 1 1 4FR 14 FR2 25729 ar 293 i E
| : W »
I Print Map Close

The Shelter Analysis Results, selected in Figure 8-21 and shown in Figure 8-22), allow the user to see
and map the estimated number of displaced households and the estimated short-term shelter needs

by Census tract.

For probabilistic scenarios, the drop-down menu allows the user to select one of seven sample return

period events.

Results | Bookmarks Insert  Selection

Storm Track

Wind Speeds

Debris

General Building Stock
Combined Wind and Surge Loss  »
Essential Facilities

Uzer Defined Facilities

3

4

Shelter

Sumrnary Reports

Figure 8-21 Shelter Analysis Results Table

Page 8-13




Hazus Hurricane Model User Guidance

Shelter Analysis Results

Retum Period:
100 Year Event ~

Table:
Census Tract

37019020102
370902mo03
37019020104
37013020201
37019020202
37013020203
37019020204
9 | 37019020303
10 | 37013020304
11 | 37019020305
12 | 37019020306
13 37019020307

W~ 0w =

37019020101

Displaced Short Term
Households = Shelter Needs

5
B
18
12
9
13
4
15
14
25
1
5
0

b

-
O Ly Oy — @R U1 D e

> [in]

[]a]4]

Map

Close

Figure 8-22 Shelter Analysis Results Table

8.9 Mapping a Results Table

To thematically map a given table, select its column by clicking on the header and then clicking the
Map button at the bottom of a table (as shown in Figure 8-23) and closing the dialog. The resulting
layer is shown in the wind speed example in Figure 8-24. Colors, legends, and titles can be altered

easily. Any mapped layer can be exported as a shapefile or geodatabase feature class.

Windspeeds By Census Tract

Windspeeds Table:

Census Tract

37013020101
37013020102
37013020103
| 37019020104
| 37019020201
| 37019020202
| 37019020203
37013020204
§ 37013020303
10 | 37013020304
11 37013020305
12 37013020306
13 37018020307
14 | 37013020308
15 37018020309

L= = s IS I SR PR O

100 Year Event 200 Year Event 500 ‘Year Event

Peak Gust Peak Gust Peak Gust
[mph] (mph) (mph)
120 115
106 121 17
105 123 116
103 123 110
103 124 111
103 127 113
105 124 113
106 125 122
110 124 13
107 126 126
106 128 122
105 131 118
103 131 114
13 127 137
110 127 132

1000 Year | =

Figure 8-23 Example - Select Wind Speeds to Map
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@ Hazus: Wind - Brunswick NG; Current Scenario: Probabilistic

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

» l & Sevehs. B ) b - [1:446.865

QA[MQ 3w H-50 8 @B L2IMH S

v EEE RO e
Bl -

Table Of Contents 2 x
EEEELE
SE=] Layers| A
=) Wind Speeds - 100 Year Event Peak Gust (
wRtnP4
< 50
M 50- 65
N 65- 80
B 80- 95
[ 95- 110
CI1110-125
[C1125- 140
[140- 155
W 155-170
I 170- 185
[ 185 - 200
. > 200
# O StormTrack - MINDY_2021_stm_2312PM
# [0 1000 year return period peak gust (mph)
5 [ 500 year return period peak gust (mph)
@ [ 200 year return period peak gust (mph)
@ [ 100 year return period peak gust (mph)
% [ 50 year return period peak gust (mph)
[ 20 year return period peak gust (mph)
@ [J 10 year return period peak gust (mph)
@ [ Roughness
= @ Census Tract

= @ Region Boundary

Figure 8-24 Example - Mapping Results for Selected Wind Speeds

8.10 Summary Reports

A variety of summary reports are available for viewing and printing through the Summary Reports
menu (Figure 8-25 and Figure 8-26). After selecting a report, click View and a sample report will
appear (Figure 8-27). It may take several minutes for reports to generate after making the selection.

Results | Bookmarks Insert Selection

Storm Track 3
Wind Speeds
General Building Stock »

Combined Wind and Surge Loss  »

Ezzential Facilities

LIzer Defined Facilities
Debris
Shelter

Summary Reports

Figure 8-25 Results > Summary Reports Menu
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Summary Reports

Select the summary report below to view:

Building Stock Dollar Exposure by Occupancy

Inventory Buildings Induced Losses Direct Losses Other Reports

Building Stock Dollar Exposure by Building Type

Figure 8-26 Select Desired Summary Report

Close

[H Summary Report

@S% oy [ n AP

Preview

FEMA

Risk MAP

nosessing Pesdence Togetrer

Building Stock Exposure by Building Type

November 17, 2021

AN values are In thousands of doMars

Wood Masonry Concrete Steel MH Total
North Carolina ||
Brunswick 11,933,908 1,839,997 273,629 957.843 1.014.221 16.019.599
Total 11,933,909 1,839,997 273,629 957,843 1,014,221 16,019,599
Study Region Total 11.933.909 1.839.997 273.629 957.843 1.014.221 16.019.599

Figure 8-27 Example - Summary Report for Building Stock Exposure

by Building Type
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Section 9. Advanced Hazus Analysis: User-Defined
Inventory Data

The Hazus baseline data inventory provides several data sets that provide immediate analysis, but in
certain Study Regions, more relevant custom data sets may be needed. User-Defined Facilities (UDF),
accessible via the option Inventory > User-Defined Facilities (Figure 9-1), enables user-specific data
sets to be analyzed through the Hazus methodologies allowing for more accurate results.

GBS, as well as site-specific data (like UDF data), should be edited within the Hazus Comprehensive
Data Management System (CDMS) Tool, which installs with the Hazus software. CDMS allows the
transfer of data into and out of the master Hazus statewide datasets, provides validation of new data
into the system, and allows users to query and print information within the system. Transfer of data
into the CDMS data repository supports both site-specific inventory and aggregated data. More
details on CDMS can be found in the Hazus Comprehensive Data Management System (CDMS) User
Guidance.

9.1 Importing User-Defined Facilities Data

In Hazus, the default UDF table is typically empty, and the user must populate it with data specific to
the area that is being analyzed by using CDMS to add data to the state database. It is assumed that
the user will obtain custom data from another source, utilize CDMS, and ensure the data have
populated the minimum required fields.

Since the input data could be in any schema, Hazus CDMS will guide the user from the input format
to the target format. Selecting the correct target fields is the most critical step in the import process
since it affects the data used, and therefore the results obtained. Once the data is entered through
CDMS, it can be viewed the study region Inventory menu.

