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The research and development and studies that provided the basis for this publication were
conducted pursuant to a contract with the Federal Emergency Management Agency (FEMA)
by the:

U ) e,

The National Institute of Building Sciences (NIBS), located in Washington, DC, is a non-
governmental, non-profit organization, authorized by Congress to encourage a more rational
building regulatory environment, to accelerate the introduction of existing and new
technology into the building process and to disseminate technical information.

Copies of this report are available through the Federal Emergency Management Agency. For
information contact FEMA @ www.fema.gov/hazus or:

FEMA Distribution Center
P.O. Box 2012
Jessup, Maryland 20794-2012
Tel.: 1 800-480-2520
Fax: 301-362-5335

HAZUS® is a trademark of the Federal Emergency Management Agency.

HAZUS-MH MR3 User Manual



HAZUS-MH MR3 User Manual



ACKNOWLEDGMENTS

HAZUS-MH, HAZUS-MH MR1, HAZUS-MH MR2 and HAZUS-MH MR3

Hurricane Model Methodology Development

Wind Committee

Chairman, Joseph Minor, Consultant, Rockport, Texas

Arthur Chiu, University of Hawaii, Honolulu, Hawaii

Mark Levitan, Louisiana State University, Baton Rouge, Louisiana

Richard Marshall, Consultant, Poolesville, Maryland

Robert McComb, Texas Tech University, Lubbock, Texas

Kishor Mehta, Texas Tech University, Lubbock, Texas

Dale Perry, Texas A&M University, College Station, Texas

Mark Powell, National Oceanic and Atmospheric Administration, Miami, Florida
Douglas Smits, City of Charleston, Charleston, South Carolina

Masoud Zadeh, Consultant, San Jose, California

Applied Research Associates, Inc., Raleigh, North Carolina

Peter Vickery, Project Manager, Lawrence Twisdale, Jr., Project Manager; Jason Lin,
Peter Skerlj, Michael Young, Francis Lavelle, Reddy Kadasani, Chris Driscoll, Kevin
Huang, Peter Montpellier, Andrew Steckley, Jeffrey Sciaudone, Yingzhao Chen, Dhiraj
Wadhera

Consultants

Impact Forecasting, Chicago, Illinois, Sethu Raman, North Carolina State University,
Raleigh, North Carolina;, Thomas Smith, TLSmith Consulting, Rockton, Illinois; Timothy
Reinhold, Clemson University, Clemson, South Carolina

Hurricane Model Software Development

Software Committee

Chairman, Dick Bilden, Consultant, Reston, Virginia

Co-Chairman, Mike Haecker, Consultant, Austin, Texas

Dan Cotter, Terrapoint, The Woodlands, Texas

Gerry Key, Computer Sciences Corporation, San Diego, California

Tracy Lenocker, Lenocker and Associates, Inc., Orange, California

Ken Lewis, KVL and Associates, Inc., Scottsdale, Arizona

Frank Opporto, DHS, EP&R Directorate (FEMA), Information Services Technology
Division, Washington, D.C.

Dirk Vandervoort, POWER Engineers, Inc., Boise Idaho

Leslie Weiner-Leandro, DHS, EP&R Directorate (FEMA), Information Services
Technology Division, Washington, D.C.

HAZUS-MH MR3 User Manual



vi

Applied Research Associates, Inc., Raleigh, North Carolina

Francis Lavelle, Project Manager, Chris Driscoll, Reddy Kadasani, Richard Pearson,
Jr., Peter Vickery, Steve Brooks, Andrew Steckley

Beta Test Subcommittee — HAZUS-MH

Darryl Davis, Corps of Engineers Hydrologic Engineering Center, Davis, California
Neil Grigg, Colorado State University, Fort Collins, Colorado

Charles Kircher, Kircher & Associates, Palo Alto, California

Tracy Lenocker, Lenocker and Associates, Inc., Orange, California

Kenneth Lewis, KVL and Associates, Inc., Scottsdale, Arizona

Masoud Zadeh, Consultant, San Jose, California

Beta Test Communities — HAZUS-MH

Division of Emergency Management, Tallahassee, Florida, Washington State Emergency
Management, Camp Murray, Washington, Whatcom County Public Works, Bellingham,
Washington; Johnson County, Olathe, Kansas, Mecklenburg County Stormwater
Services, Charolotte, North Carolina;, Louisiana State University, Baton Rouge,
Louisiana,; Charleson County Building Services, North Charleston, South Carolina

Beta Test Subcommittee — HAZUS-MH MR 1

Douglas Bausch, Department of Homeland Security, Federal Emergency Management
Agency, Washington, D.C.

Richard Eisner, Governor's Olffice of Emergency Services, Oakland, California

John Knight, South Carolina Emergency Management Division, Columbia, South
Carolina

Kevin Mickey, The Polis Center, Indianapolis, Indiana

Mark Neimeister, Delaware Geological Survey, Newark, Delaware

Lynn Seirup, New York City Office of Emergency Management, New York, New York

Beta Test Subcommittee — HAZUS-MH MR2
Douglas Bausch, Department of Homeland Security, Federal Emergency Management
Agency, Washington, D.C.
John Knight, South Carolina Emergency Management Division, Columbia, South
Carolina
Kevin Mickey, The Polis Center, Indianapolis, Indiana
Joe Rachel, Department of Homeland Security, Federal Emergency Management Agency,
Washington, D.C.
Ken Wallace, Department of Homeland Security, Federal Emergency Management
Agency, Washington, D.C.
Bryan Siltanen, Advanced Systems Development, Inc., Arlington, VA

Beta Test Subcommittee — HAZUS-MH MR3
Douglas Bausch, Department of Homeland Security, Federal Emergency Management
Agency, Washington, D.C.
John Buechler, The Polis Center, Indianapolis, IN
Susan Cutter, Hazards and Vulnerability Research Institute, University of South

HAZUS-MH MR3 User Manual



Vi

Carolina, Columbia, SC

Aiju Ding, CivilTech Engineering, Inc., Cypress, TXs

Craig Eissler, Geo-Tech Visual Power Tec Texas Geographic Society, Austin, TX
Melanie Gall, Hazards and Vulnerability Research Institute, University of South

Carolina, Columbia, SC
Shane Hubbard, The Polis Center, Indianapolis, IN
David Maltby, Geo-Tech Visual Power Tech/First American Flood Data Services, Austin,

X

Kevin Mickey, The Polis Center, Indianapolis, IN

David Niel, APPTIS Inc., McLean, VA

Jack Schmitz, The Polis Center, Indianapolis, IN

Bryan Siltanen, APPTIS Inc., McLean, VA

Hilary Stephens, Greenhorne & O'Mara, Inc., Laurel, MD

Eric Tate, Hazards and Vulnerability Research Institute, University of South Carolina,
Columbia, SC

HAZUS-MH and HAZUS-MH MR1 Shell Development

PBS&J, Atlanta, Georgia
Mourad Bouhafs, Program Manager, Pushpendra Johari, Sandeep Mehndiratta

Special thanks to ESRI for its assistance in coordinating ArcGIS with HAZUS-MH

Project Sponsorhsip and Oversight

Department of Homeland Security, FEMA, Mitigation Division, Washington, D.C.

Frederick Sharrocks, Section Chief, Assessment & Plan for Risk; Cliff Oliver, Chief, Risk
Assessment Branch;, Edward Laatsch, Chief, Building Science and Technology, Eric
Berman, Project Officer, Claire Drury, Project Officer, Paul Tertell, Michael Mahoney,
Stuart Nishenko, ScottMcAfee, Paul Bryant

FEMA Technical Monitors
Douglas Bausch, FEMA Region 8; Mark Crowell, Physical Scientist; John Ingargiola,
Douglas Bellemo, Allyson Lichtenfels, Divisional Coordination

Special thanks to the National Aeronautics and Space Administration for providing financial
assistance for developing tree debris estimation capability in the Hurricane Model

Program Management

National Institute of Building Sciences, Washington, D.C.
Philip Schneider, Director, Multihazard Loss Estimation Methodology Program,
Barbara Schauer, Senior Project Manager

HAZUS-MH MR3 User Manual



viii

HAZUS-MH MR3 User Manual



MESSAGE TO USERS

The HAZUS Hurricane Model is designed to produce loss estimates for use by federal, state,
regional and local governments in planning for hurricane risk mitigation, emergency
preparedness, response and recovery. The methodology deals with important aspects of the
built environment, and a wide range of different types of losses. Extensive national databases
are embedded within HAZUS, containing information such as demographic aspects of the
population in a study region, square footage for different occupancies of buildings, and
numbers and locations of bridges. Embedded parameters have been included as needed.
Using this information, users can carry out general loss estimates for a region. The HAZUS
methodology and software are flexible enough so that locally developed inventories and
other data that more accurately reflect the local environment can be substituted, resulting in
increased accuracy.

