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1 Introduction

The Hazus hurricane loss estimation methodology (Hurricane Model) provides local, state, and
regional officials with state-of-the-art decision support software for estimating potential losses in
hurricane scenarios. The loss estimation capability will enable users to anticipate the
consequences of future hurricanes, develop strategies for reducing risk, and mitigate the effects
of hurricane winds. The software is Geographic Information System (GIS) based and can be
applied to small and large geographic areas with a wide range of population characteristics.

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

The Hurricane Model allows users to estimate the economic and social losses from hurricane
winds. The model provides practitioners and policymakers with a tool to help reduce wind
damage, reduce disaster payments, and make wise use of the nation’s emergency
management resources.

The Hurricane Model addresses only one major source of wind damage (hurricanes), but
damaging winds are also produced by tornadoes, thunderstorms, extratropical storms, and hail.
If a Hazus All-Wind Model is developed, it would need to include the wind hazard and the
effects associated with all of the meteorological phenomena that produce damaging winds. A
future goal for Hazus may be to analyze the wind hazards throughout the United States. If
Hazus is applicable to all of the regions in the nation with windstorm risk, loss estimates would
help guide the allocation of federal resources to stimulate risk mitigation efforts and plan for
federal hurricane response.

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

The Hazus Hurricane Model Technical Guidance (Technical Guidance) comprises documents
that are companions to the User Guidance and provides information on the default data, origin
of each type of inventory, and methods of calculating losses by changing basic
parameterizations.

Together, this User Guidance and the Technical Guidance provide a comprehensive overview of
the Hurricane Model.

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

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

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

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

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

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

« Insurance companies may be interested in monetary losses so they can assess asset
vulnerability.

1.2 Hurricane Model Outputs
Table 1-1 lists the Hurricane Model outputs. See Chapter 8 for details on each type of output.
Examples of possible pre-hurricane applications of the outputs are as follows:

« The development of hurricane hazard mitigation strategies that outline policies and
programs for reducing the hurricane losses and disruptions. The strategies may involve
upgrading existing buildings (e.g., addition of shutters) or the adoption of new building
codes.

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

Examples of possible post-hurricane applications of the outputs 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.
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Table 1-1: 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

Hazardous material sites

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

« Location of facilities that contain hazardous materials

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.

13

Assumed User Expertise

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

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

The model users, who perform the study, should have a basic understanding of hurricanes and
their consequences.
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It is assumed that a loss study will be performed by a team consisting of the following:
« Severe storm experts
« Structural engineers or architects
« [Economists
« Sociologists
o Emergency planners
« Loss estimate modelers

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 local or state agency is performing the study, some of the needed expertise may be in-
house. Personnel with relevant expertise are generally in departments such as building permits,
public works, planning, public health, engineering, climatology, information technologies,
finance, historic preservation, natural resources, and land records. Although in-house expertise
may be readily available, the value of the 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 study should be interpreted with caution because default input
values have a great deal of uncertainty. See Section 1.6.

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

15 Technical Support

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

The application’s Help menu references the help files for ArcGIS. Because Hazus was built as
an extension to ArcGlIS functionality, knowing how to use the ArcGIS and ArcGIS Help Desk will
help Hazus users.
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Technical support on any of the four hazards is available at the contacts shown in Figure 1-1
and via Help / Obtaining Technical Support.

Figure 1-1: Hazus Technical Support

Technical Support @

Hazuz-tH

“f'ou may obtain technical azsistance for Hazus by calling 1-877-FEMA MAP
[1-877-336-2627) or zending an email to: hazus-supportiEnizkmapods. com.

1.6 Uncertainties in Loss Estimates

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

1.7 Organization of User Guidance

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

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

Chapter 2: Overview of the Hurricane Model. Overview of the Hurricane Model for local,
state, and regional officials contemplating a hurricane loss study. It describes hurricane-related
hazards in the Hurricane Model (wind pressure, wind-borne debris missiles, tree blowdown, and
rainfall); types of buildings, facilities, and lifeline system in the model; and the difference
between a basic and advanced analysis.

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

Chapter 4: Getting Started Il: Basic Hazus Analysis. Introductory walk through the Hurricane
Model showing a user how to conduct a probabilistic hurricane analysis.

Chapters 5, 6, 7, and 8: Model Menus for Inventory, Hazard, Analysis, and Results. Walk
through of the Hurricane Model menus related to inventory, hazard, analysis, and results.

Chapters 9, 10, 11, and 12: Advanced Hazus Analysis. How to conduct an advanced
hurricane analysis including information on user-defined inventory data and storms, combined
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wind and flood hurricane surge analysis, and how to modify the default hurricane analysis
parameters.

Chapter 13: Acronyms and Abbreviations
Chapter 14: Glossary: Glossary of key terms.

Appendices A, B, and C: Information on the hurricane building classification system, model
building types, and data model dictionary.
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2 Overview of the Hurricane Model

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

Using the methodology will generate an estimate of the consequences to a county or region of a
scenario hurricane (i.e., a hurricane with a specified wind load effect and location). The loss
estimate will generally describe the scale and extent of damage and the disruption that may
result from a potential hurricane. The following information can be obtained:

« Quantitative estimates of losses in terms of direct costs for repair and replacement of
damaged buildings and lifeline system components; direct costs associated with loss of
function (e.g., loss of business revenue, relocation costs); casualties; people displaced
from residences; quantity of debris; and regional economic impacts. Hazus does not
output uncertainties statistically.

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

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

To generate the above information, the methodology includes:

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

« Standard calculations for estimating type and extent of damage and for summarizing
losses.

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

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

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

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

Inventory

Collection \
Natural Hazards
Impact Assessment ‘

Risk Evaluation and
Engineering Assessment

|

Mitigation

Hazard
Identification

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

« Select the area to be studied. The region of interest is created based on the census tract,
county, or state. 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.

« Specify the hazard. In the Hurricane Model, the hazard can be specified as:

— Single Historic (Deterministic): From a list of past storms, each with the observed
parameters pre-loaded into the program.

— User-defined Storm Scenario (Deterministic): Includes defining storm track manually,
importing a scenario, importing a hurricane surface wind file (.dat format), or importing
a Hurrevac tool storm advisory (from the National Hurricane Program, administered by
FEMA; U.S. Army Corps of Engineers; and National Oceanic and Atmospheric
Administration [NOAA]).

— Complete Probabilistic Analysis: Default hazard option in the Hurricane Model, which
executes a 100,000-year simulation of storms.

When a single-event scenario is chosen, the option of developing coastal storm surge and
wave estimates is available. The single-event results can be fed into the Hazus Flood
Model to produce combined wind and surge loss estimates for the GBS.

« Provide additional information describing the building inventory, essential facilities, tree
coverage, and surface roughness, if available.

Using formulas embedded in Hazus, Hazus computes damage probabilities, expected building
losses, expected contents losses, and expected loss-of-use for different classes of buildings.
Hazus also computes estimates of direct economic loss and short-term shelter needs.
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Using the formulas embedded in Hazus, Hazus estimates the expected amounts and types of
debris.

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

2.1 Hurricane Hazards in the Hurricane Model

The hurricane-related hazards considered in the Hurricane Model in the estimates of casualties,
damage, and resultant losses are wind pressure, wind-borne debris missiles, tree blowdown,
and rainfall. The effects of storm duration are also included in the model by accumulating
damage over the life of each storm. When a single-event scenario is chosen, the option of
developing coastal storm surge and wave estimates is available. These results can be fed into
the Hazus Flood Model to produce combined wind and surge loss estimates for GBS (see
Chapter 11 for more details). Coastal surge analysis has not been implemented for a
probabilistic analysis.

Tree coverage and terrain (i.e., surface roughness) can have significant effects on the damage
and loss estimates produced by the Hurricane Model. The default tree coverage and terrain
data may be selected or the user may supply the data. When considering supplying the terrain
data, consult the Technical Manual for the terrain discussions and examples of land use / land
cover (LULC)-based roughness coefficients. Consulting a wind engineer prior to changing the
parameters is also strongly recommended.

Planning for mitigation and disaster response generally is based on large, damaging events, but
the probability that such events will occur should also be considered. Probabilistic hurricane
analyses inherently account for the full spectrum of probable events, producing both annualized
and return period loss estimates. In deterministic hurricane scenarios, consulting hurricane
experts is recommended to develop a maximum credible hurricane scenario that is realistic for
the area when maximum damage estimates are being considered. Consideration should be
given to repeating loss calculations for several scenario hurricanes with different categories and
locations and different probabilities of occurrence because these factors are a major source of
uncertainty.

2.2 Types of Buildings, Facilities, and Lifeline Systems

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

« General Building Stock (GBS) — Most commercial, industrial, and residential buildings are
not considered individually when calculating losses. Instead, they are grouped into 39
building types and 33 occupancy classes. Degrees of damage and loss are computed for
each group.

Examples of building types are Wood, Single-Family, One Story (WSF1); Masonry Multi-
Unit Housing, Two Story (MMUHZ2); and Steel, Engineered Commercial Building, High-
Rise (SECBH). See Appendix A for the complete list of building classifications used in
Hazus. Each building type is further defined by distribution-of-wind building characteristics
such as roof shape, roof covering, and opening protection.
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Examples of occupancy classes are single-family dwelling, retail trade, heavy industry,
and churches.

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

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

« User-Defined Facilities (UDF) — 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.

2.3.1 Basic Analysis
Level 1

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

2.3.2 Advanced Analysis
Level 2

An Advanced Level 2 analysis improves Level 1 results by considering additional data that are
readily available or can be easily converted or computed to meet methodology requirements. In
Level 2, the user may need to determine parameters from published reports or maps as input to
the model. It requires more extensive inventory data and effort by the user than a Basic Level 1
Analysis. The purpose of this type of analysis is to provide the user with the best estimates of
hazard input data that can be obtained using the standardized methods of analysis included in
the methodology. For example, user-supplied flood depth grids should be used over the internal
Hazus hydrology and hydraulics model. Hazus User Manuals provide detailed instructions on
how to perform various type of Advanced Level 2 analysis.
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Level 3

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

Figure 2-2: Levels of Hazus Analysis

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

engineering data - sophistication
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inventory, and damage data

2.4  Analysis Considerations for Hurricane Model

2.4.1 Analysis Based on Default Information

The basic level of analysis uses the General Building Stock and Essential Facility databases
that are built into the model and extracted for a specific Study Region. These databases are
derived from national-level data sources for building square footage, building value, population
characteristics, costs of building repair, and economic data. Default databases of surface
roughness and tree coverage derived from national land-use data are used for the Study
Region. Direct economic and social losses associated with GBS Stock are computed, along with
Essential Facility functionality, short-term shelter requirements, and debris. Because the
analysis involves only default data sources, the uncertainties are large.

In an analysis based on default data, the user’s effort is limited to defining the Study Region,
specifying the hazard (probabilistic or scenario), and deciding on the extent and format of the
output. As indicated, however, since default rather than actual data are used to represent local
conditions, the uncertainties in the estimated levels of damage and losses are large. An analysis
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based on default data is suitable primarily for preliminary evaluations and crude regional
comparisons.

2.4.2

Analysis with User-Supplied Inventory Data

The results from an analysis using only default data can be greatly improved by inputting at
least a minimum amount of locally developed data. Such an analysis is generally what is
intended. Improved results are highly dependent on the quality and quantity of improved
inventories. The significance of the improved results also relies on the user’s analysis priorities.
The following inventory improvements impact the accuracy of analysis results:

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

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

Preparation of a detailed inventory for all Essential Facilities

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

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

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

Synthesis of data for modeling the economy of the Study Region used in the calculation of
indirect economic impacts

Hazus Hurricane Model User Guidance Page 2-6



3 Getting Started |: 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.

Figure 3-1: Select Create a New Region in Hazus Startup

Hazus-MH Startup @

‘% “Welcome to Hazus-MH.

In order to use Hazus-MH., pou need to define the study region to be
uzed in the analyzis.

Pleasze select the desired ophion below, and a wizard will guide you
through the neceszary steps.

* Create a new region

" Open a region

Delete a region
Duplic:ate a region
Export/Backup a region

Irmpart a regian

a)
O
O
o
(TH
(a]
<
b4
[F¥]
W
b
=
o
I‘-
i—
&
<
TR

E =it |
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Figure 3-2: Select Create New Region in Wizard
Create Mew Region

Welcome to the Create New
Region Wizard

This wizard will guide you through the steps needed to create a
new study region.

To continue, click Mext.

< Back I Memt = I Cancel

Figure 3-3: Create a Study Region Name

Create New Region

Study Region Mame
Each ztudy region needs to identified with a unique name. w

Enter below a name which uniquely identifiez your region. The name canbe upto 18
characters long.

Brunswick_MWC

Region description [optional]:

Hurricane Hugo Analysis i

< Back Mext » Canhcel
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Figure 3-4: Select Hazard Type for New Region

Create New Region

Hazard Type
The hazard type controls the bppe and amount of data that will be aggregated.  The hazard type selected

affects the analysiz options that will be available.

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

™ Earthquake
™ Flood
W Huricane

I~ Tsunami

Motes:
1. Selection of hazards listed above depends upon the hazard modules installed.

2. Once a study region iz built with a given hazard(z], it cannot be modified later on, in
other words, you cannot add another hazard to it Alernatively, you mag re-create a
zimilar region with different hazard(z).

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

< Back | et = | Cancel

3.2.1  Select the Scenario Operation

After creating the Study Region, select Historic or <Create New Scenario> under Scenario
Operation (see Figure 3-5). Historic scenario is selected in Figure 3-5. Selecting the scenario
operation and clicking Next will open the window shown in Figure 3-6.

Choose a scenario from the list of historic hurricane scenarios shown in Figure 3-6 and then
click Next.

NOTE: If a new region was created, the probabilistic scenario will not appear as an option in
Figure 3-5. See Section 4.1 or 6.1 for how to select and run a probabilistic scenario.
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Figure 3-5: Select Historic for Scenario Operation

Scenario Wizard IEE
Scenario Operation
-
This page allows you ta select an operation ta perform on a scenario. {";-(_ et
. . ’
e il
Hurricane Scenarios
« Create Mew Scenario » % Activate
~
~
~
~
< Back | Mest > | Cancel |

Figure 3-6: Select Specific Historic Storm Scenario

Scenario Wiizard |§|
Select Historic Storm Scenario™®.
-
This page allows vou to select a historic storm scenario. Choose the storm you want to analyze and click nexst. *.-L__ -
N,
* The table below lists historic storms that made landfall in the United States as Category 3 or higher [1300 - 2010)
Peak Gust States Landiall
Year Nae [mph] Affected States
55 1975 ELOISE 124 WL FL GANC FL
56 1979 FREDERIC 124 ¢ PA A WY AL
57 1980 ALLEM 97 T, TH
58 1983 ALICIA 110 LA T TH
53 1985  GLORIA 95 A4 RIWANT CT
E0 1985  ELENA 123 sL FL LA MS MS
E1 1383 HUGO 136 DLV WY SC
62 1332 ANDREW 173 sL FL LA M5 FL
B3 19592 INIKI 127 HI HI
B4 1995  OPaL 101 b SCWA WY FL
E5 1956 FRaN 110 MO SC WA MC
EE 1933 BRET 94 T, TH
E7 1933 FLOYD 103 14 RISCWA MC
E8 2004 JEANME 118 FL G FL
< Back Mext » Cancel
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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 3-7. Click Next to select the state (see

Figure 3-8). Select the state, which will open county selection window shown in Figure 3-9. 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.

Figure 3-7: Select Desired Aggregation Level

Create Mew Region E3

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

“r'ou can define your study region at one of the geographic levels. Ywe call this the
aggregation level. Pleaze select below the aggregation level pou watt b use.

" State

& County

" Census tract

~

~

~

¢ Back Mext > Cancel
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Figure 3-8: Select Appropriate State for the New Region

Create Mew Region

State Selection

Statez (1 selected):
M aryland kD) -
M assachusetts [Ma)
Mizzizsippi [M5]

Mew Hampszhire [MH]
Mew Jersey [MJ]
Mew ork (WY

Horth Caraling [MC]
Pennaylvania [P
Rhode lsland [RI)
South Caralina [5C)
Texaz [Tx)

Vermont [¥T)
Virginia [W4,)

m

Please select the state(z) for the study region pouw want to create.

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

- Show map

< Back | Mext » |

Cancel

Figure 3-9: Select County for the New Region

Create MNew Region
County Selection

region.

States: Counties [1 selected):

Beaufort
Bertie
Eladen

Buncombe
Burke
Cabarruz
Caldwel
Camden
Carteret

Caswell
[REUTEP EY

e Tatal: 1

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

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

Select all counties
Deselect all counties

Show map

[~ Auto select al

¢ Back Mext > Cancel

5= |
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3.3 Open Region

Open the newly created region in the Hazus startup, as shown in Figure 3-10. This will 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 3-11, and click Next. Click Finish on the screen that
will appear next (not shown) and the region will open.

Figure 3-10: Open a Region

Hazus-hH Startup

EARTHQUAKE « WIND - FLOOD

WEH  wWelcome to Hazus-MH.

In arder to use Hazuz-MH., you need to define the study region to be
uzed in the analyziz.

Fleaze select the dezired option below, and a wizard will gquide you
thraugh the necessan steps.

" Create a new region

TSUNAMI

* Open a region
[relete a reqion
Duplicate a region

E xport/B ackup a region

5 IS S S

Import & region

E xit

5

Figure 3-11: Select Region to Open

Open Region

Select Region

The study region gelection zetz the region that will be opened,

0 ||

Select the study region you want to open from the list of study regionz you have created
20 far.

1 Description
Huricane Hugo &

Region

< Back | Mext » | Cancel
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3.4 Delete Region

The Delete Region option shown in Figure 3-12 will not be available until a region has been
created or imported. Select Delete Region and click OK, as shown in Figure 3-13.

Figure 3-12: Delete a Region

Hazus-PH Startup [ 22|

S| H  welcome to Hazus-MH.

I order to uge Hazus-MH, you need ta define the study region ta be
uzed in the analysis.

Pleasze zelect the desired option below, and a wizard will guide pau
through the neceszsany steps.

(" Create a new region

TSUNAMI

" Open a region
{* Delete a region
Duplicate a region

~
" Export/Backup a region
~

O
O
O
=
[T
(]
£
b=
kLl
¥
<
=)
Q
s
i—
o
>
w

E wit

. ] 4
Impart a region

Figure 3-13: Select Region to Delete

Delete Region [ =2 |
Below iz a list of the study regions pou have created zo far. Select the region you want to delete.
Right-click mouse for more options.

Region | Dezcription | Created

Brunswick_MNC Hurricane Hugo Analysis 122227 10:44

4 1 3
# regions listed: 1 Delete Daone
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3.5 Duplicate Region

The Duplicate Region option shown in Figure 3-14 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 3-15.

Figure 3-14: Duplicate a Region

Hazus-MH Startup @

S EW  Welcome to Hazus-MH.

I order to uge Hazus-MH, you need ta define the study region ta be
uzed in the analysis.

Pleasze zelect the desired option below, and a wizard will guide pau
through the neceszsany steps.

TSUNAMI

(" Create a new region

" Open a region

" Delete a region

* Duplicate aregion
Esport/Backup a region

Impart a region

O
O
O
=
[T
(]
£
b=
kLl
¥
<
=)
Q
s
i—
o
>
w

E xit
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Figure 3-15: Select Region to Duplicate

Duplicate Region &= ]
Below iz a list of the study regions vou have created zo far. Select the region you want to duplicate,
and then click 'Duplicate’ button below.
Region | D ezcription | Created
Brungwick_MC Hurricane Hugo Analysiz 1272207 1044
4 1 3
Fegion:  Brunswick_MC
# regions listed: 1 Duplicate Dane

3.6 Export Region

The Export/Backup a Region shown in Figure 3-16 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 3-17.

Figure 3-16: Export or Backup a Region

]
O
O
-]
L
O
Z
b
[9¥]
¥
<
2
Q
L
i—
o«
<
w o,

Hazus-kH Startup

TSUNAMI

SEH  Welcome to Hazus-MH.

=

In order to uze Hazus-kH, pou need to define the study region to be
uzed in the analyzis.

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

" Create a new region

" Open a regian

" Delete aregion

(" Duplicate a region

(¢ Ewxport/Backup a region

" Impart a region

E it
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Figure 3-17: Select Region to Export or Backup

Export/Backup Region |22 |

Below iz a ligt of the gtudy regionz you have created so far. Select the region you want Lo
export/backup, then zpecity the name of the export file by clicking Browse', and finally click
‘Export/B ackup' button to start the export.

Redion D ezcription Created
Brunzwick_MC Hurricane Hugo Analyziz 1212/2017 10:44
4 Il P

Region:  Brunswick_NC

Esport file name: Browse

| Cloze ‘

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 3-18. Name the imported region as shown in Figure 3-19. Hazus is designed
to only allow importing Hazus files from the current Hazus version and the immediate previous
version.

Figure 3-18: Import a Region

Hazus-MH Startup @

BEE  welcome to Hazus-MH.

In arder ta use Hazus-MH, pou need to define the study region ta be
uzed in the analysis,

Fleaze select the desired aption belaw, and a wizard will quide you
through the necessary steps,

" Create a new region

TSUNAMI

" Open a region

" Delete a region

" Duplicate a region

" Export/Backup a region

% |mport a region

]
O
Q
-
w
(a]
Z
3
(W]
b4
<
2
&)
T
'—
o
<
P

Exit
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Figure 3-19: Provide the Name for the Imported Region

Irmported Region Marme [ 22 |

Mame imported region as: K,
|Hurriu:ane_.-‘1‘-.na|_l,lsis Cancel

Dreszcription [optional];

|Im|:u:|rt
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4 Getting Started Il: 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.

Chapter 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 Chapter 3. Click OK, which will open the Welcome to the Open Region Wizard
(Figure 4-2).

Figure 4-1: Open a Region

Hazus-MH Startup @

‘% wielcome to Hazus-HH.

% Inorder bo uge Hazus-tH, vou need to define the study region to be
wzed in the analysis.

Pleaze zelect the desired option below, and a wizard will guide you
throwgh the necessany steps.

(" Create a new region

* Open a region

Delete a region
Duplicate a region
Ewport/Backup a region

Impaort a region

o
O
O
r
(TH
(&
£
b
[F%]
"
<
=
Q
T
i—
O -
<
W,

E it
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Figure 4-2: Open Region Wizard
Open Region @

Welcome to the Open Region
Wizard

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

To continue, click Mext.

< Back | Mext » I Cancel

Select Next. In the Select Region window (Figure 4-3), select the region.

Figure 4-3: Select the Region to Open

Cpen Region

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

=]
@y

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

20 far.
Region | Dezcription | Created
Brunzwick_MC Hurricane Hugo Analyziz 1212/2017 10:2
4 ] F

< Back MHest » Cancel
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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).

Figure 4-4: Confirm the Selected Region

Open Region @

Completing the Open Region
Wizard

Tou have succeszsfully completed the Open Region “Wizard,

Tou have selected to open the region:

Brurzwick_MC

The hazard you selected was:

Hurrizane

To close thiz wizard, click Finish.

< Back | Finizh | Cancel |

Figure 4-5: Example — Hurricane Model in ArcMap

[J 1000 year return period peak gust (mph)
[ 500 year return period peak gust (mph)
[J 200 year return period peak gust {mph)
[ 100 year return period peak gust (mph;
[ 50ear return period peak gust (mph)
[0 20year return period peak qust (mph)
[ 10year return period peak gust (mph)
[ Roughness
=]

O
= Region Boundary

O
= County Boundaries

O
= State Boundaries

O

[@e|n «

-78.482 34367 Decirnal Degrees

Q Hazus-bH: Wind - Brunswick_MNC; Current Scenario: Probabilistic EI@
File Edit ‘iew Inventory Hazard Analysis  Results  Bookrnarks  Insert  Selection  Geoprocessing  Customize  Windows  Help
# [l & Save As... B3 & - | 1:623.970 -7 GBI e
BRE[EQI 3« -0 N @E 2 MHLI0 R
Table Of Contents ax
B = Layers
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To choose a probabilistic run, open the Hazard dropdown menu and select Scenario
(Figure 4-6).

Figure 4-6: Select Scenario in Hazard Menu

Hazard | &nalysis  Results

| SCENArio.., 1:28

Showe Current 3|

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.

Figure 4-7: Hurricane Scenario Management Wizard
Scenario Mizard @

Welcome to the Hurricane Scenario
Management Wizard

.

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

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

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

< Back Mext » ] [ Cancel
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Figure 4-8: Select Probabilistic Hurricane Scenario

Scenario Wizard @
Scenario Operation
. . . 4 -
Thiz page allows you to select an operation to perfarm on a scenario. -
W
S : n.l'/

Huricane Scenarios

F'n:nl:n.ahili:s:tin::

Historic ) @ Activate

« Create Mew Scenario »
Edit
Copy
Dielete
Export

[ < Back ][ Mext > ][ Cancel ]

In the Activate Scenario window (Figure 4-9), select Yes and then choose Next, which will
activate the probabilistic scenario.

Figure 4-9: Select Yes to Activate Scenario

-

Scenatio Wizard | 23|
Activate Scenario
L
This page allows you to activate the scenario for analysis. L;. R
- -
Sl

M ake thiz scenario active for analyzis?

@ ez Make this scenanio active.

) Mo Do nat make this scenario active.

< Back ][ Mext » H Cancel
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Now that the scenario has been activated, the user can run the analysis. Open the Analysis
dropdown menu and choose Run (Figure 4-10).

Figure 4-10: Select Run in Analysis Menu

Analysis | Results  Bookrmarks In

Darmage Functions
Loss Functions
Loss of Use Functions

Dehris Functions

Pararneters *

Rur...

Showy Coastal Surge Status

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 of the information that is discussed in Chapter 8 through the Results Menu.

Figure 4-11: Select Inventory Items and Run Analysis

- "

Bnalysis Options

&3
—|--{+] Direct Physical Damage Select Al
=-[2 Buildings and Facilities —_——
General Buildings Deselect Al
Essentia! Farilities m
i ¥ Medical Care
- Fire Stations Collapze &l
J4 Police Stations
J# Emergency Centers
- Schoolz
‘. [#] User-Defined Buildings
—I-{#] Induced Phyzical Damage
=[] Debiiz
--[F] Buildingz
=-[F] Trees
. Tree Blowdown
—|--{#] Direct Social and Economic Lozs
----- Direct Economic Lozs - General buildings
o Direct Social Lozs - Shelter
—-{v] Automated Output Optiohs
Create Surmmary Reportz
- Create Maps Cutput O ptiors

i

I Fun Analysis

‘

Phyzical Damage Felated. Cancel
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Figure 4-12: Analysis Progress

Run &nalysis

Analyzis Progress

Tatal

Agagregating Tree Blowdown Functions...

Cancel

Figure 4-13: Analysis Completed

Hazus-kH Infarmation @

@ Snalysis Completed
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5

Model Menu: Inventory

The Inventory menu, shown in Figure 5-1, has inventory types and subtypes that allow the

estimation of the amount of exposure and potential damage in the Study Region. The

screenshots in this chapter show all of the options for the inventory menu.

5.1

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.

Figure 5-1: Inventory Menu

Inwentory | Hazard  &nalgsis Resulf

General Building Stock »
Essential Facilities k
High Potential Loss Facilities
Hazardous Material Facilities
User Defined Facilities
Transportation Systemns

Utility Systerns

Dermographics

Wiews Classification

General Building Stock

Figure 5-2: Inventory / General Building Stock Menu

General Building Stock

» | Square Footage...

Essential Facilities
High Potential Loss Facilities
Hazardous Material Facilities

ser Defined Facilities
Transportation Systerns
Itility Systerns
Dernographics

Wiew Classification

» Building Count..,

Dollar Exposure..,

General Building Type Mapping...
Specific Building Type Mapping..,

Wfind Building Characteristics Distribution...
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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.

Figure 5-3: General Building Stock / Square Footage Menu

General Building Stock

Essential Facilities

User Defined Facilities
Transportation Systems
Itility Systemns
Dermographics

Wiewr Classification

High Potential Loss Facilities

Hazardous Material Facilities

d|

Square Footage..,

3

Building Count..,
Dollar Exposure..,
General Building Type Mapping..,
Specific Building Type Mapping...

Wind Building Characteristics Distribution..,

Figure 5-4: Square Footage Table

-

Square Footage

Selected County

Al -

Square Footage Distribution [thouzand zq. ft.]

Census Tract RES1
1 |3701302010 316.99
2 370s0z2o02 1,292.16
3 |3F015020103 4.910.42
4 | 37019020104 256375
5 | 37019020200 201816
£ | 37015020202 3.487.29
737015020203 1.456.47
8 | 37019020204 299266
9 37015020303 1,789.94
10 370713020304 3.739.80
11 37013020305 2.464.31
12 37013020306 1.807.56
13 37019020307 1.997.96
14 37013020308 354616
15 37013020309 461972
16 | 37013020310 402507
17 37019020402 5.064.92
18 37013020403 211398

37019020404 1,442.80

RES2
96782
548.21
E91.4E
700.43

78.96
EEE.ES
23462
£42.96
943.78
903.52

.58
135.36

0.00
0.00

43.50

730.94
181378
3.184.34
1,563.05

RES3A RES3B RES3C RES3D RE

2268 0.00 0.00 0.00

0.00 0.00 0.00 0.00
78.60 0.00 25.65 0.00
75.60 2268 0.00 0.00

000 0.on 3847 11542
4158 a0.24 25.65 0.00

0.00 0.00 0.00 0.00
1323 0.00 B4 0.00

0.00 0.00 4408 0.00
24 57 4.02 121.82 37140
56.70 7338 141.06 25.65
5292 1512 19.24 000
13230 5E.70 0.00 0.00
£9.92 0.00 0.00 0.00
E6.15 154.98 0.00 51.30
£9.92 79.38 9618 12824
12096 71.82 E41 0.00
1323 0.00 12.82 0.00

0.00

i ap Frirt “ Cancel ]
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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.

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

Brunsuick_MC; Current Scenario: Probabilistic

Inwentory | Hazard  Analysis  Results  Bookrmarks  Insert  Selection  Geoprocessing

General Building Stock

|

Essential Facilities

High Potential Loss Facilities
Hazardous baterial Facilities
User Defined Facilities
Transportation Systerms
Ltility Systerms
Dernographics

Wiewy Classification

Square Footage..,

d

Building Count...

Dollar Exposure...

General Building Type Mapping...
Specific Building Type Mapping...

Wind Building Characteristics Distribution...

Figure 5-6: Building Count (by Occupancy) Table

Building Count 2
By Occupancy | By Building Type
Table Type:
’Number of Buildings By Specific Dccupancy
Building Count:
Census Tract RES1 RES2 RES3% | RES3E RES3C | RES3D | RES3H=
1 |3701902010M 208 858 12 0 0 0 B
2 37019020102 738 486 0 0 0 0 ||
3 37019020103 2687 613 40 0 4 0
4 37019020104 1.607 521 40 G 0 0
F 3701902020 1.150 70 0 0 G 3
E | 37019020202 1.929 531 22 ] 4 0
7 37019020203 852 208 0 0 0 0
8 | 37019020204 1.871 570 7 0 1 0
g | 37019020303 1.135 842 0 0 7 0
10 | 3705020304 2.050 801 13 3 19 29
11 | 37015020305 1.617 28 30 21 22 2
12 | 375020308 1.061 120 28 4 3 0
13 37013020307 912 0 70 15 0 0
14 | 37015020303 2052 0 7 0 0 0 ;
16 | 370150203039 2.853 43 35 1 0 4 hd
>
4 3
tap Print ] [ Cancel ] ’ ak.
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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 also General Occupancy, Specific Building Type,

and General Building Type for Building.

Figure 5-7: General Building Stock / Dollar Exposure Menu

Inventory | Hazard  Analysis  Results  Bookmarks  Insert  Selection  Geoprocessing

General Building Stock

a

Ezsential Facilities

User Defined Facilities
Transzportation Systerns
Ltility Systerns
Dermographics

Wiew Classification

[

High Potential Loss Facilities

Hazardouws Material Facilities

Square Footage..,

Building Count...