User-Defined Facilites Inventory X
Table:
D Ceonsus Tract | DoRURaney Adedess Ciy Swea | ZeCode  Comast o WhdBulne | ndBuling ooipi Cow  BackupPower NPT fiea | ContentCost Shelt s
1 [HioooeT 15003005700 EDUt riary -Bldg H 1240 GULICK AVE HONDLULD I 9819 MERBL | [H v 1980 1527.300.00 [m] 1 5091.00 229095000 (4]
2 HIDooooz 15003005700 EDUT 1121 MIDDLE ST HONOLULU HI 96819 MERBL v H: v 1380 2,620,200.00 a 2] 873400  3,930,300.00
3 HIDOO003 15003006700 EDUT 1434 LINAPUNI ST HONOLULU HI SE219 WSF2 ~ H: ~ 1980 1.633775.00 (] 2] 871300 254366250
4 HIDOO0O4 15003005700 EDUT 1424 LINAPUNIST HONOLULU HI SE819 MERBL ~ H: v 1980 2,926500.00 ] 2] 975500  4,383,750.00
5 HIOQOOOS 15003005700 EDUT 1434 LINAPUNI ST HONOLULU HI 96819 WSF1[|H v 1980 w0000 [ 1 512000 134400000
6 HIDODOOS 15003005700 GOV2 1851 KAMEHEMEHA IV AD Honolu Hi 56819 MLAI v IH v 1980 2E400000 [ 1 100000 4,236,000
7 HIDOO0O7 15003005700 GOv2 1861 KM W RD HONLULU HI 96819 MERBL v H: v 1380 2,824,000.00 a 1 100000 4,236,000.00
§  HIDOO00Z 15003006700 EDUT Dole Middle - Bldg & 1716 KIND ST HONOLULU HI SE219 MERBL ~ H: ~ 1980 2.666,400.00 a 2] 888200 3,993.600.00
9 HIDOO00S 15003005700 EDUT Dole Middle - Bldg B 1715 KIND ST HONOLULU HI SE819 MERBL ~ H: v 1980 2,822.400.00 ] 2] 940800  4,233,600.00
10 HIODOOMD 15003005700 £DUT Dole Middle 1715 KING 5T HONOLULU HI 96819 MEREL v H v 1980 2840000 [ 2 890800 400860000
11 HIODOOH 15003005700 EDUT Dol 1715 KIND 5T HONOLULU  HI 56819 MEREL v H v 190 200000 [ 2 563000 4,333,50000
12 | HIODOD12 15003005700 EDUT Dal 1715 KIND ST HONOLULU HI 96819 MERBL w H: v 1380 2,843700.00 a 2] 947300  4,265,550.00
13 |HIODOD13 15003006700 EDUT Dol 1716 KIND ST HONOLULU HI SE219 MERBL ~ H: ~ 1980 2,3652,000.00 (] 2] 784000  3,528,000.00
14 HIODOD14 15003005700 EDUT Ka 1929 &M W RD HONOLULU HI SE819 MERBL ~ H: v 1980, 998,400.00 ] 1 332800 1.497.600.00
15 HIODOTS 15003005700 £DUT Ka 1529 Kbl IV FD HONOLULU HI 96819 MEREL v H v 1980 g0 [ 1 332800 149760000
16 HIODOOTE 15003005700 EDUT Ka 1323 Kbl v FD HONOLULU  HI 56819 MEREL v H v 190 sed00 [ 1 332800 149760000 |+
17 | HIODO017 15003005700 EDUT Ka 1329 KM I RD HONOLULU HI 96819 MERBL w H: v 1380 1.102,800.00 a 1 367600  1,654,200.00 =
18 | HIODOD12 15003005700 EDUT Kaewai Elementary - Bldg £ 1929 KAM IV RD HONOLULU HI 9E219 MERBL  H: olulu |+ 1980 1.063500.00 ] 1 256500  1,604,260.00 (=]
el I ]
Pt oK Cancel

Figure 9-1 Sample Hazus UDF Data
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9.2 Required Attributes for User-Defined Facilities

The Hurricane Model does not currently perform economic loss analysis for UDF points. Instead, the
model uses the UDF location to query the damage state information for the Census tract where the
UDF point is located, as shown in Figure 9-3. Therefore, the minimum attributes required for
hurricane analysis of UDF, shown in Table 9-1, are limited to the UDF point location and the Wind
Building Type and several fields derived from these values (Census tract, Occupancy Type and the
Wind Building Scheme Name).

User Defined Facilities Results [E5m]
Retum Period:
| 100 Year Event - |
Table:
D MName Minor toderate Severe Destruction =
1 |[US000001  fHULDFOO 0.26 0.03 0.00 0.00 =
F.
-
¥
x
4 [»]
Print Map Close

Figure 9-2 User-Defined Facilities Results Table

Table 9-1 List of Hurricane UDF Required Attributes

Attribute Description Why Is the Attribute Needed?
Record A unique identifier for each record. Hazus Hazus results will be displayed by
Identifier (ID) creates its own value for each record (it the primary key generated when

does not prompt the user for one since the data is imported.

there is no guarantee it is unique).

Census Tract Hazus will derive the Census tract based on Hazus uses the Census tract
location information. information to look up the
underlying information for wind
damage modeling, such as tree
cover.
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Attribute

Occupancy

Wind Building
Type

Wind Building
Scheme Name

Location

Description

Hazus will derive occupancy based on user
supplied Wind Building Type.

Wind building type per the Hazus
classification

Hazus will derive based on location.

The location of the facility can be supplied
as latitude/longitude if user directly enters
values or directly (if the table imported is a
feature class).

Why Is the Attribute Needed?

Hazus analysis functions are a
function of the occupancy and/or
wind building type, per the Hazus
classification.

Hazus uses the Wind Building Type
to select the wind damage
functions for wind damage
analysis.

Hazus uses the scheme to derive
wind damages.

Hazus needs the location data to
identify whether the facility is
within the Study Region and to
query underlying databases to
conduct wind damage modeling.
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Section 10. Advanced Hazus Analysis: User-Defined Storm

Hazus allows users to manually enter a storm path with user-defined information. This step requires
selecting options and inputting a storm path track. To find the page, follow these steps:

= Using the Scenario Wizard, select Define Storm Track Manually, as shown in Figure 10-1

= Click Next.

Scenario Wizard >

User Defined Scenario Type

This page allows you choose the method for defining the scenario.

Choose the stoim definition method:

(®) Define Starm Track Manually
() Import from Exported File
() Import Census Tract Data file [e.g. H*wind)

~ .
() Import Hurrevac storm advisory

< Back Cancel

Figure 10-1 Select Define Storm Track Manually

Next, choose from the following in the Storm Track Definition Method window (Figure 10-2):
= Storm’s locations at specific Times or with Translation Speeds

= Radius to Maximum Winds or Radius to Hurricane Force Winds

=  Maximum Wind Speeds or Profile Parameters

Then click Next.
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Scenario Wizard x

Storm Track Definition Method

This page allows you to determine how you would like to enter the storm parameters. For help refer to User Manual
section 9.3.2.1 on the "Storm Track Definition Method™ page of the Scenario Wizard.

Would you prefer to...

Enter the storm's lacations at specific times or with translation speeds?
(O Times
(®) Translation Speeds

Enter Radius to Maximum Winds or Radius to Huriicane Force Winds?
(®) Radius To Magimum Winds
(O Radius to 54/50/34 Knot ‘Winds

Enter Maximum ‘Wind Speeds or Profile Parameters?

(®) Maximum 'Wind Speeds
(O Profile Parameters

< Back Cancel

Figure 10-2 Select Preferences for Storm Track Definition Method

The next window will show the Edit Storm Track table (Figure 10-3). The table will be blank, and the
user will need to fill out the attributes of the storm track except for the information that will populate
automatically. The attributes will be based on the options the user selected in the Figure 10-2.