Uncertainties are inherent in any loss estimation methodology. They arise in part from
incomplete scientific knowledge concerning hurricanes and their effects upon buildings and
facilities. They also result from the approximations and simplifications that are necessary for
comprehensive analyses. Incomplete or inaccurate inventories of the built environment,
demographics and economic parameters add to the uncertainty. Where inventories,
demographics and economic parameters track closely those assumed and built into the basic
methodology, estimates of loss should be within a factor of two. Where one or more of these
parameters are incomplete or inaccurate the range of uncertainty may exceed a factor of two
or more.

The hurricane loss estimation methodology is based on sound scientific and engineering
principals and experimental and experience data. The methodology has been tested against
the judgment of experts and, to the extent possible, against records from several past
hurricanes. However, limited and incomplete data about actual hurricane damage precludes
complete calibration of the methodology. Nevertheless, when used with embedded
inventories and parameters, the HAZUS Hurricane Model has provided a credible estimate of
such aggregated losses as the total cost of damage.

Users should be aware of the following specific limitations:

e While the HAZUS Hurricane Model can be used to estimate losses for an individual
building, the results must be considered as average for a group of similar buildings. It
is frequently noted that nominally similar buildings have experienced vastly different
damage and losses during a hurricane.

e The Hurricane model contains definitions and assumptions regarding building
strengths that represent a norm for construction in hurricane zones. These norms are
defined in the technical manual. Where construction quality is known to be different
from the defined norms, larger uncertainties in loss projections may be realized.

HAZUS should still be regarded as a work in progress. Additional damage and loss data from
actual hurricanes and further experience in using the software will contribute to
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improvements in future releases. To assist us in further improving HAZUS, users are invited
to submit comments on methodological and software issues by letter, fax or e-mail to:

Philip Schneider

National Institute of Building Sciences
1090 Vermont Ave., N.W.
Washington, DC 20005

Tel: 202-289-7800 ext. 127

Fax: 202-289-1092

E-Mail: HAZUSGenHelp@nibs.org

Eric Berman

Department of Homeland Security
Federal Emergency Management Agency
Mitigation Division

500 C Street, S.W.

Washington, DC 20472

Tel: 202-646-3427

Fax: 202-646-2787

E-Mail: Eric.Berman@dhs.gov
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LIMITATIONS OF THE HAZUS-MH MR3 SOFTWARE

Installation

HAZUS-MH MR3 is certified to run on ArcGIS 9.2 SP2. Tests have shown that
HAZUS-MH MR3 is unable to fully function on the ArcGIS 9.2 platform only. SP1
is required, but SP2 is preferable. ArcGIS 9.2 SP2 is available from the ESRI
website.

HAZUS-MH MR3 is certified to run on MS Windows 2000 SP2, SP3 and SP 4 and
Windows XP SP1 and SP2. A user is allowed to install HAZUS-MH MR2 on MS
Windows 2000 and XP for Service Packs higher than SP4 and SP2 respectively, but
HAZUS-MH MR2 is not certified to work flawlessly with those service packs.

HAZUS-MH MR3 must be uninstalled only with the Windows Add/Remove
Programs utility. For details on uninstalling, please consult the User Manuals.

Users who plan to operate HAZUS-MH MR3 in a network environment will be able
to perform HAZUS operations, such as importing, but not study region creation.

Study Region Size

The database management system of HAZUS-MH MR3 is SQL 2005 Express. This
system has a size limit of 4 GB per database, which limits the size of the regions to
about 3,000 census tracts, equivalent to an area with a population of about 9 million.
For a multi-hazard study region that includes data for all three hazards, the 4 GB limit
will permit an even smaller study region. To work around this, the full version of
Microsoft SQL Server 2005 Workgroup Standard Edition must be used (see
Appendix F in the Hurricane User Manual).

Multihazard loss analysis capability is limited to the 23 states that experience
hurricane, flood and earthquake hazards and requires that the user first run annualized
losses for each of the three hazards.

To maximize the size of a study region that may be analyzed, set the virtual memory
size from a minimum of 2048 MB to a maximum of 4096 MB. For the earthquake
model, the virtual memory size may be increased from a minimum of /024 MB to a
maximum of 2048 MB for optimal operation. Here are the steps for setting the virtual
memory size:

Click on Start | Settings | Control Panel | System |
Click on the Advanced Tab

Click on the Performance Options button

Click the Change button under Virtual Memory
Replace the initial and maximum values

6. Click Apply

The HAZUS-MH MR3 installation allows the user to specify the folder where the
state data will be copied through the "Choose Data Path" dialog in the installation

Nk W=
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wizard. If, at the time of installation, the user specifies the folder where the data will
be copied after installation, they only need to perform Step 1 as described below. If
at the time of installation the User does not specify the folder where the state data will
be copied by the user after installation, or if they want to change the folder specified
during installation, then Steps 2 through 4 for updating the Registry should be
completed.

NOTE: The "Choose Data Path" dialog in the installation process only specifies the
folder where the state data will be copied by the user from the DVD after installation
has completed. This dialog doesn't copy the data from the DVD to the specified
folder; that has to be done manually by the user after installation.

1. Copy one or more of the state data folders (e.g., NC1), both the DVD identification
files (e.g., DI1.txt ” 4.txt) and "syBoundary.mdb" from the Data DVD to a folder on
your hard drive (e.g., D:\HAZUSData\). As an example, the following graphic
illustrates how the data for the state of South Carolina would be organized under the
HAZUS Data folder.

2. Next, point the program to the data folder on your local hard drive. To do this,
click the "Start" button and select "Run" to open the Run window, type "regedit" in
the Run window edit box and click the "OK" button to open the Registry Editor.
Navigate through the folders listed in the Registry Editor to the following location:

HKEY LOCAL MACHINE | SOFTWARE | FEMA | HAZUS-MH | General

3. Now look at the right side of the window and find the entry called "DataPath1".
Double click on "DataPath1" to open the Edit String window and enter the full name
of the folder on the hard drive that contains the data copied from the DVDs in the edit
box. Click the OK button to update the DataPath1 value.

IMPORTANT: Make sure the path ends with a "\" and do not change any of the other
registry settings.

4. Close the Registry Editor by choosing Exit from the File menu of the Registry
Editor.

Capabilities

Transferring data, including importing study regions, from HAZUS99, HAZUS99-
SR1, HAZUS99-SR2, HAZUS-MH and HAZUS-MH MRI to HAZUS-MH MR3
will require the assistance of technical support.

Inventory data and subsequently the Level 1 analysis functionality are unavailable for
the US held territories.

Components of independently developed data sets in the default inventory data might
not line up on maps, for example, the placement of bridges and roads, and facilities.
This situation can be addressed by updating the default inventory data with user
supplied data.

The Hurricane Model can be run for 22 states on the Gulf and Atlantic coasts and for
the state of Hawaii. Default tree inventory data is not available for Hawaii.
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e Loss estimates for large study regions of 2,000 census tracts or blocks might require 4
hours analysis time.

Technical Support

e Technical support is available via telephone, e-mail, or FAX. The numbers and
addresses are listed on the HAZUS software package and under the Help menu in the
software. Information on HAZUS updates, software patches, and FAQs are available
at www.fema.gov/hazus/.
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WHAT’S NEW IN HAZUS-MH MR1 - HURRICANE MODEL

Data
e Updated valuations for the general building stock.
Methodology
e Capability to assess hurricane mitigation options for multi-unit buildings and
manufactured housing.
e (apability to define hurricanes with NWS forecasts/advisories downloaded
directly from the Internet.
Other Features

e Operation on the new ArcGIS 9.0 SP1 platform.
e Capability to utilize third-party tools.

e Optimized software for rapid loss assessment.