Dallar Exposure..,

General Building Type Mapping...
Specific Building Type Mapping..

Wind Building Characteristics Distribution,..

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

-

Dallar Bxposure

Building | Cantents | Total

Tahle Type:

[Specific Occupaticy vl

E=posure [Thousands of Dollarg);

Census Tract RES1 RESZ RES34 RES3E RES3C RES3D
1 33813 38391 2220 0 0 I
2 37019020102 176,332 21,743 I 0 0 I
337019020103 756,458 27424 7394 0 3,960 I
4 | 37019020104 331,655 27,788 7394 1.950 0 I
5 | 37079020201 293,521 3134 I ] 5,939 16,757
g | 37019020202 516,889 26,438 4,069 2,500 3,960 I
737019020203 210,657 9,305 I ] ] I
8 | 37019020204 390,885 25,503 1,295 0 930 I
9 | 37019020303 221,480 376N I 0 £.930 I
10 | 37015020304 A75,228 B8 2405 2925 18,805 53,930
11 | 37015020305 262,851 1.257 5548 E.825 21,776 3724
12 | 37015020306 253,723 5369 5179 1.300 2,970 I
13 | 37015020307 381,495 I 12,940 4,875 i I
14 | 37013020303 B18.490 I £.844 0 0 I -
15 | 37015020309 E30,650 1,933 £.475 13,325 0 7448 =
16 | 37015020310 580,037 28,997 £.844 E.825 14,847 18618 49+
4]
tap Print ] ’ Cancel l [ )4
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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 tracts of interest, select the

desired mapping scheme from the dropdown list in the top right corner of the window and click

Apply.

Figure 5-9: General Building Stock / General Building Type Mapping Menu

In'-.-'entu:ur}-'|Hazard Analysis  Results  Bookrmarks  Insert  Selection  Geoprocessing

General Building Stock

]

Essential Facilities

High Potertial Loss Facilities
Hazardous Material Facilities
User Defined Facilities
Transporation Systems
Utility Systerms

Cermographics

Wiew Classification

]

Square Footage..,

Building Count..,

Dallar Exposure..,

General Building Type Mapping...

Specific Building Type Mapping...

Wind Building Characteristics Distribution..,
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Figure 5-10: General Building Type Mapping Schemes

Gereral Building Type Mapping @

Apply Mapping Schemes:

States: Counties: Mapping Schemes: | MC1 - ] Apply

[Moith Carolina W Brunswick, NE Cenzus Tract Mapping Scheme i
37019020101 MC1 L
37019020102 MC1 T
37019020103 MC1
37019020104 MC1
37019020201 MC1
37015020202 MC1
37019020203 MC1
37019020204 MC1
37013020303 HC1
37013020304 HC1 -

Census Block List @) Census Tract List () County List
Mapping Scherme b anagement:
Scheme Mame Type [ate Created [rate b odified
N1 System 071042002 071072002
E dit
Drelete
oK. ] [ Cancel ]

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.

Figure 5-11: General Building Stock / Specific Building Type Mapping Menu

Ireventory | Hazard  Bnalysis Results  Bookrarks  Ihsert Selection  Geoprocessin

General Building Stock 3 Square Footage...
Essential Facilities » Building Count...
High Potential Loss Facilities Dollar Exposure..,

Hazardaous batenal Facilities General Building Type Mapping..

ser Defined Facilities SFIEEiﬁE Bwldlng T'_',"FIE Mapping...

Transportation Systerns W¥ind Building Characteristics Distribution...

Utility Systerns
Dernographics

YWiew Classification
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Figure 5-12: Specific Building Type Mapping Schemes

Specific Building Type Mapping

Apply Mapping Schemes:

States:

North Cardlina

Counties:

Brunzwick, HC

M apping Scheme Management:

M apping Schemes:

*)

Flarida_Central

Census Tract

3701302010
37019020102
Jr01a02mo3
370130203104
37073020201
37013020202
37013020203
37019020204
37013020303
37073020304

Census Block List

Mapping Scheme
Southeast_Coastal
Southeast_Coastal
Southeast_Coastal
Southeast_Coastal
Southeast_Coastal
Southeast_Coastal
Southeast_Coastal
Southeast_Coastal
Southeast_Coastal
Southeast_Coastal

@) Census Tract List () County Lis

Scheme MName

Southeast_lnland
Southeast_Coastal
Mortheast_|nland
Mortheast_Coastal
Florida_Saoutheast
Florida_South
Florida_Morth
Flarida_Central

Type
Spatem
Spztem
Syztem
Spatem
Spztem
Syztem
Spatem
Spztem

Date Created

0341342003
031342003
0311342003
0341342003
031342003
0311342003
0341342003
031342003

Date Modified

031372003
031342003
031132003
03132003
031342003
031132003
03132003
031342003

=)
Apply

t

E dit
Delete

Impaort

E «port

Ok

I Cancel I

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.

Figure 5-13: General Building Stock / Wind Building Characteristics Distribution Menu

Inventu:ur}-'|Hazard SAnalysis  Results  Bookmarks  Insert  Selection  Geoprocessing

General Building Stock

3

High Potential
Hazardous Ma

ser Defined F

Essential Facilities

Loss Facilities
terial Facilities

acilities

Transportation Systems
Ltility Systems
Dermographics

Wiewr Classification

3

Square Footage,.,

Building Count...

Dollar Exposure...

General Building Type Mapping...

Specific Building Type Mapping..,

Wind Building Characteristics Distribution..,
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Figure 5-14: Wind Building Characteristics Distribution Schemes

Wind Building Characteristics Distribution @
Apply Mapping Schemes:
Statex: Counties: 4 apping Schemes: | Florida_Central v] Apply
Marth Caralina Census Tract Mapping Scheme '
37019020101 Southeast_Coastal L
AF01a020102 Southeast_Coagtal T
A7019020103 Southeast_Coasztal
7019020104 Southeast_Coaztal
FF01902020 Southeast_Coaztal
A7018020202 Southeast_Coaztal
7019020203 Southeast_Coasztal
A7019020204 Southeast_Coaztal
AF019020303 Southeast_Coagtal
F7019020204 Southeast_Coasztal o
Censuz Block List @) Census Tract List () County List
tapping Scheme Management:
Scheme Mame Type Date Created Date Modified
Southeast_|nland System 0341342003 0341342003
Southeast_Coastal Syztem 031342003 0341342003 Edit
Mortheast_|nland Syztem 0341372003 0341372003 :
Mortheast_Coastal Syztem 031372003 031372003 Delete
Florida_Southeast Sygtem 031372003 031372003
= | t
Flarida_South System 03/13/2003 03/13/2003
Florida_Morth System 0341342003 0341342003
Flarida_Ceritral System 03/13/2003 03/13/2003
ag. ] [ Cancel ]

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.

Figure 5-15: Inventory / Essential Facilities Menu

Inventory|Hazard Analysis  Results  Bookmarks  Insert  Selection  Geoprocessing

General Building Stock b (384148 - |7 Gl & i
Essential Facilities 3 || Inwventory
High Potential Loss Facilities Wfind Building Characteristics Distribution

Hazardous haterial Facilities

User Defined Facilities

Transportation Systerns
Utility Systerns

Dernographics

Wiew Classification
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Figure 5-16: Essential Facilities (Medical Care Facilities) Table

-

Essential Facilities Inventory 23

tMedical Care Facilities | Fire Stations | Police Stations | Emergency Fesponse Centers | 5|:hu:0|$|

Table: Medical Care Facilities

I} Census Tract Class M ame Address
1 |MCO000 37019020308 EFHM |J ARTHUR DOS924 HOWE STREET
2 | MCO00C 37019020405 EFHM | BRUMSWICE C11 MEDICAL CEMTER DRIVE

[ Frint l [ tap l ’ ] 4 ] ’ Cancel ]

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.

Figure 5-17: Essential Facilities / Wind Building Characteristics Distribution Menu

Inventu:ur}-'lHazard Analysis  Results  Bookrmarks  Insert  Selection  Geoprocessing

General Building Stock b (334148 -] n G & i
Essential Facilities » | Irventory
High Patential Loss Facilities | Wifind Building Characteristics Distribution

Hazardous haterial Facilities

User Defined Facilities
Transportation Systems
Itility Systems
Dermographics

Wiewr Classification
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Figure 5-18: Essential Facilities / Wind Building Characteristics Distribution Schemes

Apply Mapping Schemes:

Marth Caralina

EF Yind Building Characteristics Distribution

States: Cotirties:

M apping Scheme Management:

Mapping Schemes: | Florida_Central vJ Apply
Census Tract M apping Scheme i
370713020101 Southeast_Coastal 3
37019020102 Southeast_Coastal 1
370719020103 Southeast_Coaztal
37019020104 Southeaszt_Coastal
37073020201 Southeast_Coastal
37013020202 Southeast_Coastal
37013020203 Southeast_Coastal
37013020204 Southeast_Coastal
370190200303 Southeast_Coastal
370713020304 Southeast_Coaztal =

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

Scheme Mame Type Date Created D ate Modified
Southeast_|nland System 07H12/20011 07242011
Southeast_Coaztal System 0720201 07242201 Cdit
Martheast_Inland System o7 2/20é1 o7A2s20i1 :
Martheast_Coastal Syztem 072201 072/20Mm Delete
Flarida_Southeast System o7 2/20é1 o7A2s20i1

= | t
Flarida_Sauth System 07272011 0722011
Florida_Notth System 07242011 071242011
Flarida_Central Syztem 072201 0712/20M

OF. l [ Cahcel J
5.3 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.

Hazus Hurricane Model User Guidance

Figure 5-19: Inventory /

High Pote

ntial Loss Facilities Menu

Inventnr},ﬂ| Hazard  Analysis  Res

General Building Stock

Ezzential Facilities

High Paotential Loss Facilities

Hazardous Material Facilities

User Defined Facilities

Transportation Systems

Utility Systerns

Demographics

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

| D'ams and Leveesl Muclear Power Facilities | kilikary Installatiu:unsl

Table:

HplfClazs Census Tract M ame

1 |MCO00001 HPHP 37013020306 Erunzwick 1/2

I I Canzel

5.4 Hazardous Materials Facilities

Hazardous Materials Facilities (Figure 5-21) allows the user to view and map the default
database for the Study Region. Damage and loss are not computed for hazardous materials
sites in the current version of the Hurricane Model. Selecting Hazardous Materials Facilities
will open the table shown in Figure 5-22.

Figure 5-21: Inventory / Hazardous
Materials Facilities Menu

In'-.-'entu:ur}-'iHazard Analysis  Fes

General Building Stock

Essential Facilities

High Potential Loss Facilities

Hazardaous bdaterial Facilities

ser Defined Facilities

Transportation Systerns
Utility Systerns

Cernographics

Wiews Classification
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Figure 5-22: Hazardous Materials Facilities Table

Hazardous Materials Inventory |E|
Table:
D HplfClass Censuz Tract M ame Address
1 HOFLT 3701 9020204 A0M 1730 E. MOOZ|
2 |MCO0005 HOFLT 37019020204 ADM 730 E. MOCH=]
3 |MCOD2077 HOFLT A7013020202 CHEMSERYE T 2005 M. ETH &
4 |MCO0E123 HOFLT AT013020103 COATIMGS & AL™1901 POPU
5 |MCO02124 HOFLT A701a020103 COATIMGS & ALC™1901 POPU
£ |MCODA125 HOFLT A7manzmm DU PONT CAPESTATE RD. 14
7 |MCO02126 HOFLT Av0a0zoim DU POMT CAPESTATE RD. 1s
g |MCO0A127 HOFLT Armanzmm DU POMT CAPESTATE RD. 14
9 |MCOD2128 HOFLT A7manzmm DU PONT CAPESTATE RD. 14
10 (MCO02123 HOFLT Armanzmm DU POMT CAPESTATE RD. 14
11 | MCO02130 HOFLT A7manzmm DU PONT CAPESTATE RD. 14
12 MCO02131 HOFLT Arma0zo;mm DU PONT CAPESTATE RD. 1s
13 (MCO02132 HOFLT Armanzmm DU POMT CAPESTATE RD. 14
14 | MCO02133 HOFLT A7manzmm DU PONT CAPESTATE RD. 14
16 (MCO02134 HOFLT Arma0zo;mm DU PONT CAPESTATE RD. 147
16 |MCO02135 HOFLT Armanzmm DU PONT CAPESTATE RD. 145
MNCO021 38 HOFLT 37019020101 O POMT CAPESTATE RD. 14=
4 3
Frint ] ’ b ap ] [ (] ] [ Cancel

5.5  User-Defined Facilities®

User-defined facilities (UDF) are buildings at specific locations that the user adds to the
inventory. 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 5-23) will open the table shown in Figure 5-24.

Figure 5-23: Inventory / User-Defined Facilities Menu

Inventory | Hazard  Analysis Resu

General Building Stock H

Essential Facilities »
High Potential Loss Facilities

Hazardous Material Facilities

User Defined Facilities

Transportation Systerms
Utility Systerms

Dermographics

Wiew Classification

! Hazus uses “user-defined facilities” and “user-defined structures” interchangeably.
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Figure 5-24: User-Defined Facilities Table

User-Defined Facilites Inventary @
Table:

ID Cemsus Trast | DooHPaney N bddess o

ensuz Trac Class ame ress =

1 |US000001 37019020601 RES1 HUUDFO01 100 Main S5t |4 |

-

ka

-
4 b

[ hap ] [ Frint ] [ QK ] [ Cancel ]

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

5.6 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 5-25) will open the
window shown in Figure 5-26.

Figure 5-25: Inventory / Transportation Systems Menu

InventorylHazard Analysis  Resuld

General Building Stock 3
Essential Facilities 3
High Potential Loss Facilities
Hazardous Material Facilities

User Defined Facilities

Transportation Systermns

Utility Systerns

Dermographics

YWiewy Classification
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Figure 5-26: Transportation Systems (Highway) Table

Transportation Systems Inventory
Highway |Hailwa_l,ll Light Haill Buz I Fart I Fermy I .i'-.irpu:urt|
Table Type:
[Highway Segments v]
Table:
] SegmentClazs CountyFips M arne Owner &=
1 (MCO00001 HRDZ ar019 7 State High B
2 | MCO00002 HRDZ 7019 Ser State High =
3 MCOO0003 HRD1 37019 5211
4 | MCO00004 HRDZ 7019 Sey State High
f | MCOO0000E HRDZ 7019 587
£ | MCOO000O7 HRD1 37019
7 MCO00008 HRDZ ar019 Sey State High
g | MCO000o09 HRDZ 7019 1y State High
9 |MCO00070 HRDZ 7019 s State High
10 | WCO0001 HRDZ 7019 5130 |
11 WCO00o 2 HRDZ 7019 1z ¥
FHED000T 2 HRDZ 37019 1117 State Highl =
4 3
Print ] [ b ap ] [ 0k, ] [ Cancel

5.7 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 5-27) will open the window shown in Figure 5-28.

Figure 5-27: Inventory / Utility Systems Menu

Irventory | Hazard .il.nalin,.-'sis”J Result

General Building Stock

Essential Facilities
High Potential Loss Facilities
Hazardous hdaterial Facilities

ser Defined Facilities

Transportation Systermns

2

[

Itility Systems

Dermographics

Wiews Classification
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Figure 5-28: Utility Systems (Potable Water) Table

Ltility Systerns Inventory @
Paotable 'water |wiaste Water | il | Matural Gas | Electric Power Enmmunicatiunsl
Table Type:
Potable YW ater Facilities - ]
T able;
1] tiFztuClass Cengus Tract K E=] Addre f
1 |MCOO00013 FODFLT FF019020307 BALD HEAD ISL 6099 INDI] - |
Z MNCOOoD019 FODFLT 7019020304 BRUMNSWICK CINC 211

3 |NCOO0o0Z0 FOFLT 37019020102 ERUMSWICK CIMCSE 164

<o «

Pint || Map || oKk || Cancel

5.8 Demographics

Population statistics are used in estimating losses such as casualties, 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 Chapter 9 for information on user-defined demographic and inventory
data. Selecting Demographics (Figure 5-29) will open the window shown in Figure 5-30.
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Figure 5-29: Inventory / Demographics Menu

In'-.fentu:ur},-'|Hazard Analysis  Result

General Building Stock 3
Essential Facilities »
High Potential Loss Facilities
Hazardous Material Facilities
ser Defined Facilities
Transportation Systems

Ltility Systems

Dermographics |

Wienr Classification

Figure 5-30: Demographics Table

Dermographics @
Table:
Censuz Tract Fopulation Households | GroupQuarters | bMaleleszs16
1 | 37019020101 I 2,706 964 1]
2 379020102 2833 1.1 1]
3 37019020103 7052 2977 1] 74
4 37019020104 5,305 2135 1] B
F 37019020201 3,300 1.355 1] 4z
37019020202 5.713 233 184 [
7o AT9020203 2517 973 1] 3
g 37019020204 5.3 2.204 14 E1
9 | 37019020303 2712 1.1 33 21
10 37013020304 4 345 2314 1] 21
11 37013020305 2774 1.363 1] 22
12 37013020306 2.352 935 192 15
13 | 37013020307 158 a3 1]
14 37013020303 1.648 789 1]
15 37013020309 2734 1.260 1]
AF013020310 2143 1.052 4
b ap (] ] [ Cancel ]
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5.9 View Classification

View Classification (Figure 5-31) allows users to view definitions of the classification
categories. Selecting View Classification will open the window shown in Figure 5-32.

Figure 5-31: Inventory / View Classification Menu

Inuentn:nr*_-,f| Hazard .ﬂmal:-,fsisu Resuld

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

Ltility Systerms

Dermographics

Wiew Classification

Figure 5-32: View Classification (Building and Facilities) Table

Inventory Classifications &3
Building and Facilties | Transportation System | Itility Spstems
Table Type:
Building Dccupancy Classes v]
T able:
o " L Gen =
Specific General Specific Description Dese E
1 |BES1 RES Single Family Divelling R eside n
2 |RES2 RES b aruf. Housing R eside
3 |RES3A RES Duplex R eside
4 |RES3E RES Triplex / Quads R eside
5 |RES3C RES bulb-dwellings [5 to 3 unitz] R eside
E |RES3D RES Multi-dwelings [10 to 19 unitz) R eside
7 |RES3E RES Multi-dwelings [20 to 49 unitz) R eside
2 |RES3F RES Multi-dwelings [0+ unitz] R eside
9 |RES4 RES Temporary Lodging Hesider:
10 REShA RES Ingtitutional Darmitang R esideri
11 RESE RES Murzing Home Resider =
1] »
’ Fririt ] ’ Close ]
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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 chapter.

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.

Figure 6-1: Select Scenario in Hazard Menu

Hazard | Analysis  Res

| SCEnaria..,

Shiow Current

Figure 6-2: Scenario Wizard

"

=

Scenario Wizard

Welcome to the Hurricane Scenario
Management Wizard

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

Hurricane scenarioz may be created by importing data from a file, manually entering data, or
copying an existing socenario.

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

< Back hext > H Cancel
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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.

Figure 6-3: Select Probabilistic in Scenario Operation

-

Scenatio Wizard | ==
Scenario Operation
. . . i -
This page allows vou to zelect an operation to perform ok a scenario. -
g TP
S i
Hurricane Scenarios
. @ Activate
< Create New Scenario »
E dit
Copy
Delete
E=port
[ < Back ][ Mext > ] [ Cancel ]

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

scenario option. Click Next.

Figure 6-4: Select Yes to Activate Scenario

-

Scenario Wizard

Activate Scenario

Thiz page allows you to activate the scenario for analysis.

M ake this scenario active for analysis?

(@) ‘Yes. Make this scenario active.

(71 Mo, Do not make this scenario active.

< Back ][ MNext >

][ Cancel ]
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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 can be selected. The historic
scenario walkthrough begins with the screen shown in Figure 6-5.

Figure 6-5: Select Historic in Scenario Operation

e

Scenario Wizard =2 |
Scenario Operation
-
This page allows you to select an operation ba perform on a scenario. {.-. .
e
e e
Huriicane Scenarios
Probabiliztic
. (@) dctivate
< Create Mew Scenario »
Edit
Copy
Dielete
Export
< Back ” Mewst > ] ’ Cancel
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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:
e Year
« Name
e Peak gust
« States affected
« Landfall states

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

Figure 6-6: Select Desired Storm in Historic Storm Scenario

Scenario \izard

Select Historic Storm Scenario™.

Thiz page allows you to select a higtoric storm zoenario.Chooze the storm vou want to analyze and click nest.

* The table below listz histaric storms that made landtall in the United States as Category 3 or higher (1900 - 2010)

Yo | Nem | Pekiet Sder Lndd
52 1363 CAMILLE 171 y S WA b5
a3 1970 CELIA 135 T T
A4 1374 CARMEM 140 L LA,
55 1975 ELOISE 124 WL FL G MC FL
s 1373 FREDERIC 124 1P R i AL
57 1930 ALLEM 97 T T
ha 19483 ALICIA 110 L T T
59 1935 GLORIA 95 IR WA YT CT
=11 19485 ELEMA 123 sl FL LA MS 45
1 1383 HUGO 136 Z S0V WA s5C
62 1992 AMDREW 173 sl FL LA MS FL
g3 1332 IMIE] 127 HI HI
G4 1995 OFAL 101 b STV iy FL
g5 1336 FRA&M 110 RCSC MHC

Fegion Filker

< Back ”

Mest >

l [ Cancel
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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.

Figure 6-7: Select Next in Scenario Review

-

Scenario Wizard ==
Scenario Review \ 2
& f
Thiz page dizplays information specific to the scenario. {,-.' -
&

Secenario Mame:  |HUGO

Scenario Type:  [Historic

[ < Back ][ Mext > ][ Cancel

Figure 6-8: Select Yes to Activate Scenario

Scenario Wizard =
Activate Scenario \ 2
. f
This page allows pou to activate the scenario far analysis. l‘-.' Do
N

M ake thiz scenario active for analysis?

@ es. Make thiz socenanio active.

1 Mo. Do not make thiz scenano active.

< Back ][ Mest » H Cancel

Hazus Hurricane Model User Guidance Page 6-5



6.3 Create New Scenario

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 Hurrevac Storm Advisory

Figure 6-9: Create New Scenario Operation

.

Scenario Wizard

Scenario Operation

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

Hurricane Scenarios

Probabilistic
Higtoric

< Create Mew Scenario >

@ Activate
Edit
Copy
Delete

Expart

< Back ” Mext »

] [ Cancel
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Figure 6-10: Select Preferred Storm Definition Method

Scenario Wizard

User Defined Scenario Type

Thiz page allows you chooze the method for defining the zcenario. -

e e il

s i

Choage the storm definition methad:

@) Define Storm Track, Manually
Import from Exported File
Import Census Tract Data file (2.0 H¥Wind)

Impart Hurrevac storm advizony

< Back H Meut » H Cancel

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 chapter of
this User Manual (Chapter 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.
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Figure 6-11: Select Import from Exported File

Scenario Wizard

User Defined Scenario Type

Choosze the storm definition method:

Define Starm Track Manually
@ |mport from Exported File
Import Cenzus Tract Data file [e.g. H™Wind)

Import Hurresac storm advisony

Thiz page allows you choose the method for defining the scenario. ~

| < Back H Mext > ]|

Cancel |

The default name of the imported scenario will be the date. The user can rename the imported

scenario (Figure 6-12). Click Next.

Figure 6-12: Provide Scenario Name for Imported File

Scenatio Wizard

Scenario Name

. . . L . . [ -
Thiz page allows you to provide a name for the scenarnio so that vou can retrieve it for analysis at another time. o et
-
& e A
Enter a name for the new scenanio;  Scenario-04an2017
< Back || Mext > | | Cancel
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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.

Figure 6-13: Select Desired Import File for Storm Track

Scenario Wizard £2
Import Storm Track - 2
! -
Thiz page allows pou to import an exported scenario from a file. &
e
Select Import File: Browse
< Back ” Mext > | | Cancel

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
(hazus-support@riskmapcds.com) 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.
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Figure 6-14: Select Import Census Tract Data File

Scenario Wizard @
User Defined Scenario Type - ?
Thiz page allows you chooze the method for defining the scenario. t-.' A . ’
S

Choose the storm definition method:

Drefine Storm Track Manually
Import from Exported File
@) Import Cenzsus Tract Data file [e.g. H*wind)

Import Hurrevac storm advizory

| < Back |[ et > ]| Cancel |

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

Scenario YWizard

Thiz page allows you to provide a name for the scenario 2o that you can retrieve it for analyzis at another time,

)
Scenario Name - j
R

Enter a name far the new scenaria:  Harvey 'Wind Field

< Back |[ et > ]| Cancel
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Figure 6-16: Select Desired Import File for Census Tract Data File

Scenario YWizard @
Import From Census Tract Data File - ?
| - L
Thiz page allows you to import a scenario from a census tract centroid .dat file e.g. H™Wind] - ,
e il
Select Impart File: - C:\Data‘\Harvey wWindfield_HazusFeady. dat
| < Back ” Mest > [}l | Cancel |

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 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.
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Figure 6-17: Select Next to Load Imported Data

Storm Track Data Review

Thiz page allows you ta review the validated hurricane track data for this scenario.
Select the "Back" button to make any changes.

Translation Radiuz to Max | Wind Speed  Central Pressure)  Profile

Speed  Time [Hours] ; ;
(miles/hi] Windz [milez] | [mph @ 10m) Pararmeter

Longitude

[Deqress] Inland
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Figure 6-18: Select Next to Finish Loading Imported File

Scenario Wizard @
Scenario Review 2
| - 2
Thiz page displays information specific to the scenario. - \
v Sl

Scenario Mame:  [Harvey wind Field

Scenario Type:  |H™wind Import

File: Information

Hf MDY file import; 2350 atabHarvey Wwindfield_HazusReady. dat

< Back || HEHUL\\§| Cancel

6.3.4 Import a Hurrevac Storm Advisory

The Import Hurrevac storm advisory option in the User-Defined Scenario Type window
(Figure 6-19) allows the user to import Hurrevac storm advisory information from the Atlantic or
Pacific. Select Import Hurrevac storm advisory and click Next.

Once Atlantic or Central Pacific has been chosen in Figure 6-20, the user can choose from all
available forecast/advisories.
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Figure 6-19: Select Import Hurrevac Storm Advisory

Scenario Wizard @
User Defined Scenario Type

Thiz page allows wou choose the method for defining the scenario.

Chooge the storm definition method:

() Define Storm Track Manually
() Impart from Exported File
) Import Cersus Tract Data file [e.g. H*Wind)

@ Import Hurrevac storm advizory

[ < Back ” Mext > ][ Cancel

Figure 6-20: Select Desired Storm

Scenario YWizard | 2

Storm Selection

Select the storm from the list and click Mest. To download additional storm files, click on the FTP download button,

Select the storm pou wiish to activate from the list below. If you cannot locate the stom or wish to download the storm from
the HURREWAL ftp site, click on the "Download" button.

a5 <

- Starmn Files(Local Machine .
- -AtlanticE : Starm Mame Year File Mame il S () ism?oerri;
i Central Pacific

1 ALPHA 2005 1_2005.stm 4
2 BETA 2005 2_2005.ztm a
3 | GaMMA 2005 3_2008.5tm 7
4 DELTA 2005 4_2005.ztm ]
5 |EPSILOMN 2005 5_20085.5tm 9
E |ALPHA 2005 a2_2005.5tm 4
7 ANDREW 1952 a_19592.stm ]
g |ALLISOM 19595 a_19595.5tm 2
9 |ARTHUR 1996 a_1996.stm 2
10 AN 19597 a_19597.5tm 2
11 |ALEX 1998 a_1998.5tm 5

4 1 3 4 |

< Back ” Meut » ][ Cancel
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Hazus 4.2 has been updated to include Hurrevac tracks through 2017. To obtain more recent
tracks, the user can click the Download button in Figure 6-20 to bring up the Hurrevac
Download screen to obtain information from the Hurrevac website, as shown in Figure 6-21. If
the information is downloaded successfully, the Hurrevac Download confirmed screen will
appear (Figure 6-22).

Figure 6-21: Download Current Hurrevac Tracks

Hurrevac Download @

Hurrevac Download Site

Fegion Select Starm Letter: m *  SelectYear 2017 -

Atlantic

Central Pacific

hitp:/ Adata bhumrevac. com S TMFilesddtlantic/fm_2007. =tm

Download l l Cloze

Figure 6-22: Confirm Hurrevac Download

X3

File m_2017 stm downloaded successfully under the following directony:
C\Program Files
(xB6)\Hazus-MH\Data\HU\Hurrevac\StoermFiles\Atlantic\m_2017.stm
Please refresh the storm file list before making your selection,
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After choosing a forecast/advisory, choose Next to bring up the Edit Storm Track table, as
shown in Figure 6-23.

Figure 6-23: Edit Storm Track

Scenario Wizard 3
Edit Storm Track \ 2
| -
This page allows you to edit the hurricane track data. For help refer to User Manual section 9.3.2.7 on the "Storm -
Track Definition Method" and the "Edit Storm Track" page of the Scenario \Wizard, s !
e e il
Latitude | Longitude e el Radius to 64/50/34 Fadius T ‘wind Speed |Central Pressure Inland
[Degress]  (Degrees] 2 I ok udinds [miles] A0UE TYPE | (rph @ 10m) [mBar] i
17.00) -68.90 £.00 31.28 34Kt Winds Iz‘ 40.00 1005.00
17.40 -69.50 9.00 31.28) 34Kt winds [+ 40.00 1005.00
17.70 -70.10 12.00 34.68) 34Kt winds [+ 4B.57 938.00
17.80 -70.50 15.00 34.68 34Kt Winds Iz‘ 44.51 938.00
18.10 -71.00 18.00 31.28) 34Kt winds [+ 4B.57 1000.00
18.40 -71.40 21.00 31.28) 34Kt winds [+ 44.51 1000.00
4] ] »
| Map | | < Back ” Mext > | | Cancel |

The user can make any desired edits to the storm tracking in the Edit Storm Track table
(Figure 6-23). 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-MH\ 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 0 and 200 miles, radius to 50Kt force winds to be
between 0 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 6-24) when the
user clicks Next in the Edit Storm Track table (Figure 6-23).

Figure 6-24: Correct Errors for Edited Storm Track

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,
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Click Next to continue once all storm track edits have been completed. The program will
calculate the Windfield Calculation. The results will appear, as shown in Figure 6-25.

Figure 6-25: Review Storm Track Data

.

Scenario Wizard | 52|
Storm Track Data Review
-
Thiz page allows you to review the validated huricane track data for this zcenario. l... s
Select the "Back" button to make any changes. '.'-_-. /
e e il
T | oo Trgns'agm Time (Hous) RadistoMar  RadustoB4/50/38 o o o Wind Speed  |Cs
[Dearees] | [Dearees) [miﬁaijhr] M IRAUS] vy sinds (miles] Knot wWinds [miles) aduE I¥PE | (mph @ 10m)
17.00 -B3.90 0.00 B.00 n.oo 31.28 34K Winds [ 40.00
17.40 B350 0.00 9.00 n.o0 .28 34KEWinds E| 40.00
17.70 7010 0.00 12.00 n.oo 3468 34K Winds |- 4E.57
17.80 7050 0.0a 15.00 0.00 B8 34KEWinds E| 4451
1810 -71.00 0.00 18.00 0.o0 31.28) 34Kt Winds || 4B 57
18.40 7140 0.00 21.00 0.00 31.28] 34Kt Winds [»] 44.51
4 I ]
[ tdap ” < Back " Mest > l [ Cancel l

Click Next after reviewing the Storm Track Windfield Calculation results to bring up the
Scenario Review window, as shown in Figure 6-26. The Scenario Review 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 6-27.
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Figure 6-26: Review Scenario Information

Scenario Wizard =
Scenario Review
-
Thiz page dizplays infarmation specific to the scenario. {.-. a\
e il
Scenario Mame: ALPHA_2005_ strm_1424Ph Wmax [mph): | 46.57
Scenario Type:  |User Defined tin Central Pressure [mBarz): | 998.00
File Infarmation
HURREWAL Storm Advisory Download; FILE PATH: fipc/ftp humevac?. com/1_ 2005, stm
[ < Back ][ Mewt > ] [ Cancel
Figure 6-27: Activate Scenario
Scenario Wizard

;[

Activate Scenario

. . . . [} L
Thiz page allows you to activate the zcenario for analysiz.