Scenario Wizard X

Edit Storm Track ‘ l ’
L

This page allows you to edit the humicane track data. For help referto User Manual section 9.3.2.1 on the "Storm
Track Definition Method" and the “Edit Storm Track” page of the Scenaro Wizard.

Latitude = Longitude Translation Radius to Max  Wind Speed Cential Pressue

[Dearees)  (Dearees| [mi::‘ i) Winds [miles) | (mph @ 10m) [mBar) Inland Forecast
17.00 -68.90 16.12 21.23 40.00 1004.00 (| O
17.40 -63.20 1552 20.43 40.00 1004.00 ] O
17.70 -69.50 1250 2053 46.92 395.00 (| O
18.00 70.30 11.25 22.30 45.23 395.00 ] ]
18.35 -71.00 1262 18.92 47.81 1000.00 (| O
18,60 -71.40 11.51 2112 44670 1001.00 (| O

L [

Map < Back Cancel

Figure 10-3 Insert Required Storm Track Data
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The user will provide the inputs listed below. Pay careful attention to the units of measure in the
column headings.

= Latitude - Based on the selected storm track. All values will be in decimal degrees (North is
positive).

= Longitude - Based on the locations of points on the selected storm track. All values will be in
decimal degrees (East is positive).

= Times (not shown in Figure 10-3) - Elapsed time in hours at each point along the track. The first
point should be zero.

= Translation Speed - Forward speed of the storm in mph at each point along the track. Typical
translation speeds are 5 to 25 mph.

= Radius to Maximum Winds - Distance in miles from the center of the storm to the location of
highest winds. Typical values are 6 to 60 miles. Intense storms generally have smaller radii to
maximum winds.

= Radius to Hurricane Winds, 50 knot winds or 34 knot winds (not shown in Figure 10-3) -
Greatest distance in miles from the center of the storm to hurricane-force winds (i.e., 74 mph
sustained), 50 knot winds or 34 knot winds. These values are provided in NOAA National
Hurricane Center (NHC) Hurricane Forecast/Advisories. Typical values are 10 to 200 miles.

= Maximum Wind Speed - Maximum 1-minute sustained wind speed in mph of the storm at the
current location. For reference, the following are the 1-minute sustained wind speeds for the five
hurricane categories.

o Category 1: 74 to 95 mph

o Category 2: 96 to 110 mph
o Category 3: 111 to 129 mph
o Category 4: 130 to 156 mph
o Category 5: >157 mph

=  Profile Parameters (Holland B parameter) (not shown in Figure 10-3) - Distribution of
atmospheric pressures as a function of distance from the center of the storm. Values are 0.5 to
2.5 with a typical value of 1.3.

= Central Pressure - Surface level atmospheric pressure in mbar at the center of the storm. For
reference, the following are the general central pressure ranges for the five hurricane categories.

o Category 1: >979 mbar
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o Category 2: 965 to 979 mbar
o Category 3: 945 to 964 mbar
o Category 4: 920 to 944 mbar
o Category 5: <920 mbar

Inland - Yes/no checkbox. The point is inland, and the input data are from an NHC forecast or
advisory. Hazus uses this information to estimate the Radius to Maximum Winds using the NHC
Radius to Hurricane Winds.

Forecast - Yes/no checkbox. The point is a forecast position, and the user needs to estimate a
range of expected losses, considering forecast uncertainties. Hazus uses this information to
simulate a variety of potential tracks given the last known position and intensity. To run an
analysis with the forecast uncertainties, the track must be defined using Time (not Translation
Speed) and Maximum Wind Speed (not Profile Parameter). The times of the forecast points must
be T+9 hrs, T+21 hrs, T+33 hrs, T+45 hrs, T+60 hrs and T+69 hrs, where T is the time of the last
known position. These are the time increments used in the official NHC forecasts and advisories.
Note that it is not necessary to include all the forecast positions from the advisory. The minimum
number of permitted forecast points is one (T+9 hrs), and the maximum is five (T+69 hrs).

Once all information has been entered, click Next to process the Windfield Calculations. After the
Windfield Calculations have been processed, Hazus will generate a review page, the Storm Track
Data Review table shown in Figure 10-4.

Scenario Wizard X

Storm Track Data Review

This page allows you to review the validated humicane track data for this scenario
Select the "Back " button to make any changes

Latitude = Longitude Tlgnsla::iion Tie o) Radius to Max  Wind Speed Central Pressure.  Profile i
(Degiees)  [Degiees) [milperhr] Ime (OS] \winds (miles)  (mph @ 10m) [mBar) Parameter s
-68.90 16.12 0.00 21.23 40.00 1004.00 0.00 (|
17.40 -69.20 1552 0.00 20.43 40,00 1004.00 0.00 1
17.70 -69.50 1250 0.00 2053 46.92 995.00 0.00 [l
18.00 -70.30 11.25 0.00 22.30 4523 995.00 0.00 (|
18.35 -71.00 1262 0.00 18.92 47.81 1000.00 0.00 (|
18.60 -71.40 11.51 0.00 21.12 44 67 1001.00 0.00 [l

< ] C

Map < Back Cancel

Figure 10-4 Review Storm Track Data
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After reviewing the information, click Next to bring up the Scenario Review table, shown in

Figure 10-5. This will display information about the results of the scenario. After reviewing the

information, click Next to activate the scenario.

Scenario Wizard

Scenario Review

This page displays information specffic to the scenario.

File: Infarmation

Deterministic scenario

Scenario Name:  Scenario-17Nov2021 Vmax [mph]:

Scenario Type:  User Defined Min Central Pressure [mBars):

7.8
995.00

< Back

Figure 10-5 Review Scenario

Cancel
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Section 11. Advanced Hazus Analysis: Hurricane Surge
Scenario

The Hazus tool can run a combined hurricane and flood hazard analysis for coastal areas. To run a
combined hurricane and flood hazard, a multi-hazard (flood and hurricane) Study Regjon 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 = Display Combined Losses
Flood

11.1 Storm Surge Scenario Options

The storm surge scenario options are available for four hurricane scenario types:

User-defined, including the Hurricane Hazard Import Tool (HHIT)

= Hazus import

= Historic

= Hurrevac historic storms; also see Section 6.3.3
The storm surge scenario options are not available for:
= _datfile

= Probabilistic
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To run a storm surge analysis, the Study Region must have been created for both Hurricane and
Flood Hazard analysis. As shown in Section 3, start with Create New Region Wizard (Figure 11-1).
Check both Flood and Hurricane hazard boxes and click Next.

Create New Region X

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

‘Your study region can include one or more of the following hazards. Check below the
hazard(s) you are interested in.

[ Earthquake
[v" Flood
[v" Hurricane

[ Tsunami

Notes:
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 on, in
other words, you cannot add another hazard to it. Alternatively, you may re-create a
similar region with different hazard(s).

3. If you are creating a Near Source only Tsunami region, please also check Earthquake
checkbox.

< Back Next > Cancel

Figure 11-1 Select Hazards for New Region

Specify the Study Region and finish the Create New Region wizard.