HAZUS-MH MR3 User Manual



XVi

HAZUS-MH MR3 User Manual



Xvii

WHAT’S NEW IN HAZUS-MH MR 2 - HURRICANE MODEL

Data

2005 valuation data for all occupancy classes.

Means location factors for residential and non-residential occupancies on a county
basis.

Updated and validated valuation data for single-family residential housing and
manufactured housing based on comparisons with other national databases.

Zeros substituted for any negative values calculated for the daytime, nighttime,
working commercial, working industrial and commuting populations.

Construction age and values by decade for every census block with floor area
(square footage).

Methodology

Availability of mitigation analysis options for all building classes and capability
to specify the percentages of each building class that have one or more mitigation
features.

Capability to estimate tree debris weight or volume that is likely to be collected
and discarded at public expense.

Capability through an “Automatic Outputs” tool in the analysis options window to
specify a standard set of summary reports and map layers that will be generated
after each analysis and automatically exported to the study region folder.

Capability to generate a range, representing the 5™ and 95" percentiles, of

potential damage and loss estimates for a given hurricane forecast, based on track
and intensity errors in forecast advisories issued during the past 12 years, and to
include the results in a new rapid loss summary report.

Minor adjustments to the Hurricane Model Summary Reports to improve
consistency among the three models.

Other Features

Keyboard operation of all user interface operations with some exceptions.
Operation on the ArcView 9.1 SP1 platform.
Certified on Windows XP SP2.

Operation on the MDAC 2.8 data access engine from Microsoft.
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WHAT’S NEW IN HAZUS-MH MR 3 - HURRICANE MODEL

Data

Commercial data updated to Dun & Bradstreet 2006.
Building valuations updated to R.S. Means 2006.

Building counts based on census housing unit counts for RES1 (single-family
dwellings) and RES2 (manufactured housing) instead of calculated building
counts.

Methodology

Storms for 2004 and 2005 added to the historic storms database and updates made
for several existing historic storms.

Use of NOAA hurricane advisory data to model storms restored with an

adjustment feature for calculating building damage and loss.

New probabilistic storm set reflecting updates to the Holland pressure profile
model and filling model.
Updated wind field model for user-defined storms.

New vulnerability functions to permit calculation of additional losses to
manufactured housing due to tree blowdown.

Other Features

Operation on the ArcView 9.2 SP2 platform.

Operation on Microsoft SQL 2005 Express.

Operation on the MDAC 2.8 SP1 data access engine from Microsoft.
Operation on FarPoint Spread 7 — Spreadsheet

Operation on Crystal Reports 11.

Enhancements to the existing aggregation routines to reflect improved procedures
for processing study region information.
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Chapter 1. Introduction

1.1 Background

In 1997, the National Institute of Building Sciences (NIBS), under a cooperative
agreement with the Federal Emergency Management Agency (FEMA), released the first
HAZUS Earthquake Model, a national, standardized GIS-based tool for estimating
potential losses from earthquake. Earthquake loss estimates calculated with HAZUS are
used by local, state, and regional officials for planning and stimulating mitigation efforts
to reduce losses from earthquakes, and preparing for emergency response and recovery
following earthquakes. HAZUS has also been used to perform a nationwide assessment
of earthquake risk.

HAZUS has now been expanded to perform similar loss evaluations for wind and flood.
FEMA and NIBS initiated development of the wind and flood models in 1997 with the
creation of two committees to oversee technical development of the models. The
resulting HAZUS software, shown in Figure 1.1, is an integrated, multi-hazard loss
estimation program, packaged to run within ArcView®, a full-featured GIS platform.

®  Hazus Hurricane Module - Brunswick_hul9a ] |

J File Edit MWiews Inwentory Hazard Analysis Results Selection Tools Insert Help ‘

@ HBA&|F 2R X v o CRER |GG @ed B R

EEEEEEE =l
=

Bl £F Layers

1000 vear wind speed map
500 vear wind speed map
200 vear wind speed map
100 year wind speed map
50 vear wind speed map
20 year wind speed map
10 vear wind speed map
Roughness

Census Track

(|

= Region Boundary

IEHHHEHEHEEE
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d

=] East and aulf Coast States
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= County Boundaries

O

Dizplay I

[ [7ee3ET.2aW 34°16'46.66°N |

Figure 1.1. Hurricane Model Map Document Window.

HAZUS-MH MR3 User Manual



1-2

The Hurricane Model allows practitioners to estimate of the economic and social losses
from hurricane winds. The information provided by the model will assist state and local
officials in evaluating, planning for, and mitigating 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.

The Hurricane Model is the first component of a planned HAZUS Wind Model. When
fully implemented, the Wind Model will address the wind hazard and effects associated
with hurricanes, tornadoes, thunderstorms, extratropical storms, and hail. The need for
HAZUS to treat the different meteorological phenomena is indicated in Figure 1.2, where
it is seen that different regions of the United States are affected by different types of

windstorms. In many regions of the country, damaging winds are produced by more than
one meteorological phenomenon.

e Hurricanes
* Tornadoes
* Thunderstorms

» Extratropical ==
N
Cyclones e
T R . 55
i [
o 1 A
5 ! 4
| -
| -
ol | ~ A~
| - A
AN\ — A~
ot NN P
SN e .
e N Hurricanes
oy A
= « Dominate Gulf and East Coast
- . Storm duration and wind
direction
. Topographic and terrain
Extratropical Cyclones effects important

. Distance from coast important
¢ Dominate West Coast & New

England Tornadoes

+ Produce winter storms

« Produce typical Noreasters in
New England

* Produce strongest winds

* Localized, severe damage

* Windfield model and missiles
» Point vs area risk important
» Building size important

Figure 1.2. Meteorological Events Contributing to the Wind Hazard in Different
Regions of the Continental United States.

1.2 Scope

The geographic scope of the present Hurricane Model is limited to the Atlantic and Gulf
coasts of the United States and Hawaii. The capabilities of the model are summarized in
Table 1.1. The Hurricane Model includes a default terrain roughness based on digitized
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Table 1.1. Summary of Hurricane Model Capabilities

Parameter/ Level 1 Level 2 Level 3
Data (Default Data) (User-Supplied Data) (Advanced Data)

Wind Model Default Probabilistic User-Defined Scenario

or Historic
Building Inventory Default User-Supplied
Facilities and Building Residential
Classes Commercial

Industrial

Essential Facilities

Utility, Transportation, and Display Locations Only — No Damage or Loss Estimates
High Potential Loss Facilities
Terrain Default Expert-Supplied
Loss Functions Default
Damage Functions Default
Shelter Requirements Default User-Supplied Parameters
Debris Default User-Supplied Tree

Coverage Parameters

Land Use and Land Cover (LULC) data, but topographic speedups are only modeled in
Hawaii. Damage, direct economic losses, and building debris are modeled for the General
Building Stock (i.e., residential, commercial, industrial, agricultural, educational, and
government building occupancies). Short-term public shelter requirements for displaced
households and loss of function for essential facilities are also included in the model.

1.3 Overview of the Methodology

The approach and framework of the HAZUS Wind Model are outlined in Figure 1.3, with
the elements of the present Hurricane Model indicated in bold. The approach is based on
a hazard-load-resistance-damage-loss methodology developed from an individual risk
framework. The basic model components (hazard model, load model, resistance models,
etc.) are developed separately. Each model component is, wherever possible, separately
validated using full-scale data, model scale data, or experimental data. A first principles
based hazard-load-resistance-loss model is used, providing the capability to model the
effects of building code changes and mitigation strategies on reduction in damage and
loss. Furthermore, since economic damage (loss) is modeled separately from physical
damage to a building, estimates of both building damage and loss are separately modeled
and predicted.

The performance of a building class under wind loading events is formulated
probabilistically using the concepts of structural reliability. The probability of an
individual failure mode, such as a window or door failure, is the probability that the wind
load effect (e.g., aerodynamic pressure or impact energy) is greater than the resistance of
the element. By performing many simulations on representative buildings within many
classes of building construction, the damage probabilities for the key building
components are estimated and the relationships between physical damage and wind
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Hazard
* Hurricane * Thunderstorm * Hail Modes of Analysis
* Extratropical Storm * Tornado _ 1 « Probabilistic
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Effects * Historical Storms
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* Loss of Use

Figure 1.3. HAZUS Wind Model Framework — Elements Shown in Bold are

Implemented in the Current Version of the Hurricane Model.

hazard are developed. Similarly, losses are estimated using repair and restoration models
for physical damage states. These concepts have been used to generate the fast-running
damage and loss functions required in the HAZUS software tool.