Make this scenario active for analysis?

@ Yes. Make this scenanio active.

(7 No. Do not make this scenario active,

< Back ][ Mext » ][ Cancel
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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.

Figure 6-28: Storm Selection Menu

Hazard | Analysis  Results

SCenaria.., 1:72

| Showy Current

Figure 6-29: Review Current Hazard Information

e

=

Current Hazard

Info | Data

Scenario Mame;  ALPHA_2005_stm_1424PM Wmaw [mph): | 46.57

Scenario Tepe:  User Defined ki Central Pressure (mBars): | 998.00

File Infarmation
HURREYALC Storm Adwvizary Download; FILE PATH: ftp:/dftp. hurrevac?. comd1_ 2005 stm

Cloze
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7 Model Menu: Analysis

The four basic classes of analysis functions used in the Hurricane Model are as follows:

« Damage Functions (building damage)

o Loss Functions (building and contents loss)

o 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 chapter.
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Figure 7-1: Analysis Menu

LSnalysis | Results  Bookmarks In

Darnage Functions
Loss Functions
Lass of Use Functions

Debris Functions
Parameters 3
Run...

Showe Coastal Surge Status
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7.1

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.

Building Damage Functions

Figure 7-2: Example — Building Damage Function Viewer

-

Building Damage Function Wiewer

Building Type

Function Curve

=3 wooD

WSF1 - Single Family Homes, 1 Story -
WSF2 - Single Family Homes, 2 or Mare
WwALHT - Wwhood Multi-Unit/Hotel Matel
WUHZ - wood Mulii-Unit/Hatel Maotel
WALHS - wiood bulti-Urit/Haotel b atel,

H-£5 MASONRY
75 COMCRETE
i3 STEEL

H-£5 MH

-

4

LI k

Characteristics

Roof Shape Hip -
Secondany Water Resistance Yes

Roof Deck Attachmett Bd (@ B2
Rooffall Connection Toe-hail E
Garage, Houses wiout Shutters - Mone

Garage, Houses with Shutters Maone

Shutters ez

Tenain Open -

ds|v)

Frobability (Ds =

WWSF1 - Single Family Homes

1 Story - Wood

—iZ—1 - Minor
—L+—2 - Maderate
—— 3 - Severs
——— - Destruction

0.5

0.6+

0.4+

0.2+

oo

&0.0

100.0 1200 140.0 160.0

FPeak Gust Wind Speed (mph)

1200

200.0

Cloze
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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).

Figure 7-3: Example — Building Loss Function Viewer

Content

Building Loss Function Wiewer @
Building Type Function Curve
-3 w0oD ] ]
WEF1 - Single Family Homes, 1 Story - WSFT - Slngle Famlly Homes
WwSF2 - Single Family Homes, 2 or Maore 1 Story - Wood
wtUHT - wiood Multi-Unit/Hatel/Motel 10
wUHZ - Wwood Mult!-Un!ta’Hntela’Motel_ — 1 Open
wtUH 3 - wiood Multi-Unit/Hatel/Maotel ngd E— 2 - Light Suburban
[]"a MaSaNAY —&— 3 - Suburban
[]--a COMCRETE - Light Trees
[]"a STEEL - Trees
-3 MH @
i
=3
W
k=]
'_
.
w
w
o
1
W
4 T 3 k=]
'_
Characteristics
Secondary Water Resistance  Yes -
Roof Deck Attachment Bd = E"2"
Foofw all Connection Toe-nail
Garage, Houses whout Shutters | Mane
Garage, Houses with Shutters Mone E 0.0 20.0 100.0 1200 140.0 160.0 180.0 200.0
Shutters Yes
m Peak Gust Wind Speed (mph}
Building S

Cloze
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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).

Figure 7-4: Example — Building Loss of Use Function Viewer

Building Loss Of Use Function Yiewer

Building Type

Function Curve

-3 w0ooD

WwSF1 - Single Family Homes, 1 Stary -
WwSF2 - Single Family Homes, 2 or More
WdLHT - Wwiood bulti-Unit/Hobel M atel,
i WwMUHZ - wWiood Multi-Unit/Haotel/Matel
L WMUHS - Woad Multi-Unit/HatelMatel
E-£3 MASONRY

[#-{3 COMCRETE
[
[

03 STEEL
H-£3 MH

a4 LI I

Characteristics

Roof Shape Hip
Secondary Water Fesistance  Yes

Roof Deck Attachment Bd = E"2"
Foofw all Connection Toe-nail

Garage, Houses whout Shutters | Mane

Garage, Houses with Shutters MNone

WWSE1 - Single Family Homes

1 Story - Wwood
7J00.0
—z—1- Open
—L+— 2 - Light Suburban
s00.0 4 —— 3 - Suburban
—é—— & - Light Trees
—E— 5. Trees
~—-500.0
i
=
AR}
0
‘-\_'-'4000_
ek}
i
o
"5 200.0
Lip)
(g}
S
200.0
100.0
0.0 e e e Pt

G0.0

20.0

100.0 1200

FPeak Gust ¥Wind Speed (mph)

140.0

1200 200.0

Cloge
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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).

Figure 7-5: Example — Building Debris Function Viewer

Building Debris Function Wiewer @
Building Type Function Curve
=-£3 wooD ; ;
P WS5F1 - Single Family Homes, 1 Stary - WSF1 - Single Family Homes
- WSF2 - Single Family Homes, 2 or Mare 1 Story - Wwood
o WhUHT - wWood Multi-Unit/Hotel /b otel, s0.0
wtUHZ - wiood Mull!-Un!ta’HnteIJMotel, - Open
= WUHS -'Wood Multi-Unit/HatelMate mad E— 2 - Light Suburban
+E MASOMRY —— 3 - Suburban
+--] COMCRETE —&— 4. Light Trees
-3 STEEL W01 —a—5- Trees
H- MH
35.0
HLI_'.I 30.0
=
250
[
]
8 20.0
4 [T 3 15.0
Characteristics 100
Secondarny \w'ater Resistance . Hip 5.0
Roof Deck Attachment Gahle
Roof-wall Cannection Ioe-nail = 0.0 - o e
Garage, Houzes whout Shutters - Mone 0.0 80.0 100.0 1200 1400 A60.0 1800 200.0
Garage, Houses with Shutterzs - Mone
Shutters Tes Peak Gust Wind Speed (mph)
Debrig Type Brick & 'wWood =
Cloge

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 Chapter 12 for information on each

parameter.
Figure 7-6: Analysis / Parameters Menu
BAnalysis | Results Bookmarks Insert  Zelection  Geoprocessin

Darnage Functions

Loss Functions

Loss of Use Functions

Debris Functions

Pararmeters b Trees

Rur... Terrain

Show Coastal Surge Status Shelter

Building Econamic

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.

Figure 7-7: Analysis / Run Menu

Snalysis | Results  Bookrmarks  In

Darnage Functions
Lass Functions
Loss of Use Functions

Debris Functions

Parameters 3

Run...

Shiowe Coastal Surge Status

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 of the information listed in the Results Menu (see Chapter 8).

7.6.2

Figure 7-8: Select Inventory and Run Analysis

Analysis Options

—--1#] Direct Phyzical Damage
—-[Z] Buildings and Faciities
General Buildings
= Ezzential Facilities
: kedical Care
Fire Stationz
Falice Stations
Ermergency Centers
¢ [ Schools
U zer-Defined Buildings
—-4¥] Induced Phyzsical Damage
—-[Z] Dehiis
Bvildings
=[] Trees

- Tree Blowdown
=4 Direct Social and Economic Logss
----- Direct Econamic Lozs - General buildings
b Direct Social Loss - Shelter
=] Autamated Output Options
Create Surarmany Beparts
b Create Maps

Select All
Dezelect Al

Expand All

Collapze Al

Output O ptions

i

| Run Analyziz

Automated Output Options.

Cancel

f

DAL,

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

- y

Autornated Cutput Options [ 22 |
Summary Reports | Layout Maps
File Type
Report Export File Type: | Acrobat Format [*.pdf] v]
Feport Type Feport Mame E sport
Direct Lozses Diirect E conomic Loss for Buildings
Shelter Reguirements
Induced Loszes Debriz Generated
Single Storm Fesultz Cluick Azzezsment
Global Summary Beport
Probabilistic Fesultz Cluick Azzezsment
Global Summary Report: 10 vear Return Period 0
Global Summary Report; 20 vear Return Period 0
Global Summary Report: 50 vear Return Period 0
Global Summary Report: 100 vear Returm Period 0
Global Summary Report; 200 vear Returm Period 0
Global Summary Report: 500 vear Returm Period 0
Global Summary Report: 1000 pear Retun Period 0
Other Reportz Fapid Lozs Cluick Azzessment Report 0
Direct Lozses Combined *wind and Surge Loss 0
|
Apply [ k. ] [ Cancel ]

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

5

Autornated Output Options

Summany Reports|  Lapout Maps

Rezultz Type Lizt of Columns
Ela General Building Stock - Columnn Mame Add Map Layer &
. -7 By General Occupancy Class Mo Damage | [
By Specific Dccupancy Clazs kimor [F]
By General Building Type = At Least Minaor [F]
i [ By Specific Building Type b oderate [F]
-3 Site-Specific Faciliies &t Least Moderate 0
a Direct Economic Lozs - Severe
a Output & Employment Loss i At Least Severs [F] | B
e Destruction o -
Results Filker
Ewvent Type Higtoric/Uzer Defined

General Ococupancy  RES

b ap Laper Summary
Selected Mapping Layers Delete Layer

General Building Stock\By General Dccupancy Clazsh10 YR EventhaGRYS evere

General Building Stock\By General Dccupancy ClazshHiztoric/User Defined\REShSevere
Other Resultz\wWind SpeedshHiztoricPeak Gust [mph)
Other Resultz\wWind SpeedshUszer DefinediPeak Gust [mph)

[ Apply ” (] ] [ Cancel

7.7 Show Coastal Surge Status

See Chapter 11 for the instructions to run the Coastal Surge Model. When the coastal 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.

Figure 7-11: Coastal Surge Status Window

X

Coastal Surge Status

1 Coastal surge hazard analysis is complete, Switch to the Flood Model to
¥ delineate the floodplain and compute losses,
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8 Model Menu: Results

The types of outputs from a Hurricane Model analysis are shown in Figure 8-1 and are as

follows:
e Storm Track
« Wind Speeds

« General Building Stock

e Combined Wind and Surge Loss

« Essential Facilities

« User-Defined Facilities
o Debris

o Shelter

e 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.
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Results | Bookrmarks  Insert  Selection

Storm Track »
Wind Speeds
General Building Stock 3

Cormbined Wind and Surge Loss

Essential Facilities

ser Defined Facilities
Debris
Shelter
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Hurricane Model outputs have several pre- and post-hurricane applications. Examples of

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

Hazardous material sites

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

« Location of facilities that contain hazardous materials

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.

Examples of post-event applications are as follows:

Hazus Hurricane Model User Guidance

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

Projection of immediate economic impact assessments for state and federal resource
allocation and support including supporting the declaration of a state and/or federal
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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.
The line layer can be exported as a shapefile or geodatabase feature class.

Figure 8-2: Results / Storm Track Menu

Results|EDkaarks Insert  Selection Geoprocessing  Custormize

Storm Track » |” HUGD Storm Track
Wind Speeds
General Building Stock 3

Combined Wind and Surge Loss e

Essential Facilities

ser Defined Facilities
Debris
Shelter

Surrmary Reports
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Figure 8-3: Example — Historical Storm Track

@ Hazus-MH: Wind - NC_Advanced; Current Scenario: HUGO EE=]
File Edit Wiew [mventory Hazard  Anabsis Resuls Bookmarks Insert Selection Geoprocessing  Customize Windows  Help
Table Of Contents 7 x 5
Z k= 85813 g
9 g |-omm g -
=] = B StormTrack - HUGO
g @ - &
3 we O Roughness §
B 5 B Census Tract :
b4 o
4@ = B Region Boundary
O
8 = B County Boundaries
R =)
hi- = B State Boundaries
o O

5
4

g
hE B WO ¥

¥ O elel e |
A

-77.332 32.205 Decimal Degrees

Figure 8-4: Example — Probabilistic Storm Track

Results | Bookmarks Insert  Selection  Geoprocessing  Custormize  MYindows

Storrm Track r 10 Year Return Period Event
YWind Speeds 20 Year Return Period Event
General Building Stock 3 30 Year Return Period Event
Combined Wind and Surge Loss  » 100 Year Return Period Event
Essential Facilities 200 Year Return Period Event
User Defined Facilitie: 500 Year Return Period Event
Debris 1000 Year Return Period Event
Shelter

Surmrnary Reports
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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.

Figure 8-5: Results / Wind Speeds Menu

Results | Bookmarks Insert  Selection

Storm Track 3
Wind Speeds
General Building Stock »

Combined Wind and Surge Loss »

Essential Facilities

User Defined Facilities
Debris
Shelter

Summary Reports

Figure 8-6: Wind Speeds by Census Tract Table

Windspeeds By Census Tract =3
WWindzpeeds T able:
10 ear Event | 20%'ear Event | B0 vear Event | 100 vear Event 200 vear Event | BO0 vear Event| 1000 Year =
Census Tract Peak Gust Peak Gust Peak Gust Peak Gust Peak Gust Peak Gust Event Peak -
[mph] [rniph] [rriph] [rriph] [mph] [miph] Gust(mph] [
1 ED 89 100 118 120 129 105
2 37019020102 E1 a9 102 116 141 130 106
3 37013020103 El a9 102 17 123 130 o7
4 37019020104 [=11] a0 101 115 123 129 104
5 37013020200 El a0 102 116 124 129 105
E | 370713020202 B3 a0 103 118 127 132 109
7 37019020203 E3 a9 102 118 124 13 111
8 37013020204 B4 aa 104 119 125 133 115
9 | 37019020303 EE 15 104 118 124 134 124
10 | 37013020304 EE a3 105 120 126 133 119
11 | 370190200305 EE g0 102 121 128 134 118
12 | 37019020306 EE 91 101 122 131 135 116
13 | 37019020307 BB 92 98 121 13 134 115
14 | 37019020308 ES a7 108 115 127 136 132
15 | 37019020309 E7 aa 108 141 127 135 124| [w
16 | 37019020310 EE a9 104 122 128 133 120/ |5
17 | 37019020402 70 e 107 114 123 134 144 (=
4] ]
tap | Print | | Cloze |
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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.

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

Results | Bookmarks Insert Selection Geoprocessing Customize  Windows Help

Storm Track 4 ¢-|] % i ED" =

Wind Speeds

| General Building Stock » || Building Damage States  » by Occupancy
Combined Wind and Surge Loss  » Building Economic Loss  » by Building Type

yaeag §[j [ 6oje

Ezsential Facilities

User Defined Facilities
Debris
Shelter

Sumrnary Reports

8.3.1 Building Damage States by Occupancy Class

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

Figure 8-8: Damage States by Occupancy Class Table

Damage States By Occupancy Class @
“iew Results By Retumn Period:
é Gene.n.al Decupancy Class ‘ Rezidential 7’ 100 Year Event -
() Specific Occupancy Class
Damage State Probabiities;  Commercial
Industrial
Census Tract I'ag'l:;:g::‘;ﬁ orErofi Moderats hﬁ;lci:r?t:a Severe  AblLeastSevers  Destruction
1 Government 0.03 012 0.0 0.03 0.02] [af
2 |370a0zomoz Education — — 013 017 0.0z 0.04 n.oz2
3 | 3F0E0z0103 0.45 037 0.55 014 018 0.0z 0.04 0.0z
4 | 37019020104 052 033 048 01z 015 0.0z 0.03 0.01
5 | 37019020201 0.44 0.3g 056 014 018 0.0z 0.03 0.01
6 | 37018020202 0.45 035 055 015 020 0.03 0.04 0.0z
7 | 3708020203 0.48 035 052 013 017 0.0z 0.04 0.0
g | 37019020204 0.45 036 055 015 0.zo 0.03 0.05 n.oz
9 | 37019020303 050 0.3 050 014 019 0.0z 0.04 n.oz2
10 | 37015020304 0.40 0.36 0.60 018 024 0.03 0.05 0.0z
11 | 37019020305 0.33 0.40 0E7 0.20 026 0.04 0.08 n.nz
12 | 37019020306 0.34 0.3g 0BG 0.21 0.zg 0.05 0.0z n.oz
13 | 37018020307 0.33 042 067 [INE] 026 0.05 0.0z n.oz2
14 | 37013020308 0.24 039 0,76 0.24 0.37 0.0g 013 0.05 =
15 | 37015020309 023 0338 077 0.25 033 0.0s 014 0,05 | =
ili ii iii n23 N34 n 25 43 010 1 ﬂﬂl'!
tdap
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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 dropdown 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.

Figure 8-9: Damage States by Building Type Table

-

Darnage States By Building Type |E|
Wiew Results By: Filter D amage By:
@ General Building Type
) Speciic Bulding Tvpe Wwiood v] [‘IDD “rear Event -
[Damnage State Probabilities:
Cenzuz Tract Mo Damage tinar At Least Minor toderate 4t Least Severe At Least Severe.  Destruction =
M oderate B
1 0.47 0.39 0.53 012 014 0.0z 0.0z ool (5]
2 | 37073020102 0.42 0.40 0.58 014 n1a 003 0.04 0.1
3 | 37013020103 0.41 0.41 059 015 019 0.03 0.04 001
4 | 370719020104 0.45 033 0.55 013 015 0.0z 0.0z 0.01
5 | 3701902020 0.44 0.40 0.56 013 017 0.0z 0.03 0.1
6 | 37013020202 0.41 0.40 0.59 015 014 003 0.04 0.1
7 | 37013020203 0.43 039 057 014 017 0.03 0.04 001
g | 37019020204 0.33 0.41 0.E1 015 0.20 0.0z 0.05 0.01
9 | 37013020303 039 .41 061 015 020 0.0z 0.05 0.1
10 | 37019020304 0.35 0.42 0.5 nir 023 n.04 0.05 ooz
11 | 37013020305 0.33 042 0.E7 019 0.5 n.04 0.08 0.0z
12 | 37013020208 0.32 0.42 0.8 014 0.26 0.05 0.07 0.0z
13 | 37019020307 0.3z 042 068 019 0.26 0.05 0.07 nnz2
14 | 37019020308 0.24 039 0.7 0.24 0.37 n.og 013 005
15 | 37013020309 023 039 077 0.24 0.3 0039 014 005
16 | 37013020310 0.20 038 0.20 0.26 0.42 010 016 0.0&
17 | 37019020402 0.40 0.40 0.0 015 020 003 0.05 n.nz2 .-
18 | 37019020403 0.54 035 0.46 0.9 010 0. 0.0z 0.0 =
19 | 37013020404 0.55 0.35 0.45 0039 010 0.1 n.oz 0.00 =
ji ii iI ||i nd 09 NE3 i s ] nid nny 003 00l |b E
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8.3.3  Building Damage Economic Loss by Occupancy

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.

Figure 8-10: Results / General Building Stock by Building Economic Loss Menu

Results | Bookmarks Insert Selection  Geoprocessing  Customize  Windows  Help

Storm Track » ‘;Tl] @ ] gpu -
Wind Speeds
General Building Stock » | Building Damage States  » [ =
Combined Wind and Surge Loss  » | Building Economic Loss by Occupancy
Ezsential Facilities by Building Type
User Defined Facilities '@
Debris o
@
m
Shelter 2
Summary Reports
Figure 8-11: Building Economic Loss by Occupancy Table
Building Econormic Loss By Occupancy [=]
Direct Ecanormic Lags | Output & Employment
Wiew Besults By: Retum Period:
) &Nl Dceupancies
@ General Occupancy Class [Hesidential v] [‘IDD ‘r'ear Event -
() Specific Occupancy Class
E stimated Losses [Thouzands of Dollars):
Census Tract Total Building Content Inventory | Relocation Cost Income Fental wage =
1 [3F019020101 8,100 5,360 1.793 0 77 0 170 0 E
2 | FF013020m02 23,319 14,879 5.647 0 2188 0 605 1] =
3 37019020103 94,807 60,91 23436 1] 2.092 a0 23478 a0
4 | 3F019020104 3|/IM 24,722 8.817 0 3.654 0 1.118 0
5 37013020201 34,595 22,506 8168 i] 2967 a 352 a
£ 37019020202 70,090 45,382 16,722 0 E.0E 2 1.942 19
737013020203 24,807 15,855 6197 1} 2141 0 614 0
8 37019020204 58,230 36,670 14.2M 1] 54597 30 1.762 70
9 | 37019020303 35,592 22621 8428 0 3546 0 938 0
10 | 37019020304 100,430 £5.3449 23,798 1] 8.484 16 2,808 37
11 | 27015020305 51,035 .297 11,379 0 5,738 102 2279 240
12 | 37019020306 48.340 30,759 11.563 i 4377 30 1542 70
13 | 37019020307 0,822 40,162 14,323 1] 4 BS7 20 1574 47
14 | 37015020303 132,036 82,314 33516 0 12,377 20 3.823 46
15 | 37019020309 180,745 111.532 48,303 1] 17.079 7B 5580 177 -
16 | 237015020310 204,693 127,748 52,315 0 17.947 173 E112 405 =
17 | 37019020402 99,463 £3.738 23324 i 9.500 16 2.848 38 B
[ C
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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 dropdown menu allows the user to select annualized losses or
one of seven sample return period events.

Figure 8-12: Building Economic Loss by Building Type Table

Building Ecanamic Lass By Building Type =]
View Results By Return Period:
G Ganer..a\ Bu'.‘dl.mg Tvpe [Manulaclur&d Homes v] [1UU ‘'ear Event A
() Specific: Building Type
Estimated Losses [Thousands of Dollars]
Census Tiact Total Building Content Inventory | Relocation Cost Income Rental \Wage =
1 4565 20 3167.67 96619 0.00 38478 .00 4336 00 2]
2 3701302m0z 312581 214437 E33.09 0.00 209.46 0.00 3289 oo [+
3 37013020103 4164 23 284710 92915 000 344.41 0.00 4356 0.0
4 | 3701802004 347594 2,400,866 T42.71 0.00 204.75 0.00 r.a 0.00
5 | 37018020201 426.83 29276 9316 0.00 36.41 0.00 450 0.00
£ |37019020202 4,049.26 2,761.02 900,03 0.00 4420 0.00 44.00 0.0o
737018020203 127264 a7623 27782 0.00 10551 0.00 1337 0.oa
5 | 37018020204 419845 2,854.50 594543 0.00 360.09 0.00 44.36 0.00
9 |37019020303 6,115.08 416192 137243 0.00 51519 0.00 65.53 0.0o
10 | 37013020304 6,963 38 4703 40 161382 0.00 579.57 0.00 7319 0.0
11 | 37018020305 2ra8z 18275 E5.20 0.00 23.04 0.00 2.94 noo
12 | 37018020308 1.206.08 a04.41 28674 0.00 101.93 0.00 1299 oo
13 | 37019020307 0.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.0o
14 | 37018020308 0.on 000 0.00 000 0.00 0.00 0.00 0.0
15 | 37018020309 736.45 47537 192.09 0.00 60.93 0.00 4.00 noo
16 | 37013020310 1262567 812240 3,287.80 0.00 107284 0.00 14253 0.0o
17 | 37019020402 9.969.52 673262 2,284.04 0.00 084387 0.00 108.99 0.00
18 | 37019020403 1031817 734225 1.5930.77 0.00 87051 0.00 11464 0.oa -
19 | 37019020404 5.149.28 3.B63.50 956,00 0.00 431.23 0.00 GE.43 oo B
20 | 37013020405 445513 310140 93372 0.00 R 0.00 47.70 0.0o E2
[« [
Map
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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
Chapter 11 for information on running a storm surge analysis.

Coastal 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.

Figure 8-13: Combined Flood and Hurricane Surge Loss Menu

Results | Bookmarks Insert Selection Geoprocessing Customize

Storm Track 2 #T'] m 1| e -
Wind Speeds

General Building Stock 2 LN
Combined Wind and Surge Loss  » | by Occupancy
Essential Facilities by Building Type

User Defined Facilities
Debris
Shelter

Summary Reports

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

2| Combined FL/HU Surge Direct Economic Lasses For Full Replacerment Walue EI@
By General Dccupancy | By Specific Dccupancy | By General Building Tupe | Tatal |
Results for
Scenario: Brunswick Return period: Mix0
Residential - Pre-Firm -
CensusBlock BldgFloodLoss Bldg\indLoss BldgCombloss ContFloodLoss Confw =
1 370130201011003 000 0.0s 0.05 0.00
2 370190201011005 000 0.04 0.04 0.00
3 370190201011 008 0.on 0.05 0.05 0.o0
4 370130201011007 A1) 0.ov 0.07v 0.o0
5 370190201011009 000 0.0s 0.05 0.00
[ 3701902010101 000 007 0.07 0.00
7 370190201011014 0.on 023 0.23 0.o0
g 3701302001107 0.on 0.0s 0.05 0.o0
9 370190201011018 0.oa 0.30 0.30 0.00
10 0201011013 000 0.04 0.04 0.00
1 37090201011020 000 0.94 0.34 0.00
12 37019020101 021 0.on 01z 01z 0.o0
13 370130201011 024 A1) 092 0.3z 0.o0
14 FFMa0201011027 000 0.04 0.04 0.00
15 3790201011023 000 0.04 0.03 0.00 -
Fl nm 13
|
Cloze M ap Frint
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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 dropdown menu allows the user to select one of seven sample
return period events.

Figure 8-15: Essential Facilities Results Table

Results | Bookmarks Insert Selection

Storm Track
Wind Speeds

General Building Stock

Combined Wind and Surge Loss  »

4

3

Essential Facilities

User Defined Facilities
Debris
Shelter

Summary Reports

Figure 8-16: Essential Facilities Results Table

Essential Facilites Results
Medical Care Facilities | Fire Stations | Falice Stations I Emergency Fesponse Centers Sc:hu:uol$!

Returh Period

100 Year Event vJ

Table:

D Marne Clags LDS[SdE}w 25 Miror M oderate Severe Degtruction
1 [SCo00w allace Thorse EFHM | i) 0.00 0.o0 0.oo EI.DEIE | |
2 |SCO000B. J ‘workman h EFHS i n.oo n.oo n.oo 0.00
3 | SCO0000 Healthsouth Rek EFHM a 0,00 0.o0 0.o0 0.0}
4 | SCO000%lkam 5. Hall P EFHL i n.oo n.oo n.oo 0.00]
5 | SCO000 Aken Regional FEFHL a 0,00 0.o0 0.o0 0.0}
f | SCO000Abbevile County EFHRM i 0.oo n.oo 0.oo 0.00;
7 SC0000 Tuonmey EFHL a 0.0z 003 024 0.00)
8 | SCO000HealthSouth Rel EFHS i 0.oo 0.oo 0.oo 0.00;
9 | SCO000Hope Hospital  EFHS i 0.oo n.on n.on 0.00;
10 |SCO000 U S AR FORCE EFHS i 001 0.oo 0.oo n.oop =
11 | 5C0000 Childrens Habilit: EFHS i 0.oa n.on noa 0.00; é
12 | SCO000Willow Lane Infir EFHS i 0.oo 0.oo 0.oo noop =
1|q SO0 Gilliam Peuchiatd FEHR n L0 nan nan =
4
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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 dropdown menu allows the user to select one of seven sample
return period events as shown in Figure 8-18.

Figure 8-17: User-Defined Facilities Results Table

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 8-18: User-Defined Facilities Results Table

Destruction

0.00
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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 dropdown 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.

Figure 8-19: Debris Analysis Results Table

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
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Figure 8-20: Debris Analysis Results Table

Debris Analysis Results |£|
Return Penod:
100 'ear Event -
Table:
- Eligible
Bt Concrete) E_|||_Er|||3|:|;l3 = Trees Vllﬁnﬁe E
Cenzuz Tract YWwood ; Walume .
ftons] Steel [tanz]  Weight (cubic [tahz] [cubic
[tanz] yards]
pards]

1 37019020101 | 1,134 16 278 27176 39923 399233

2 | 370a0zoi0z 2106 27 2503 28027 19565, 135,648

3 370020103 E.EFY 1] E.087 G0.8E3 23896 238957

4 37019020104 3631 a1 4444 44 456 12466 124646

5 37013020200 2472 19 1.947 13,472 4,771 47 785

| 37013020202 5,248 B4 8437 84973 118,133 1.181.936

7 37013020203 1.761 23 3234 32338 36164 361.641

g 37013020204 4849 £ 8977 83,767 91,0600 910,604

9 | 37013020303 3,234 5a 4335 43343 32,8600 329601

10 | 37019020304 7936 112 E156 61,563 21,783 217891

11 373020305 5,242 43 3642 36422 7.a07 73,070

12 373020306 4116 44 3027 30,268 17741 177410

13 | 373020307 3568 aa 1,651 16503 7732 77320

14 | 373020302 9,338 156 2539 20,386 3633 36,983 |

15 3703020309 13,696 231 3543 35,430 4,087 40,866 |

16 | 3703020310 17,830 A6 15924 13,275 5,233 h2.329] |x
4] »
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8.8 Shelter

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 dropdown menu allows the user to select one of seven sample

return period events.

Figure 8-21: Shelter Analysis Results Table

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 8-22: Shelter Analysis Results Table

Shelter Snalysis Results | £2
R eturn Period:
100 ' ear Event -
T able;
r Tract Dizplaced Short Term =
EnEUE 1rac Householdz | Shelter Heeds E
1 [370190201 01 | 13 4 n
2 |37019020102 1l 3
3 |37019020103 95 |
4 | 37019020104 BB 14
R | 37071902020 44 9
E |370719020202 24 19
737019020203 25 E
8 |370719020204 a2 18
9 |370719020303 42 1
10 370719020204 116 23
11 37019020205 7T 22 -
12 370190203206 ot 13 E
13 37018020207 4 1 (=
[« [ [
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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.

Figure 8-23: Example — Select Wind Speeds to Map

Windspeeds By Census Tract
‘windzpeeds T able:
100 vear Event 200 Year Event) 500 vear Event| 1000 %ear [&=
Census Tract Peak Gust Peak Gust Peak Gust Ewvent Peak E
[mph] [mph) [mph) Giust mph] ]
1 |3FF019020101 120 129 10
2 3701902002 118 121 130 10
3 |37019020103 17 123 130 10
4 | 37019020104 115 123 129 10
5 | 37013020201 116 124 129 10
B | 37013020202 115 127 132 10
7 | 37019020203 118 124 131 11
g | 37019020204 114 1258 133 11
9 | 37019020303 118 124 134 1z
10 | 37013020304 120 126 133 11
11 | 37019020305 121 128 134 11
12 | 37019020308 122 131 135 11
13 | 37019020307 121 131 134 M+
14 | 37019020308 119 127 136 135
16 | 37019020309 121 127 135 14|
L«

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

Q Harir- b Whnd - Brunrmsck NE: Cumwre Soomanes: Brababibine R
He fde Vew Ioestory Mumwd Ambon  Mewhts Boskmar fmet Sekcton  Geoprocesing Customae  Windows  Help
# & e B %0 o b mm T DEEEO
H XOELASS TR,
[

~TRbS 380 Drcimad Degeees
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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.