NOTE: Limiting storm surge Study Regions to a single county is recommended. In some cases, a
single county (e.g., Miami-Dade) 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 regjon.
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Open Region X

Study region hazards selection
If a region has data for multiple hazards, one only can be worked on at a time, and needs
to be selected before the regions is opened.

The region you have selected has data for the hazards listed below. You can only work
on one hazard at a time.

You can always switch hazards at any time from the study region menu.
Please select the hazard to be current when your region is opened.

C

" Flood

(® Hurricane

C

< Back | Next > | Cancel ‘

Figure 11-2 Select Hurricane Model First in Study Region

Analysis > Set Optimized Analysis Mode must be “Off,” as shown in Figure 11-3 so that the wind
analysis is performed at the Census block level.

| Analysis | Results Bookmarks Insert Selecti

Damage Functions
Loss Functions

Loss of Use Functions
Debris Functions

Parameters »

Set Optimized Analysis Mode OFF
User Supplied Coastal Surge Grid NO

Run...

Show Coastal Surge Status

Figure 11-3 Ensure Optimized Analysis Mode is Off
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).
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Hazard | Analysis  Res

SCERnario..,

Showe Current

Figure 11-4 Review Scenario in Hazard > Show Current

Scenario Wizard X

Welcome to the Hurricane Scenario
Management Wizard

The Scenario Management Wizard will guide you through the process of defining a storm track for
a hunicane scenario.

Humicane scenarios may be created by importing data from a file, manually entering data, or
copying an existing scenario.

Additionally, you can export a scenario to a file or delete a scenario that is no longer needed.

ul
=
<
O
o
o
2
I

< Back Cancel

Figure 11-5 Scenario Management Wizard

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 NOAA 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.
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Analysis | Results Bookmarks Insert Selecti

Damage Functions

Loss Functions
Loss of Use Functions
Debris Functions

Parameters »

Set Optimized Analysis Mode OFF
User Supplied Coastal Surge Grid NO

Run...

Show Coastal Surge Status

Figure 11-6 Analysis Run Storm Surge Menu

Analysis Options bt
= [E] Essential Facilities - Select Al
Medical Cae
Fire Stations Deselect AN
[ Police Stations Expand Al
Emergency Centers
Schools Collapse A

[ UserDefined Building:
- Induced Phyzsical Damage
=2 Debris
[ Buldng:
= Trees
Tree Blowdown
= Direct Social and Economic Loss
Direct Economic Loss - Genesal bulldings
Direct Social Loss - Shelter
- B Storm Surge
[ Deep wates and rear shote veave madels
[ Mear shore veave model oriy

El Mo waves
=] Rapid Loss Options
O Run Stomm Farecast Uncertainty Analpsiz Cutput Dphons
=0 Automated Output Options
O Create Summay Reports ¥
Prysical Damage Felated Cancel

Figure 11-7 Analysis Options for Storm Surge

In addition, there are options for running coupled surge and wave analysis using the Delft University
SWAN model if checked (refer to the Technical Manual for more details on the modeling approaches
used for SWAN and SLOSH):

= 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
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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.

= 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.

= 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 NAVD 1988 datum shown in 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).

Initial Water Level

Input initial water level in feet above (positive) or
below (negative) mean sea level.

0.000000]|

Figure 11-8 Provide Initial Water Level

When running a storm 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).
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Rur &nalysiz

Analyzis Progress

Total

Saving shelter results

Figure 11-9 Run Analysis Progress Status Window

Fun Storm Surge

Storm Surge Progress

Tatal

Computetrfing--01

LA |

Figure 11-10 Run Storm Surge Progress Status Window

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 storm 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.

Coastal Surge Status X

Storm Surge hazard analysis is complete. Switch to the Flood
Model to delineate the floodplain and compute losses. (1)

Figure 11-11 Coastal Surge Status Window
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To obtain the combined wind and surge losses, users must run a Storm Surge analysis and calculate
the combined losses in the Flood Model. See further instructions in the Hazus Flood Model User
Guidance.

lAnalysis\Raults Bookmarks Insert Selection Geoprocessing

Damage Functions 2 4 G ® | e .
Restoration Functions » -

-
Parameters »

Average Annualized Loss
Combined Wind and Flood... ‘

Run

Combined Wind and Flood...

Calculate Combined FL/HU
Coastal Surge Economic Loss

Figure 11-12 Combined Wind and Flood Analysis Menu

11.3 Storm Surge

After the Hurricane Model has been run, reopen the Study Region in the Flood Model, as shown in
Figure 11-13. Click Next and then click Finish to open region.

Open Region X

Study region hazards selection
If a region has data for multiple hazards, one only can be worked on at a time, and needs

to be selected before the regions is opened.

The region you have selected has data for the hazards listed below. You can only work
on one hazard at a time.

You can always switch hazards at any time from the study region menu.
Please select the hazard to be current when your region is opened.

-

@ Flood

" Hurricane

-~

< Back | Next > Cancel

Figure 11-13 Select Flood Model in Study Region
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Open the Hazard menu and select Flood Hazard Type (Figure 11-14).

Hazard | Analysis  Results Bookm

Flood Hazard Type..,

Scenario k
Riverine b
Coastal b
Quick &nalysis »

Figure 11-14 Select Flood Hazard Type

Select the Flood Hazard type “Storm Surge” and click OK (Figure 11-15).

Flood Hazard Type X

Study region flood hazard type
() Riverine only
() Coastal only
(O Riverine and coastal

Combined wind and flood

(®) Storm surge

Cancel

Figure 11-15 Select Storm Surge

After the hazard type is set, the user must import a digital elevation model (DEM) for the Study
Region by opening the Hazard menu and selecting the User Data dialog (Figure 11-16).
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Hazard | Analysis  Results  Bookn
Flood Hazard Type...
User Data
Scenario 3
Riverine 3
Coastal 2
Quick Analysis k

Figure 11-16 Select User Data to Import DEM

The User Data dialog will only contain two tabs, DEM and Storm Surge. Use the Browse button to add
the DEM to the Model (Figure 11-17). Figure 11-18 shows the Storm 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.

User Data

DEM  Storm Surge

DEM metadata

Vertical units Feet -
Vertical datum NAVDES -
Other vertical datum

Select DEM dataset(s)

C:ANC_DEM\brunswick_dem Browse...

Determine required DEM extent

Progress
OK Cancel

Figure 11-17 Add User Data DEM to Model
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User Data

DEM Storm Surge

Surge grids

Surge Elevation Grid (SLO SH)

C:\HazusData\Regions\Coastal_Surge\surgeft

Significant Wave Height Grid (SWAN)

C:\HazusData\Regions\Coastal_Surge\wavehtfit

Progress
OK Cancel

Figure 11-18 Review User Data in Storm Surge Tab

When the DEM uploads successfully, the user needs to create a new scenario next, using Hazard >
Scenario > New (Figure 11-19). Enter a unique name for the scenario and click OK (Figure 11-20). In
storm 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.
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Hazard | Analysis Results Bookmarks Insert Selectic
Flood Hazard Type... vl =]

User Data n zﬂ @ @
L XY
Develop Stream Network...