Several steps are typically performed in assessing and mitigating the impacts of a natural
hazard such as a hurricane. The methodology encompasses inventory collection, hazard
identification, and impact assessment. In a simplified form, the steps are:

Select the area to be studied. This may be a city, a county or a 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 either a
single user-defined storm scenario or as a complete probabilistic analysis.

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

Using formulas embedded in HAZUS, damage probabilities, expected building
losses, expected contents losses, and expected loss-of-use are computed for
different classes of buildings.

The above results are used to compute estimates of direct economic loss and
short-term shelter needs.
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e Using formulas embedded in HAZUS, the expected amounts and types of debris
are estimated.

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 may be
aggregated by county or region.

1.4 Hurricane Hazards Considered in the Methodology

The hurricane-related hazards or effects considered in the model include wind pressure,
wind borne debris missiles, tree blow down, and rainfall. The effects of storm duration
are also included in the model by accumulating damage over the life of each storm. Note
that storm surge and waves have not been implemented in the present version of the
Hurricane Model.

Tree coverage and terrain (i.e., surface roughness) can have significant effects on the
damage and loss estimates produces by the Hurricane Model. You may select the default
tree coverage and terrain data or supply your own data. If you are considering supplying
your own terrain data, we strongly recommend that you consult with a wind engineering
expert.

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

1.5 Types of Buildings and Facilities Considered in the Hurricane Model

The buildings and facilities analyzed by the Hurricane Model are as follows:

e General Building Stock: The majority of commercial, industrial and residential
buildings in your region are not considered individually when calculating losses.
Instead, they are grouped together into 39 specific building types and 33
occupancy classes. Degrees of damage and loss are computed for each group.
Examples of specific building types include one-story wood frame single-family
housing (WSF1), two-story masonry multi-unit housing (MMUH?2), and high-rise
steel-framed commercial engineered buildings (SECBH). Each model building
type is further defined by a distribution of wind building characteristics, such as:
roof shape, roof covering, and opening protection. 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 General Building
Stock.
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e FEssential Facilities: Essential facilities, including medical care facilities,
emergency response facilities and schools, are those vital to emergency response
and recovery following a disaster. School buildings are included in this category
because of the key role they often play in housing people displaced from damaged
homes. Generally there are very few of each type of essential facility in a census
tract, making it easier to obtain site-specific information for each facility. Thus,
damage and loss-of-function are evaluated on a building-by-building basis for this
class of structures, even though the uncertainty in each such estimate is large.

o User-Defined Facilities: User-defined facilities are buildings at specific locations
that you add to the inventory. Generally there are very few user-defined facilities
in a census tract, making it easier to obtain specific information for each facility.
Damage is evaluated on a building-by-building basis for this class of structures,
even though the uncertainty in each such estimate is large.

Lifeline systems are modeled in the Earthquake and Flood Models, but are only available
for browsing and mapping in the present version of the Hurricane Model. Lifeline
systems are classified as follows:

o Transportation lifeline systems: Transportation lifelines, including highways,
railways, light rail, bus systems, ports, ferry systems and airports, are broken into
components such as bridges, stretches of roadway or track, terminals, and port
warehouses.

o Utility lifeline systems: Ultility lifelines, including potable water, electric power,
waste water, communications, and liquid fuels (oil and gas), are treated in a
manner similar to transportation lifelines. Examples of components are electrical
substations, water treatment plants, tank farms and pumping stations.

In any region or community there will be certain types of structures or facilities for which
supplemental studies specific to these facilities are required. These omitted structures are
referred to as High Potential Loss Facilities. Such facilities include dams, nuclear power
plants, liquefied natural gas facilities, military installations, and large one-of-a-kind
residential or commercial structures. Given the nature of these facilities it would be
potentially misleading and politically and legally unwise to estimate damage and losses
unless a detailed engineering analysis was performed with the agreement of the owner of
the facility. Hence, the approach is to call attention to these facilities by including their
locations in the inventory.

1.6 Levels of Analysis

To provide flexibility, the losses are estimated at three levels. For each level, the several
hazards and the various types of buildings and facilities can be selectively used as
appropriate, to meet the needs and desires of the local or regional user.

1.6.1 Analysis Based on Default Information

The basic level of analysis uses the default general building stock and essential facility
databases built into the model. These databases are derived from national-level data
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sources for building square footage, building value, population characteristics, costs of
building repair, and economic data. Default database of surface roughness and tree
coverage derived from national land-use data are also used for the study region. Direct
economic and social losses associated with the general building stock are computed, as
well as estimates of essential facility functionality, short-term shelter requirement, and
debris. Because the analysis involves only default data sources, the uncertainties are
large.

Other than defining the study region, specifying the hazard (probabilistic or scenario),
and making decisions concerning the extent and format of the output, an analysis based
on default data requires minimal effort from the user. 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. This level of analysis is suitable
primarily for preliminary evaluations and crude comparisons among different regions.

1.6.2 Analysis with User-Supplied Inventory

Results from an analysis using only default inventory can be improved greatly with a
minimum amount of locally developed input. This is generally the intended level of
implementation. Such an effort might involve:

e Use of locally available data or estimates concerning the square footage, count,
and replacement values of buildings in different occupancy classes.

e Use of local expertise to modify the databases concerning percentages of model
building types associated with different occupancy classes.

e Use of local expertise to modify the databases concerning percentages of wind
building characteristics associated with different model building types.

e Preparation of a detailed inventory for all essential facilities.

e Development of maps of tree coverage. These maps would be used for evaluation
of the effects of these local conditions upon damage and losses.

e Use of locally available data concerning direct economic analysis parameters.

Depending upon the size of the region and the number of these features selected by the
user, months may be required to assemble the required input. The effort put into
preparing the inventory of the building stock can range from minimal to extensive,
depending upon the desire to reduce uncertainty in computed results.

1.6.3 Analysis with Advanced Data

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
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fact, have substantially different surface roughness. If you are considering supplying your
own terrain data, we strongly recommend that you consult with a wind engineering
expert. It is important to recognize that the surface roughness in Hurricane Model are
averaged over each census tract and are assumed to be independent of wind direction.

1.7 Assumed Level of Expertise of Users

Users can be broken into two groups: those who are performing the study, and those who
are using the results of the study. For some studies these two groups will consist of the
same people, but generally this will not be the case. However, the more interaction that
occurs between these two groups, the better the study will be. Those who are performing
the study must, at minimum, have a basic understanding of hurricanes and their
consequences. In many cases, the results will be presented to audiences (i.e., city councils
and other governing bodies) that have little technical knowledge of the hurricane loss
problem.

It is assumed that a loss study will be performed by a team consisting of severe storm
experts, structural engineers or architects, economists, sociologists, emergency planners
and a representative from the group who will be reviewing/using the loss estimates.
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 as to what types of loss estimates are needed to fulfill
the goals of the loss study. Because hurricanes frequently also produce coastal and/or
inland flooding, the team should also include representatives from the flood modeling
and analysis community.

It should be noted that the involvement of the ultimate user of the study on the team is
very important. End users of the loss estimation study (i.e., decision makers) need to be
involved from the beginning to make results more usable.

If a municipality, local agency or state agency is performing the study, it is possible that
some of the expertise can be found in-house. For example, the building department may
have engineers who know about local building codes and construction practices. The
state climatologist is another useful source of expertise.

Although a loss study can be performed with a minimum of expertise using only the
defaults provided by the computer program, the results of such a study should be
interpreted with caution, as default values have a great deal of uncertainty associated with
them. If the loss estimation team does not include individuals with expertise in the areas
described above, then it is likely that one or more outside consultants may be required.

Unless scenarios have already been developed and documented for the study region, the
user may require the expertise of a meteorologist or wind engineer when defining
deterministic scenarios. Even if a scenario event has been documented, it may be defined
using storm parameters that are different than those used in HAZUS. In this case, an
expert will be needed to review the scenario and describe it in one of the formats
supported by the Hurricane Model. A scenario event that is defined without an in-depth
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understanding of hurricanes affecting the region, may not be appropriate for the loss
study.