Figure 8-25: Results / Summary Reports Menu

Results | Bookmarks Insert Selection

Storm Track
Wind Speeds

General Building Stock
Combined Wind and Surge Loss

Essential Facilities

Uzer Defined Facilities
Debris
Shelter

4

4

3

Summary Reports

Figure 8-26: Select Desired Summary Report

e

Surnrmary Reports

Inventary | Buildings | Induced Losses | Direct Losses | Other Reports

= |

Select the summary report belaw to view:

Building Stack. Dollar Exposure by Building Type
Building Stock Dollar Expozure by Occupancy
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Figure 8-27: Example — Summary Report for Building Stock Exposure
by Building Type

n.] Sumrnary Report

S T 141

Presview

= % 79%

anir;;;;am' =

HAZLIS

EARTHQUAKE » winD » FLaon 717

' FEMA

Risk MIAP

zseoming Readbenca Togather

Building Stock Exposure by Building Type

Jdaruary 08, 2017

AN valve 5 @ e s S Rds oF coliers

oo Masonny Concrete Steal MH Total
North Caralina I
Bricwick 1 Ei2,924 1,757,188 258,525 855,506 BB 4,101 15 428,541
Total 11,642,924 1,737 188 238,525 285,806 284,101 A5 428 548
Study Region Total 11,642,924 1737188 258,523 533,806 854,101 15,428 5de
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9 Advanced Hazus Analysis: User-Defined Inventory Data

The Hazus default data inventory provides a number of 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.

Figure 9-1: Inventory / User-Defined Facilities Menu

Inventory | Hazard  Analysis  Resy

General Building Stock »

Essential Facilities b
High Potential Loss Facilities

Hazardous bdaterial Facilities

User Defined Facilities

Transpaortation Systems
Ltility Systerns

Dernographics

Wiew Classification

This chapter will primarily focus on editing UDF data within the Hazus interface. GBS and site-
specific data, like UDF data, can also 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 CDMS Manual.

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. It is assumed that the user will obtain custom data
from another source, convert it to a personal geodatabase (the only format the UDF import
option supports), and ensure the data have populated the minimum required fields.

To import the data:
« Select Inventory / User-Defined Facilities
« Right-click the (empty) table to get the context menu
o Select Start Editing / Import (Figure 9-2)

« Select the geodatabase (.mdb) with the data. Hazus will number the tables that are in the
geodatabase and prompt the user to select the table to use.

Since the input data could be in any schema, Hazus will automatically bring up a dialog box to
allow the user to map the data from the input format to the target format. The list of fields in the
input table will be shown on the left and will vary depending on the data inputs selected. The list
of the target fields will be shown on the right. Selecting the correct target fields is the most
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critical step in the import process since it affects the data used, and therefore the results
obtained.

Figure 9-2: Import Hazus UDF Data

f

User-Defined Facilites Inventary

T able:

Oocupancy Mame Address

1M Cenzie Tract Tl

Ihsert MWew Record

Delete Selected Records

Irnport Data
Export Data

Data Dictionary
Metadata

4 [T« » [ i

1 4

. Map || P || oK || Cancel

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).
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Figure 9-3: User-Defined Facilities Results Table

User Defined Facilities Results ==
Retumn Period:
| 100 Year Event - |
Table:
I} Mame b iror koderate Severe Destruction =
1 |US000001  JHUUDFOO 0.26 0.03 0.00 0.00 &
rFY

W]«

[

Print Map Cloze

Attribute

Record
Identifier (ID)

Census Tract

Occupancy

Wind Building
Type

Wind Building
Scheme Name

Location

Table 9-1: List of Hurricane UDF Required Attributes

Description

A unique identifier for each record. Hazus
creates its own value for each record (it does
not prompt the user for one since there is no
guarantee it is unique).

Hazus will derive the census tract based on
location information.

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).

Hazus Hurricane Model User Guidance

Why Is the Attribute Needed?

Hazus results will be displayed by the
primary key generated when the data
is imported.

Hazus used the census tract
information to look up the underlying
information for wind damage
modeling, such as tree cover.

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. Detailed list
given in Appendices.

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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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.
o Click Next.
Figure 10-1: Select Define Storm Track Manually
Scenario Wizard @
User Defined Scenario Type 2
Thiz page allows you chooze the methad for defining the scenario. - ; . _ X
par
Chooze the storm definition method:
@ Define Storm Track Manually
Impart from Exported File
Import Censug Tract Data file [e.g. H™Wind]
Impaort Hurrevac: starm adwizory
¢ Back |[ Mesxt > l | Cancel
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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.

Figure 10-2: Select Preferences for Storm Track Definition Method

Scenario Wizard

Storm Track Definition Method

Thiz page allows you to determine how wou would ke to enter the storm parameters. For help refer to User Manual
zection 3.3.2.1 on the "Storm Track Definition Method'" page of the Scenario wWizard.

wWould you prefer to...

Enter the storm's locations at specific times or with tranglation speeds?

Times

@ Translation Speeds
Enter Radiuz bo Maximum Windzs or Badius to Humcane Force Winds?
@ Radiuz To M arimum ‘winds
R adiuz to 64/50/34 Knot Winds

Enter b awimum ‘wind Speeds or Profile Parameters?

@ M asimum *Wind Speeds

Profile Parameters

-~

¢ Back || MHewut »

| | Cancel
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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.

Figure 10-3: Insert Required Storm Track Data

Scenario Wizard &3
Edit Storm Track \ N
-
Thiz page allows pou to edit the huricane rack data. For help refer to Uzer Manual zection 9.3.2.1 on the "Storm - i
Track Definition Method™ and the "Edit Storm Track' page of the Scenano Wizard.
R H}'
Latitude Longitude Trgnslalt:ilun Fadiuz to Max | Wind Speed | Central Prezsure Irland F '
[Degees) | [Deogrees) 1=l Windz [milez] | [mph & 10m) [mB ar] il =R
[mileshr)
17.00 -68.50 1612 21.23 4000 1004.00
17.40 -63.20 1552 2043 4000 1004.00
17.70 -59.50 1280 2053 46,92 995.00
17.90 -70.30 11.25 2230 4523 995.00
18.00 -71.00 1262 1892 47.81 1000.00
1835 -71.40 11.51 2112 44 57 100100
18.60 -71.90 11.03 2034 4323 1007100
| Map || £ Back || Mest = | | Cancel |

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.

o 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.
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« 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.

e« 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.

— Category 1: 74 to 95 mph

— Category 2: 96 to 110 mph
— Category 3: 111 to 129 mph
— Category 4: 130 to 156 mph
— 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.

— Category 1: >979 mbar
— Category 2: 965 to 979 mbar
— Category 3: 945 to 964 mbar
— Category 4: 920 to 944 mbar
— 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, taking into account 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, 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 of 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).
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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.

Figure 10-4: Review Storm Track Data

Scenario Wizard |§|
Storm Track Data Review
- {
Thiz page allows pou to review the validated hurricane track data for this zcenario. {_~. e
Select the "Back" button to make any changes. .,_:
Latitude Longitude Trgnslalt:ilun Time H Radiuz tobaw | ‘wind Speed Central Pressure  Profile Inland
[Degees) [Deogrees) [miﬁazﬁhr] imne: [Hours) Winds [milez) | [mph & 10m) [mBar) Farameter L=l
17.00 -68.90 1612 0.oo 21.23 40.00 1004.00 0.oo [
17.40 -B9.20 1552 n.ao 2043 40.00 1004.00 0.oo [l
17.70 -65.50 1250 0.oo 2053 46.92 99500 Q.00 [
17.90 -f0.30 11.25 0.oo 2230 4523 99500 0.oo [
18.00 -71.00 1262 0.oo 1892 47.81 100000 0.oo [l
18.35 -71.40 11.51 0.oo 2112 44 67 1001.00 Q.00 [
18.60 -71.90 11.03 Q.00 2034 4323 10071.00 Q.00 [l
{ D |
b4 ap l [ ¢ Back ][ Mewst » l [ Cancel l
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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.

Figure 10-5: Review Scenario

Scenario Wizard

Scenario Review

-
Thiz page dizplayz information specific to the scenario. f_t.' e
S e i
Scenario Mame:  |Scenano-04)an2017 Ymax [mph): 47.81
Scenano Type:  |Uzer Defined tdin Central Preszure [mBars): | 995.00
File Infarmation
Deterministic zcenario
< Back || Mest = | | Cancel
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11 Advanced Hazus Analysis: Hurricane Surge Scenario

The Hazus tool can run a combined hurricane and flood hazard analysis for coastal areas. In
order to run a combined hurricane and flood hazard, a multi-hazard (flood and hurricane) Study
Region that includes a shoreline must be built. To build the Study Region, follow the workflow
shown in Table 11-1. The inputs will be used to determine the extent of flooding due to a wind-
driven storm and estimate the flood losses associated with the hurricane.

Table 11-1: Workflow to Build Multi-Hazard Study Region

Model

Hurricane « Define/Select Hurricane Scenario
« Run Analysis with Surge-Only or Surge and Waves
« Display Wind-Only Losses

Flood « Select Coastal Surge

« Define Topography

« Define Scenario

« Delineate Floodplain

« Run Flood-Only Analysis

« Run Combined Loss Analysis

Hurricane or Flood .« Display Combined Losses

11.1 Storm Surge Scenario Options
The storm surge scenario options are available for four hurricane scenario types:
e User defined
e Hazus import
« Historic
« Hurrevac import (less than 24 hours before landfall); also see Section 6.3.3
The storm surge scenario options are not available for:
« .datfile

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

Figure 11-1: Select Hazards for New Region

Create MNew Region @
Hazard Type
The hazard type controls the type and amount of data that will be aggregated. The hazard type selected
affects the analysiz options that will be available,

“Y'our study region can include one or more of the following hazards. Check below the
hazard(z] you are interested in.

[ Earthquake
¥ Fload
W Hurricans

[~ Tsunami

Maotes:
1. Selection of hazards listed above depends upon the hazard modules installed.

2. Once a study region is built with a given hazard(s], it cannot be modified later an, in
other words, you cannaot add anather hazard to it. Alternatively, pou may re-create a
zimilar region with different hazard(z).

3. If you are creating a Mear Source only Tzunami region, please alzo check
Earthquake checkbox.

< Back | Mest » | Cancel

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

NOTE: Limiting coastal surge Study Regions to a single county is recommended. In some
cases, a single county may need to be split into two regions.

Open a region and select the new multi-hazard. When prompted, select the Hurricane Model to

open first, as shown in Figure 11-2. Click Next and then click Finish to open the region.
Figure 11-2: Select Hurricane Model First in Study Region

Open Region @

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

needs to be selected before the regions iz opened.

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

Y'ou can abwaps switch hazards at any time from the study region menu.
Fleaze zelect the hazard to be current when your region is opened.

i

" Flood

* Hurricane

(_h

< Back | Mext » | Cancel

Hazus Hurricane Model User Guidance Page 11-2



Analysis / Set Optimized Analysis Mode must be “Off,” as shown in Figure 11-3.

Figure 11-3: Ensure Optimized Analysis Mode is Off

.ﬁ.nalysis|ResuIts Bookmarks  Insert  Select

Darnage Functions
Loss Functions
Loss of Use Functions

Debris Functions
Parameters *

Set Optimized Snalysis Mode OFF

Fun...

Showe Coastal Surge Status

Check Hazard / Show Current to make sure the scenario is set to manual, Hazus import,
historical, or Hurrevac import (Figure 11-4). If the scenario needs to be changed, use Hazard /
Scenario to open the Scenario Management Wizard discussed previously (Figure 11-5).

Figure 11-4: Review Scenario in Hazard / Show Current

Hazard | Analysis  Res

SCenario..,

Showe Current

Figure 11-5: Scenario Management Wizard

Scenario Yiizard E
Welcome to the Hurricane Scenario
Management Wizard

The Scenario Management 'wizard will guide you through the process of defining a storm track. for
a huriicane scenario.

Hurricane scenarios may be created by importing data from a file, manually entering data. or
Copying an exizting zcenario.

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

< Back Mest > H Cancel
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11.2 Run Storm Surge Analysis

Open the Analysis Options from the Analysis / Run menu (Figure 11-6). When storm surge is
selected, as shown in Figure 11-7, a storm surge analysis using the 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.

Figure 11-6: Analysis Run Storm Surge Menu

.ﬂ«nalw_-,-'sis|ResuIts Bookmarks  Insert  Select

Darnage Functions
Lass Functions
Loss of Use Functions

Debris Functions
Parameters 3

Set Optimized &nalysis Mode OFF

Rurm...

Show Coastal Surge Status

Figure 11-7: Analysis Options for Storm Surge

r b1

Analysis Dptions =X

General Buildings - Select Al

: Essential Facilities S —
Medical Care Deszelect All
Firet Statiu:un.s T ——
Palice Stations

Emergency Centers Collapse Al

i ¥l Schaals

o Uzer-Defined Buildings
-[#] Induced Physical Damage

=-[Z] Debis
- Buildings
=[] Trees
- Tree Blowdown

-[#] Direct Social and Econamic Loss
----- Direct Economic Loz - General buildings
----- Direct Social Loss - Sheler
-J#] Stormn Surge
----- O Deep water and near shore wave models
----- O Mear shore wave model only
----- Mo waves

m

—J--{w] Automated Output Options Cutput Options

----- Create Summary Reports -

..... Create Maps - I Run Analysiz I
Phyzical Damage Related. Cancel
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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 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).

Figure 11-8: Provide Initial Water Level

Initial Wéater Lewel

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

0,000000

QI Zancel
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When running a coastal surge hazard analysis (Figure 11-9) in the Hurricane Model, a second
progress dialog will appear after the wind-only damage and loss calculations are completed
(Figure 11-10).

Figure 11-9: Run Analysis Progress Status Window

e

Fun Analysis

Analysiz Progress

Total

Saving shelter results

Cancel

Figure 11-10: Run Storm Surge Progress Status Window

-

Fur Storm Surge

Storm Surge Progress

Tatal

Computeitfind--01

L) |

When a hurricane coastal storm surge analysis is run, two sets of direct building losses are
produced: one set for the wind damage by itself and a second set for the combined wind and
surge damage. When the coastal surge analysis is complete, click the Analysis / Show
Coastal Surge Status to confirm that the analysis was successful, as shown by the status box
in Figure 11-11.

Figure 11-11: Coastal Surge Status Window

Coastal Surge Status @

Coastal surge hazard analysis is cormplete, Switch to the Flood Model to
¥' delineate the floodplain and compute losses,
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To obtain the combined wind and surge losses, users must run a Coastal Surge analysis and
calculate the combined losses in the Flood Model. See further instructions in the Hazus Flood
Model Manual.

11.3 Storm Surge
After the Hurricane Model has been run, reopen the Study Region in the Flood Model.

View as Flood, shown in Figure 11-12. Click Next and then click Finish to open region.

Figure 11-12: Select Flood Model in Study Region

Open Region @

Study region hazards selection
If & 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 zelected haz data for the hazards listed below. vou can only worl:,
o ohe hazard at a time.

You can always switch hazards at any time from the study region menu.
Please zelect the hazard to be curent when vour region is opened.
i,

{* Flood
" Huricane

~

< Back | Mest » | Cancel

Open the Hazard menu and select Flood Hazard Type (Figure 11-13).

Figure 11-13: Select Flood Hazard Type

Hazard | Analysis  Results Bookm

Flood Hazard Type..,

Scenario k
Riverine [
Coastal b
Quick &nalysis 2
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Select the Flood Hazard type “Coastal Surge” and click OK (Figure 11-14).

Figure 11-14: Select Coastal Surge

’ y

=3

Flood Hazard Type
Study region flood hazard type
! Riverine only
1 Coastal only

! Riverine and coaztal

Combined wind and foad

@) Coastal zurge

F. I l Cancel

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 11-15).

Figure 11-15: Select User Data to Import DEM

Hazard | Analysis  Results  Bookn
Flood Hazard Type..
User Data
Scenario 3
Riverine k
Coastal 3
Quick Analysis 3
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The User Data dialog will only contain two tabs, DEM and Coastal Surge. Use the Browse
button to add the DEM to the Model (Figure 11-16). Figure 11-17 shows the Coastal Surge tab,
where the Surge Elevation Grid (SLOSH) and Significant Wave Height Grid (SWAN) that were
produced by the Hurricane Model are in the Study Region folder as surge.flt, surge.hdr
(SLOSH), and waveht.flt, waveht.hdr (SWAN). When the DEM is uploaded, click OK. See the
Hazus Flood Model Manual for more details about obtaining DEM data.

Figure 11-16: Add User Data DEM to Model

-

dser Data
DEM | Cogstal Surge
DEM metadata
Yertical units ’Feet - ]
Wertical datum ’N avDas ,]
Cther vertical datum
Zelect DEM dataszet(=)
CUzersthazus\DesktoptC_DEMBRUNEWACH _dem20 tif Browvse. .
Determine recuired DEM extent ]
Progress
‘ 0.4 | | Cancel
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Figure 11-17: Review User Data in Coastal Surge Tab

User Data

DEM Coastal Surge

Surge Elevation Grid (SLOSH)

CoHazusData\RegionsWulti_Hazardweurge

Significant Wave Height Grid (SWAHN)

CoHazusData'\Regionshulti_Hazardweawveht fit

Progress

‘ Ok ‘ ‘ Cancel
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When the DEM uploads successfully, the user needs to create a new scenario next, using
Hazard / Scenario / New (Figure 11-18). Enter a unique name for the scenario and click OK
(Figure 11-19). In the coastal surge scenarios, the surge and wave height files are automatically
selected, and users do not need to select or save any features because the Hurricane Model
supports only one scenario per Study Region.

Figure 11-18: Select New Scenario in Hazard Menu

Hazard|.ﬂ~nal}-‘5is Results  Bookmarks  Insert  Selec

Flood Hazard Type...

User Data

Scenario k m Meww,.,
Riverine 2

Coastal 3

Quick fnalysis 3

Figure 11-19: Provide Name for New Scenario

" it

Create Mew Scenatio [ 2= |

Enter a unigue name far the Mew Scenarno:

Brurzwick,

D e=zcription
zUrge analysis

] ] [ Cancel
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If the user selected “No Waves” in the Storm Surge analysis for the Hurricane Model, only the
surge elevation grid was created for the Study Region. The wave height grid (waveht.flt) was not
produced and the shoreline needs to be characterized. In this case, after creating a new
scenario, the shoreline limits dialog will pop up, as shown in Figure 11-20.

Figure 11-20: Input Shoreline Limits

Shareline Limits

Optionally draw shoreline startline, endline, and breaklines. Single click
ko add a wertex and double click ko finish drawing the line, For
breaklines only, right click a line ko remove it,

Currert shoreline

1 of 1
Limnit type Action
) Endline
" Breakline IJse Default

| Concsl | | hext> |

Atfter clicking Next, there will be an additional shoreline characterization dialog, as shown in
Figure 11-21. The Shoreline Type tab has one required input (wave exposure).

Figure 11-21: Select Shoreline Characteristics

Shoreline Characteristics

Current shoreline:

Shareline Type

Shoreline characterization

Wiave exposUre

Open coast (full exposure) -

= Back ] [ Finish ]

| concel |
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The options for the wave exposure include:

« Open coast (full exposure): Any shoreline where the storm surge and waves come directly
off open waters without the benefit of barrier islands or other land mass protection. Think
in terms of lines of waves marching directly onto the shoreline uninterrupted. Full
exposure is the Hazus default.

« Moderate exposure: Best represented by a shoreline that is slightly protected from the
storm surge and associated waves. Moderate exposure might be a shoreline that has
small islands or a low-lying sandbar that help break the direct force of the waves on the
shoreline. A shoreline with moderate exposure might be angled to the direct line of the
waves and will therefore receive a portion of the wave front.

« Minimal exposure: Best represented by a shoreline that is not in direct line with the storm
surge or the waves. Minimal exposure might include an exposed shoreline that is running
close to parallel to the storm surge and is therefore not bearing the brunt of the wave
fronts.

« Sheltered: Best represented by the shoreline within a bay or protected by a larger barrier
island. Sheltered could also be a shoreline along a large river inlet. The shoreline is
sheltered from the wave front and is most likely subjected to stillwater flooding.

The default parameter is open coast (full exposure). At the top of the screen, the user can
switch from one shoreline segment (if more than one) to another and back. If there are multiple
segments and most have a single characteristic and a few have unique characteristics, the user
can save time and effort by applying the common characteristic to all segments by pressing
“Apply to All Segments” and then editing the unique segments.

After selections, click Finish.
Proceed to Delineate Floodplain by going to the Hazus Menu and selecting Coastal
(Figure 11-22). When it is finished, the completion window will be shown as in Figure 11-23.

Figure 11-22: Select Coastal to Delineate Floodplain

Hazard | Analysis  Results  Bookmarks  Insert  Selection  Geop
Flood Hazard Type...
User Data
Scenario 3
Riverine 3
Coastal * m Delineate Flaodplain
CQuick Analysis 3
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Figure 11-23: Delineate Floodplain Completion Status Window

Coastal @

Successfully computed coastal flood hazard,
Total tirme: Hours: 0, Mins:09, Secs: 47

Figure 11-24 displays the completed hazard portion of a coastal surge model. The coastal surge
model outputs a flood depth grid named “Mix0_c” to the map, which comprises SLOSH and

wave height grids.

Figure 11-24: Example — Coastal Surge Floodplain Delineation

@) Hazus-MH: Fload - Multi_Hazard (Brunswick_Co) EI@
File Edit View Inwventory Hazard ASnalysis  Results  Bookmarks  Insert  Selection  Geoprocessing  Custormize  Windows  Help
1 IR - R Sl EEEE T G QO K e WU @ BB OE,
Table Of Contents rx m
038 g
= &7 Layers §
= BoundanyPolygan %
o w
=] i) _c =
Walue §
High : 14,7283
Loww : 3.10751

=] ChosenShorelines
=] RegionShore
=] RegionDEM
Walue
N High : 82,5553

Low ; -4.24237

] c:ss Blocs|

[ ]Census Blocks
= B Census Tracts

[1Census Tracts
[=] Hillshade

Walue
High: 252

Low: 0

[E] Study Region Boundary
[ Study Region Boundary

| E= Table OF Cantents | (@l Identify |

-18.231 33.972 Decimal Degrees
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The next step to complete the analysis is by using the Analysis Menu and choose Run

(Figure 11-25). Next, check the General Building Stock Damage and Loss option and click

OK (Figure 11-26).

Figure 11-25: Select Run in Analysis Menu

Parameters

Flood Warning...
Sserage Snnualized Loss

Combined Wind and Floaod...

Lnalysis | Results Bookmarks  Inse
Darmage Functions 3
Restaration Functions 3

4

Run

Figure 11-26: Select Preferred Analysis Options

-

Bnalysis Options

=] eneral Building Stock Damage and Loss
Building and Contert Damage (%)
Direct Economic Loss (3 (Bldy, Cont, Inv)
Damage Buuilding Court

Depreciated Building snd Content Loss (F)
[ |Ezsential Facilties

""DUSEI’ Defined Structures

-] Transportation Systems

- Utility Systems

[ sgricutursl Products

----DVehicIes

----DDebris

- IDirect Socisl Loss

----Dlndired Economic Loss

G- Chehat-if

Cyvhas 13952 GB free space; [Multi_Hazard] is 476 MB (95 .35% free)

Select Al
Deselect All

8
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The final step of a storm surge analysis is to calculate the combined hurricane wind and coastal
storm surge losses, using the Analysis Menu and selecting Combined Wind and Flood ...
(Figure 11-27). When the combined losses are completed, click OK to the message box

(Figure 11-28).

Figure 11-27: Select Combined Wind and Flood to Calculate Losses

Figure 11-28:

Analysis | Results  Bookmarks

Inse

Darnage Functions

Restaration Functions
Pararmeters

Flood Warning...

Sverage Snnualized Loss

3

3

3

Combined Wind and Fload...

Run

Combined Coastal Surge Status Window

Combined Coastal Surge analysis

LW analysis has finished.

The Cambined Wind and Flood

X5

When the analysis options have finished running, use the Results Menu (Figure 11-29) to View
Current Scenario Results By..., select the scenario in the dropdown, and click OK, as shown

in Figure 11-30.

Figure 11-29: Select View Current Scenario Results

Hazus Hurricane Model User Guidance

Results | Bookmarks  Insert  Selection

Wiewy Current Scenario Results By..,

Flood Hazard Maps

General Building Stock
Combined Wind and Flood Loss

Essential Facilities

User Defined Facilities

Transportation Jystems
Utility Systerns
Agricultural Products
Wehicles

Debris

Casualties
Shelter

Indirect Economic Lass

Summary Reports..,
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Figure 11-30: Select Available Results for Surge Analysis

Wiewr Results by

Scenario M arme:
Brunzwick_Co

Scenario Description;

coastal surge

Available Results:

= o

WWhat-If Options:

[ 0K ]’ Cancel ]

The combined losses can be viewed either in the Flood Model or in the Hurricane Model using
either the Results / Combined Wind and Surge Loss menu (Figure 11-31 and Figure 11-32) or
the Results / Summary Reports / Direct Losses | Combined Wind and Surge Loss summary

report. An example results table is shown in Figure 11-33.

Figure 11-31: Select Combined Wind
and Flood Loss Results (Flood Module)

Hazus Hurricane Model User Guidance

Results | Bookrmarks  Insert  Selection

Wiewy Current Scenario Results By..,
Flood Hazard Maps
Gereral Building Stock

Combined Wind and Flood Loss

Eszential Facilities

ser Defined Facilities

Transpartation Systerns
Utility Systerns

Agricultural Products
Wehicles

Debris

Casualties
Shelter

Indirect Economic Loss

Surnrary Reports..,
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Figure 11-32: Select Combined Wind and Surge Loss (Hurricane Model)

Results|BDkaarks Insert  Selection Geoprocessing  Customize

Starm Track 3 k @ :; H

Wind Speeds

General Building Stock 3

Combined Wind and Surge Loss  » | by Occupancy

Essential Facilities by Building Type

ser Defined Facilities
Debris
Shelter

Surmimary Reports

Figure 11-33: Example — Combined Surge Result Table

5| Corbined FL/HU Surge Direct Economic Losses For Full Replacement Yalue EIIEI
By General Dccupancy | By Specific Occupancy | By General Building Type | Tatal |

Results for

Scenario: Brunzwick Return period: kix0

Residential - Pre-Firm -

CenzusBlock BldgFloodLoss BldgwindLoss BldgCombloss ContFloodLoss Contaf =

1 270190201011003 0.00 0.05 0.05 0.00
2 370190201011008 0.00 0.04 0.04 0.00
3 370190201011006 0.00 0.05 0.05 0.00
4 270190201011007 0.00 0.07 0.07 0.00
5 370190201011009 0.00 0.05 0.05 0.00
g 370190201011011 0.00 0.07 0.07 0.00
7 370130201011014 0.00 023 0.23 0.00
] 370190201011017 0.00 0.05 0.05 0.00
g 370190201011018 0.00 0.30 0.30 0.00
10 370130201011019 0.00 0.04 0.04 0.00
11 370190201011020 0.00 0.94 0.94 0.00
12 370130201011021 0.00 01z 012 0.00
13 370130201011024 0.00 0.9z 0.92 0.00
14 370190201011027 0.00 0.03 0.09 0.00
15 370130201011029 0.00 0.03 0.09 0.00 -

Fl (11 L3

|
Cloze M ap Print

Note that combined wind and surge results are available for building, content, and inventory
losses but not for relocation, income, rental, or wage losses. The radio buttons and dropdown
boxes allow the user to filter the losses by occupancy or building type.

Hazus has a limit of one scenario for the Coastal Surge flood hazard type. If the user already
completed the coastal surge model in a Study Region and decides to re-run the Hurricane
Model, the user must delete the previous flood scenario and re-input the DEM in the User Data
dialog in the Flood Model.

Hazus Hurricane Model User Guidance Page 11-18



12 Advanced Hazus Analysis: Modifying Analysis Parameters

Users can modify Hazus default parameters used to calculate losses and associated results,
such as shelter estimates. A majority 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.

Figure 12-1: Analysis / Parameters Menu

.ﬂ.nalysislﬂesults Bookrmarks  Insert  Selection  Geoprocessing

Darmage Functions
Lass Functions
Loss of Use Functions

Debris Functions

Parameters » Trees

Fun... Terrain

Show Coastal Surge Status Shelter

Building Econornic

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:

« In sparsely developed census tracts, the tree collection factor should be near zero

« In heavily developed census tracts, the tree collection factor will be closer to one

Hazus Hurricane Model User Guidance Page 12-1



Figure 12-2: Select Tree Parameters

Tree Pararneters 3
Table:
Cenzus Tract P{?:g??;;e Stems per Acre Tree Height Less 401t | Tree Height 40 ft To B0 ft Tree Haglgt Gfreater than Tree Collection Factor :
1 Mixed % 0 43 7 07l (=
R ENE Mixed 95 i 43 27 013
337019020103 Mixed 97 i 43 27 0.25
4 37019020104 Mixed E1 i 43 27 0.36
5 37019020201 Mixed 74 i 43 27 0.41
B 37019020202 Mixed a3 an 43 27 0.07
7 37019020203 Mixed 105 i 43 27 0.03
g 37019020204 Mixed 17 an 43 27 010
9 37019020303 Mixed 29 i 43 27 013
10 | 37019020304 Mixed 74 i 43 27 0.28
11 | 37019020305 Mixed 58 i 43 27 0.46
12 | 37019020306 Mixed 70 i 43 27 017
13 37019020307 Coniferous 21 a0 43 27 0.1
14 | 37019020308 Mixed il i 43 27 063
15 | 37019020309 Mixed 48 an 43 27 0.87 E
16 | 37019020310 Coniferous 2 i 43 27 0.37 =
> 27019070407 hdivad AR an A2 2 nEl E
4 | [v]

Frint 4 ap ok Cancel

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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Figure 12-3: Select Terrain Parameters

Terrain EZ
Table: Terrain
Surface E
Cenzug Tract R oughness ™
Length [m] y-
1 | 2701902010 | 046
2 arienz2onoz nza
3 370020103 nza
4 27019020104 0.40
R 2701902020 043
E 27019020202 044
7o aT0e020203 050
g 27019020204 045
9 | 27019020203 041
10 | 37019020304 041
11 | 37019020305 04z
12 | 37019020306 044
13 | 37019020307 041 o
14 | 370719020308 020 E=
15 | 37019020309 024 -
1 | >
tap | Print | | k. | | Cancel |

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)

Loss of habitability is calculated directly from damage to the residential occupancy
inventory and from loss of water and power.
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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).

Figure 12-4: Select Shelter Parameters

Shelter Pararmeters [ =2 |

Utility Factars | ‘wigighting Factars I Madification Factors
Affected Households [0-100 %]
=

Frirt ] I I 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.

Figure 12-5: Inventory / Demographics Menu

Inventur}f|Hazard Analysis  Resuld

General Building Stock 3
Essential Facilities 3
High Potential Loss Facilities
Hazardous haterial Facilities
User Defined Facilities
Transportation Systerms

Litility Systermns

Dermographics

Wiewe Classification
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Figure 12-6: Example — Inventory Demographics Data Supplied in Hazus

P

Dermographics
Table:
Censuz Tract FPopulation Households | GroupCluarters
1 |3F0190201M | 2,706 64 1]
2 Armaozon0z 2833 1.101 1]
3 37020103 7052 2977 1]
4 3703020104 5,305 2135 1]
F o 370130202M 3,300 1.355 1]
F 37013020202 5.713 233 184
7o 3Fa020203 2517 973 1]
g 37013020204 5.3 2.204 14
9 | 37019020303 2712 1,181 33
10 37015020304 4 345 2314 1]
11 | 37015020305 2774 1.363 1]
12 37015020306 2352 935 152
13 | 37013020307 158 a3 1]
14 | 37015020308 1.648 789 1]
15 37013020309 2734 1.260 1]
16 37015020310 2143 1.052 4
4

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.