Scenario » | New...
] Riverine »
Coastal »

Figure 11-19 Select New Scenario in Hazard Menu

Create New Scenario X

Enter a unique name for the New Scenario:

Brunswick

Description
surge analysis]

Cancel

Figure 11-20 Provide Name for New Scenario

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 11-21.
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Shoreline Limits

Optionally draw shoreline startline, endline, and breaklines. Single click
to add a vertex and double dick to finish drawing the line. For
breaklines only, right dlick a line to remove it.

Current shoreline

1 of 1
Limit type Action
() Endline
() Breakline Use Default
Cancel Next >

Figure 11-21 Input Shoreline Limits

After clicking Next there will be an additional shoreline characterization dialog, as shown in
Figure 11-22. The Shoreline Type tab has one required input (wave exposure). If a User-Defined
Storm Surge grid was provided, the shoreline characterization steps are not required.

Shoreline Characteristics

Current shoreline:

Shoreline Type

Shoreline characterization

Wave exposure

Open coast (full exposure) v

Cancel < Back Finish

Figure 11-22 Select Shoreline Characteristics
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The options for the wave exposure include:

= QOpen 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 Hazus Menu and selecting Coastal (Figure 11-23).
When it is finished, the completion window will be shown as in Figure 11-24.

' Hazard Analysis Results Bookmarks |Insert Selection Geopr

Flood Hazard Type... —V_ 7 EEBCE
User Data T .
Develop Stream Network...

Scenario »

Riverine »

Coastal 4 Delineate Floodplain

Figure 11-23 Select Coastal to Delineate Floodplain
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Coastal

Successfully computed coastal flood hazard.
Total time: Howrs: 0, Mins:09, Secs:41

T

Figure 11-24 Delineate Floodplain Completion Status Window

Figure 11-25 displays the completed hazard portion of a storm surge model. The storm surge model
outputs a flood depth grid named “Mix0O_c” to the map, which comprises SLOSH and wave height

grids.

@ Hazus: Flood - Coastal_Surge (Brunswick)
File Edit View Inventory Hazard Analysis Results Bookmarks Insert Selection Geoprocessing Customize Windows Help

FOQEB LABx 0 b m V| EEREOI
Q@ 2« -0 K@/ B u MBS TR

Table Of Contents x
Elaecs8 =

= = layers A
=] BoundaryPolygon
o

= M Mix0_c

‘ ua:eesm\ Bojelen ﬂ‘

Value
. High : 14.7285
“Low: 6.4373e-05

= M ChosenShorelines
RegionShore
-
=] RegionDEM
Value
™) High : 82,5553
-~

“Low: -4.24257

= [ Census Blocks

[] Census Blocks

[]Census Tracts
[=] Hillshade

Value
High : 252

Low: 0

-78.68 34.081 Decimal Degrees

Figure 11-25 Example - Storm Surge Floodplain Delineation

The next step to complete the analysis is by using the Analysis Menu and choose Run (Figure 11-26).
Next, check the General Building Stock Damage and Loss option and click OK (Figure 11-27).
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Analysis | Results Bookmarks

Average Annualized Loss

Run

Combined Wind and Flood...

Insert
Damage Functions L §
Restoration Functions >
Parameters r

Figure 11-26 Select Run in Analysis Menu

Analysis Options

! Euildlng and Content Damage (%)
H Dlrect Economic Loss ($) (Bidg, Cont, Inv)
; Damage Building Count
b Deprec;ated Building and Content Loss (3)
+)-[]Essential Faciities
D User Defined Structures
+ DTransponatmn Systems
+-[] Utiiity Systems
---DVehu:ies
i~[Joebris
-] Direct Social Loss

C:\ has 212.96 GB free space;

Select All

Deselect All

Cancel

Figure 11-27 Select Preferred Analysis Options

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 11-28). When the combined losses are completed, click OK to the message box

(Figure 11-29).
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Figure 11-28 Select Combined Wind and Flood to Calculate Losses

Analysis | Results Bookmarks

Insert
Damage Functions (4
Restoration Functions >

Parameters

Average Annualized Loss

Combined Wind and Flood...

Run

Combined Coastal Surge analysis

The Combined Wind and Flood

o analysis has finished.

Figure 11-29 Combined Coastal Surge Status Window

When the analysis options have finished running, use the Results Menu (Figure 11-30) to View
Current Scenario Results By..., select the scenario in the drop-down, and click OK, as shown in

Figure 11-31.

Figure 11-30 Select View Current Scenario Results

Results | Bookmarks Insert Selection G

View Current Scenario Results By...

Flood Hazard Maps

General Building Stock
Combined Wind and Flood Loss
Essential Facilities

User Defined Facilities
Transportation Systems

Utility Systems

Vehicles

Debris

Shelter

Summary Reports...
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View Results by X

Scenario Name:
Brunswick

Scenario Description:

surge analysis

Available Results:
| v

Mix0 denctes deterministic results.

‘what-If Options:

Cancel

Figure 11-31 Select Available Results for Surge Analysis

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 11-32 and Figure 11-33) or the Results
> Summary Reports > Direct Losses > Combined Wind and Surge Loss summary report. An example
results table is shown in Figure 11-33.

Results | Bookmarks Insert Selection G

View Current Scenario Results By...

Flood Hazard Maps >
General Building Stock 4
Combined Wind and Flood Loss
Essential Facilities

User Defined Facilities

Transportation Systems

Utility Systems

Vehicles

Debris

Shelter

Summary Reports...

Figure 11-32 Select Combined Wind and Flood Loss Results
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# | Combined FL/HU Surge Direct Economic Losses For Full Replacement Value — O X
By General Occupancy By Specific Occupancy By General Building Type  Total
Results for
Scenario: Brunswick Return periad: Mix0
Residential v Pre-Firm v
CensusBlock BldgFloodLoss BldgwindLoss BldgCombLoss ContFloodLoss Confw A
1 370190201011003 0.00 0.05 0.05 0.00
2 370190201011005 0.00 0.04 0.04 0.00
3 370190201011006 0.00 0.06 0.06 0.00
4 370190201011007 0.00 0.08 008 0.00
5 370190201011003 0.00 0.05 005 0.00
6 370190201011011 0.00 0.08 0.08 0.00
7 370190201011014 0.0 0.25 025 0.00
8 370190201011017 0.00 0.05 0.05 0.00
39 370190201011018 0.0 033 033 0.00
10 370190201011013 0.00 0.05 005 0.00
1 370190201011020 0.00 1.04 1.04 0.00
12 370190201011021 0.00 013 013 0.00
13 370190201011024 0.00 1.0 1.0 0.00 v
< >
Close Map Print

Figure 11-33 Example - Combined Surge Result Table

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 drop-down boxes allow
the user to filter the losses by occupancy or building type.

Hazus has a limit of one scenario for the Storm Surge flood hazard type. If the user already
completed the storm 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.