If the user intends to modify the defaults data or parameters, it is likely that he will need
input from someone with expertise in the field. For example, if the user wishes to change
default percentages of model building types for the region, he will need the input of a
structural engineer who has knowledge of design and construction practices of the region.
Modifications to defaults in the economic loss models will require input from an
economist.

Technical help for the users of HAZUS has been established by NIBS via telephone, fax
or e-mail support. Users should contact FEMA or NIBS for information on technical
support.

1.8 Displaying Results

Table 1.2 summarizes the output that can be obtained from an analysis. There is a great
deal of flexibility in displaying output. Tables of social and economic losses can be
displayed on the screen, printed out or pasted into electronic documents. Most outputs
can also be mapped. Colors, legends and titles can be altered easily. Details are provided
in Chapter 10.

1.9 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 such estimation methodology. The next major hurricane
to affect your area will likely be quite different than any "scenario hurricane" anticipated
as part of a hurricane loss estimation study. Hence, the results of a scenario analysis
should not be looked upon as a prediction but rather as an indication of what the future
may hold. Probabilistic analyses can be used to develop estimates of long-term average
losses (“annualized losses™) as well as the expected distribution of losses (“return period
losses”). These estimates reflect the full spectrum of hurricane tracks and intensities that
are likely to occur in your region of interest. However, due to the limited history of
hurricane observations, limited knowledge of actual building characteristics, modeling
simplifications, and other factors, there are also significant uncertainties inherent in the
results produced by a probabilistic analysis. To overcome these limitations, ranges of
losses should be evaluated by conducting multiple analyses and varying certain input
parameters to which the losses are most sensitive.

1.10 Applying Methodology Products

The products of the FEMA methodology for estimating hurricane losses have several pre-
event and/or post-event applications in addition to estimating the scale and extent of
damage and disruption.
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Table 1.2. Hurricane Loss Estimation Methodology Outputs

Maps of wind hazards

= Peak gust (3-second) wind speed for
each census tract

» Maximum sustained (1-minute) wind

speed for each census tract
General building stock

= Damage probabilities by occupancy

= Damage probabilities by building
type

= Cost of building repair or
replacement

= Loss of contents

= Business inventory loss
= Loss of rental income

= Relocation costs

= Business income loss

= Employee wage loss

Essential facilities
= Damage probabilities
= Probability of functionality

= Loss of beds in hospitals

Debris

= Building debris generated by weight
and type of material

= Tree debris generated by weight or
volume
Social losses
= Number of displaced households
= Number of people requiring
temporary shelter
High potential loss (HPL) facilities
= Locations of dams
= Locations of nuclear plants
= Locations of military facilities
= Locations of other identified HPLs

Transportation and utility lifelines
= Locations of transportation facilities
= Locations of lifelines

Hazardous material sites

= [ ocation of facilities which contain
hazardous materials

Examples of pre-event applications of the outputs are as follows:

o Development of mitigation strategies that outline polices and programs for
reducing hurricane losses and disruptions indicated in the initial loss estimation
study. Strategies can involve upgrading existing buildings (e.g., shutters) and the

adoption of new building codes.

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

Post-event applications of the outputs would include:

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

o Activation of immediate emergency recovery efforts including provision of
emergency housing shelters and initiating debris clean-up efforts.
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e Application of long-term reconstruction plans including the identification of long-
term reconstruction goals, the institution of appropriate wide-range economic
development plans for the entire area, allocation of permanent housing needs, and
the application of land use planning principles and practices.

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

1.11 Organization of the Manual

The User’s Manual provides the background and instructions for developing an inventory
to complete a hurricane loss estimation study using HAZUS. It also provides information
on how to install and run the software, and how to interpret and report model output. The
Technical Manual, a companion publication, documents the methods of calculating losses
and the default data. Taken together, the two manuals provide a comprehensive overview
of the nationally applicable loss estimation methodology.

The contents and organization of the User’s Manual are summarized below:

Chapter 1 provides the user with a general understanding of the purpose, uses and
components of a regional hurricane loss estimation study.

Chapter 2 gives instructions for installing and starting HAZUS.
Chapter 3 runs through an analysis using only default data.

Chapter 4 provides an overview of the types of data required to run the loss study, as well
as a description of the default database.

Chapter 5 contains information about what data are needed to complete a loss study,
sources of inventory, how to collect inventory, how to convert data to the correct format
for the methodology, and how to enter data into HAZUS.

Chapter 6 includes instructions for entering data and editing existing records.

Chapter 7 provides the user with a discussion of how to display, modify and print
databases.

Chapter 8 discusses The Building Data Import Tool (BIT). This utility is designed to help
the user analyze and query existing databases to develop general building stock inventory
information.

Chapter 9 provides a detailed step-by-step description of how to run an analysis using
HAZUS, including analysis with user-supplied data.

Chapter 10 summarizes the results and reports generated by the Hurricane Model.
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The appendices contain installation verification tests and detailed information about the
structure of the methodology.

Appendix A provides a series of tests to verify that the Hurricane Model has been
correctly installed and is executing as intended. If you encounter any problems with the
Hurricane Model, we ask that you run through the tests in Appendix A before calling the
HAZUS help desk.

Appendix B defines the building characteristics considered in the methodology, and
Appendix C provides descriptions of the model building types used in the methodology.
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Chapter 2. Installing and Starting HAZUS

2.1 System and Software Requirements

In order for HAZUS to run properly, your system must meet certain minimum
requirements. Table 2.1 provides guidance for three software operation levels. System
requirements are directly related to the volume of data to be used in the analysis. For
example, reasonable processing times can be expected when using the “Recommended”
computer system if the software operator is analyzing multiple scenarios for large cities
(population > 500,000). The operator is assumed to be working on an Intel PC.

Table 2.1. Hardware and Software Requirements for HAZUS

Note: Allows moderately
fast analysis of small
communities only

Minimal Moderate Recommended
Computer Speed | Pentium® III 1 GHz core Pentium® 4 2 GHz core Pentium® 4 with 800 MHz
Memory | speed and 512 MB RAM speed and 512 MB RAM system bus and 2.6 GHz (or

Note: Allows fast analysis
of medium-sized
communities and real-time
analysis for small

better) core speed and 1 GB
RAM

Note: Allows fast analysis of
large urban areas and real-time

ArcView 9.2 SP2

communities analysis for all communities
Computer Storage: | 10 GB 40 GB 80 GB
Free Hard Disk | Note: Allows installation | Note: Allows installation Note: Allows installation of
Space | of HAZUS and storage of | of HAZUS and storage of HAZUS and storage of 25 or
three scenarios for a three scenarios for large more scenarios for large urban
medium-sized community | urban areas areas
Hardware | CD-ROM reader with 32x minimum read speed
Accessories | DVD-ROM reader with 12x minimum read speed
Graphics Card with 1024 x 768 minimum resolution
Mouse, Keyboard and 19”” Monitor
Supporting | Microsoft Windows 2000 Professional SP4 and Microsoft Windows XP SP2 (English
Software | Versions)

Spatial Analyst extension required with flood model.

= HAZUS-MH installation will allow user to install HAZUS on MS Windows 2000 and
XP Service Packs higher than SP4 and SP2 respectively, but HAZUS-MH is not certified

to work flawlessly with those service packs.

ArcGIS can be purchased by contacting ESRI, Incorporated at 1-800-447-9778, or online
at http://www.esri.com. ArcGIS and Windows products should be installed using the
manufacturer’s instructions.

Internet access is highly recommended, although not a system and software requirement.
The HAZUS operator may occasionally need to access online Help, and current program
status reports.
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2.2 Installation

Before installing HAZUS, the minimum requirements listed in Section 2.1 should be met.
If you are upgrading from HAZUS-99, please read Section 2.3.

To install HAZUS, follow the steps outlined below.

1.
2.

automatically.

Start Windows and log in with an account with Administrator rights.

Insert “HAZUS Setup” DVD in your DVD-ROM drive. The setup will launch

If the setup does not launch automatically follow steps (4 and 5).

From the Windows Start menu select Run.... The following screen will appear.