Table 12-1: Hazus Default Values for Fraction of Households Likely to Seek

Public Shelter If Dwelling Becomes Uninhabitable

Category

Income

Ethnicity

Hazus Hurricane Model User Guidance

Description

Household Income < $10,000
$10,000 < Household Income < $20,000
$20,000 < Household Income < $30,000
$30,000 < Household Income < $40,000
$40,000 < Household Income

White

Black

Hispanic

Asian

Native American

Default

0.62
0.42
0.29
0.22
0.13

0.24
0.48
0.47
0.26
0.26
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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

Figure 12-7: Hazus Default Weighting Factors for Fraction of Households Likely to Seek
Public Shelter If Dwelling Becomes Uninhabitable

Table:
Dezcrption W alue
1 AW Age Weight Factaor
2 Ethnic Weight Factor
3 Incaome Weight Factor
4 Dwnership "Weight Factor

| P [ ok J[ Canesl |
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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 0 to 1.0 to represent the likelihood that income level
will influence the decision to seek shelter.

Figure 12-8: Default Weighting Factors for Demographic Distribution / Income

e

Shelter Pararneters @
Utlity Factors | Sweighting Factors | Medification Factars
Clazs:
Income -
T able:
Clazz Dezcription Walue &=
1 Inzome < 10,000 0.52 =
2 |IM2 10,000 < Income < 20,000 0.4z -
3 M3 20,000 < Income < 20,000 0.29
4 |IM4 30,000 < Incarme < 40,000 022
A |IMA 40,000 < Incorme 013
-
¥
-
4] |
| Print | [ (] ] | Cancel

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)

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)
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« 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 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.

Figure 12-9: Select Dollar Exposure

Inventu:ury|Hazard Analysis  Results  Bookmarks  Insert  Selection  Geoprocessing

General Building Stock

|

Essential Facilities

High Potential Loss Facilities
Hazardous Material Facilities
User Defined Facilities
Transportation Systerns
Utility Systems

Dermographics

Wiew Classification

4

Square Footage...

Building Count...

Dollar Exposure..,

General Building Type Mapping...
Specific Building Type Mapping..,
Wéind Building Characteristics Distribution,.,

Figure 12-10: View and Modify Hazus Default Economic Data

[ ==

Dallar Exposure
Building | Contents | Total
Table Type:
[Specific Oooupancy v]
Expozure [Thouszands of Dallarz):
Cenzuz Tract RES1 RES2 RES34 RESZH=
1 |27013020101 | 33813 38,39 2,220 B
2 | 37manz0102 176,332 21,743 1] ||
3 370a020103 7BE.458 27424 7394
4 3708020104 331 E5G 27,785 7384
537018020201 293521 3134 ]
E 37018020202 51E.289 26,438 4,063
7 370a020203 210.E57 9,205 ]
g | 3708020204 390,335 256,503 1.2585
9 | 37018020303 221.480 37BN i
10 | 370130203204 575,228 35,824 2405 Pl
11 | 37013020205 262851 1,257 5548 §¥
27019020306 253723 5 269 5179 =
4 b
b ap Print ] [ Cancel ] [ OE.

Y
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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 of these factors are
built into the Building Loss of Use functions described previously.

Figure 12-11: Building Economic Menu

.Ji'-.nalysis|ResuIts Bookmarks  Insert  Selection Geoprocesy

Darmage Functions

Loss Functions

=115

Showe Coastal Surge Status

=
Lass of Use Functions
Debris Functions
Pararneters L | Trees
Run... Terrain
Shelter

Building Economic

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

Buildings Econormic Data @
Business Irventary | Lozs of Use Multipliers | Income Loss
Table Type:
Annual Gross Sales [$ per sq. (]
Annual Gross Sales [$ per sq. (]
Buziness |nventony
Occupancy Annual Sales =
1 148,00 B
2 COMT 53.00 ]
3 |COM2 7700
4 |IMD1 F13.00
5 IMD2 226.00
E |IMD3 E97.00
7 |IMD4 B5E.00
g |IMDh 437.00
9 |IMDE FEE.00
-
B
¥
L« B
[ Pritt ] [ 0K ] ’ Cancel l
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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.

Figure 12-13: View Default Building Repair Time Multipliers

Buildings Economic Data |E|
| Buziness lnventony | Loss of Use Multipliers | |ncome Loss
T able:
Oooupancy 0% Loss 2% Losg 10% Logs A0% Loge |
1 0.00 0.00 0.05 0.10[Z]
2 COM1 050 0o 0o 0,30/~
3 COMI0 050 0o 1.00 1.00
4 [COMZ 0o 0o 020 0.30
5 COM3 050 0o 020 0.30
E | COw4 050 0o 0o 0.20
7 COrAB 050 0o 005 0.03
g COMEB 050 0o 0.&0 0.50
9 |COM7 050 0o 0.&0 0.50
10 |COkE 050 0o 1.00 1.00
11 |CORS 050 0o 1.00 1.00
12 |EDIN 050 0o ooz 0.05
13 |EDUZ 050 0o ooz EI.IZIS;
14 | GOV 050 0o ooz 0.03 =]
15 RO (LA na=
4] 3
Frirk ] ’ k. ] ’ Cancel

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
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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.

Figure 12-14: Income Loss Table

Buildings Econarnic Data @
Buziness [nventony | Losz of Uze Multipliers | Income Loss |
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Fental and Dizruption Costs (3 per 2. ft] -
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9 COM7T 157 005 157 hd
10 COmME 1.96 007 0.00 K
11 |CORKS 1.96 007 0.00 b 4
4] »
Frirnt ] [ ] l ’ Cancel
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13 Acronyms and Abbreviations

.dat census tract centroid hurricane wind data file

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

AOML Atlantic Oceanographic and Meteorological Laboratory
C concrete

CECBH Concrete, Engineered Commercial Building, High-Rise
CECBL Concrete, Engineered Commercial Building, Low-Rise
CECBM Concrete, Engineered Commercial Building, Mid-Rise
CERBH Concrete, Engineered Residential Building, High-Rise
CERBL Concrete, Engineered Residential Building, Low-Rise
CERBM Concrete, Engineered Residential Building, Mid-Rise
DEM digital elevation model

EF Enhanced Fujita

FEMA Federal Emergency Management Agency

GBS General Building Stock

GBT General Building Type

GIS geographic information system

H*Wind hurricane surface wind database

HPLF high potential loss facilities

HRD Hurricane Research Division

Hrs hours

HUD U.S. Department of Housing and Development
Hurrevac hurricane evacuation tool

Kt knot

LULC land use/land cover

m meter

M masonry

mbar millibar

MECBH Masonry, Engineered Commercial Building, High-Rise
MECBL Masonry, Engineered Commercial Building, Low-Rise
MECBM Masonry, Engineered Commercial Building, Mid-Rise
MERBH Masonry, Engineered Residential Building, High-Rise
MERBL Masonry, Engineered Commercial Building, Low-Rise
MERBM Masonry, Engineered Commercial Building, Mid-Rise
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MH
MH76HUD
MHPHUD
MLRI
MLRM
MMUH
mph
MSF
NAVD
NHC
NIBS
NOAA
OWSJ
RM

S

SBT
SECBH
SECBL
SECBM
SERBH
SERBL
SERBM
SFBC
SLOSH
SPM
SPMBL
SPMBM
SPMBS
SWAN
SWR
UDF
URM

WBC
WMUH
WSF

manufactured home
Manufactured Home, 1976 HUD
Manufactured Home, Pre-HUD

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

Wood, Single Family, One Story
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14  Glossary

Central pressure. Surface level atmospheric pressure in millibars at the center of the storm at
the current location.

Deterministic scenario. Considers the impact of a single-risk scenario.

Essential facilities. Facilities that, if damaged, would present an immediate threat to life, public
health, and safety. As categorized in Hazus, essential facilities include hospitals, emergency
operations centers, police stations, fire stations, and schools.

Forecast. To calculate weather trend in advance of a future storm with uncertainties.

Hazard. An act or phenomenon that has the potential to produce harm or other undesirable
consequences to a person or thing.

Hazus. GIS-based risk assessment methodology and software application created by FEMA
and the National Institute of Building Sciences for analyzing potential losses from floods,
hurricane winds and storm surge, earthquakes, and tsunamis.

High Potential Loss Facilities. Facilities that, if damaged, could result in a high threat to life or
release hazardous materials. Examples include nuclear power plants, dams, and military
installations.

Hurricane Force Winds. 74 miles per hour sustained wind.

Hurrevac. Decision support tool for National Hurricane Program, administered by FEMA, U.S.
Army Corps of Engineers, and the NOAA National Hurricane Center.

H*Wind. Hurricane surface wind database in .dat format.
Loss ratio. Loss as a fraction of the value of the local inventory (total value/loss).

Maximum sustained wind. The highest 1-minute surface wind speed in miles per hour in the
circulation of a storm system at a particular location.

Mitigation. Action to reduce the potential loss of life and damage to property by reducing the
impact of disasters.

Probabilistic scenario. Considers the associated impacts of many thousand potential storms
that have tracks and intensities reflecting the full spectrum of Atlantic or Central Pacific
hurricanes.

Profile parameter. Distribution of atmospheric pressures as a function of distance from the
center of the storm.

Risk. Estimated impact that of hazard on people, services, facilities, and structures in a
community.

Sustained wind. 1-minute average surface wind speed in the circulation of a storm system (in
the eyewall); common indicator of the intensity of a storm.

SWAN (Simulating WAves Nearshore). Third-generation wave model, developed at Delft
University of Technology that computes random, short-crested wind-generated waves in coastal
regions and inland waters.
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Translation speed. Forward speed of the storm in miles per hour at each point along the storm
track.

User-defined facility. Building at a specific location that is added to the inventory.

Vulnerability. The susceptibility of an asset to physical injury, harm, damage or economic loss.
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Appendix A: Building Classification System

Table A-1 describes the 39 Specific Building Types (SBTSs) in the Hurricane Model. Each
identifier begins with W (wood), M (masonry), C (concrete), S (steel), or MH (manufactured
home), representing the General Building Type (GBT) to which the SBT belongs. Appendix C
provides more complete descriptions of each SBT.

The Hurricane Model allows the user to distribute the building stock in each census tract to one
or more of the 39 SBTs using an SBT Mapping Scheme. The SBT Mapping Scheme
determines, for example, the percentage of Wood, Single Family Dwellings that are assigned to
the Wood, Single Family, One Story (WSF1) or Wood, Single Family, Two Stories (WSF2)
category based on the relative frequency of single vs. multi-story construction in a given
geographic area. Default mapping schemes are provided by Hazus for the states covered by the
Hurricane Model, but these can be modified on a state, county, or census tract basis if the user
has access to more accurate information in the geographic area of interest.

Table A-2 lists the key construction characteristics that control the performance of a building
under high-wind loads. These key construction characteristics are referred to as the Wind
Building Characteristics (WBCs). Different subsets of the WBCs control the damage and loss
estimates for each SBT. The significant WBCs for each SBT are shown as non-zero entries in
Figure A-1. As an example, consider the Wood Multi-Unit Housing, One Story (WMUH1)
category. The sixth column of Figure A-1 shows that there are five active WBCs for the WMUH1
category: roof shape, roof cover type, roof cover quality, roof deck attachment, and roof-wall
connection.

Figure A-2 illustrates a subset of the 128 possible combinations of the WBCs for WMUH1
buildings.? Three predominant roof shapes are modeled: Hip, Gable, and Flat. For flat roofs, two
roof coverings (Built-Up Roof [BUR] or Single-Ply Membrane [SPM]) and three roof-covering
conditions (New, Good, or Poor) are considered. For all roof shapes, two roof-sheathing
fastener conditions (6-penny nails or 8-penny nails®) and two roof-wall connection conditions
(Strapped or Toe-Nailed) are modeled. Similar analyses of the remaining 38 SBTs in Table A-1
produces a total of 4818 distinct building classes in the Hurricane Model.

To reduce the amount of data collection and data entry required to characterize the building
inventory, it is helpful to assume that the relative frequencies of the various WBCs can be
adequately modeled as independent. This assumption allows us to determine the relative
frequencies of the 24 WMUHL1 cases illustrated in Figure A-2 with only 11 input values. In the
hypothetical example shown, 60 percent of the WMUH1 buildings in the geographic area of
interest have flat roofs, 50 percent of the flat roofs are covered with single-ply membranes, 60
percent of the flat roof covers are in good condition, 50 percent of the roof decks are fastened
with 8-penny nails, and 30 percent of the roof-wall connections are made with straps or clips.

Due to space limitations, Figure A-2 does not include shutters, secondary water resistance, and two of the four
roof deck attachment types. Each of these excluded items is effectively given 0 percent weight for the example
shown in Figure A-2.

To qualify for the 8-penny (8d) roof deck attachment category, the maximum nail spacing must not exceed 6
inches along the edges of each sheathing panel or 12 inches in the field of each sheathing panel.

Hazus Hurricane Model User Guidance Page A-1



Multiplying each set of these numbers together produces the percentages shown at the bottom
of Figure A-2. For this illustration, the values are rounded to the nearest 1 percent.

Mitigation Options

A significant feature of the Hurricane Model is its ability to model the benefits of mitigation for all
building types. The mitigation options available in the Hurricane Model are (1) strengthened
roof-wall connections (i.e., straps or clips instead of simple toe-nailed connections), (2)
upgraded roof sheathing attachments (i.e., fasteners that meet or exceed the nailing
requirements of the 1994 South Florida Building Code), (3) pressure- and impact-resistant
protection for all openings (e.g., shutters and doors meeting the Dade County or ASTM
International [ASTM] large missile and pressure cycling standards), and (4) secondary water
resistance to prevent water penetration through the roof decking after the loss of the roof
covering. The specific mitigation options available for each SBT are summarized in Table A-3.

By including these options in the Hurricane Model, the benefits of promoting mitigation can be
easily quantified by varying the percentages of buildings that have these features in a given
geographic area and comparing the resulting loss estimates. In many hurricane-prone areas,
the Hurricane Model will show that loss reductions of 70 percent or more can be achieved
through mitigation.

Table A-1: Specific Building Types in the Hurricane Model

Type Description

WSF1 Wood, Single Family, One Story

WSF2 Wood, Single Family, Two or More Stories

WMUH1 Wood, Multi-Unit Housing, One Story

WMUH2 Wood, Multi-Unit Housing, Two Stories

WMUH3 Wood, Multi-Unit Housing, Three or More Stories

MSF1 Masonry, Single Family, One Story

MSF2 Masonry, Single Family, Two or More Stories

MMUH1 Masonry, Multi-Unit Housing, One Story

MMUH2 Masonry, Multi-Unit Housing, Two Stories

MMUH3 Masonry, Multi-Unit Housing, Three or More Stories

MLRM1 Masonry, Low-Rise Strip Mall, Up to 15 Feet

MLRM2 Masonry, Low-Rise Strip Mall, More than 15 Feet

MLRI Masonry, Low-Rise Industrial/Warehouse/Factory Buildings
MERBL Masonry, Engineered Residential Building, Low-Rise (1-2 Stories)
MERBM Masonry, Engineered Residential Building, Mid-Rise (3-5 Stories)
MERBH Masonry, Engineered Residential Building, High-Rise (6+ Stories)
MECBL Masonry, Engineered Commercial Building, Low-Rise (1-2 Stories)
MECBM Masonry, Engineered Commercial Building, Mid-Rise (3-5 Stories)
MECBH Masonry, Engineered Commercial Building, High-Rise (6+ Stories)
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Type Description

CERBL Concrete, Engineered Residential Building, Low-Rise (1-2 Stories)
CERBM Concrete, Engineered Residential Building, Mid-Rise (3-5 Stories)
CERBH Concrete, Engineered Residential Building, High-Rise (6+ Stories)
CECBL Concrete, Engineered Commercial Building, Low-Rise (1-2 Stories)
CECBM Concrete, Engineered Commercial Building, Mid-Rise (3-5 Stories)
CECBH Concrete, Engineered Commercial Building, High-Rise (6+ Stories)
SPMBS Steel, Pre-Engineered Metal Building, Small

SPMBM Steel, Pre-Engineered Metal Building, Medium

SPMBL Steel, Pre-Engineered Metal Building, Large

SERBL Steel, Engineered Residential Building, Low-Rise (1-2 Stories)
SERBM Steel, Engineered Residential Building, Mid-Rise (3-5 Stories)
SERBH Steel, Engineered Residential Building, High-Rise (6+ Stories)
SECBL Steel, Engineered Commercial Building, Low-Rise (1-2 Stories)
SECBM Steel, Engineered Commercial Building, Mid-Rise (3-5 Stories)
SECBH Steel, Engineered Commercial Building, High-Rise (6+ Stories)
MHPHUD Manufactured Home, Pre-HUD

MH76HUD Manufactured Home, 1976 HUD

MH94HUD-I Manufactured Home, 1994 HUD — Wind Zone |

MH94HUD-II Manufactured Home, 1994 HUD — Wind Zone |l

MH94HUD-III Manufactured Home, 1994 HUD — Wind Zone |l

Table A-2: Wind Building Characteristics

Characteristic Valuel Value2 Value3 Value4

Roof Shape

Roof Shape | Hip Gable

Roof Shape II Hip Gable Flat

Roof Cover

Roof Cover Type Built-Up Single-Ply

Roof Cover Quality Good Poor

Secondary Water Resistance Yes No

Roof Deck

Roof Deck Attach. | 6d Nails @ 8d Nails @
6/12 6/12

Roof Deck Attach. Il 6d Nails @ 8d Nails @ 6d/8d Mix @ 8d @ 6/6
6/12 6/12 6/6
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Characteristic Valuel Value2 Value3 Value4

Roof Deck Age New or old
Average
Roof Frame
Roof Frame System Wood Truss Steel Joist
Joist Spacing 4 ft. 6 ft.
Roof-Wall Conn. Toe-Nail Strap
Fenestrations
Window Area Low Medium High
Shutters Yes No
Garage | (Unshuttered Houses) None Weak Door Standard Door
Garage |l (Shuttered Houses) None SFBC 94
Other Characteristics
Wind Debris Residential Res./Comm. Varies by No Missiles
Mix Direction

Units Per Floor Single-Unit Multi-Unit
Masonry Reinforcing Yes (RM) No (URM)
Tie Downs Yes No
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Figure A-1: Active Wind Building Characteristics for each Specific Building Type
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Figure A-2: Sample Distribution of WMUH1 Wind Building Characteristics
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Table A-3: Mitigation Options
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Appendix B: Model Building Types

B.1  Wood, Single Family, One Story (WSF1)

The WSF1 model building is a wood-framed, single-story, single-family house. See Section 6.4
of the Technical Manual for a detailed description of the building geometry and the component
resistance values.

B.2 Wood, Single Family, Two or More Stories (WSF2)

The WSF2 model building is a wood-framed, two-story, single-family house. See Section 6.4 of
the Technical Manual for a detailed description of the building geometry and the component
resistance values.

B.3  Wood, Multi-Unit Housing, One Story (WMUH1)

The WMUH1 model building is a wood-framed, single-story, marginally engineered or non-
engineered, multi-family dwelling or hotel/motel. See Section 6.9 of the Technical Manual for a
detailed description of the building geometry and the component resistance values.

B.4  Wood, Multi-Unit Housing, Two Stories (WMUH2)

The WMUH2 model building is a wood-framed, two-story, marginally engineered or non-
engineered, multi-family dwelling or hotel/motel. See Section 6.9 of the Technical Manual for a
detailed description of the building geometry and the component resistance values.

B.5 Wood, Multi-Unit Housing, Three or More Stories (WMUH3)

The WMUH3 model building is a wood-framed, three-story, marginally engineered or non-
engineered, multi-family dwelling or hotel/motel. See Section 6.9 of the Technical Manual for a
detailed description of the building geometry and the component resistance values.

B.6  Masonry, Single Family, One Story (MSF1)

The MSF1 model building is a masonry wall, single-story, single-family house. The masonry
walls can be either reinforced or unreinforced. See Section 6.4 of the Technical Manual for a
detailed description of the building geometry and the component resistance values.

B.7  Masonry, Single Family, Two or More Stories (MSF2)

The MSF2 model building is a masonry wall, two-story, single-family house. The masonry walls
can be either reinforced or unreinforced. See Section 6.4 of the Technical Manual for a detailed
description of the building geometry and the component resistance values.

B.8 Masonry, Multi-Unit Housing, One Story (MMUH1)

The MMUH1 model building is a masonry wall, single-story, marginally engineered or non-
engineered, multi-family dwelling or hotel/motel. The masonry walls can be either reinforced or
unreinforced. See Section 6.9 of the Technical Manual for a detailed description of the building
geometry and the component resistance values.
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B.9 Masonry, Multi-Unit Housing, Two Stories (MMUH2)

The MMUH2 model building is a masonry wall, single-story, marginally engineered or non-
engineered, multi-family dwelling or hotel/motel. The masonry walls can be either reinforced or
unreinforced. See Section 6.9 of the Technical Manual for a detailed description of the building
geometry and the component resistance values.

B.10 Masonry, Multi-Unit Housing, Three or More Stories (MMUH3)

The MMUH3 model building is a masonry wall, single-story, marginally engineered or non-
engineered, multi-family dwelling or hotel/motel. The masonry walls can be either reinforced or
unreinforced. See Section 6.9 of the Technical Manual for a detailed description of the building
geometry and the component resistance values.

B.11 Masonry, Low-Rise Strip Mall, Up to 15 Feet (MLRM1)

The MLRM1 model building is a masonry wall, low-rise strip mall building, up to 15 feet in
height. The masonry walls can be either reinforced or unreinforced. See Section 6.10 of the
Technical Manual for a detailed description of the building geometry and the component
resistance values.

B.12 Masonry, Low-Rise Strip Mall, More than 15 Feet (MLRM2)

The MLRM2 model building is a masonry wall, low-rise strip mall building, more than 15 feet in
height. The masonry walls can be either reinforced or unreinforced. See Section 6.10 of the
Technical Manual for a detailed description of the building geometry and the component
resistance values.

B.13 Masonry, Low-Rise Industrial/Warehouse/Factory Buildings (MLRI)

The MLRI model building is a 240,000-square-foot, masonry wall, industrial building or
warehouse. The masonry walls can be either reinforced or unreinforced. See Section 6.13 of the
Technical Manual for a detailed description of the building geometry and the component
resistance values.

B.14 Masonry, Engineered Residential Building, Low-Rise (MERBL)

The MERBL model building is a two-story, engineered, reinforced masonry wall, residential
building with a compartmented floor plan. See Section 6.12 of the Technical Manual for a
detailed description of the building geometry and the component resistance values.

B.15 Masonry, Engineered Residential Building, Mid-Rise (MERBM)

The MERBM model building is a five-story, engineered, reinforced masonry wall, residential
building with a compartmented floor plan. See Section 6.12 of the Technical Manual for a
detailed description of the building geometry and the component resistance values.

B.16 Masonry, Engineered Residential Building, High-Rise (MERBH)

The MERBH model building is an eight-story, engineered, reinforced masonry wall, residential
building with a compartmented floor plan. See Section 6.12 of the Technical Manual for a
detailed description of the building geometry and the component resistance values.
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B.17 Masonry, Engineered Commercial Building, Low-Rise (MECBL)

The MECBL model building is a two-story, engineered, reinforced masonry wall, commercial
building with an open floor plan. See Section 6.12 of the Technical Manual for a detailed
description of the building geometry and the component resistance values.

B.18 Masonry, Engineered Commercial Building, Mid-Rise (MECBM)

The MECBM model building is a five-story, engineered, reinforced masonry wall, commercial
building with an open floor plan. See Section 6.12 of the Technical Manual for a detailed
description of the building geometry and the component resistance values.

B.19 Masonry, Engineered Commercial Building, High-Rise (MECBH)

The MECBH model building is an eight-story, engineered, reinforced masonry wall, commercial
building with an open floor plan. See Section 6.12 of the Technical Manual for a detailed
description of the building geometry and the component resistance values.

B.20 Concrete, Engineered Residential Building, Low-Rise (CERBL)

The CERBL model building is a two-story, engineered, reinforced concrete, residential building
with a compartmented floor plan. See Section 6.12 of the Technical Manual for a detailed
description of the building geometry and the component resistance values.

B.21 Concrete, Engineered Residential Building, Mid-Rise (CERBM)

The CERBM model building is a five-story, engineered, reinforced concrete, residential building
with a compartmented floor plan. See Section 6.12 of the Technical Manual for a detailed
description of the building geometry and the component resistance values.

B.22 Concrete, Engineered Residential Building, High-Rise (CERBH)

The CERBH model building is an eight-story, engineered, reinforced concrete, residential
building with a compartmented floor plan. See Section 6.12 of the Technical Manual for a
detailed description of the building geometry and the component resistance values.

B.23 Concrete, Engineered Commercial Building, Low-Rise (CECBL)

The CECBL model building is a two-story, engineered, reinforced concrete, commercial building
with an open floor plan. See Section 6.12 of the Technical Manual for a detailed description of
the building geometry and the component resistance values.

B.24 Concrete, Engineered Commercial Building, Mid-Rise (CECBM)

The CECBM model building is a five-story, engineered, reinforced concrete, commercial building
with an open floor plan. See Section 6.12 of the Technical Manual for a detailed description of
the building geometry and the component resistance values.

B.25 Concrete, Engineered Commercial Building, High-Rise (CECBH)

The CECBH model building is an eight-story, engineered, reinforced concrete, commercial
building with an open floor plan. See Section 6.12 of the Technical Manual for a detailed
description of the building geometry and the component resistance values.
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B.26 Steel, Pre-Engineered Metal Building, Small (SPMBS)

The SPMBS model building is a 4,000-square-foot, pre-engineered, steel frame, metal clad
building. See Section 6.11 of the Technical Manual for a detailed description of the building
geometry and the component resistance values.

B.27 Steel, Pre-Engineered Metal Building, Medium (SPMBM)

The SPMBM model building is a 50,000-square-foot, pre-engineered, steel frame, metal clad
building. See Section 6.11 of the Technical Manual for a detailed description of the building
geometry and the component resistance values.

B.28 Steel, Pre-Engineered Metal Building, Large (SPMBL)

The SPMBL model building is a 500,000-square-foot, pre-engineered, steel frame, metal clad
building. See Section 6.11 of the Technical Manual for a detailed description of the building
geometry and the component resistance values.

B.29 Steel, Engineered Residential Building, Low-Rise (SERBL)

The SERBL model building is a two-story, engineered, steel frame, residential building with a
compartmented floor plan. See Section 6.12 of the Technical Manual for a detailed description
of the building geometry and the component resistance values.

B.30 Steel, Engineered Residential Building, Mid-Rise (SERBM)

The SERBM model building is a five-story, engineered, steel frame, residential building with a
compartmented floor plan. See Section 6.12 of the Technical Manual for a detailed description
of the building geometry and the component resistance values.

B.31 Steel, Engineered Residential Building, High-Rise (SERBH)

The SERBH model building is an eight-story, engineered, steel frame, residential building with a
compartmented floor plan. See Section 6.12 of the Technical Manual for a detailed description
of the building geometry and the component resistance values.

B.32 Steel, Engineered Commercial Building, Low-Rise (SECBL)

The SECBL model building is a two-story, engineered, steel frame, commercial building with an
open floor plan. See Section 6.12 of the Technical Manual for a detailed description of the
building geometry and the component resistance values.

B.33 Steel, Engineered Commercial Building, Mid-Rise (SECBM)

The SECBM model building is a five-story, engineered, steel frame, commercial building with an
open floor plan. See Section 6.12 of the Technical Manual for a detailed description of the
building geometry and the component resistance values.

B.34 Steel, Engineered Commercial Building, High-Rise (SECBH)

The SECBH model building is an eight-story, engineered, steel frame, commercial building with
an open floor plan. See Section 6.12 of the Technical Manual for a detailed description of the
building geometry and the component resistance values.
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B.35 Manufactured Home, Pre-Housing and Urban Development (MHPHUD)

The MHPHUD model building is a manufactured home built prior to the 1976 HUD standard.
The home can be either tied-down or unrestrained. See Section 6.5 of the Technical Manual for
a detailed description of the building geometry and the component resistance values.

B.36 Manufactured Home, 1976 HUD (MH76HUD)

The MHPHUD model building is a manufactured home built to the 1976 HUD standard. The
home can be either tied-down or unrestrained. See Section 6.5 of the Technical Manual for a
detailed description of the building geometry and the component resistance values.

B.37 Manufactured Home, 1994 HUD Region | (MH94HUD-I)

The MHPHUD model building is a manufactured home built to the 1994 HUD standard for Wind
Zone |. The home can be either tied-down or unrestrained. See Section 6.5 of the Technical
Manual for a detailed description of the building geometry and the component resistance values.

B.38 Manufactured Home, 1994 HUD Region Il (MH94HUD-II)

The MHPHUD model building is a manufactured home built to the 1994 HUD standard for Wind
Zone Il. The home can be either tied-down or unrestrained. See Section 6.5 of the Technical
Manual for a detailed description of the building geometry and the component resistance values.