11.4 User-supplied Storm Surge Depth Grid Analysis

The user also has the option of importing their own coastal surge grid created outside of Hazus. To
do this, from the Analysis menu in the Hurricane Model ensure User Supplied Coastal Surge Grid is
set to “YES” (Figure 11-34), then run a hurricane wind analysis for the Study Region. Once the run
hurricane analysis has completed, reopen the Study Regijon in the Flood Model.
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Figure 11-34 User Supplied Coastal Surge Grid Set to YES

;Anal}'sisiﬂpjuhs Bookmarks Insert Selecti

Damage Functions
Loss Functions
Loss of Use Functions

Debris Functions
Parameters

Set Optimized Analysis Mode OFF
User Supplied Coastal Surge Grid ~ YES

Run...

Show Coastal Surge Status

With the Study Region Flood Model open go to Hazard > Flood Hazard Type and select Storm surge

(Figure 11-35). Click OK.

Flood Hazard Type s

Study region flood hazard type
() Riverine only
() Coastal only

() Riverine and coastal
Combined wind and flood
(®) Storm surge

Cancel

Figure 11-35 Flood Hazard Type Storm Surge

Next go to the Hazard > User Data menu and the User Data > Storm Surge dialog box will open as
shown in Figure 11-36. Click Browse to navigate to your user-supplied storm surge grid and click OK.
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User Data

Storm Surge

Surge grids
- Select Browse to add user-supplied surge grid(s).

- Only ArcGRID, GeoTIFF, Imagine, and file geodatabase rasters are
accepted.

- Combined losses are only calculated for census blocks that intersect
both the hurricane windfield and user-supplied surge hazard data.

The depth grid 'Laura_Ad' intersects the study region boundary.

‘Laura_Ad' validation complete oK

Browse...
Remove

Set
Parameters

Cancel

Figure 11-36 Storm Surge Data Import Dialog Box

Click Yes to Overwrite and Process your storm surge data (Figure 11-37). The storm surge data is now
ready to be brought into a New Scenario and processed in the Coastal Flood Model.
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Owverwrite and Process

The proceeding analysis requires raster processing
and will overwrite your previous stream network.

To ensure proper operation, canceling is not allowed.
Continue?

Yes No

Figure 11-37 Overwrite and Process User-Supplied Storm Surge Data

Go to Hazard > Scenario > New... and name your New Scenario. The New Scenario window will open

as shown in Figure 11-38. Click the Plus button and with the mouse drag a box around the coastal
surge grid. Then click the Save button and click OK.

Select map features to be included in
the scenario. Asinglescenario may
contain morethan one objecttype

Map layer type

(® User-defined depth grids

Map layer selection

Add to selection *

Removefrom selection -

Clearselection x

Saveselection El
oK

Figure 11-38 New Scenario Window
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Next go to Hazard > Coastal > Delineate Floodplain (Figure 11-39). Click OK (Figure 11-40) and click

Yes on the next screen (Figure 11-41). Processing will take a few minutes. Click OK on the

Successfully Completed Coastal Flood Hazard dialog box (Figure 11-42).

iHazard: Analysis Results Bookmarks Insert Selection Geopi

User Data

Scenario

Riverine

Flood Hazard Type... v o # m @ E E

e

Coastal

»||  Delineate Floodplain

Figure 11-39 Delineate Floodplain

. Coastal Hazard Analysis x
Analysistype Single Return Period v Fill Al
Output cell size: |50 ~

User-defined depth grids

DG 1D | Penod(s] to Analyze | Available Peniods A

{1 i0

0 DGO0_Laura Ad

<

>

Available memory

: 2129 mb. Estimated use: 30 mb 0K

F

igure 11-40 Coastal Hazard Analysis
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Process

The proceeding analysis requires raster processing.

To ensure proper operation, canceling is not allowed.
Also, to assure synchronicity between hazard and results
any previous results for this scenario will be deleted.
Continue?

Figure 11-41 Process Coastal Hazard

Coastal *

Successfully computed coastal flood hazard.
Total time: Hours: 0, Mins:00, Secs:32

Figure 11-42 Successfully Completed Coastal Flood Hazard

Now the user can Run > Analysis to produce losses. It is critical to run the storm surge flood-only
losses first, before running storm surge flood and hurricane combined losses.
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Section 12. Advanced Hazus Analysis: Modifying
Analysis Parameters

Users can modify Hazus default parameters used to calculate losses and associated results, such as
shelter estimates. Many of the parameters can be accessed in the Analysis Menu.

After selecting Analysis, users can select Parameters to define tree coverage, terrain data, shelter
information, and parameters related to building economics, as shown in Figure 12-1.

lesns| Results Bookmarks Insert Selection Geoprocessing Customi
Damage Functions - [_’q @ E | §x, ’
Loss Functions
Loss of Use Functions
Debris Functions
Parameters 4 H Trees
Set Optimized Analysis Mode OFF Terrain
User Supplied Coastal Surge Grid NO Shelter
Run... Building Economic
Show Coastal Surge Status

Figure 12-1 Analysis > Parameters Menu

12.1 Tree Coverage

Select Trees to view, map, and edit the type, density, and height distribution of trees, as shown in
Figure 12-2. The available tree types are:

= Coniferous (>75% evergreens)
= Deciduous (>75% deciduous)
=  Mixed

Using the entered information, the model calculates tree blowdown, called the Tree Collection Factor
on the table, to estimate a tree debris collection factor for each Census tract. The tree blowdown
model only considers trees over 30 feet tall. The estimated tree debris factor is added as a loss for
single-family housing to account for tree damage.

The Tree Collection Factor is a number between zero and one that represents the fraction of downed
trees that would likely be collected and disposed at public expense:

= |n sparsely developed Census tracts, the tree collection factor should be near zero
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= |n heavily developed Census tracts, the tree collection factor will be closer to one

Tree Parameters X
Table:
Census Block P{?::"-FT;: Stems per Acre Tree Height Less 40ft | Tree Height 40 ft To B0 ft Tree Height Greater than Tree Collection Factor

1 [370130201011000_ JMived 15 0 43 7 0.43] [<]

2 | 370190201011001 Mixed 121 30 43 27 012

3 | 370190201011002 Mixed 133 30 43 27 0.06

4 | 370190201011003 Mixed 132 30 43 27 0.08

5 370190201011004 Coniferous 121 30 43 27 1.00

6 | 370190201011005 Mixed 87 30 43 27 0.01

7 370190201011006 Mixed 92 30 43 27 0.57

g8 | 370190201011007 Mixed 64 30 43 27 0.23

9 370190201011008 Mixed 131 30 43 27 012

10 370180201011009 Mixed N 30 43 27 059

11 | 370190201011010 Mixed 0 30 43 27 0.72

12 | 370190201011011 Mixed 72 30 43 27 0.66

13 370180201011012 Mixed 133 30 43 27 017

14 370180201011013 Mixed 47 30 43 27 0.58

15 370180201011014 Mixed 79 30 43 27 0.04 _Z..

16 | 370130201011015 Coniferous 101 30 43 27 0.39} (=]
Mixed 53 an 43 27 nnall=

(< i f
Print Mar Cancel

Figure 12-2 Select Tree Parameters

12.2 Terrain Data

Hazus has default terrain data that is automatically imported based on Census tract location. Select
Terrain to view, map, and edit the surface roughness values for each Census tract, as shown in
Figure 12-3. Before modifying the default terrain data or importing substitute terrain data, however, it
is strongly recommended that users consult with a wind engineer.