Type the name of a program, folder, document, or
Internet resource, and Windows will open it Far you,

i

2 x|

Open: I |

oF | Cancel | Browse

=

4

Figure 2.1. Run Command Dialog

Box.

5. To start the HAZUS setup program type x:\setup in the command line box as
shown in Figure 2.1, where x is the DVD-ROM drive letter. Press Enter or click

the OK key.

Type the name of a program, folder, document, or
Internet resource, and Windows will open it far vou

i

2 x|

Qpen: I diisetup,exe]

=

o4 I Cancel | Browse, .. |

Figure 2.2. Start the HAZUS Setup P

rogram.

The setup program will appear. Click on the Next button (Figure 2.3).

Permit program access to anyone who uses the computer or exclude others from

accessing HAZUS program and data. Enter your User Name and Company (or
Agency) information. Select the appropriate installation choice for your study
project. Then, click on the Next button (Figure 2.4).
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HAZUS-MH Setup

¥

Welcome to HAZUS-MH Setup

This setup will install HAZUS-MH on your computer. To continue, click Next.

Cancel ‘

Figure 2.3. Start of the HAZUS Installation Program.

HAZUS-MH MR1

Customer Information

Fleasze enter your information. |

User Mame:
|

LCompany Mame:

Imstall this application for:

* Anpone who uzes this computer (all users)

" Orly for me [T echnology Operations)

< Back Mest » | Cancel |

Figure 2.4. Register User Name and Program Permissions.

8. Select the preferred type of installation shown in Figure 2.5 and Figure 2.6.
Install the complete set of HAZUS modules (3 hazard modules, BIT, InCAST and
FIT tools), the compact set (3 hazards, no tools), or select to customize your
installation from one or more hazard and tool modules. Click on the Next button.

9. Specify the directory where you wish HAZUS to be installed. The default
directory is C:\Program files\HAZUS-MH, as shown in Figure 2.7. If you accept
the default destination directory, click on the Next button.

Otherwise click on the Browse button and interactively choose a directory. The
window will appear as shown in Figure 2.8.
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HAZUS-MH MR1 J HAZUS-MH MR1
Setup Type ‘ Setup Type "
Select the Setup Type ta install. I"‘- ey Select the Setup Type ta install. I\ e
Click the type of Setup wou prefer, then click Next Click the type of Setup you prefer, then click Next.
= [Compiete  Program will be installed with the mast comman options. Recaommended far " Complete  Program will be installed with the most common options. Recommended for
- * most users most users
" Compact  Program will be irstalled with minimum required optiors. " Compact  Program will be irstalled with minimum required options.
" Custorn  Tou map choose the options pou wank to install. Recommended for advanced & Custory  Tou may chooss the options you want to instsll. Recommended for advanced
- Lsers users.
< Back I Mest > ‘ el | < Back Mest > Cancel |
. .
. .
Figure 2.5. Complete Installation. Figure 2.6. Custom Installation.

HAZUS-MH MR1 X Choose Folder _|

Choose Destination Location F
Select folder where Setup wil install fles. I'\'- P Flease choose the inskallation Folder.

Setup will install HAZUS-MH in the follawing folder,

Ta inhstaI: t‘?jthis folder, click Next. Toinstall ko & different folder, click Browse and select Directaries:
another folder
=-{C5) Program Files -~
L) Apoink
i) Broadcomn
1 Citrize
Destination Folder L5y <ommon Files
C:AProgram FilesSHAZUS-MHY Iy ComPlus Applications
5 R d on L 176668 K hj SONERANT
pace Required on - .
Sl e E 62436 K DiskSpace.. | '4;: g"e‘-‘l‘;Sta| Derisions -
< Back Next » | Cancel |
I Ok l [ Cancel ]
Figure 2.7. Specify the Path of the Figure 2.8. Specify the Path of the
HAZUS Program Directory. HAZUS Directory Interactively.

You can select or type-in a new directory path and click on OK. You will be
returned to the original “Select Installation Directory” window and the directory
that you have selected will appear in the middle of the window. Click the Next
button.

10. Folders will be created for the data files associated with your study regions.
Specify the primary destination directory where you prefer HAZUS-MH Region
subfolders to be created. The default directory is C:\Program files\HAZUS-MH,
as shown in Figure 2.9. If you accept the default destination directory, click on the
Next button. Otherwise, click on the Browse button and interactively choose a
directory. The “Select Destination Directory” will appear as shown in Figure 2.10.

11. By default the DVD Drive is assumed to be the folder where the state data will be
available for running HAZUS-MH. If you want to use the State Data from a
Network or Local drive then click on the Browse button as shown in Figure 2.11
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HAZUS -MH MR1 X Choose Folder x]
Choose Regions Path ] . i
Select fakder where study regians wil be. gh Please choose the installation Folder.
‘ Path:
Please enter the location where HAZI1S-tH stores the study regions data. Y'ou may ype a D:\Regions
new folder name o click the Browse button ta find 2 new location.
Directories:
{2 UniPrink ~
C:\Program Files\HAZLIS-MHY () Windows Media Player
) Windows MT
Biowse ) werox
) WINDOWS
1) winnk
“ee Daka (D:)
vy DVDJCD-RW Drrive (E:}
“#* Emergsvos$ on 'Atlantass (G0 o5

I Ok l [ Cancel ]

Figure 2.9. Default Directory for Study Figure 2.10. Create Directory for Study
Region Files. Region Files.

HAZUS-MH MR1

Choose Data Path ]
Select folder where aggregation data will be. I - —

Pleaze enter the location where HAZUS-MH gets its data for agaregation. *'ou may type a
niew folder name or click the Browse button to find a new location.

Browse. .

< Back Cancel

Figure 2.11. Set Data Path.

below and select the folder where you would like to copy the State Data after
installation. If you want to use the state data from the DVD then there is no need
to make a change to the path on the dialog. Click on the next button.

NOTE: The “Choose Data Path” dialog only specifies the folder where the
state data will be copied by the user from the DVD after installation has
completed. This dialog doesn’t copy the data from the DVD to the specified
folder; that has to be done manually by the user after installation.

12. If a custom installation was chosen, the next screen will offer a choice of program
modules. One or more hazard modules must be selected (see Figure 2.12).
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HAZUS-MH MR1

Select Features

Choose the features Setup will install.

Flood
Hurricane
BIT
InCAST
FIT

Space Required on C:
Space dvailable on C:

Description

T his feature will install
E arthquake Hazard Module.

JTREEI K
324792 K

< Back Mext > | Cancel |

Figure 2.12. Select Each Hazard Module and Tool Program to Install.

Here is a brief description of the different components:

e Earthquake is one of three natural hazard program components.

e Flood is one of three natural hazard program components.

e Hurricane is one of three natural hazard program components.
e BIT converts custom data to HAZUS format (see Chapter 8).

e InCAST is a stand-alone tool to use for collecting inventory data in a format
compatible with the HAZUS format.

13. Your next screen will show the installation option you selected and the directory
paths you designated for the program, region data files, and data path. Figure 2.13
and Figure 2.14 show the screens that will display, depending on whether a
complete or custom installation was chosen.

Fieview ssttings befors copying les X

Setup has enough infarmation to start copying the program files. 1F you want to review or
change any settings, click Back. If you are satisfied with the settings, click Next to beain
copying files,

Current Settings:

User Information: A
Technology Operations
PBSE)

Setup Type
COMPLETE: Application will be installed with the most common options.

Feature(z] Will be installed:
- Earthquake Module
- Flood Module

Start Copying Files ! i

< Back Install | T Cancel

Figure 2.13. Complete Installation
Settings.

Stant Copying Files E ]

Review settings before copying files, I"\h

Setup has enough information to start copying the program files. If you want to review of
change any settings, click Back. If you are satisfisd with the settings, click Mext to begin
copying fles.

Current Settings:

Lser Information: A
Techhology Operations
PBS&)

Setup Type:
CUSTOM: You select the options that pou want installed.

Feature(s) will be installed:
~Earthquake Module
- Flood Module

< Back Install | eance

Figure 2.14. Custom Installation
Settings.
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Review the installation settings. Click on the Back button to go back to any of the
previous windows and change the previous selections. If you are satisfied with
your selection, click the Install button.