B.39 Manufactured Home, 1994 HUD Region Ill (MH94HUD-III)

The MHPHUD model building is a manufactured home built to the 1994 HUD standard for Wind
Zone lll. The home can be either tied-down or unrestrained. See Section 6.5 of the Technical
Manual for a detailed description of the building geometry and the component resistance values.
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Appendix C: Data Model Dictionary

C.1 System Database Table List

Table Name Primary Key Description
clBldgTypeHu idtSbtName List of specific building type with a description of
each (hu hazard)
huDamLossFun AK_DL Damage, loss, loss of use, and debris functions
huDamLossFunDescription idtDamLossDescID Damage, loss, loss of use, and debris classification
huDetermWindSpeedResults Deterministic wind speed results (hu spec.)
huDetermWindSpeedResultsByTimeS | ak_senario_tract_time Deterministic wind speed results (hu spec.)
tep
huErrorDef idtErrID List of error codes and strings used in the HU
database and the HU user interface.
huGridProperties Grid control grid properties
huGridPropertiesControl PK_HU_GRIDCOL_TYPE Grid control types
huGridPropertiesDataTypes PK_HU_GRIDCOL_TYPE Grid control cell data type
huGridPropertiesEditMode PK_HU_GRIDCOL_TYPE Grid control column edit modes
huGridPropertiesTextColor PK_HU_GRIDCOL_TYPE Grid control cell text color
huGridPropertiesWidth PK_HU_GRIDCOL_TYPE Grid control column width
huHistoricStormList PK_Name Historic storm list
huHistoricWindSpeedResults AK_scnnametract Historic storm wind speeds by historic storm
huListOfWindBIdgTypes itdwbID Combination of Specific Building Type and its
characteristics(hu hazard)
huOuputOptions PK_huOuputOptions Analysis option output scheme
huOutputOptionsByMap PK_huOutputOptionsByMap Analysis option map list
huOutputOptionsByMapFilterStr PK_huOutputOptionsByMapFilterSt | Analysis option tree control name filter
r
huOutputOptionsByReport PK_huOutputOptionsByReport Analysis option report list
huOutputOptionsMapCol PK_huOutputOptionsMapCol Analysis option map enabled column names
huOutputOptionsMapFilters PK_huOutputOptionsMapFilters Analysis option tree control filter
huOutputOptionsMapRItsByFilter PK_huOutputOptionsMapRItsByFilt | Analysis option map results filter
er
huOutputOptionsMapRItsType PK_huOutputOptionsMapRItsType | Analysis option map results type
huOutputOptionsMapSchemes Analysis option map schemes
huReports PK_huReports Analysis option report list
huScenario idthuScenario User-defined scenario list
huStormTrack User-defined and historic storm scenario containing
storm track information. (hu hazard)
huTableParams Metadata documents
huTerrain idtTerrain Surface roughness table
huTractinlandDistance Inland distance of tracts in 36 directions
huTreeBlowdownDensity idtTreeDensity Tree blowdown tree density
huTreeBlowdownFunctions AK TreeBDown Tree blowdown functions
huTreeBlowdownHeight idtTreeHeight Tree blowdown tree heights
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Table Name

Primary Key

Description

huTreeBlowdownLossFunctions

AK TreeBDownLoss

Tree blowdown loss functions

huTreeBlowdownTreeType

PK_ TreeType

Tree blowdown tree types

C.2 System Database Table Columns List

Table Name Column Name Data Type Description

clBldgTypeHu ShtID smallint Specific buiding type ID

clBldgTypeHu gbtDescription char(100) Specific buiding type description

clBldgTypeHu gbtName varchar(10) General buiding type

clBldgTypeHu shtDescription char(100) General buiding type description

clBldgTypeHu sbtName varchar(10) Hurricane specific building type ID

huDamLossFun DamLossDesclD smallint Damage or loss description

huDamLossFun TerrainlD smallint Surface roughness ID

huDamLossFun WS100 real Damage or loss function at 100 mph
wind speed

huDamLossFun WS105 real Damage or loss function at 105 mph
wind speed

huDamLossFun WS110 real Damage or loss function at 110 mph
wind speed

huDamLossFun WS115 real Damage or loss function at 115 mph
wind speed

huDamLossFun WS120 real Damage or loss function at 120 mph
wind speed

huDamLossFun WS125 real Damage or loss function at 125 mph
wind speed

huDamLossFun WS130 real Damage or loss function at 130 mph
wind speed

huDamLossFun WS135 real Damage or loss function at 135 mph
wind speed

huDamLossFun WS140 real Damage or loss function at 140 mph
wind speed

huDamLossFun WS145 real Damage or loss function at 145 mph
wind speed

huDamLossFun WS150 real Damage or loss function at 150 mph
wind speed

huDamLossFun WS155 real Damage or loss function at 155 mph
wind speed

huDamLossFun WS160 real Damage or loss function at 160 mph
wind speed

huDamLossFun WS165 real Damage or loss function at 165 mph
wind speed

huDamLossFun WS170 real Damage or loss function at 170 mph
wind speed

huDamLossFun WS175 real Damage or loss function at 175 mph
wind speed

huDamLossFun WS180 real Damage or loss function at 180 mph
wind speed
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Table Name Column Name Data Type Description

huDamLossFun WS185 real Damage or loss function at 185 mph
wind speed

huDamLossFun WS190 real Damage or loss function at 190 mph
wind speed

huDamLossFun WS195 real Damage or loss function at 195 mph
wind speed

huDamLossFun WS200 real Damage or loss function at 200 mph
wind speed

huDamLossFun WS205 real Damage or loss function at 205 mph
wind speed

huDamLossFun WS210 real Damage or loss function at 210 mph
wind speed

huDamLossFun WS215 real Damage or loss function at 215 mph
wind speed

huDamLossFun WS220 real Damage or loss function at 220 mph
wind speed

huDamLossFun WS225 real Damage or loss function at 225 mph
wind speed

huDamLossFun WS230 real Damage or loss function at 230 mph
wind speed

huDamLossFun WS235 real Damage or loss function at 235 mph
wind speed

huDamLossFun WS240 real Damage or loss function at 240 mph
wind speed

huDamLossFun WS245 real Damage or loss function at 245 mph
wind speed

huDamLossFun WS250 real Damage or loss function at 250 mph
wind speed

huDamLossFun WS50 real Damage or loss function at 50 mph wind
speed

huDamLossFun WS55 real Damage or loss function at 55 mph wind
speed

huDamLossFun WS60 real Damage or loss function at 60 mph wind
speed

huDamLossFun WS65 real Damage or loss function at 65 mph wind
speed

huDamLossFun WS70 real Damage or loss function at 70 mph wind
speed

huDamLossFun WS75 real Damage or loss function at 75 mph wind
speed

huDamLossFun WS80 real Damage or loss function at 80 mph wind
speed

huDamLossFun WS85 real Damage or loss function at 85 mph wind
speed

huDamLossFun WS90 real Damage or loss function at 90 mph wind
speed

huDamLossFun WS95 real Damage or loss function at 95 mph wind
speed

huDamLossFun wbID smallint Wind building type ID

huDamLossFunDescription DamLossClass char(20) Damage or loss function classification
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Table Name Column Name Data Type Description
huDamLossFunDescription DamLossDesclD smallint Damage or loss description ID
huDamLossFunDescription DamLossDescription char(40) Damage or loss description

huDetermWindSpeedResults CenLat decimal(11,6) Tract centroid latitude

huDetermWindSpeedResults CenLongit decimal(11,6) Tract centroid longitude

huDetermWindSpeedResults DistToCoast real Tract centroid distance to coastline

huDetermWindSpeedResults MaxSustained smallint Deterministic storm 1-min sustained
wind speed results for each census tract
(mph)

huDetermWindSpeedResults PeakGust smallint Deterministic storm peak gust wind
speed for each census tract (mph)

huDetermWindSpeedResults Tract char(11) Tract number (11-char)

huDetermWindSpeedResults WindSpeedDir smallint Wind speed direction

huDetermWindSpeedResults huScenarioName varchar(40) User-defined scenario name

huDetermWindSpeedResultsByTimeStep | MinSustained smallint Deterministic storm 1-min sustained
wind speed results for each census tract
(mph)

huDetermWindSpeedResultsByTimeStep | PeakGust smallint Deterministic storm peak gust wind
speed for each census tract (mph)

huDetermWindSpeedResultsByTimeStep | SteplD int ID

huDetermWindSpeedResultsByTimeStep | TimeStep real Time step

huDetermWindSpeedResultsByTimeStep | Tract char(11) Tract number (11-char)

huDetermWindSpeedResultsByTimeStep | WindSpeedDir smallint Wind speed direction

huDetermWindSpeedResultsByTimeStep | WindSpeedDirDeg real Wind speed direction in degrees

huDetermWindSpeedResultsByTimeStep | huScenarioName varchar(40) User-defined scenario name

huErrorDef ErrlD smallint Error definition 1D

huErrorDef ErrMsg varchar(256) Error definition message

huGridProperties GridName varchar(50) Grid name

huGridProperties EU_GRIDCOL_CONTRO varchar(50) Control type

huGridProperties BUE_GRIDCOL_EDITMO varchar(50) Edit mode

huGridProperties EU_GRIDCOL_EXTNAM varchar(50) Column display name

huGridProperties HU_GRIDCOL_INDEX int Grid index

huGridProperties EU_GRIDCOL_INTNAM varchar(50) Table column name

huGridProperties HU_GRIDCOL_TOOLTIP |varchar(1024) Column tool tip

huGridProperties HU_GRIDCOL_TXTCOL |varchar(50) Column color

OR

huGridProperties HU_GRIDCOL_TYPE varchar(50) Column data type

huGridProperties HU_GRIDCOL_WIDTH varchar(50) Column width

huGridPropertiesControl EU_GRIDCOL_CONTRO varchar(50) Control type

huGridPropertiesControl value int Control type value

huGridPropertiesDataTypes HU_GRIDCOL_TYPE varchar(50) Column data type
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Table Name Column Name Data Type Description
huGridPropertiesDataTypes value int Column data type value
huGridPropertiesEditMode BUE_GRIDCOL_EDITMO varchar(50) Column edit mode
huGridPropertiesEditMode value int Column edit mode value
huGridPropertiesTextColor HU_GRIDCOL_TEXTCO | varchar(50) Column text color

LOR
huGridPropertiesTextColor value int Column text color value
huGridPropertiesWidth HU_GRIDCOL_WIDTH varchar(50) Column width
huGridPropertiesWidth value real Column width value
huHistoricStormList CurrentScenario bit Current historic storm flag
huHistoricStormList Event smallint Event
huHistoricStormList LandFallStates varchar(50) Landfall states
huHistoricStormList NumStatesAffected smallint Number of states affected
huHistoricStormList PeakGust smallint Peak gust wind speed
huHistoricStormList StatesAffected varchar(50) States affected list
huHistoricStormList StormNumber smallint Storm number
huHistoricStormList Year smallint Storm year
huHistoricStormList bSSCurrent smallint Current storm flag
huHistoricStormList huScenarioName varchar(40) Historic storm name
huHistoricWindSpeedResults MinSustained smallint Minimum sustained wind speed
huHistoricWindSpeedResults PeakGust smallint Peak gust wind speed
huHistoricWindSpeedResults Tract char(11) Census tract
huHistoricWindSpeedResults huScenarioName varchar(40) Historic storm name
huListOfWindBIldgTypes CaselD int Wind building case 1D
huListOfWindBIldgTypes charDescription varchar(100) Wind building description
huListOfWindBIdgTypes nWindChar smallint Wind building number of character sets

(5 char per set)

huListOfWindBIdgTypes sbtName varchar(10) Hurricane specific building type 1D
huListOfWindBIldgTypes wbID smallint Wind building type ID
huOuputOptions OptionSchemelD smallint Option scheme 1D
huOuputOptions OptionSchemeName varchar(100) Option scheme name
huOuputOptions RptExportType smallint Report export type
huOutputOptionsByMap CollD smallint Map enabled column ID
huOutputOptionsByMap OptionSchemelD smallint Option scheme 1D
huOutputOptionsByMap RItsID smallint Results ID
huOutputOptionsByMap StriD smallint String ID
huOutputOptionsByMap bAvailable bit Map available flag
huOutputOptionsByMap bMapSelected bit Map selected flag
huOutputOptionsByMapFilterStr Return_Period varchar(25) Return period
huOutputOptionsByMapFilterStr StriD smallint String ID
huOutputOptionsByMapFilterStr strFilters varchar(50) Filter string
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Table Name Column Name Data Type Description
huOutputOptionsByReport OptionSchemelD smallint Option scheme ID
huOutputOptionsByReport ReportID smallint Report ID
huOutputOptionsByReport bReportSelected bit Report selected flag
huOutputOptionsMapCol ALT_Return_Period varchar(25) Return period display name
huOutputOptionsMapCol CollD smallint Column ID
huOutputOptionsMapCol GridName varchar(50) Grid name
huOutputOptionsMapCol EU_GRIDCOL_INTNAM varchar(50) Internal column name
huOutputOptionsMapCol LegendColName varchar(50) Map legend display name
huOutputOptionsMapCol LegendUnits varchar(10) Map legend units
huOutputOptionsMapFilters AltTable varchar(50) Alternate table name
huOutputOptionsMapFilters ColName varchar(50) Map column name
huOutputOptionsMapFilters ColValue varchar(50) Map column value
huOutputOptionsMapFilters DisplayOrder smallint User interface display order
huOutputOptionsMapFilters FilterlD smallint Map filter ID
huOutputOptionsMapFilters FilterStr char(5) Map filter string
huOutputOptionsMapFilters FilterType varchar(50) Map filter type
huOutputOptionsMapFilters FilterValue varchar(50) Map filter value
huOutputOptionsMapFilters ehulnventoryClass varchar(25) Inventory class
huOutputOptionsMapRItsByFilter FilterlD smallint Filter ID
huOutputOptionsMapRItsByFilter RItsID smallint Results ID
huOutputOptionsMapRItsType ColName varchar(50) Results column name
huOutputOptionsMapRItsType ColValue varchar(50) Results column value
huOutputOptionsMapRItsType DisplayOrder smallint Display order
huOutputOptionsMapRItsType GenRlts varchar(100) General results
huOutputOptionsMapRItsType GeoRes tinyint Tract or block resolution
huOutputOptionsMapRItsType Legend varchar(50) Legend name
huOutputOptionsMapRItsType MapOrder smallint Map order
huOutputOptionsMapRItsType RItsID smallint Results ID
huOutputOptionsMapRItsType SecondaryTableName varchar(100) Secondary table name
huOutputOptionsMapRItsType SpecRIts varchar(100) Specific results
huOutputOptionsMapRItsType TableName varchar(100) Table name
huOutputOptionsMapRItsType eéh'\ljl_EMAPDISPLAY_SCH varchar(50) Map display scheme
huOutputOptionsMapSchemes eVal int Value
huOutputOptionsMapSchemes ehu_MAPDISPLAY_SCH | varchar(50) Map display scheme

E ME
huReports DialogReportName varchar(50) Dialog report name
huReports DialogTabName varchar(50) Dialog tab name
huReports DisplayOrder smallint Display order
huReports ExportFileName varchar(50) Export file name
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Table Name Column Name Data Type Description

huReports FileName varchar(50) File name

huReports ReportID smallint ID

huReports ReportName varchar(50) Report name

huReports ReportType varchar(50) Report type

huReports ScenarioType varchar(25) Scenario type

huReports TemplateLoc varchar(10) Report template location

huScenario Info nvarchar(1000) | Description

huScenario Type tinyint User-defined scenario type

huScenario bCentralPressure bit Central pressure flag

huScenario bMaxWindSpeed bit Maximum wind speed flag

huScenario bProfileParameter bit Profile parameter flag

huScenario bRadiusType bit Radius to maximum winds flag

huScenario bSSCurrent bit Current hurricane scenario flag

huScenario bTimeStep bit Time step flag

huScenario bTranslationSpeed bit Translation speed flag

huScenario huScenarioName varchar(40) Hurricane scenario name

huStormTrack CentralPressure real Deterministic storm track central
pressure (mbar)

huStormTrack Latitude real Deterministic storm track latitude

huStormTrack Longitude real Deterministic storm track longitude

huStormTrack MaxWindSpeed real Deterministic storm track maximum wind
speed (mph @ 10m)

huStormTrack NewCentralPressure real Calculated central pressure

huStormTrack NewTranslationSpeed real Calculated translation speed

huStormTrack Pointindex int Deterministic storm track point index

huStormTrack ProfileParameter real Deterministic storm track profile
parameter

huStormTrack RadiusToHurrWinds real Hurricane wind speed

huStormTrack RadiusToMaxWinds real Deterministic storm track radius to
maximum winds (km)

huStormTrack TimeStep real Deterministic storm track time step
between storm tracks (hours)

huStormTrack TranslationSpeed real Deterministic storm track translation
speed between storm tracks (m/s)

huStormTrack WindSpeedFactor real Wind speed factor

huStormTrack huScenarioName varchar(40) Scenario name

huStormTrack huStormTrackPtID smallint Deterministic hurricane storm scenario
ID

huTableParams HzMetaDataDoc varchar(50) Hazard (HZ) document name

huTableParams huMetaDataDoc varchar(50) Hurricane (HU) document name

huTableParams huTableName varchar(100) HU table name

huTableParams hzTableName varchar(100) HZ table name

huTerrain SRDescription varchar(25) Surface roughness description
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Table Name Column Name Data Type Description
huTerrain SurfaceRoughness real Surface roughness value (meters)
huTerrain TerrainlD smallint Surface roughness ID
huTractinlandDistance Cnt smallint Direction count
huTractlnlandDistance Lat decimal(11,6) Centroid latitude
huTractlnlandDistance Long decimal(11,6) Centroid longitude
huTractinlandDistance MinDistance smallint Centroid minimum distance
huTractlnlandDistance Tract char(11) Census tract
huTractinlandDistance di real Direction 1 of 36
huTractinlandDistance d2 real Direction 2 of 36
huTractinlandDistance d3 real Direction 3 of 36
huTractinlandDistance d4 real Direction 4 of 36
huTractinlandDistance d5 real Direction 5 of 36
huTractinlandDistance dé real Direction 6 of 36
huTractinlandDistance d7 real Direction 7 of 36
huTractinlandDistance ds real Direction 8 of 36
huTractinlandDistance d9 real Direction 9 of 36
huTractinlandDistance d1o real Direction 10 of 36
huTractinlandDistance di1 real Direction 11 of 36
huTractinlandDistance d12 real Direction 12 of 36
huTractinlandDistance d13 real Direction 13 of 36
huTractinlandDistance d14 real Direction 14 of 36
huTractinlandDistance d1i5 real Direction 15 of 36
huTractinlandDistance d16 real Direction 16 of 36
huTractinlandDistance d17 real Direction 17 of 36
huTractinlandDistance d18 real Direction 18 of 36
huTractinlandDistance d19 real Direction 19 of 36
huTractinlandDistance d20 real Direction 20 of 36
huTractinlandDistance d21 real Direction 21 of 36
huTractinlandDistance d22 real Direction 22 of 36
huTractinlandDistance d23 real Direction 23 of 36
huTractinlandDistance d24 real Direction 24 of 36
huTractinlandDistance d25 real Direction 25 of 36
huTractinlandDistance d26 real Direction 26 of 36
huTractinlandDistance d27 real Direction 27 of 36
huTractinlandDistance d28 real Direction 28 of 36
huTractinlandDistance d29 real Direction 29 of 36
huTractinlandDistance d30 real Direction 30 of 36
huTractinlandDistance d31 real Direction 31 of 36
huTractinlandDistance d32 real Direction 32 of 36
huTractinlandDistance d33 real Direction 33 of 36
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Table Name Column Name Data Type Description
huTractinlandDistance d34 real Direction 34 of 36
huTractinlandDistance d35 real Direction 35 of 36
huTractinlandDistance d36 real Direction 36 of 36
huTreeBlowdownDensity Description varchar(100) Tree density description
huTreeBlowdownDensity TreeDensity varchar(10) Tree density
huTreeBlowdownFunctions TreeDensity varchar(10) Tree function type
huTreeBlowdownFunctions TreeHeight varchar(10) Tree height
huTreeBlowdownFunctions TreeType varchar(20) Tree type
huTreeBlowdownFunctions WS100 real Damage or loss function at 100 mph
wind speed
huTreeBlowdownFunctions WS105 real Damage or loss function at 105 mph
wind speed
huTreeBlowdownFunctions WS110 real Damage or loss function at 110 mph
wind speed
huTreeBlowdownFunctions WS115 real Damage or loss function at 115 mph
wind speed
huTreeBlowdownFunctions WS120 real Damage or loss function at 120 mph
wind speed
huTreeBlowdownFunctions WS125 real Damage or loss function at 125 mph
wind speed
huTreeBlowdownFunctions WS130 real Damage or loss function at 130 mph
wind speed
huTreeBlowdownFunctions WS135 real Damage or loss function at 135 mph
wind speed
huTreeBlowdownFunctions WS140 real Damage or loss function at 140 mph
wind speed
huTreeBlowdownFunctions WS145 real Damage or loss function at 145 mph
wind speed
huTreeBlowdownFunctions WS150 real Damage or loss function at 150 mph
wind speed
huTreeBlowdownFunctions WS155 real Damage or loss function at 155 mph
wind speed
huTreeBlowdownFunctions WS160 real Damage or loss function at 160 mph
wind speed
huTreeBlowdownFunctions WS165 real Damage or loss function at 165 mph
wind speed
huTreeBlowdownFunctions WS170 real Damage or loss function at 170 mph
wind speed
huTreeBlowdownFunctions WS175 real Damage or loss function at 175 mph
wind speed
huTreeBlowdownFunctions WS180 real Damage or loss function at 180 mph
wind speed
huTreeBlowdownFunctions WS185 real Damage or loss function at 185 mph
wind speed
huTreeBlowdownFunctions WS190 real Damage or loss function at 190 mph
wind speed
huTreeBlowdownFunctions WS195 real Damage or loss function at 195 mph
wind speed
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Table Name Column Name Data Type Description

huTreeBlowdownFunctions WS200 real Damage or loss function at 200 mph
wind speed

huTreeBlowdownFunctions WS205 real Damage or loss function at 205 mph
wind speed

huTreeBlowdownFunctions WS210 real Damage or loss function at 210 mph
wind speed

huTreeBlowdownFunctions WS215 real Damage or loss function at 215 mph
wind speed

huTreeBlowdownFunctions WS220 real Damage or loss function at 220 mph
wind speed

huTreeBlowdownFunctions WS225 real Damage or loss function at 225 mph
wind speed

huTreeBlowdownFunctions WS230 real Damage or loss function at 230 mph
wind speed

huTreeBlowdownFunctions WS235 real Damage or loss function at 235 mph
wind speed

huTreeBlowdownFunctions WS240 real Damage or loss function at 240 mph
wind speed

huTreeBlowdownFunctions WS245 real Damage or loss function at 245 mph
wind speed

huTreeBlowdownFunctions WS250 real Damage or loss function at 250 mph
wind speed

huTreeBlowdownFunctions WS50 real Damage or loss function at 50 mph wind
speed

huTreeBlowdownFunctions WS55 real Damage or loss function at 55 mph wind
speed

huTreeBlowdownFunctions WS60 real Damage or loss function at 60 mph wind
speed

huTreeBlowdownFunctions WS65 real Damage or loss function at 65 mph wind
speed

huTreeBlowdownFunctions WS70 real Damage or loss function at 70 mph wind
speed

huTreeBlowdownFunctions WS75 real Damage or loss function at 75 mph wind
speed

huTreeBlowdownFunctions WS80 real Damage or loss function at 80 mph wind
speed

huTreeBlowdownFunctions WS85 real Damage or loss function at 85 mph wind
speed

huTreeBlowdownFunctions WS90 real Damage or loss function at 90 mph wind
speed

huTreeBlowdownFunctions WS95 real Damage or loss function at 95 mph wind
speed

huTreeBlowdownHeight Description varchar(100) Damage or loss function classification

huTreeBlowdownHeight TreeHeight varchar(10) Damage or loss description

huTreeBlowdownLossFunctions LossType varchar(20) Loss type

huTreeBlowdownLossFunctions TreeDensity varchar(10) Damage or loss description

huTreeBlowdownLossFunctions TreeHeight varchar(10) Wind building type ID

huTreeBlowdownLossFunctions TreeType varchar(20) Surface roughness ID
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Table Name Column Name Data Type Description
huTreeBlowdownLossFunctions WS100 real Damage or loss function at 100 mph
wind speed
huTreeBlowdownLossFunctions WS105 real Damage or loss function at 105 mph
wind speed
huTreeBlowdownLossFunctions WS110 real Damage or loss function at 110 mph
wind speed
huTreeBlowdownLossFunctions WS115 real Damage or loss function at 115 mph
wind speed
huTreeBlowdownLossFunctions WS120 real Damage or loss function at 120 mph
wind speed
huTreeBlowdownLossFunctions WS125 real Damage or loss function at 125 mph
wind speed
huTreeBlowdownLossFunctions WS130 real Damage or loss function at 130 mph
wind speed
huTreeBlowdownLossFunctions WS135 real Damage or loss function at 135 mph
wind speed
huTreeBlowdownLossFunctions WS140 real Damage or loss function at 140 mph
wind speed
huTreeBlowdownLossFunctions WS145 real Damage or loss function at 145 mph
wind speed
huTreeBlowdownLossFunctions WS150 real Damage or loss function at 150 mph
wind speed
huTreeBlowdownLossFunctions WS155 real Damage or loss function at 155 mph
wind speed
huTreeBlowdownLossFunctions WS160 real Damage or loss function at 160 mph
wind speed
huTreeBlowdownLossFunctions WS165 real Damage or loss function at 165 mph
wind speed
huTreeBlowdownLossFunctions WS170 real Damage or loss function at 170 mph
wind speed
huTreeBlowdownLossFunctions WS175 real Damage or loss function at 175 mph
wind speed
huTreeBlowdownLossFunctions WS180 real Damage or loss function at 180 mph
wind speed
huTreeBlowdownLossFunctions WS185 real Damage or loss function at 185 mph
wind speed
huTreeBlowdownLossFunctions WS190 real Damage or loss function at 190 mph
wind speed
huTreeBlowdownLossFunctions WS195 real Damage or loss function at 195 mph
wind speed
huTreeBlowdownLossFunctions WS200 real Damage or loss function at 200 mph
wind speed
huTreeBlowdownLossFunctions WS205 real Damage or loss function at 205 mph
wind speed
huTreeBlowdownLossFunctions WS210 real Damage or loss function at 210 mph
wind speed
huTreeBlowdownLossFunctions WS215 real Damage or loss function at 215 mph
wind speed
huTreeBlowdownLossFunctions WS220 real Damage or loss function at 220 mph
wind speed
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Table Name Column Name Data Type Description

huTreeBlowdownLossFunctions WS225 real Damage or loss function at 225 mph
wind speed

huTreeBlowdownLossFunctions WS230 real Damage or loss function at 230 mph
wind speed

huTreeBlowdownLossFunctions WS235 real Damage or loss function at 235 mph
wind speed

huTreeBlowdownLossFunctions WS240 real Damage or loss function at 240 mph
wind speed

huTreeBlowdownLossFunctions WS245 real Damage or loss function at 245 mph
wind speed

huTreeBlowdownLossFunctions WS250 real Damage or loss function at 250 mph
wind speed

huTreeBlowdownLossFunctions WS50 real Damage or loss function at 50 mph wind
speed

huTreeBlowdownLossFunctions WS55 real Damage or loss function at 55 mph wind
speed

huTreeBlowdownLossFunctions WS60 real Damage or loss function at 60 mph wind
speed

huTreeBlowdownLossFunctions WS65 real Damage or loss function at 65 mph wind
speed

huTreeBlowdownLossFunctions WS70 real Damage or loss function at 70 mph wind
speed

huTreeBlowdownLossFunctions WS75 real Damage or loss function at 75 mph wind
speed

huTreeBlowdownLossFunctions WS80 real Damage or loss function at 80 mph wind
speed

huTreeBlowdownLossFunctions WS85 real Damage or loss function at 85 mph wind
speed

huTreeBlowdownLossFunctions WS90 real Damage or loss function at 90 mph wind
speed

huTreeBlowdownLossFunctions WS95 real Damage or loss function at 95 mph wind
speed

huTreeBlowdownLossFunctions bGarage bit Garage exist flag

huTreeBlowdownLossFunctions sbtName varchar(10) Hurricane specific building type

huTreeBlowdownTreeType Description varchar(100) Damage or loss function classification

huTreeBlowdownTreeType TreeType varchar(20) Damage or loss description

C.3 Template Database Table List

Name Primary Key Description

clBldgTypeHu idtsbtName Hurricane list of specific building stock and description
clOccupancy idtOccupancy General and specific occupancy classifications
huAnalysisOpt idtOptID Sets the hurricane analysis options for the user
huAnalysisRunParameters <None> Analysis run level by census tract or census block
huBldgCharCase PK_CaselD Continental US/Hawaii wind building filter
huBldgCharTree <None> Wind buiding characteristics tree control filter
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Name

Primary Key

Description

huBldgCharValidity

idtbcvID

Matches valid building characteristics to the hurricane specific
building types

huBldgCharWt AK_hubmaplist_wbid | Contains the total weighted average for each unique building
type (4325 types for each bldg char scheme)

huBldgCountBldgTypeB idtKey Building count by building type by census block

huBldgCountBldgTypeT idtKey Building count table by census tract by specific bldg type;

unique to each hazard since specific bldg type classification
varies by hazard

huBldgEconBIAnnGrossSales

PK_Occupancy

Annual gross sales ($ per sqf)

huBldgEconBIBusinessInv

PK_Occupancy

Business inventory (% of gross annual sales)

huBldgEconILOwnerOcc PKOccupancy Building economic owner occupancy
huBldgEconILRecaptureFactors PKOccupancy Building economic recapture factors
huBldgEconILRentalCost PKOccupancy Building economic rental costs
huBldgEconILWageCaplncome PKOccupancy Building economic wage income caps
huBldgEconLossTypes pkEconLossType Building economic loss types
huBldgEconRTBusInterruption PKOccupancy Building economic business interruption
huBldgMapping Key_2 Hurricane specific wind building characteristic distribution
huBldgMappingList idthuBldgSchemeNam | Hurricane building character scheme list used for naming the
e characteristic distributions for each building type
huBldgMappingListExt PK_HUBLDGMAPPI Mapping scheme name list extension; allows the mapping
NGLISTExt scheme name to be greater than 25 characters
huBldgMapping_Updates <None> MR1 wind building mapping scheme updates
huBldgMapping_UpdatesMR2 <None> MR2 wind building mapping scheme updates
huBldgTypeResultsB Key 2 Damage and loss results by building type by block
huBldgTypeResultsT Key_2 Damage and loss results by building type by tract
huCareFlty idtKey Hurricane care facility
huCensusBlock idtKey Hurricane census block data
huDebrisAndShelterDamTypesByRP idtDLType Hurricane damage and loss classification by return period for
debris and shelter
huDebrisResultsB Key_2 Hurricane debris results by block
huDebrisResultsT Key 2 Hurricane debris results by tract
huEfOccMapping PKEFClass Essential facilities occupancy to specific occupancy mapping
huEmergencyCtr idtKey Hurricane emergency center facility
huExposureBldgTypeB idtKey Hurricane dollar exposure by building type by census block
huExposureBIldgTypeT idtKey Hurricane dollar exposure by building type by census tract
huExposureContentBldgTypeB idtKey Hurricane dollar content exposure by building type by census
block
huExposureContentBldgTypeT idtKey Hurricane dollar content exposure by building type by census
tract
huFireStation idtKey Hurricane fire station
huGbsOccMapping idtKey Hurricane general building stock occupancy mapping
huGbsOccMappingList idthuOccMapScheme | Hurricane list of occupancy mapping schemes for the general
Name building stock
huGbsOccMappingListExt PK_HUGBSOCCMAP | General occupancy mapping scheme list; extends name from