Local terrain (i.e., surface roughness) has a significant effect on the magnitude of the actual surface
level wind speeds applied to buildings. Surface roughness lengths depend on vegetation height and
density, building heights and densities, and other obstructions upwind from the point of interest.

The default surface roughness lengths provided with the Hurricane Model are derived from state and
national land-use databases and have been validated through extensive comparisons with aerial
photography. However, land-use conditions change over time and locations with the same land-use
category may, in fact, have substantially different surface roughness.

It is important to recognize that the surface roughness values in the Hurricane Model are averaged
over each Census tract and are assumed to be independent of wind direction.
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Terrain X
Table: Terain
Surface =
Census Block Roughness B
Length [m) 2]
1 |3?D1 90201011000 | 0.75
2 3705020101100 075
3 | 370180201011002 074
4 370190201011003 053
5 370190201011004 046
6 370190201011005 054
7 370190201011006 027
g8 | 370130201011007 029
9 370190201011008 057
10 370190201011009 027
11 370190201011010 012
12 370190201011011 013
13 3701902010112 063 -
14 3701902010113 054 E
15 370190201011014 03 x|
L« D
Map Print Cancel

Figure 12-3 Select Terrain Parameters

12.3 Shelter Information

Emergency response organizations and local governments often need to have an estimate of the
number of people seeking short-term public housing and long-term alternative housing. While the
number of people seeking short-term public shelter is of great concern to emergency response
organizations, the longer-term impacts on the housing stock are of great concern to local
governments. The need for long-term alternative housing can occur in situations where repairs take
longer than a few weeks. Long-term alternative housing needs can be met by importing mobile
homes, building on vacant units, net emigration from the affected area, and eventually by the repair
or reconstruction of new public and private housing.

Hazus provides two estimates related to sheltering;:
= The number of people requiring short-term shelter

= The methodology for calculating short-term shelter requirements recognizes that only a portion of
those displaced from their homes will seek short-term public shelter, and some will seek shelter
even though their residence may have little, if any, damage.

= The total number of displaced households (due to loss of habitability)
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= Loss of habitability is calculated directly from damage to the residential occupancy inventory and

from loss of water and power.

From Shelter Parameters, users can select Utility Factors, Weighting Factors, and Modification
Factors. The Utility Factors for the percentage of household affected by utility outages, the Weighting
Factors for age, ethnicity, income, and ownership, and Modification Factors for income can be

modified in the Shelter Parameters window (Figure 12-4).

Shelter Parameters

Utility Factors  Weighting Factors Modffication Factors
Affected Households (0-100 %)

&

Figure 12-4 Select Shelter Parameters

Cancel

The Weighting Factors and Modification Factors are automatically populated using information
provided in the default Census database. The default Census database can be viewed, modified, and

mapped in the inventory module (Figure 12-5), as shown in Figure 12-6.
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Inventory | Hazard Analysis F

General Building Stock  »

Essential Facilities
User Defined Facilities

Transportation Systems
Utility Systems

Demographics

Vehicles [

View Classifications

Figure 12-5 Inventory > Demographics Menu

[#" Demographics R O X
Select County to display:
Brunswick, NC (37019) v |
CensusBlock Population Households GroupQuarters MaleLess16 Male16tob5 MaleC ~
1 0 0 0 0 0
2 370190201011001 0 1} 0 0 0
3 370130201011002 0 0 0 0 1]
4 370190201011003 26 10 0 5 [
5 370190201011004 3 2 0 0 1
[ 370190201011005 4 11 0 5 13
7 370130201011006 32 8 0 5 g
2 3701390201011007 47 11 0 9 14
g 370190201011008 0 0 0 0 1]
10 370190201011009 10 5 0 1] 4
1 370130201011010 0 0 0 0 0
12 370190201011011 41 10 0 8 12
13 370190201011012 0 0 0 0 0
14 370190201011013 0 0 0 1] 0
15 370130201011014 45 16 0 E 9
16 370190201011015 0 1] 0 1] 0
17 370130201011016 0 0 0 0 0
18 370180201011017 18 5 0 3 7 =
< B = T - . o - >
Close Map Print

Figure 12-6 Example - Inventory Demographics Data Supplied in Hazus

Modifying the Weighting Factors - Users have the option to weight the importance of the four factors
that affect the fraction of households seeking short-term public shelter: income, ethnicity, ownership,
and age. The importance factors must sum to one. Default values are shown in Table 12-1 and
Figure 12-7.
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Table 12-1 Hazus Default Values for Fraction of Households Likely to Seek
Public Shelter If Dwelling Becomes Uninhabitable

Default

Category Description
Income Household Income < $10,000 0.62
$10,000 < Household Income < $20,000 0.42
$20,000 < Household Income < $30,000 0.29
$30,000 < Household Income < $40,000 0.22
$40,000 < Household Income 0.13
Ethnicity White 0.24
Black 0.48
Hispanic 0.47
Asian 0.26
Native American 0.26
Ownership Own Dwelling Unit 0.40
Rent Dwelling Unit 0.40
Age Population Under 16 Years Old 0.40
Population Between 16 and 65 Years Old 0.40
Population Over 65 Years Old 0.40
Shelter Parameters X

Lkility Factors Weighting Factors ~ Modffication Factors
Table:
Class Description Value =
1 [Aw__Jage weight Factor 0.00 4]
2 EwW  Ethnic Weight Factor 0.27 B
3 |IW Income Weight Factor 073
4 |0wW  Dwnership Weight Factor 0.00
h 4
A4
>
4]

Figure 12-7 Hazus Default Weighting Factors for Fraction of Households Likely to Seek

Public Shelter If Dwelling Becomes Uninhabitable
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Modifying the Modification Factors - Users have the option of changing each of the four weighting
factors that govern how the demographic distribution for the Study Region is used to calculate that
factor. For example, Figure 12-8 shows the default weights for ranges of incomes; the income

weights can be adjusted from O to 1.0 to represent the likelihood that income level will influence the
decision to seek shelter.

Shelter Parameters s
Utility Factors Weighting Factors Modfication Factors
Class:
Income W
Table:
Class Description Walue =
1 Income < 10,000 0.62 B
2 IM2 10,000 < Income < 20,000 0.42 B
3 IM3 20,000 < Income < 30,000 0.29
4 M4 30,000 < Income < 40,000 0.2z
5 IM5 40,000 < Income 013
w
hd
>
4] »

Figure 12-8 Default Weighting Factors for Demographic Distribution > Income

12.4 Building Economics

In addition to parameters that can be modified in the Analysis Menu, there are also Hazus
parameters that can be adjusted in the Inventory Menu related to the cost of hurricane damages.
The model converts estimates of damage to the built environment to dollar loss.

Losses that are directly derived from building damage are:

Cost of repair and replacement of damaged and destroyed buildings

= Costs of damage to building contents

Losses of building inventory (contents related to business activities)
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Losses that are related to the length of time the facility is non-operational (or the immediate
economic consequences of damage):

= Relocation expenses (for businesses and institutions)

= Capital-related income losses (a measure of the loss of productivity, services or sales)
=  Wage losses (consistent with income loss)

= Rental income losses (to building owners)

The default economic data can be viewed and modified from within the Inventory menu

(Figure 12-9). Select Dollar Exposure (Replacement Value) to view Building, Contents, and Total,
shown in Figure 12-10. To modify the data, the Table Type must be set to “Specific Occupancy.” The
Dollar Exposure data cannot be modified when viewed by general occupancy, general building type,
or specific building type. Default values are provided for contents (by occupancy) as a percentage of
the replacement value of the facility.