14. It will take five to ten minutes for the program to install. When the installation is
complete the dialog box shown in Figure 2.15 will appear and HAZUS program
icon will automatically be created on your desktop. Click Finish to return to the
Windows Setup. It is recommended that your restart your machine.

HAZUS-MH MR1

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed HAZUS-MH. Before pou can use the program,
pou must restart pour computer.

% Yes | want to restart my computer now " Mo, | will restart my computer later.

Femave any disks from their diives, and then click Finish to complete setup.

Figure 2.15. Dialog Box Indicating Successful HAZUS Installation.

2.3 Upgrading from HAZUS99 to HAZUS-MH

HAZUS-MH is distinctly different than previous versions of the software. The program
conforms to current GIS technology and the object-oriented data structure, or
geodatabase. HAZUS-MH functions inside of the ArcGIS environment and enhances its
spatial analysis capabilities. Data used to calculate risk or loss, and data inventories must
be in geodatabase format.

Geodatabases offer many advantages over previous GIS data structures, including a
uniform repository for all feature types (i.e., points, lines, and polygons), and more
intelligent spatial relationships. HAZUS-MH applies the newest GIS technology to
improve loss estimation analysis and results.

HAZUS99 inventory data and study regions cannot be used directly in HAZUS-MH.
Individual inventories can be imported to a geodatabase; regions (i.e., HAZUS99 analysis
regions) cannot. Re-run the loss estimation analysis in HAZUS-MH to take advantage of
the improved inventories, parameter values and model algorithms. See Chapter 5 for
details on collecting inventory data.
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2.4 Starting the Program

The installation program described in Section 2.2 creates a HAZUS icon/shortcut on the
computer’s desktop. To start the program, double click on the HAZUS icon shown in
Figure 2.16.

A

HAZUSMH

Figure 2.16. HAZUS-MH Icon.
In order to enter inventory or run an analysis, you must first create a study region.
Creating a study region is discussed in Section 3.1.
2.5 Uninstalling the Program

To uninstall HAZUS, go to Start | Settings| Control Panel as shown in Figure 2.17.

- control Panel

@, Set Program Access and
Cefaulks

e Canneck To 3
LE)

:é Printers and Faxes

@) Help and Support

Figure 2.17. Open the Control Panel.

From the Control Panel window, double click on Add/Remove Programs as shown in
Figure 2.18.

You will be prompted with an Add/Remove Program Properties window as shown in
Figure 2.19. Highlight HAZUS-MH MR3 and double click on the Change/Remove
button. The install wizard will start and provide you with three uninstall options shown in
Figure 2.20: Modify your previous installation (e.g., add tools), Repair (reinstall)
program components, or Remove all of the previously installed HAZUS files.
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Fle Edt View Favorites Took Help oye Pluglams
Qe - @ Ll: psEar:h [ Falders [21]+ ]
fdess | B Contrcl Panel %ﬂ Currently installed programs: 7] show updates §ortby;
T concrotponc Pick a category Change or .‘ 3
@ switchto Classic view . Remave ﬁ!ESRISoftwareDocumentatlonubrarv Sz 395.00MB —
— B oo B0 Frogans
£ Windows Update - — . n
9 Help and Support ﬁ? ;nltlrllelt : -‘ User Accounts %
[ gtr;er Coriral Panel -’ Connections Y
prens e e Al e Chanige/Remove
Add or Remove Language, and _
?o Frograms s:gi:::l Programs
Sizg 19.07MB W
"‘-4, :::’:1:"1;"“"" Accessibility L'
' G aptions J
Figure 2.18. Select Add/Remove Figure 2.19. Uninstall HAZUS-MH.

Programs.

HAZUS -MH MR1

Welcome

Madify, repair, or remove the program.

Welcome to the HAZUS -MH MA1 Setup Maintenance program. This program lets you modify
the tinstallation. Click one of the options below.

Select new program features to add or select curently installed features to
TEmove.

" Repair
@ Fieinstall all program features installed by the previous setup.

i~ Bemove

@ Femave allinstalled features.

InstallShield

< Back | Mest > | Cancel I

Figure 2.20. Modify, Repair, or Remove the HAZUS Program.

2.6 Program Basics

HAZUS-MH is an ArcGIS-based program with a standard Windows interface that
provides a familiar working environment. Unlike the previous versions, HAZUS-MH
resides on top of ArcMap. The only ArcMap function that has been disabled is table
loading. Buttons are added to the ArcMap menu bar to perform HAZUS hazard risk

analysis and

loss modeling functions (see Figure 2.21).

®_Hazus Hurricane Module - brunswick

J File Edit Wiew Inventory Hazard Analysis Resulks Selection Tools Help

|@ @B 8 =% e =
P
IEgLayers I

Figure 2.21. HAZUS Menu Bar Adds Functions to ArcMap.
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The user interface is comprised of a menu bar, tool bar and various screens and windows.
These elements follow standard Windows conventions and allow you to manipulate and
analyze data within HAZUS. This section briefly describes some of the features.

2.6.1 Menu Bar

Functional menus appear alongside the general ArcMap menus: Inventory (Figure 2.22),
Hazard (Figure 2.23), Analysis (Figure 2.24), and Results (Figure 2.25). The menu bar is
displayed at the top of the screen. Bold menu items indicate that the items are available;
grayed out menu items are not available. The menus marked with a (*) as described in
Table 2.2 below are the menus added by HAZUS to the ArcMap menu.

Table 2.2. HAZUS-MH Menu Items

File Execute standard software actions such as open table, save and print.

Edit Edit text and features including cut, copy, and paste.

View View data and map display. Zoom in or out. Show the geodatabase Table of Contents.

Inventory* | Add, modify, delete and copy inventory information.

Hazard* Specify the scenario you wish to work with.

Analysis* Modify the analysis data, parameters and assumptions.

Results* Used to view and map analysis results.

. Locate multiple inventory items based on criteria you provide, and search for specific

Selection . .
record information.

Tools Basic GIS utilities menu.

Help Help files are available for ArcGIS oqu. Help files for HAZUS are not available in the
current version, due to budget constraints.

% _Hazus Hurricane Module - brunswick_hu19a

J File Edit Wiew |Inventory Hazard Analysis Results Selection Tools Help

J @ o = E General Building Stock. Square Footage
_ Essential Facilities Building Count
High Potential Loss Facilities
B £F Layers e Dollar Exposure
O 1000 User Defined Facilities
General Building Occupancy Mapping
0] sooy Transportation Systems
O 200y Specific Building Occupancy Mapping
# 100 Utility Systerns
g = : Sl S ‘“wind Building Mapping
¥ Hazardous Materials o
O zove Building Import Toaol
O 10ve Demographics
L] Roug Views Classification F
=] Cens —

Figure 2.22. HAZUS Inventory Menu.

%_Hazus Hurricane Module - brunswick_hul9a

% _Hazus Hurricane Module - brunswick_hul9a File Edit ¥iew Inventory Hazard Analysis |Results Selection Tools Help
e EES Building Damage Functions - d
J File Edit Wiew Inwentory Hazard Analysis Results Selecktion Tools Help @ - H3 é‘ * t ) _g g j i ‘ d ‘ A2 J ¢
Building Loss Functions
(@ s@e & ¢ seo. LiEes 5] 55w P
Show Cuprent O 1000 year wind speed may Building Debris Functions
= = [ 500 year wind speed map -
1 200 year wind speed map ==
IE‘ = Layers | [ 100 year wind speed map Terrain
O 50 year wind speed map Shelter
[ 20 year wind speed map - X
[ 10 year wind speed map Building Econamic
Figure 2.23. HAZUS Hazard Menu. Figure 2.24. HAZUS Analysis Menu.
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*. HAZUS-MH: Wind - Brunswick hu; Current Scenario: Probabilistic

Ble ER Wew [vehory Hagad fysbyss Besuhs et Selection Todks Wraow
L 2 = N )
AN des B L

storm Track voS
i Spendh

Generd Duldng Stock b -
Essential Faciltie:

Uger Diefined Faciitins

£F Layrees

i O Stormirads - Forecast Demal
® O] Wi Speeds - Peak, Gusl {mgh)
# [ 1000 ynar rebun period peak gust { Debris.