PINGLISTEXxt

25 to 255 characters
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Name Primary Key Description

huGenAnalysisOpt idtGenOptID Sets the hurricane gen analysis options for the user

huHazardMapWindSpeed idtHazardMapWSKey | Wind speeds by return period for each census tract; use to
display default wind speed map layers

huHazardMapWindSpeedB idtHazardMapWSKey | Wind speeds by return period for each census block; use to
display default wind speed map layers

hulnCast <None> InCast hurricane data

huListOfBldgChar idtBldgCharlD Hurricane building characteristics

huListOfWindBIldgTypes idtwbID Hurricane list of hurricane wind building types

huOccResultsB Key 2 Hurricane damage and loss results by occupancy by block

huOccResultsT Key 2 Hurricane damage and loss results by occupancy by tract

huPoliceStation idtKey Hurricane police station facility

huRPWindSpeeds idtKey Wind speeds by return period for each census tract

huRPWindSpeedsB idtKey Wind speeds by return period for each census block

huRapidLossResults <None> Rapid loss results

huReports <None> Hurricane summary report list

huResultsBldgEconOutputAndEmpOccB | idtKey Building economic loss results by occupancy by block

huResultsBldgEconOutputAndEmpOccT | idtKey Building economic loss results by occupancy by tract

huResultsCareFlty idtKey Medical care facilities results

huResultsEmergCtr idtKey Emergency center facilities results

huResultsFireStation idtKey Fire station results

huResultsPoliceStation idtKey Police station results

huResultsSchool idtKey School results

huResultsUserDefined idtKey User-defined facilities results

huReturn Periods idtReturnPeriod List of return periods

huSchool idtKey Hurricane school facility

huShelterCategoryWeights PKClass Shelter category weights

huShelterDSProb PKWeightFactor Default values for damage state probabilities

huShelterRelModFactors PKClass Hurricane specific shelter relative modification factors

huShelterResultsB Key 2 Hurricane shelter results by block

huShelterResultsT Key_2 Hurricane shelter results by tract

huShelterUtilityFactors pk_Class Hurricane shelter utility factors

huSqgFootageBIldgTypeB idtKey Square footage by specific bldg type (hu specific)

huSqgFootageBIdgTypeT idtKey Square footage by specific bldg type (hu specific)

huSummaryDamage Key 2 Summary damage results by tract

huSummaryDamageB AK_huSumbDamB Summary damage results by block

huSummaryLoss Key 2 Summary loss results by tract

huSummaryLossB Key 2 Summary loss results by block

huTemplateScenario Key_1 Current scenario

huTerrain idtKey Hurricane surface roughness for each census tract in the
Study Region

huTerrainB idtKey Hurricane surface roughness for each census block in the

Study Region
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Name Primary Key Description

huTract idtKey Hurricane census tract dat;.the Study Region hurricane
census tract data is written to the huterrain table in the
template

huTreeParameters PK_tract Tree parameters by tract

huTreeParametersB PK_block Tree parameters by block

huUserDefinedFIty idtKey Hurricane user-defined facilities

hzSurgeFRCombByBIdgTypeB Key Surge combined wind/flood results by general building type

hzSurgeFRCombSOccupB Key Surge combined wind/flood results by specific occupancy

huEfBldgCharWt Key Contains the total weighted average for each unique building
type

huEfBldgEconRTBuslInterruption Key Building economic business interruption

huEfBldgMapping Key Hurricane specific wind building characteristic distribution

huEfBldgMappingList Key Hurricane building character scheme list used for naming the
characteristic distributions for each building type

huEfBldgMappingListExt Key Mapping scheme name list extension; allows the mapping

scheme name to be greater than 25 characters

C.4 Template Database Table Columns List

Table Name Data Type Description
clBldgTypeHu sbtName varchar(10) Hurricane specific building type name
clBldgTypeHu ShtID smallint Hurricane specific building type 1D
clBldgTypeHu gbtName varchar(10) General building type
clBldgTypeHu shtDescription char(100) Hurricane specific building type description
clBldgTypeHu gbtDescription char(100) General building type description
clOccupancy SoccDescription char(100) Specific occupancy description
clOccupancy GoccDescription char(100) General occupancy description
clOccupancy GoccName varchar(20) General occupancy

clOccupancy Occupancy char(5) Specific occupancy class
clOccupancy SocclD smallint Specific occupancy 1D
huAnalysisOpt OptValue smallint Hurricane analysis option value
huAnalysisOpt huAnalysisOpt varchar(10) Hurricane analysis option
huAnalysisRunParameters OptimizationType int Type

huAnalysisRunParameters OptimizationDesc char(50) Description
huAnalysisRunParameters bValue bit Analysis flag
huAnalysisRunParameters ValidValues char(50) Flag description

huBldgCharCase CaseName varchar(25) Location name

huBldgCharCase CaseDescription varchar(255) | Location description
huBldgCharCase CaselD int Location filter

huBldgCharTree CharType varchar(40) Character category
huBldgCharTree sbtName varchar(10) Specific building type
huBldgCharTree CaselD int Location filter
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Table Name Data Type Description
huBldgCharTree ExcludedBldgCharTypelLis | varchar(100) | Excluded building characteristics from tree control
t
huBldgCharTree BldgChar char(5) Building characteristic
huBldgCharValidity CaselD int Location filter
huBldgCharValidity sbtName varchar(10) Hurricane specific building type name
huBldgCharValidity BldgCharlD int Hurricane list of wind building characteristic ID
huBldgCharValidity bcvID smallint Hurricane building characteristic validity 1D
huBldgCharwt WtPercent real Hurricane wind building type characteristic total
distribution value
huBldgCharWwt wbID smallint wbID should be one to one relationship with the
huWindBIldgChar table in the system database
huBldgCharWwt huBldgSchemeName varchar(20) Wind building mapping scheme
huBldgCountBldgTypeB MERBLI int Hurricane specific building type count or exposure
huBldgCountBldgTypeB MERBMi int Hurricane specific building type count or exposure
huBldgCountBldgTypeB MERBHi int Hurricane specific building type count or exposure
huBldgCountBIldgTypeB MLRM1i int Hurricane specific building type count or exposure
huBldgCountBldgTypeB MLRIi int Hurricane specific building type count or exposure
huBldgCountBldgTypeB MLRM2i int Hurricane specific building type count or exposure
huBldgCountBIldgTypeB MMUH3I int Hurricane specific building type count or exposure
huBldgCountBldgTypeB CECBMI int Hurricane specific building type count or exposure
huBldgCountBIldgTypeB CECBLI int Hurricane specific building type count or exposure
huBldgCountBldgTypeB CECBHi int Hurricane specific building type count or exposure
huBldgCountBIldgTypeB SPMBSi int Hurricane specific building type count or exposure
huBldgCountBldgTypeB MECBLI int Hurricane specific building type count or exposure
huBldgCountBldgTypeB MECBHi int Hurricane specific building type count or exposure
huBldgCountBldgTypeB MECBMi int Hurricane specific building type count or exposure
huBldgCountBldgTypeB CERBHi int Hurricane specific building type count or exposure
huBldgCountBldgTypeB CERBLI int Hurricane specific building type count or exposure
huBldgCountBldgTypeB CERBMI int Hurricane specific building type count or exposure
huBldgCountBldgTypeB SPMBMi int Hurricane specific building type count or exposure
huBldgCountBIldgTypeB SECBMi int Hurricane specific building type count or exposure
huBldgCountBldgTypeB SECBHi int Hurricane specific building type count or exposure
huBldgCountBIldgTypeB SECBLI int Hurricane specific building type count or exposure
huBldgCountBldgTypeB SERBHi int Hurricane specific building type count or exposure
huBldgCountBIldgTypeB SERBMi int Hurricane specific building type count or exposure
huBldgCountBldgTypeB MH94HUDIIi int Hurricane specific building type count or exposure
huBldgCountBldgTypeB MH94HUDIIli int Hurricane specific building type count or exposure
huBldgCountBIldgTypeB MHPHUDi int Hurricane specific building type count or exposure
huBldgCountBldgTypeB MH94HUDIi int Hurricane specific building type count or exposure
huBldgCountBIldgTypeB MH76HUDI int Hurricane specific building type count or exposure
huBldgCountBldgTypeB MMUH2i int Hurricane specific building type count or exposure
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Table Name Data Type Description
huBldgCountBIldgTypeB MSF1i int Hurricane specific building type count or exposure
huBldgCountBldgTypeB WMUH3I int Hurricane specific building type count or exposure
huBldgCountBldgTypeB WMUH2i int Hurricane specific building type count or exposure
huBldgCountBIldgTypeB MSF2i int Hurricane specific building type count or exposure
huBldgCountBldgTypeB MMUH1i int Hurricane specific building type count or exposure
huBldgCountBIldgTypeB SERBLI int Hurricane specific building type count or exposure
huBldgCountBldgTypeB CensusBlock char(15) Full census block humber
huBldgCountBldgTypeB SPMBLI int Hurricane specific building type count or exposure
huBldgCountBldgTypeB WMUHLi int Hurricane specific building type count or exposure
huBldgCountBldgTypeB WSF1i int Hurricane specific building type count or exposure
huBldgCountBIldgTypeB WSF2i int Hurricane specific building type count or exposure
huBldgCountBldgTypeT WSF2i int Hurricane specific building type count or exposure
huBldgCountBIldgTypeT WMUH1i int Hurricane specific building type count or exposure
huBldgCountBldgTypeT WSF1i int Hurricane specific building type count or exposure
huBldgCountBldgTypeT MSF2i int Hurricane specific building type count or exposure
huBldgCountBIldgTypeT MSF1i int Hurricane specific building type count or exposure
huBldgCountBldgTypeT WMUH2i int Hurricane specific building type count or exposure
huBldgCountBIldgTypeT WMUHSI int Hurricane specific building type count or exposure
huBldgCountBldgTypeT Tract char(11) Census tract

huBldgCountBIldgTypeT MECBMi int Hurricane specific building type count or exposure
huBldgCountBIldgTypeT MECBHi int Hurricane specific building type count or exposure
huBldgCountBldgTypeT MECBLI int Hurricane specific building type count or exposure
huBldgCountBIdgTypeT MERBHi int Hurricane specific building type count or exposure
huBldgCountBldgTypeT CERBHi int Hurricane specific building type count or exposure
huBldgCountBIdgTypeT CERBLI int Hurricane specific building type count or exposure
huBldgCountBldgTypeT CERBMI int Hurricane specific building type count or exposure
huBldgCountBldgTypeT CECBLI int Hurricane specific building type count or exposure
huBldgCountBIdgTypeT MMUHSI int Hurricane specific building type count or exposure
huBldgCountBldgTypeT MLRM1i int Hurricane specific building type count or exposure
huBldgCountBIldgTypeT MMUH2i int Hurricane specific building type count or exposure
huBldgCountBldgTypeT MERBMI int Hurricane specific building type count or exposure
huBldgCountBIldgTypeT MERBLI int Hurricane specific building type count or exposure
huBldgCountBIldgTypeT MLRM2i int Hurricane specific building type count or exposure
huBldgCountBldgTypeT MLRIi int Hurricane specific building type count or exposure
huBldgCountBIdgTypeT MH94HUDIIIi int Hurricane specific building type count or exposure
huBldgCountBldgTypeT SECBHi int Hurricane specific building type count or exposure
huBldgCountBIdgTypeT MHPHUDiI int Hurricane specific building type count or exposure
huBldgCountBldgTypeT SECBMi int Hurricane specific building type count or exposure
huBldgCountBldgTypeT SECBLI int Hurricane specific building type count or exposure
huBldgCountBIdgTypeT MH94HUDIIi int Hurricane specific building type count or exposure
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Table Name Data Type Description
huBldgCountBIdgTypeT MH76HUDI int Hurricane specific building type count or exposure
huBldgCountBldgTypeT MH94HUDIi int Hurricane specific building type count or exposure
huBldgCountBIdgTypeT CECBMi int Hurricane specific building type count or exposure
huBldgCountBIdgTypeT SPMBSI int Hurricane specific building type count or exposure
huBldgCountBldgTypeT SPMBMi int Hurricane specific building type count or exposure
huBldgCountBIdgTypeT CECBHi int Hurricane specific building type count or exposure
huBldgCountBldgTypeT SERBHi int Hurricane specific building type count or exposure
huBldgCountBIdgTypeT SERBMi int Hurricane specific building type count or exposure
huBldgCountBldgTypeT SPMBLI int Hurricane specific building type count or exposure
huBldgCountBldgTypeT SERBLI int Hurricane specific building type count or exposure
huBldgCountBIldgTypeT MMUH1i int Hurricane specific building type count or exposure
huBldgEconBIAnnGrossSales Value real Gross annual sales factor
huBldgEconBIAnnGrossSales Occupancy char(5) Specific occupancy class
huBldgEconBIBusinessinv Occupancy char(5) Specific occupancy class
huBldgEconBIBusinessinv Value real Business inventory factor
huBldgEconILOwnerOcc OwnerOcc real Owner occupancy factor

huBldgEconILOwnerOcc Occupancy char(5) Specific occupancy
huBldgEconILRecaptureFactors | Income real Income factor

huBldgEconILRecaptureFactors | Employment real Employment factor
huBldgEconILRecaptureFactors | Occupancy char(5) Specific occupancy
huBldgEconILRecaptureFactors | Wage real Wage factor

huBldgEconILRecaptureFactors | OutputRecapture real Output recapture factor

huBldgEconILRentalCost RentalCostMonth real Rental cost per month factor
huBldgEconILRentalCost Occupancy char(5) Specific occupancy

huBldgEconILRentalCost DisruptionCost real Disruption factor

huBldgEconILRentalCost RentalCostDay real Rental cost per day factor
huBldgEconlLWageCapincome | OutputDay real Output in days

huBldgEconILWageCaplncome | Occupancy char(5) Specific occupancy class
huBldgEconlLWageCaplncome IncomeYear real Income per year factor
huBldgEconILWageCaplncome | IncomeDay real Income per day factor
huBldgEconlLWageCaplncome Employment real Employment factor
huBldgEconILWageCaplncome | WageDay real Wage per day factor

huBldgEconLossTypes Description varchar(25) Economic loss type description
huBldgEconLossTypes EconLossType varchar(12) Economic loss type
huBldgEconRTBuslInterruption None real Building economic no damage state
huBldgEconRTBusInterruption MinorDS real Building economic minor damage state
huBldgEconRTBuslInterruption Occupancy char(5) Specific occupancy class
huBldgEconRTBusInterruption ModerateDS real Building economic moderate damage state
huBldgEconRTBusInterruption CompleteDS real Building economic complete damage state
huBldgEconRTBuslInterruption SevereDS real Building economic severe damage state
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Table Name Data Type Description
huBldgMapping sbtName varchar(10) Hurricane specific building type name
huBldgMapping huBldgSchemeName varchar(20) Wind building mapping scheme
huBldgMapping PercentDist real Hurricane building characteristic distribution
huBldgMapping BldgCharlD int Hurricane list of wind building characteristic ID
huBldgMappingList SchemeDescription varchar(40) Hurricane mapping scheme list description
huBldgMappingList huBldgSchemeName varchar(20) Wind building mapping scheme
huBldgMappingList SchemeUpdated datetime Hurricane mapping scheme list updated date
huBldgMappingList Updateable bit Editable flag

huBldgMappingList SchemeCreated datetime Hurricane scheme creation date
huBldgMappingList CaselD int Location filter

huBldgMappingListExt huBldgSchemeName varchar(20) Wind building mapping scheme
huBldgMappingListExt huBldgSchemeNameExt | varchar(255) | Wind building mapping scheme displayed
huBldgMapping_Updates BLDGCHARID int Wind building characteristic ID
huBldgMapping_Updates PercentDist real Wind building percent distribution
huBldgMapping_Updates sbtName varchar(10) Specific building type
huBldgMapping_Updates huBldgSchemeName varchar(20) Wind building mapping scheme name
huBldgMapping_UpdatesMR2 huBldgSchemeName varchar(20) Wind building mapping scheme name
huBldgMapping_UpdatesMR2 sbtName varchar(10) Specific building type
huBldgMapping_UpdatesMR2 BLDGCHARID int Building characteristic ID
huBldgMapping_UpdatesMR2 PercentDist real Percent distribution

huBldgTypeResultsB Severe real Hurricane probability of severe damage
huBldgTypeResultsB At Least Severe real Hurricane probability of least severe damage
huBldgTypeResultsB At Least Moderate real Hurricane probability of least moderate damage
huBldgTypeResultsB Moderate real Hurricane probability of moderate damage
huBldgTypeResultsB At Least Minor real Hurricane probability of least minor
huBldgTypeResultsB CensusBlock char(15) Full census block humber
huBldgTypeResultsB Complete real Hurricane probability of complete damage
huBldgTypeResultsB huScenarioName varchar(40) Hurricane scenario name
huBldgTypeResultsB bCurrent bit Hurricane results current flag
huBldgTypeResultsB sbtName varchar(10) Hurricane specific building type name
huBldgTypeResultsB Building real Building loss

huBldgTypeResultsB Content real Content loss

huBldgTypeResultsB Inventory real Inventory loss

huBldgTypeResultsB Total real Total loss

huBldgTypeResultsB Return_Period varchar(25) Return period

huBldgTypeResultsB Minor real Hurricane probability of minor damage
huBldgTypeResultsB Wage real Wage loss

huBldgTypeResultsB Rental real Rental loss

huBldgTypeResultsB No Damage real Hurricane probability of no damage
huBldgTypeResultsB Relocation Cost real Relocation cost
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Table Name Data Type Description

huBldgTypeResultsB Income real Income loss

huBldgTypeResultsT Return_Period varchar(25) Return period

huBldgTypeResultsT Total real Total loss

huBldgTypeResultsT Building real Building loss

huBldgTypeResultsT sbtName varchar(10) Hurricane specific building type name

huBldgTypeResultsT Tract char(11) Census tract

huBldgTypeResultsT Complete real Hurricane probability of complete damage

huBldgTypeResultsT Content real Content loss

huBldgTypeResultsT Inventory real Inventory loss

huBldgTypeResultsT Relocation Cost real Relocation loss

huBldgTypeResultsT At Least Moderate real Hurricane probability of at least moderate damage

huBldgTypeResultsT Severe real Hurricane probability of severe damage

huBldgTypeResultsT At Least Severe real Hurricane probability of at least severe damage

huBldgTypeResultsT No Damage real Hurricane probability of no damage

huBldgTypeResultsT Minor real Hurricane probability of minor damage

huBldgTypeResultsT Income real Income loss

huBldgTypeResultsT Rental real Rental loss

huBldgTypeResultsT Wage real Wage loss

huBldgTypeResultsT Moderate real Hurricane probability of moderate damage

huBldgTypeResultsT At Least Minor real Hurricane probability of at least minor damage

huBldgTypeResultsT bCurrent bit Hurricane results current flag

huBldgTypeResultsT huScenarioName varchar(40) Hurricane scenario name

huCareFlty huBldgSchemeName varchar(20) Wind building mapping scheme name

huCareFlIty sbtName varchar(10) Hurricane specific building type name

huCareFlty CareFltyld char(8) Emergency care facility

huCensusBlock huBldgSchemeName varchar(20) Wind building mapping scheme name

huCensusBlock SurfaceRoughness real Surface roughness by block

huCensusBlock WindGridindex smallint Wind grid index by block

huCensusBlock huOccMapSchemeName | varchar(20) Hurricane general building stock occupancy
mapping list ID

huCensusBlock CensusBlock char(15) Full census block humber

gl'JDDebrisAndShelterDamTypesBy DLType char(12) Damage type

gl'JDDebrisAndShelterDamTypesBy Type char(5) Damage type

huDebrisResultsB huScenarioName varchar(40) Hurricane scenario name

huDebrisResultsB bCurrent bit Hurricane results current flag

huDebrisResultsB CensusBlock char(15) Full census block number

huDebrisResultsB Return_Period varchar(25) Return period

huDebrisResultsB BrickAndWood int Hurricane debris results for brick and wood

huDebrisResultsB TreeVolume real Tree debris by volume
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Table Name Data Type Description
huDebrisResultsB Tree int Tree debris

huDebrisResultsB ConcreteAndSteel int Hurricane debris results for concrete and steel
huDebrisResultsT bCurrent bit Hurricane results current flag

huDebrisResultsT TreeVolume real Tree debris volume

huDebrisResultsT huScenarioName varchar(40) Hurricane scenario name

huDebrisResultsT Return_Period varchar(25) Return period

huDebrisResultsT Tract char(11) Census tract

huDebrisResultsT BrickAndWood int Hurricane debris results for brick and wood
huDebrisResultsT ConcreteAndSteel int Hurricane debris results for concrete and steel
huDebrisResultsT Tree int Tree debris

huEfOccMapping Occupancy char(10) Occupancy type

huEfOccMapping EFClass char(5) Essential facility occupancy

huEmergencyCtr huBldgSchemeName varchar(20) Wind building mapping scheme name
huEmergencyCtr sbtName varchar(10) Hurricane specific building type name
huEmergencyCtr Eocld char(8) Facility ID

huExposureBldgTypeB SPMBLI int Hurricane specific building type count or exposure
huExposureBldgTypeB SPMBMi int Hurricane specific building type count or exposure
huExposureBldgTypeB CECBHi int Hurricane specific building type count or exposure
huExposureBldgTypeB SPMBSI int Hurricane specific building type count or exposure
huExposureBldgTypeB CECBMi int Hurricane specific building type count or exposure
huExposureBldgTypeB MH94HUDIIi int Hurricane specific building type count or exposure
huExposureBldgTypeB MH94HUDIIli int Hurricane specific building type count or exposure
huExposureBldgTypeB MH94HUDIi int Hurricane specific building type count or exposure
huExposureBldgTypeB MH76HUDI int Hurricane specific building type count or exposure
huExposureBldgTypeB SERBLI int Hurricane specific building type count or exposure
huExposureBldgTypeB SERBHi int Hurricane specific building type count or exposure
huExposureBldgTypeB SERBMi int Hurricane specific building type count or exposure
huExposureBldgTypeB SECBHi int Hurricane specific building type count or exposure
huExposureBldgTypeB SECBLI int Hurricane specific building type count or exposure
huExposureBldgTypeB SECBMi int Hurricane specific building type count or exposure
huExposureBldgTypeB MHPHUDiI int Hurricane specific building type count or exposure
huExposureBldgTypeB MSF2i int Hurricane specific building type count or exposure
huExposureBldgTypeB MSF1i int Hurricane specific building type count or exposure
huExposureBldgTypeB WMUH3I int Hurricane specific building type count or exposure
huExposureBldgTypeB MMUH1i int Hurricane specific building type count or exposure
huExposureBldgTypeB MMUH2i int Hurricane specific building type count or exposure
huExposureBldgTypeB MMUH3I int Hurricane specific building type count or exposure
huExposureBldgTypeB WSF1i int Hurricane specific building type count or exposure
huExposureBldgTypeB CensusBlock char(15) Full census block humber

huExposureBldgTypeB WMUH2i int Hurricane specific building type count or exposure
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huExposureBldgTypeB WSF2i int Hurricane specific building type count or exposure
huExposureBldgTypeB WMUHLi int Hurricane specific building type count or exposure
huExposureBldgTypeB CECBLI int Hurricane specific building type count or exposure
huExposureBldgTypeB CERBLI int Hurricane specific building type count or exposure
huExposureBldgTypeB MECBHi int Hurricane specific building type count or exposure
huExposureBldgTypeB MECBMi int Hurricane specific building type count or exposure
huExposureBldgTypeB CERBMI int Hurricane specific building type count or exposure
huExposureBldgTypeB CERBHi int Hurricane specific building type count or exposure
huExposureBldgTypeB MLRM1i int Hurricane specific building type count or exposure
huExposureBldgTypeB MLRIi int Hurricane specific building type count or exposure
huExposureBldgTypeB MLRM2i int Hurricane specific building type count or exposure
huExposureBldgTypeB MECBLI int Hurricane specific building type count or exposure
huExposureBldgTypeB MERBHi int Hurricane specific building type count or exposure
huExposureBldgTypeB MERBLI int Hurricane specific building type count or exposure
huExposureBldgTypeB MERBMI int Hurricane specific building type count or exposure
huExposureBldgTypeT MMUHSI int Hurricane specific building type count or exposure
huExposureBldgTypeT CECBMI int Hurricane specific building type count or exposure
huExposureBldgTypeT CECBHi int Hurricane specific building type count or exposure
huExposureBldgTypeT SPMBSI int Hurricane specific building type count or exposure
huExposureBldgTypeT CERBMi int Hurricane specific building type count or exposure
huExposureBldgTypeT CECBLI int Hurricane specific building type count or exposure
huExposureBldgTypeT CERBHi int Hurricane specific building type count or exposure
huExposureBldgTypeT CERBLI int Hurricane specific building type count or exposure
huExposureBldgTypeT SECBLI int Hurricane specific building type count or exposure
huExposureBldgTypeT SERBHi int Hurricane specific building type count or exposure
huExposureBldgTypeT SECBMi int Hurricane specific building type count or exposure
huExposureBldgTypeT SPMBMi int Hurricane specific building type count or exposure
huExposureBldgTypeT SPMBLI int Hurricane specific building type count or exposure
huExposureBldgTypeT SERBMi int Hurricane specific building type count or exposure
huExposureBldgTypeT SERBLI int Hurricane specific building type count or exposure
huExposureBldgTypeT SECBHi int Hurricane specific building type count or exposure
huExposureBldgTypeT WSF1i int Hurricane specific building type count or exposure
huExposureBldgTypeT WSF2i int Hurricane specific building type count or exposure
huExposureBldgTypeT Tract char(11) Census tract

huExposureBldgTypeT MLRM1i int Hurricane specific building type count or exposure
huExposureBldgTypeT WMUH3I int Hurricane specific building type count or exposure
huExposureBldgTypeT WMUH1i int Hurricane specific building type count or exposure
huExposureBldgTypeT WMUH2I int Hurricane specific building type count or exposure
huExposureBldgTypeT MECBHi int Hurricane specific building type count or exposure
huExposureBldgTypeT MECBLI int Hurricane specific building type count or exposure
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huExposureBldgTypeT MERBHi int Hurricane specific building type count or exposure
huExposureBldgTypeT MECBMI int Hurricane specific building type count or exposure
huExposureBldgTypeT MLRM2i int Hurricane specific building type count or exposure
huExposureBldgTypeT MLRIi int Hurricane specific building type count or exposure
huExposureBldgTypeT MERBMI int Hurricane specific building type count or exposure
huExposureBldgTypeT MERBLI int Hurricane specific building type count or exposure
huExposureBldgTypeT MSF1i int Hurricane specific building type count or exposure
huExposureBldgTypeT MHPHUDiI int Hurricane specific building type count or exposure
huExposureBldgTypeT MH94HUDIIli int Hurricane specific building type count or exposure
huExposureBldgTypeT MH76HUDI int Hurricane specific building type count or exposure
huExposureBldgTypeT MH94HUDIi int Hurricane specific building type count or exposure
huExposureBldgTypeT MH94HUDIIi int Hurricane specific building type count or exposure
huExposureBldgTypeT MSF2i int Hurricane specific building type count or exposure
huExposureBldgTypeT MMUH1i int Hurricane specific building type count or exposure
huExposureBldgTypeT MMUH2i int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MH94HUDIIIi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MH94HUDIIi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MH94HUDIi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB CERBHi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB CECBMi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB CECBLI int Hurricane specific building type count or exposure
huExposureContentBldgTypeB CERBMI int Hurricane specific building type count or exposure
huExposureContentBldgTypeB SPMBMi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB SPMBLI int Hurricane specific building type count or exposure
huExposureContentBldgTypeB SERBLI int Hurricane specific building type count or exposure
huExposureContentBldgTypeB SPMBSI int Hurricane specific building type count or exposure
huExposureContentBldgTypeB CECBHi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MH76HUDI int Hurricane specific building type count or exposure
huExposureContentBldgTypeB SECBHi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MHPHUDi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB SERBMi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB SERBHi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB SECBMi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB SECBLI int Hurricane specific building type count or exposure
huExposureContentBldgTypeB CERBLI int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MSF1i int Hurricane specific building type count or exposure
huExposureContentBldgTypeB WMUHSI int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MSF2i int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MMUH1i int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MMUH2i int Hurricane specific building type count or exposure
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huExposureContentBldgTypeB WSF1i int Hurricane specific building type count or exposure
huExposureContentBldgTypeB WMUH2i int Hurricane specific building type count or exposure
huExposureContentBldgTypeB WSF2i int Hurricane specific building type count or exposure
huExposureContentBldgTypeB WMUH1i int Hurricane specific building type count or exposure
huExposureContentBldgTypeB CensusBlock char(15) Census block

huExposureContentBldgTypeB MECBLI int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MERBHi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MECBMi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MECBHi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MMUH3I int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MLRM2i int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MLRM1i int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MERBMi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MLRIi int Hurricane specific building type count or exposure
huExposureContentBldgTypeB MERBLI int Hurricane specific building type count or exposure
huExposureContentBldgTypeT SECBHi int Hurricane specific building type count or exposure
huExposureContentBldgTypeT MHPHUDiI int Hurricane specific building type count or exposure
huExposureContentBldgTypeT SECBMi int Hurricane specific building type count or exposure
huExposureContentBldgTypeT Tract char(11) Census tract

huExposureContentBldgTypeT WSF1i int Hurricane specific building type count or exposure
huExposureContentBldgTypeT MH94HUDIIIi int Hurricane specific building type count or exposure
huExposureContentBldgTypeT MH76HUDI int Hurricane specific building type count or exposure
huExposureContentBldgTypeT MH94HUDIIi int Hurricane specific building type count or exposure
huExposureContentBldgTypeT MH94HUDIi int Hurricane specific building type count or exposure
huExposureContentBldgTypeT SECBLI int Hurricane specific building type count or exposure
huExposureContentBldgTypeT CERBHi int Hurricane specific building type count or exposure
huExposureContentBldgTypeT CECBLI int Hurricane specific building type count or exposure
huExposureContentBldgTypeT CECBMi int Hurricane specific building type count or exposure
huExposureContentBldgTypeT MECBHi int Hurricane specific building type count or exposure
huExposureContentBldgTypeT CERBMi int Hurricane specific building type count or exposure
huExposureContentBldgTypeT CERBLiI int Hurricane specific building type count or exposure
huExposureContentBldgTypeT MECBMi int Hurricane specific building type count or exposure
huExposureContentBldgTypeT SERBMi int Hurricane specific building type count or exposure
huExposureContentBldgTypeT SERBLI int Hurricane specific building type count or exposure
huExposureContentBldgTypeT SERBHi int Hurricane specific building type count or exposure
huExposureContentBldgTypeT CECBHi int Hurricane specific building type count or exposure
huExposureContentBldgTypeT SPMBSi int Hurricane specific building type count or exposure
huExposureContentBldgTypeT SPMBLI int Hurricane specific building type count or exposure
huExposureContentBldgTypeT SPMBMi int Hurricane specific building type count or exposure
huExposureContentBldgTypeT WSF2i int Hurricane specific building type count or exposure
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huExposureContentBldgTypeT MSF2i int Hurricane specific building type count or exposure

huExposureContentBldgTypeT MSF1i int Hurricane specific building type count or exposure

huExposureContentBldgTypeT MMUH1i int Hurricane specific building type count or exposure

huExposureContentBldgTypeT MMUH2i int Hurricane specific building type count or exposure

huExposureContentBldgTypeT WMUHLi int Hurricane specific building type count or exposure

huExposureContentBldgTypeT WMUH3I int Hurricane specific building type count or exposure

huExposureContentBldgTypeT WMUH2i int Hurricane specific building type count or exposure

huExposureContentBldgTypeT MECBLI int Hurricane specific building type count or exposure

huExposureContentBldgTypeT MERBMI int Hurricane specific building type count or exposure

huExposureContentBldgTypeT MERBLI int Hurricane specific building type count or exposure

huExposureContentBldgTypeT MERBHi int Hurricane specific building type count or exposure

huExposureContentBldgTypeT MMUH3I int Hurricane specific building type count or exposure

huExposureContentBldgTypeT MLRM2i int Hurricane specific building type count or exposure

huExposureContentBldgTypeT MLRIi int Hurricane specific building type count or exposure

huExposureContentBldgTypeT MLRM1i int Hurricane specific building type count or exposure

huFireStation sbtName varchar(10) Hurricane specific building type name

huFireStation FireStationld char(8) Fire station ID

huFireStation huBldgSchemeName varchar(20) Wind building mapping scheme

huGbsOccMapping CECBLp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping CERBMp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping CERBHp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MECBLp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MECBMp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping CERBLp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MECBHp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping CECBMp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MMUH3p tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MLRM1p tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MMUH2p tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MMUH1p tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MERBMp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MLRM2p tinyint Hurricane specific building types percentage of

occupancy class
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huGbsOccMapping MERBLp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MLRIp tinyint Hurricane specific building types percentage of

huGbsOccMapping huOccMapSchemeName | varchar(20) Hurricane general building stock occupancy
mapping list ID

huGbsOccMapping WSF1p tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping WSF2p tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping Occupancy char(5) Specific occupancy class

huGbsOccMapping MSF2p tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MSF1p tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping WMUH1p tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping WMUH3p tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping WMUH2p tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MERBHp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MHPHUDp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MH76HUDp tinyint Hurricane specific building types percentage of
Occupancy class

huGbsOccMapping SECBHp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping SECBMp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MH94HUDIIIp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MH94HUDIp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping MH94HUDIIp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping CECBHp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping SPMBMp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping SPMBLp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping SPMBSp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping SECBLp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping SERBHp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMapping SERBLp tinyint Hurricane specific building types percentage of

occupancy class
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huGbsOccMapping SERBMp tinyint Hurricane specific building types percentage of
occupancy class

huGbsOccMappingList SchemeUpdated datetime Hurricane mapping scheme list updated date

huGbsOccMappingList Updateable bit Mapping scheme editable

huGbsOccMappingList CaselD int Location filter

huGbsOccMappingList SchemeCreated datetime Hurricane scheme creation date

huGbsOccMappingList SchemeDescription varchar(40) Hurricane mapping scheme list description

huGbsOccMappingList huOccMapSchemeName | varchar(20) Hurricane general building stock occupancy
mapping list ID

huGbsOccMappingListExt huOccMapSchemeName | varchar(20) General occupancy mapping scheme name

huGbsOccMappingListExt huOccMapSchemeNameE | varchar(255) | General occupancy mapping scheme name long

xt

huGenAnalysisOpt Reserved smallint Hurricane analysis option

huGenAnalysisOpt huGenAnalysisOpt int General analysis option

huHazardMapWindSpeed Tract char(11) Census tract

huHazardMapWindSpeed f20yr real Probabilistic storm wind speed for return period 2
(mph)

huHazardMapWindSpeed f10yr real Probabilistic storm wind speed for return period 1
(mph)

huHazardMapWindSpeed f50yr real Probabilistic storm wind speed for return period 3
(mph)

huHazardMapWindSpeed f200yr real Probabilistic storm wind speed for return period 5
(mph)

huHazardMapWindSpeed f500yr real Probabilistic storm wind speed for return period 6
(mph)

huHazardMapWindSpeed f1000yr real Probabilistic storm wind speed for return period 7
(mph)