Inventory | Hazard Analysis Results Bookmarks Insert Selection Geopn

General Building Stock  » Square Footage
Essential Facilities Building Count
User Defined Facilities Valuation Parameters r

Transportation Systems Dollar Exposure (Replacement Value)

Utility Systems Depreciation Parameters

Demographics Depreciated Exposure \

Vehicles General Occupancy Mapping

Flood Specific Occupancy Mappin
View Classifications » i Sl (

14.7285 i’

Figure 12-9 Select Dollar Exposure
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Figure 12-10 View and Modify Hazus Default Economic Data

[ Dollar Exposure (thous. dollars) — O X
By Occupancy By Building Type
Table Type:
|Specific Occupancy Type  ~ | [Brunswick, NC(37019) | |Buiding v
[[] Show Scenario Census Blocks
CensusBlock TotalE sposure RES1 RES2 RES3A RES3B R
1 370190201011000 0 0 1] 0 1]
2 370190201011001 0 0 1] 0 1]
3 370190201011002 0 0 1] 0 1]
4 370130201011003 1154 338 462 0 1]
5 370130201011004 220 169 51 0 0
B 370130201011005 851 338 513 0 0
7 3701390201011006 E46 338 308 0 1]
8 370190201011007 825 338 462 0 0
2 370190201011008 0 0 1] 0 1]
10 370190201011009 426 169 257 0 1]
11 370180201011010 0 i) 1] 0 1]
12 370190201011011 749 338 411 0 1]
13 3701302010112 0 0 1] 0 1]
14 370190201011013 0 1] 1] 0 0
1R 370190201011014 1175 508 667 0 0
Close Map Print

The Building Economic data can be viewed and modified from within Hazus Inventory Menu, as
shown in Figure 12-11. The window that is used to view and modify the other economic default data

parameters is shown in Figure 12-12.

The default values of business inventory for this model are derived from annual gross sales by
assuming that business inventory is some percentage of annual gross sales. These default values

are based on judgment.

Building repair and clean-up estimates are provided with Hazus. These values include both the time
to do the actual construction or repair and the additional delays which may include clean-up time,
and time to obtain financing, permits and complete a design. All these factors are built into the

Building Loss of Use functions described previously.
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Analysis | Results Bookmarks Insert Selection Geoprocessing Customiz
Damage Functions =) Gﬂ E | §:ya -

Loss Functions

Loss of Use Functions

Debris Functions

7| Parameters » | Trees
Set Optimized Analysis Mode OFF Terrain
) User Supplied Coastal Surge Grid NO Shelter
E Run... | Building Economic |
15
o Show Coastal Surge Status ‘_E
™™
Figure 12-11 Building Economic Menu
Buildings Economic Data X

Business Inventory  Loss of Use Muttipliers  Income Loss

Table Type:
Annual Gross Sales ($ persq. ft.) v
Table:
Occupancy  Annual Sales =
1 156.00 B
2 COMIT 56.00 =
3 COM2 21.00
4 IND1 750.00]
5 |IND2 238.00|
6 IND3 733.00)
7 IND4 £390.00
8 INDS 453.00
9 INDE 808.00
| v
¥
E3
4] »

o

Figure 12-12 View and Modify Economic Data for Estimating Business
Inventory Losses, Lost Income and Relocation Costs

12.4.1 Loss of Use Multipliers

Repair time does not translate directly into business or service interruption. For some businesses,
building repair time is largely irrelevant, because these businesses can rent alternative space or use
spare industrial/commercial capacity elsewhere. Therefore, Building Repair Time Multipliers have
been developed to arrive at estimates of business interruption for economic purposes. These values
are multiplied by the building cleanup and repair times. Building Repair Time Multipliers can be
viewed using the window shown in Figure 12-13.
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Buildings Economic Data Pt
Business Inventory Loss of Use Multipliers  jncome Loss
Table:
Occupancy 0% Loss 2% Loss 10 % Loss S0%Lloss |=
1 0.00 0.00 0.05 0.10/4]
2 COM1 0.50 0.10 010 0.30(4]
3 COM10 0.50 0.10 1.00 1.00
4 COM2 010 010 0.20 0.30
5 |COM3 0.50 010 0.20 0.30
6 COM4 050 0.10 010 0.20
7 COMS 0.50 010 0.05 0.03
g8 LCOME 0.50 010 0.50 0.50
9 COM7 0.50 010 0.50 0.50
10 COMS 0.50 010 1.00 1.00
11 COM3 0.50 010 1.00 1.00
12 EDU1 0.50 010 0.0z 0.05
13 EDU2 0.50 010 0.0z U.U3-—;—
14 GOV1 0.50 010 0.0z 0.0314
16 GOV2 n&n s
4] »
Prirt Cancel

Figure 12-13 View Default Building Repair Time Multipliers

12.4.2 Income Loss

Figure 12-14 shows the last tab where Income Loss is calculated. This includes Rental and
Disruption Costs, Percentage Owner Occupied, Wages and Capital Related Income and Recapture
Factors.

Hazus only considers disruption costs that may include the cost of shifting and transferring and the
rental of temporary space. Relocation expenses are assumed to be incurred only by building owners
and measured in $ per square foot per month. Relocation expenses are then a function of the floor
area, rental costs per day per square foot, disruption costs, and the expected days of loss of function
for each damage state.

Capital-related income is a measure of the profitability of a commercial enterprise. Income losses
occur when building damage disrupts commercial activity. Income losses are the product of floor
area, income realized per square foot and the expected days of loss of function for each damage
state. The U.S. Department of Commerce’s Bureau of Economic Analysis reports regional estimates
of capital-related income by economic sector. Capital-related income per square foot of floor space
can then be derived by dividing income by the floor space occupied by a specific sector. Income will
vary considerably depending on regional economic conditions. Therefore, default values need to be
adjusted for local conditions.
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Buildings Economic Data X

Business Inventory Loss of Use Multipliers Income Loss

Table Type:

Rental and Disruption Costs (S persg. ft.) v

Rental and Disruption Costs ($ pe )

Percentage Owner Occupied

Wages and Capital Related Income ite ] ]

| Recapture Factors S — Disruption Cost
1 |AGR1 0.83 0.03 083

- 2 COM1 1.4 0.05 1.32

- 3 |COM10 | 041 0.m 0.00

4 COM2 _ 0.58 0.02 1.16

5 | COM3 | 1.65 0.06 1.16

B COM4 _ 1.65 0.06 1.16
7 COMS 2.07 0.07. 1.16
8 COMe 1.65 0.06 1.65
9 COM7 1.65 0.06 1.65
10 COM3 _ 207 0.07 0.00
11 COM3 2.07 0.07 0.00

Figure 12-14 Income Loss Table
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