huHazardMapWindSpeed f100yr real Probabilistic storm wind speed for return period 4
(mph)

huHazardMapWindSpeedB CensusBlock char(15) Census block

huHazardMapWindSpeedB f10yr real Probabilistic storm wind speed for return period 1
(mph)

huHazardMapWindSpeedB f1000yr real Probabilistic storm wind speed for return period 7
(mph)

huHazardMapWindSpeedB f500yr real Probabilistic storm wind speed for return period 6
(mph)

huHazardMapWindSpeedB f200yr real Probabilistic storm wind speed for return period 5
(mph)

huHazardMapWindSpeedB f20yr real Probabilistic storm wind speed for return period 2
(mph)

huHazardMapWindSpeedB f100yr real Probabilistic storm wind speed for return period 4
(mph)

huHazardMapWindSpeedB f50yr real Probabilistic storm wind speed for return period 3
(mph)

hulnCast ShieldingHeight varchar(45) Shielding height

hulnCast WindShielding varchar(15) Wind shielding height

hulnCast Topography varchar(15) Topography
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hulnCast WindDebrisSource varchar(30) Wind debris source

hulnCast WindSpeedType varchar(15) Wind speed type

hulnCast RoofSlope varchar(25) Roof slope

hulnCast WallExposure int Wall exposure

hulnCast MHTieDowns varchar(11) Manufactured home tie down

hulnCast WindExposure varchar(25) Wind exposures

hulnCast WindDesignYear smallint Wind speed design year

hulnCast hzlncastID int Incast ID

hulnCast WindSpeed smallint Wind speed

hulnCast ShutterCde varchar(30) Shelter code

hulnCast GarageDoors varchar(15) Garage doors

hulnCast RollUpDoors varchar(15) Roll up doors

hulnCast RoofSheathing varchar(30) Roof sheathing

hulnCast ShutterType varchar(15) Shutter type

hulnCast WindDesignCode varchar(15) Wind design code

hulnCast DeckAttach varchar(12) Deck attachment type

hulnCast DoorProtection varchar(15) Door protection

hulnCast OtherDoorArea varchar(15) Other door area

hulnCast MHWindZone varchar(15) MH wind zone

hulnCast MHCode varchar(30) MH code

hulnCast Protection varchar(25) Protection type

hulnCast RoofPerimeter varchar(30) Roof perimeter

hulnCast RoofCovering varchar(45) Roof cover

hulnCast NailSize varchar(15) Deck nail size

hulnCast NailSpacing varchar(15) Deck nail spacing

hulnCast GlassConstr varchar(15) Glass construction type

hulnCast Glass varchar(30) Glass type

hulnCast Openings varchar(15) Opening type

hulnCast WallAnchorage varchar(15) Wall anchors

hulnCast Cladding varchar(45) Wall cladding

hulnCast RoofShape varchar(15) Roof shape

hulnCast GableBracing varchar(15) Gable end bracing

hulnCast FrameSpacing varchar(15) Wall framing spacing

huListOfBldgChar bcDescription varchar(100) | Hurricane list of wind building characteristic
description

huListOfBldgChar CharType varchar(40) Wind building characteristic type

huListOfBldgChar BldgCharlD int Hurricane list of wind building characteristic ID

huListOfBldgChar bcName varchar(25) Building characteristic name

huListOfBldgChar BldgChar char(5) Hurricane list of wind building characteristic names

huListOfWindBIldgTypes wbID smallint Hurricane wind building type ID (equivalent to

wbID in system database)
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huListOfWindBIldgTypes sbtName varchar(10) Hurricane specific building type name

huListOfWindBldgTypes CaselD int Location filter

huListOfWindBIldgTypes nWindChar smallint Hurricane number of wind building characteristics
per wind building type

huListOfWindBldgTypes charDescription char(100) Hurricane list of wind building types description

huOccResultsB At Least Minor real Hurricane probability of at least minor damage

huOccResultsB Moderate real Hurricane probability of moderate damage

huOccResultsB Minor real Hurricane probability of minor damage

huOccResultsB No Damage real Hurricane probability of no damage

huOccResultsB Wage real Wage loss

huOccResultsB huScenarioName varchar(40) Hurricane scenario name

huOccResultsB bCurrent bit Hurricane results current flag

huOccResultsB At Least Moderate real Hurricane probability of at least moderate damage

huOccResultsB At Least Severe real Hurricane probability of at least severe damage

huOccResultsB Severe real Hurricane probability of severe damage

huOccResultsB Complete real Hurricane probability of complete damage

huOccResultsB Return_Period varchar(25) Return period

huOccResultsB Total real Total loss

huOccResultsB Occupancy char(5) Specific occupancy class

huOccResultsB CensusBlock char(15) Full census block humber

huOccResultsB Rental real Rental loss

huOccResultsB Relocation Cost real Relocation cost

huOccResultsB Income real Income loss

huOccResultsB Building real Building loss

huOccResultsB Inventory real Inventory loss

huOccResultsB Content real Content loss

huOccResultsT huScenarioName varchar(40) Hurricane scenario name

huOccResultsT bCurrent bit Hurricane results current flag

huOccResultsT At Least Minor real Hurricane probability of at least minor

huOccResultsT Moderate real Hurricane probability of moderate damage

huOccResultsT Minor real Hurricane probability of minor damage

huOccResultsT No Damage real Hurricane probability of no damage

huOccResultsT Wage real Wage loss

huOccResultsT Complete real Hurricane probability of complete damage

huOccResultsT At Least Moderate real Hurricane probability of at least moderate damage

huOccResultsT At Least Severe real Hurricane probability of at least severe damage

huOccResultsT Severe real Hurricane probability of severe damage

huOccResultsT Tract char(11) Census tract

huOccResultsT Total real Total loss

huOccResultsT Building real Building loss
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huOccResultsT Return_Period varchar(25) Return period

huOccResultsT Occupancy char(5) Specific occupancy class

huOccResultsT Rental real Rental loss

huOccResultsT Income real Income loss

huOccResultsT Content real Content loss

huOccResultsT Relocation Cost real Relocation cost

huOccResultsT Inventory real Inventory loss

huPoliceStation PoliceStationld char(8) Facility ID

huPoliceStation sbtName varchar(10) Hurricane specific building type name

huPoliceStation huBldgSchemeName varchar(20) Wind building mapping scheme name

huRPWindSpeeds wRtnP2 smallint Probabilistic storm wind speed for return period 2
(mph)

huRPWindSpeeds wRtnP3 smallint Probabilistic storm wind speed for return period 3
(mph)

huRPWindSpeeds Tract char(11) Census tract

huRPWindSpeeds wRtnP1 smallint Probabilistic storm wind speed for return period 1
(mph)

huRPWindSpeeds WRtnP7 smallint Probabilistic storm wind speed for return period 7
(mph)

huRPWindSpeeds WRtnP4 smallint Probabilistic storm wind speed for return period 4
(mph)

huRPWindSpeeds wRtnP6 smallint Probabilistic storm wind speed for return period 6
(mph)

huRPWindSpeeds wRtnP5 smallint Probabilistic storm wind speed for return period 5
(mph)

huRPWindSpeedsB WRtnP7 smallint Probabilistic storm wind speed for return period 7
(mph)

huRPWindSpeedsB WRtnP4 smallint Probabilistic storm wind speed for return period 4
(mph)

huRPWindSpeedsB wRtnP3 smallint Probabilistic storm wind speed for return period 3
(mph)

huRPWindSpeedsB wRtnP2 smallint Probabilistic storm wind speed for return period 2
(mph)

huRPWindSpeedsB WRtnP5 smallint Probabilistic storm wind speed for return period 5
(mph)

huRPWindSpeedsB WRtnP6 smallint Probabilistic storm wind speed for return period 6
(mph)

huRPWindSpeedsB CensusBlock char(15) Census block

huRPWindSpeedsB WRtnP1 smallint Probabilistic storm wind speed for return period 1
(mph)

huRapidLossResults LossType varchar(50) Loss type (building, content, etc.)

huRapidLossResults Percentile smallint Percentile

huRapidLossResults ResultsType varchar(50) Results type

huRapidLossResults ResultsValue real Results value

huRapidLossResults huScenarioName varchar(40) Hurricane scenario name

huReports FileName varchar(50) Long report name
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huReports bAvailable smallint Available flag

huReports ReportName varchar(50) Short report name

huReports TabName varchar(50) Report tab name
huResultsBldgEconOutputAndEm | EconLossType varchar(12) Loss type (building, content, etc.)

pOccB

huResultsBldgEconOutputAndEm | RES2I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | RES1I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | IND6I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | IND2I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | IND5I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | IND3I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | IND4I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | IND1I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | EDU1I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | EDU2I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | GOV2I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | AGR1I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | REL1I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | Return_Period varchar(25) Return period

pOccB

huResultsBldgEconOutputAndEm | huScenarioName varchar(40) Hurricane scenario name

pOccB

huResultsBldgEconOutputAndEm | CensusBlock char(15) Census block

pOccB

huResultsBldgEconOutputAndEm | GOV1I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | RES3FI real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | RES3EI real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | RES4I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | RES5I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | RES6I real Building economic output results by occupancy

pOccB
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huResultsBldgEconOutputAndEm | RES3CI real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | RES3DI real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | RES3BI real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | RES3AI real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | COM10I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | COM7I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | COM6I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | COM8I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | COMO9I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | COM1lI real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | COM2I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | COMS5I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | COM3I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | COM4I real Building economic output results by occupancy
pOccB

huResultsBldgEconOutputAndEm | RES1I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | EconLossType varchar(12) Loss type (building, content, etc.)

pOccT

huResultsBldgEconOutputAndEm | Return_Period varchar(25) Return period

pOccT

huResultsBldgEconOutputAndEm | COM1lI real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | COM2I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | RES6I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | RES5I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | COM5I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | COM3I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | COM4l| real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | COM6I real Building economic output results by occupancy

pOccT
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huResultsBldgEconOutputAndEm | RES3BI real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | RES3CI real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | RES3Al real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | RES4I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | RES3FI real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | RES3DI real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | RES3EI real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | huScenarioName varchar(40) Hurricane scenario name

pOccT

huResultsBldgEconOutputAndEm | REL1I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | GOV1I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | AGR1I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | IND6I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | EDU2I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | GOV2I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | EDU1I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | COM7I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | COMO9I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | COM10I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | COMS8I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | IND5I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | IND4I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | IND1I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | IND3I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | IND2I real Building economic output results by occupancy
pOccT

huResultsBldgEconOutputAndEm | RES2I real Building economic output results by occupancy

pOccT
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huResultsBldgEconOutputAndEm | Tract char(11) Census tract

pOccT

huResultsCareFlty Minor real Hurricane probability of minor damage
huResultsCareFlty Moderate real Hurricane probability of moderate damage
huResultsCareFlty LossOfUse real Loss of use in days

huResultsCareFlty bCurrent bit Hurricane results current flag
huResultsCareFlty huScenarioName varchar(40) Hurricane scenario name
huResultsCareFlty Severe real Hurricane probability of severe damage
huResultsCareFlty Complete real Hurricane probability of complete damage
huResultsCareFlty Return_Period varchar(25) Return period

huResultsCareFlty CareFltyld char(8) Facility ID

huResultsEmergCtr Severe real Hurricane probability of severe damage
huResultsEmergCtr Complete real Hurricane probability of complete damage
huResultsEmergCtr huScenarioName varchar(40) Hurricane scenario name
huResultsEmergCtr LossOfUse real Loss of use in days

huResultsEmergCtr Moderate real Hurricane probability of moderate damage
huResultsEmergCtr Minor real Hurricane probability of minor damage
huResultsEmergCtr bCurrent bit Hurricane results current flag
huResultsEmergCtr Return_Period varchar(25) Return period

huResultsEmergCtr Eocld char(8) Facility ID

huResultsFireStation Complete real Hurricane probability of complete damage
huResultsFireStation Severe real Hurricane probability of severe damage
huResultsFireStation huScenarioName varchar(40) Hurricane scenario name
huResultsFireStation Minor real Hurricane probability of minor damage
huResultsFireStation bCurrent bit Hurricane results current flag
huResultsFireStation LossOfUse real Loss of use in days

huResultsFireStation Moderate real Hurricane probability of moderate damage
huResultsFireStation Return_Period varchar(25) Return period

huResultsFireStation FireStationld char(8) Facility ID

huResultsPoliceStation LossOfUse real Loss of use in days
huResultsPoliceStation Minor real Hurricane probability of minor damage
huResultsPoliceStation bCurrent bit Hurricane results current flag
huResultsPoliceStation huScenarioName varchar(40) Hurricane scenario name
huResultsPoliceStation Return_Period varchar(25) Return period

huResultsPoliceStation PoliceStationld char(8) Facility ID

huResultsPoliceStation Moderate real Hurricane probability of moderate damage
huResultsPoliceStation Complete real Hurricane probability of complete damage
huResultsPoliceStation Severe real Hurricane probability of severe damage
huResultsSchool Minor real Hurricane probability of minor damage
huResultsSchool Moderate real Hurricane probability of moderate damage
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huResultsSchool LossOfUse real Loss of use in days

huResultsSchool Schoolld char(8) Facility ID

huResultsSchool Return_Period varchar(25) Return period

huResultsSchool Severe real Hurricane probability of severe damage
huResultsSchool huScenarioName varchar(40) Hurricane scenario name

huResultsSchool Complete real Hurricane probability of complete damage
huResultsSchool bCurrent bit Hurricane results current flag
huResultsUserDefined Moderate real Hurricane probability of moderate damage
huResultsUserDefined Minor real Hurricane probability of minor damage
huResultsUserDefined bCurrent bit Hurricane results current flag
huResultsUserDefined Severe real Hurricane probability of severe damage
huResultsUserDefined Complete real Hurricane probability of complete damage
huResultsUserDefined huScenarioName varchar(40) Hurricane scenario name
huResultsUserDefined Return_Period varchar(25) Return period

huResultsUserDefined UserDefinedFltyld char(8) Facility ID

huReturn Periods RPString varchar(25) Return period description

huReturn Periods Return_Period varchar(25) Return period

huSchool sbtName varchar(10) Hurricane specific building type name
huSchool Schoolld char(8) Facility ID

huSchool huBldgSchemeName varchar(20) Wind building mapping scheme
huShelterCategoryWeights Value real Shelter category weight value
huShelterCategoryWeights Class char(5) Shelter category weight class
huShelterCategoryWeights Description varchar(100) | Shelter category weight description
huShelterDSProb Value real Shelter damage state probability value
huShelterDSProb WeightFactor char(5) Shelter damage state probability weight factor
huShelterDSProb Description varchar(100) | Shelter damage state probability description
huShelterRelModFactors Value real Shelter relocation modification factor value
huShelterRelModFactors Class char(5) Shelter relocation modification factor class
huShelterRelModFactors Description varchar(100) | Shelter relocation modification factor description
huShelterResultsB huScenarioName varchar(40) Hurricane scenario name
huShelterResultsB Return_Period varchar(25) Return period

huShelterResultsB DisplacedHouseHolds int Hurricane shelter displaced households results
huShelterResultsB CensusBlock char(15) Full census block number
huShelterResultsB bCurrent bit Hurricane results current flag
huShelterResultsB ShortTermShelterNeeds int Hurricane shelter short term needs results
huShelterResultsT Return_Period varchar(25) Return period

huShelterResultsT DisplacedHouseHolds int Hurricane shelter displaced households results
huShelterResultsT Tract char(11) Census tract

huShelterResultsT huScenarioName varchar(40) Hurricane scenario name
huShelterResultsT ShortTermShelterNeeds int Hurricane shelter short term needs results
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huShelterResultsT bCurrent bit Hurricane results current flag
huShelterUtilityFactors Description varchar(100) | Shelter utility description

huShelterUtilityFactors Class char(5) Shelter utility class

huShelterUtilityFactors Value real Shelter utility factor

huSgFootageBldgTypeB CECBLI real Hurricane specific building type count or exposure
huSqFootageBldgTypeB CERBHi real Hurricane specific building type count or exposure
huSgFootageBldgTypeB CERBMI real Hurricane specific building type count or exposure
huSqFootageBldgTypeB CECBMi real Hurricane specific building type count or exposure
huSgFootageBldgTypeB CECBHi real Hurricane specific building type count or exposure
huSgFootageBIldgTypeB SPMBSI real Hurricane specific building type count or exposure
huSqFootageBldgTypeB MERBHi real Hurricane specific building type count or exposure
huSgFootageBldgTypeB MERBMi real Hurricane specific building type count or exposure
huSqFootageBldgTypeB CERBLI real Hurricane specific building type count or exposure
huSgFootageBldgTypeB MECBHi real Hurricane specific building type count or exposure
huSgFootageBldgTypeB MECBLI real Hurricane specific building type count or exposure
huSqFootageBldgTypeB MECBMi real Hurricane specific building type count or exposure
huSgFootageBldgTypeB MERBLI real Hurricane specific building type count or exposure
huSqFootageBldgTypeB MH76HUDI real Hurricane specific building type count or exposure
huSgFootageBldgTypeB MHPHUDiI real Hurricane specific building type count or exposure
huSqFootageBldgTypeB SECBHi real Hurricane specific building type count or exposure
huSqFootageBldgTypeB MH94HUDIIIi real Hurricane specific building type count or exposure
huSgFootageBldgTypeB MH94HUDIi real Hurricane specific building type count or exposure
huSqFootageBldgTypeB MH94HUDIIi real Hurricane specific building type count or exposure
huSgFootageBldgTypeB SPMBMi real Hurricane specific building type count or exposure
huSqFootageBldgTypeB SERBLI real Hurricane specific building type count or exposure
huSgFootageBldgTypeB SPMBLI real Hurricane specific building type count or exposure
huSgFootageBldgTypeB SECBMi real Hurricane specific building type count or exposure
huSqFootageBldgTypeB SECBLI real Hurricane specific building type count or exposure
huSgFootageBldgTypeB SERBMi real Hurricane specific building type count or exposure
huSqFootageBldgTypeB SERBHi real Hurricane specific building type count or exposure
huSgFootageBldgTypeB CensusBlock char(15) Full census block humber
huSqFootageBldgTypeB MSF1i real Hurricane specific building type count or exposure
huSqFootageBldgTypeB WMUHSI real Hurricane specific building type count or exposure
huSgFootageBIldgTypeB MSF2i real Hurricane specific building type count or exposure
huSqFootageBldgTypeB MMUH1i real Hurricane specific building type count or exposure
huSgFootageBldgTypeB WSF1i real Hurricane specific building type count or exposure
huSqFootageBldgTypeB WMUH2i real Hurricane specific building type count or exposure
huSgFootageBldgTypeB WSF2i real Hurricane specific building type count or exposure
huSgFootageBldgTypeB WMUHLi real Hurricane specific building type count or exposure
huSqFootageBldgTypeB MLRIi real Hurricane specific building type count or exposure
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huSqFootageBldgTypeB MLRM2i real Hurricane specific building type count or exposure
huSgFootageBldgTypeB MMUH2i real Hurricane specific building type count or exposure
huSqFootageBldgTypeB MLRM1i real Hurricane specific building type count or exposure
huSqFootageBldgTypeB MMUH3I real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT CECBLI real Hurricane specific building type count or exposure
huSqFootageBldgTypeT MERBMi real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT CERBHi real Hurricane specific building type count or exposure
huSqFootageBldgTypeT MERBLI real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT MLRIi real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT MERBHi real Hurricane specific building type count or exposure
huSqFootageBldgTypeT MECBMi real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT MECBLI real Hurricane specific building type count or exposure
huSqFootageBldgTypeT CERBMi real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT MECBHi real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT CERBLiI real Hurricane specific building type count or exposure
huSqFootageBldgTypeT MLRM2i real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT SECBMi real Hurricane specific building type count or exposure
huSqFootageBldgTypeT SECBLI real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT SERBHi real Hurricane specific building type count or exposure
huSqFootageBldgTypeT MH76HUDI real Hurricane specific building type count or exposure
huSqFootageBldgTypeT SECBHi real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT MHPHUDiI real Hurricane specific building type count or exposure
huSqFootageBldgTypeT CECBMi real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT SPMBSI real Hurricane specific building type count or exposure
huSqFootageBldgTypeT CECBHi real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT SERBMi real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT SERBLI real Hurricane specific building type count or exposure
huSqFootageBldgTypeT SPMBMi real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT SPMBLI real Hurricane specific building type count or exposure
huSqFootageBldgTypeT MH94HUDIi real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT WSF1i real Hurricane specific building type count or exposure
huSqFootageBldgTypeT WSF2i real Hurricane specific building type count or exposure
huSqFootageBldgTypeT WMUH1i real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT MH94HUDIIli real Hurricane specific building type count or exposure
huSqFootageBldgTypeT Tract char(11) Census tract

huSgFootageBIldgTypeT MH94HUDIIi real Hurricane specific building type count or exposure
huSqFootageBldgTypeT MLRM1i real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT MMUH2i real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT MMUH1i real Hurricane specific building type count or exposure
huSqFootageBldgTypeT MMUH3I real Hurricane specific building type count or exposure
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huSqFootageBldgTypeT WMUH2i real Hurricane specific building type count or exposure
huSgFootageBIldgTypeT WMUH3I real Hurricane specific building type count or exposure
huSqFootageBldgTypeT MSF2i real Hurricane specific building type count or exposure
huSqFootageBldgTypeT MSF1i real Hurricane specific building type count or exposure
huSummaryDamage ShelterDisp real Shelter displacement
huSummaryDamage ComDamage real Complete damage
huSummaryDamage SevDamage real Severe damage

huSummaryDamage ShelterShortTerm real Short term shelter requirements
huSummaryDamage huScenarioName varchar(40) Hurricane scenario name
huSummaryDamage Tract char(11) Census tract

huSummaryDamage ReturnPeriod varchar(25) Return period

huSummaryDamage GenBldgOrGenOcc varchar(20) General buiding or general occupancy
huSummaryDamage ModDamage real Moderate damage
huSummaryDamage NonDamage real No damage

huSummaryDamage MinDamage real Minor damage

huSummaryDamageB ShelterShortTerm real Short term shelter requirements
huSummaryDamageB ModDamage real Moderate damage
huSummaryDamageB MinDamage real Minimal damage
huSummaryDamageB NonDamage real No damage

huSummaryDamageB SevDamage real Severe damage
huSummaryDamageB CombDamage real Complete damage
huSummaryDamageB ShelterDisp real Shelter displacement
huSummaryDamageB huScenarioName varchar(40) Hurricane scenario name
huSummaryDamageB ReturnPeriod varchar(25) Return period

huSummaryDamageB CensusBlock char(15) Census block

huSummaryDamageB GenBldgOrGenOcc varchar(20) General buiding or general occupancy
huSummaryLoss RelLoss real Relocation loss

huSummaryLoss InvLoss real Inventory loss

huSummaryLoss ConLoss real Content loss

huSummaryLoss WagLoss real Wage loss

huSummaryLoss IncLoss real Income loss

huSummaryLoss RenLoss real Rental loss

huSummaryLoss huScenarioName varchar(40) Hurricane scenario name
huSummaryLoss GenBldgOrGenOcc varchar(20) General buiding or general occupancy
huSummaryLoss Tract char(11) Census tract

huSummaryLoss BuiLoss real Building loss

huSummaryLoss ReturnPeriod varchar(25) Return period

huSummaryLoss TotLoss real Total loss

huSummaryLossB TotLoss real Total loss

huSummaryLossB ReturnPeriod varchar(25) Return period
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huSummaryLossB GenBIldgOrGenOcc varchar(20) General buiding or general occupancy

huSummaryLossB BuiLoss real Building loss

huSummaryLossB ConLoss real Content loss

huSummaryLossB InvLoss real Inventory loss

huSummaryLossB WagLoss real Wage loss

huSummaryLossB huScenarioName varchar(40) Hurricane scenario name

huSummaryLossB RelLoss real Relocation loss

huSummaryLossB IncLoss real Income loss

huSummaryLossB CensusBlock char(15) Full census block nhumber

huSummaryLossB RenLoss real Rental loss

huTemplateScenario CurrentScenario varchar(40) Current hurricane scenario name

huTemplateScenario ScenarioType Varchar(20) Scenario type

huTemplateScenario IRunCnt Int Run count

huTemplateScenario InitialWaterLevelHeight Float Initial water level height

huTerrain SRindex float Hurricane surface roughness index (calculated)

huTerrain Tract char(11) Census tract

huTerrain SurfaceRoughness real Hurricane surface roughness value (meters)

huTerrainB SRindex float Hurricane surface roughness index (calculated)

huTerrainB CensusBlock char(15) Census block

huTerrainB SurfaceRoughness real Hurricane surface roughness value (meters)

huTract WindGridindex smallint Wind grid index

huTract huOccMapSchemeName | varchar(20) Hurricane general building stock occupancy
mapping list ID

huTract huBldgSchemeName varchar(20) Wind building mapping scheme name

huTract Tract char(11) Census block

huTract DistToCoast real Distance between the census tract centroid and
the coast line

huTract SurfaceRoughness real Hurricane surface roughness value (meters)

huTreeParameters StemsPerAcre int Count of stems per acre

huTreeParameters PreDomTreeType varchar(20) Predominate tree type

huTreeParameters Tract char(11) Census tract

huTreeParameters TreeHeightGreater60 real Count greater than 60 ft

huTreeParameters TreeHeightLess40 real Count less than 40 ft

huTreeParameters TreeHeight40To60 real Count 40 to 60 ft

huTreeParametersB TreeHeightGreater60 real Count greater than 60 ft

huTreeParametersB TreeHeightLess40 real Count less than 40 ft

huTreeParametersB TreeHeight40To60 real Count 40 to 60 ft

huTreeParametersB CensusBlock char(15) Census block

huTreeParametersB StemsPerAcre int Count of stems per acre

huTreeParametersB PreDomTreeType varchar(20) Predominant tree type

huUserDefinedFIty UserDefinedFltyld char(8) Facility ID
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huUserDefinedFlty huBldgSchemeName varchar(20) Wind building mapping scheme
huUserDefinedFIty sbtName varchar(10) Hurricane specific building type name
hzSurgeFRCombByBIdgTypeB StudyCaselD int Study case ID
hzSurgeFRCombByBIdgTypeB ReturnPeriodld char(6) Return period ID
hzSurgeFRCombByBIdgTypeB AnalysisOptld int Analysis option ID
hzSurgeFRCombByBIdgTypeB CensusBlock char(15) Census block
hzSurgeFRCombByBIdgTypeB BldgTypelD int Building type ID
hzSurgeFRCombByBIdgTypeB Firm int NFIP FIRM
hzSurgeFRCombByBIdgTypeB PrePostPct real Pre-post percent
hzSurgeFRCombByBIdgTypeB H_BuildingLoss real Hurricane building loss
hzSurgeFRCombByBIdgTypeB H_ContentsLoss real Hurricane content loss
hzSurgeFRCombByBIdgTypeB H_InventoryLoss real Hurricane inventory loss
hzSurgeFRCombByBIdgTypeB F_BuildingLoss real Flood building loss
hzSurgeFRCombByBIldgTypeB F_ContentsLoss real Flood content loss
hzSurgeFRCombByBIldgTypeB F_InventoryLoss real Flood inventory loss
hzSurgeFRCombByBIdgTypeB ExpBldg int Building exposure
hzSurgeFRCombByBIldgTypeB ExpCont int Building content
hzSurgeFRCombByBIdgTypeB Explnventory int Inventory exposure
hzSurgeFRCombByBIldgTypeB H_BldgPct real Hurricane building percent
hzSurgeFRCombByBIdgTypeB H_ContPct real Hurricane content percent
hzSurgeFRCombByBIdgTypeB H_InvPct real Hurricane inventory percent
hzSurgeFRCombByBIldgTypeB F_BldgPct real Flood building percent
hzSurgeFRCombByBIdgTypeB F_ContPct real Flood content percent
hzSurgeFRCombByBIdgTypeB F_InvPct real Flood inventory percent
hzSurgeFRCombByBIdgTypeB FH_BIdgPct real Flood-hurricane building percent
hzSurgeFRCombByBIldgTypeB FH_ContPct real Flood-hurricane content percent
hzSurgeFRCombByBIdgTypeB FH_InvPct real Flood-hurricane inventory percent
hzSurgeFRCombByBIdgTypeB BldgFloodLoss real Building flood loss
hzSurgeFRCombByBIldgTypeB BldgWindLoss real Building wind loss
hzSurgeFRCombByBIdgTypeB BldgCombLoss real Building combined loss
hzSurgeFRCombByBIdgTypeB ContFloodLoss real Content flood loss
hzSurgeFRCombByBIdgTypeB ContWindLoss real Content wind loss
hzSurgeFRCombByBIdgTypeB ContCombLoss real Content combined loss
hzSurgeFRCombByBIldgTypeB InvFloodLoss real Inventory flood loss
hzSurgeFRCombByBIdgTypeB InvWindLoss real Inventory wind loss
hzSurgeFRCombByBIldgTypeB InvCombLoss real Inventory combined loss
hzSurgeFRCombSOccupB StudyCaselD int Study case ID
hzSurgeFRCombSOccupB ReturnPeriodld char(6) Return period 1D
hzSurgeFRCombSOccupB AnalysisOptld int Analysis option ID
hzSurgeFRCombSOccupB CensusBlock char(15) Census block
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hzSurgeFRCombSOccupB SOccup varchar(5) Specific occupancy

hzSurgeFRCombSOccupB Pre_PostFirm bit Pre-post FIRM

hzSurgeFRCombSOccupB PrePostPCT float Pre-post FIRM percent

hzSurgeFRCombSOccupB PrePostExp float Pre-post exposure

hzSurgeFRCombSOccupB Exposure int Exposure

hzSurgeFRCombSOccupB BldgFloodLoss float Building flood loss

hzSurgeFRCombSOccupB BldgWindLoss float Building wind loss

hzSurgeFRCombSOccupB BldgCombLoss float Building combined loss

hzSurgeFRCombSOccupB ContFloodLoss float Content flood loss

hzSurgeFRCombSOccupB ContWindLoss float Content wind loss

hzSurgeFRCombSOccupB ContCombLoss float Content combined loss

hzSurgeFRCombSOccupB InvFloodLoss float Inventory flood loss

hzSurgeFRCombSOccupB InvWindLoss float Inventory wind loss

hzSurgeFRCombSOccupB InvCombLoss float Inventory combined loss

huEfBldgCharwt WtPercent real Hurricane wind building type characteristic total
distribution value

huEfBldgCharwt wbID smallint wbID should be one to one relationship with the
huWindBIldgChar table in the system database

huEfBldgEconRTBuslInterruptio n | HUEfSbt varchar(10) Essential facility building type

huEfBIdgEconRTBusInterruptio n | None Real Building economic no damage state

huEfBldgEconRTBusInterruptio n | MinorDS real Building economic minor damage state

huEfBldgEconRTBuslInterruptio n | ModerateDS real Building economic moderate damage state

huEfBldgEconRTBusInterruptio n | CompleteDS real Building economic complete damage state

huEfBIdgEconRTBusInterruptio n | SevereDS real Building economic severe damage state

huEfBldgMapping HUEfSbt varchar(10) Hurricane specific building type name

huEfBldgMapping huEfBldgSchemeName varchar(20) Wind building mapping scheme

huEfBldgMapping PercentDist real Hurricane building characteristic distribution

huEfBldgMapping BldgCharlD int Hurricane list of wind building characteristic ID

huEfBldgMappingList SchemeDescription varchar(40) Hurricane mapping scheme list description

huEfBldgMappingList huEfBldgSchemeName varchar(20) Wind building mapping scheme

huEfBldgMappingList SchemeUpdated datetime Hurricane mapping scheme list updated date

huEfBldgMappingList Updateable bit Editable flag

huEfBldgMappingList SchemeCreated datetime Hurricane scheme creation date

huEfBldgMappingList CaselD int Location filter

huEfBldgMappingListExt huEfBldgSchemeName varchar(20) Wind building mapping scheme

huEfBldgMappingListExt huEfBldgSchemeNameExt | varchar(255) | Wind building mapping scheme displayed
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