= O 500 vear return peried paak gust (i Strer

T 200 year rebun period sk gust {n

W O 100 year periad pesk gust (i ol Loss
# O] 50 year rebum pevicd sk gust (i
¥ [ 20 ynar retum period peak gust (g
= O 10yesr d peak gust g
g rre—

Srd Party Modsls

Figure 2.25. HAZUS Results Menu.

2.6.2 Toolbar

A toolbar is a set of buttons that execute commands by clicking on them. The standard
HAZUS tool bar appears under the menu bar. The toolbar buttons are used for object
selection, zooming in or out, moving around maps, obtaining information, measuring
distance and creating points. Details of the ArcMap toolbars can be found in the ArcGIS
Help Manual. Bold buttons indicate that the buttons are available; grayed out buttons are
not available. HAZUS adds two tools to the ArcGIS toolbar shown in Figure 2.26. The
first tool button accesses the startup dialogue for selection, importing, or creation of an
analysis study region. The wand tool allows switching among the hazard types
(earthquake, flood, hurricane) the user has loaded.

e

;-I-

Figure 2.26. HAZUS Additions to the Toolbar.

2.7 Limitations of Use for the Hurricane Model
Table 2.3 summarizes two sets of sample run-times for the Hurricane Model.

Table 2.3. Analysis Times'

Analysis Time Analysis Time
Probabilistic Single Storm
Case Region Size Aggregation Time (Select All) (Select All)
1 150 Tracts 6 Minutes 20-25 minutes 5 minutes
(Individual Tracts)
2 1555 Tracts 6 Minutes 8-12 hours 30-35 minutes
(State of North Carolina)

! System Configuration: Windows 2000, SP3, PIII, 512 MB RAM, 1.5GB Page

The user can expect the following limitations in using the Hurricane Model:

1. SQL 2005 Express has a size limit of 4 GB per database, which affects the size of
the region you can analyze. The data for the 3 hazards share the 4 GB limit. To
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work-around the 4 GB database limit, the full version of Microsoft SQL Server
2005 must be used.

Many functions take a long time to run. Study region aggregation can be speeded
up by copying the database to the local hard-disk. The process is as follows:

The HAZUS-MH installation allows the user to specify the folder where the state
data will be copied through the “Choose Data Path” dialog in the installation
wizard. If the user has already specified the folder from the “Choose Data
Path” dialog during installation where the State Data will be copied from the
DATA DVD then the user only needs to perform the Step “a” below after
installation. If the user did not specify the folder where the state data will be
copied during installation or if the user wants to change the folder he/she
specified during installation then follow all the steps below.

NOTE: The “Choose Data Path” dialog in the installation process only
specifies the folder where the state data will be copied by the user from the
DVD after installation has completed. This dialog doesn’t copy the data from
the DVD to the specified folder; that has to be done manually by the user
after installation.

a. Copy one or more of the state data folders (e.g., NC1), both the DVD
identification files (e.g., D1.txt * 1.txt) and “syBoundary.mdb” from the Data
DVD to a folder on your hard drive (e.g., D:\HAZUS-Data\).

b. Next, the user needs to point the program to the new data folder. To do this,
click on the Start button, select "Run", type "regedit" and then click OK. Next,
navigate through the folder down to the following location:

HKEY LOCAL MACHINE | SOFTWARE | FEMA | HAZUS-MH | General

c. Now look at the right side of the window and find the entry called
"DataPath1". Double click on "DataPathl" and enter the full name of the
folder on the hard drive that contains the data copied from the DVDs.

d. IMPORTANT: Make sure the path ends with a "\" and do not change any of
the other registry settings

Components of independently developed data sets might not line up on maps, for
example, the placement of bridges and roads, and facilities.

The BIT module only provides square footage, dollar exposure, and building
count data to the Hurricane Model.

Only the General data from an InCAST database are imported into the current
version of the Hurricane Model

An error is sometimes created when closing ArcMap.

The replacement costs associated with schools and transportation facilities, such
as runways, are based national data that might not reflect actual local conditions.
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2.7.1 Freeing Memory Using SQL Server Manager

SQL Server can often lock memory as a working set. Because memory is locked,
HAZUS-MH or other applications might receive out of memory errors or run slower. To
work around this problem, restart the SQL Server service as follows:

1. Restart your computer by clicking Start, and then click Shut Down. In the
“What do you want the computer to do?” list, click Restart. NOTE: Restarting
will close all open applications, so be sure to save your work before choosing to
re-start.

2. Restart SQL Server using the SQL Service Manager. Use the following process to
open SQL Server Service Manager (SQL SSM) and restart the service:

a. Close HAZUS and related applications (BIT and InCAST), if they are
running.
b. Open a Command window (Start | Run | Cmd)

c. Type NET STOP MSSQLSHAZUSPLUSSRVR and hit Enter. You should
see a message about the service stopped successfully.

d. Type NET START MSSQLSHAZUSPLUSSRVR and hit Enter. You should
see a message about the service started successfully.

e. Close the Command window by typing Exit
2.7.2 Increasing Virtual Memory to Run Large Study Regions

An “out of memory” error might occur when running a hurricane analysis with the
probabilistic option if the region size is more than 3000 census tracts or census blocks.
This occurs if the current page file size is not enough to carry out updates to the SQL
server database. To work around this problem increase the page file size. The process is
as follows:

1. Open the control panel folder and locate the system icon. To open the control
panel, click on Start, point to Settings, and then click Control Panel.

2. Double-click the system icon to open the System Properties dialog (shown in
Figure 2.27).
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£39 Control Panel =10 x|
Fie Edt View Favorites Tools Help ‘
bk - = - (2] | @search ThFoders (F | HS L X oy | E-
Address [[50 cantrol Panel o e |
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L [Elaccessbiity options  Customizes accessi. .
3 add/Remove Har... Installs, remeros
Control Panel BRnddRemove Pro... Installc an L Gl 21|
aacmintrative Tois ConfOlre:  Gonoral | oty Idenification | Hardre | User Profies | Advarced |
System & Automatic Updates  Configure:
Froidss system information and (8] DateyTime Sets the d
changes enviranment settings = System
B Display Custornize el p—
Windows Update C Folder Options Custonize S'SD’”;DSE incows
Windows 2000 Support (] Fonts Displays al
#hGaming Options~ Adds, rem Service Pack 3
“Dinkernet Options  Configure ilesheri
5 Java Plug-in Java Plug- i 4R Emploves
{@keyboard Customize Applied Research Associates, Ir
e
Mail Mirosoft § 51674.016-8743312.09138
T3 Mouse Customize
Network and Disl-... Connects | T
EANYIDIA niew De...  NYIDIA i,
SBphone and Mode...  Configures LRt
2 Mo i [R)4 CPU 2 40GHz
¥4 Pawer Options Configuras A CRIEAHEE
(#Printers Adds, rem
) ) ; 1,047,568 KB FAM
&PRegional Options Customize:
EB5canners and Ca...  Configures
(HlScheduled Tasks  Schedules
f: Sounds and Mult,..  Assigns s
(S system Provides s
oUsers and Passw...  Manages L
Bvirusscan Starts and
oK. Cancel Al
[Pravides system inFarmation and changes enviranment settings | [ iy Computer 4

Figure 2.27. Control Panel Folder and the System Properties Dialog.

3. On the Advanced tab, click Performance Options, and under Virtual memory,
click Change (Figure 2.28 and Figure 2.29).

Generall Nelworkldentificationl Hardware' User Profiles AdVEmCEEll

— Perfoimance

Perfarmance optiohs contral how applications Lse memary,
which affects the speed of pour computer.

Perfarmance Dptions. ..

— Environment ariable:
@ Enviionment variables tell your computer where ta find certain

types of information.
Environment ariables... |

— Startup and Recovery

Startup and recovery options tell your computer how to start
and what to da if an enor cauzes your computer to stop.

Startup and Recovery... |

0K | Cancel | Appli |

Figure 2.28. Advanced Page on the System Properties Dialog.
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Performance Options 21l

—Application response

Optimize performance For:

& applications " Background services

—¥irtual memory
Tokal paging file size For all drives: 2000 ME

Change... |
ok I Cancel I

Figure 2.29. Performance Options Dialog.

4. In the Drive list, click the drive that contains the paging file you want to change.
(Figure 2.30)

5. Under Paging file size for selected drive, type a new paging file size in
megabytes in the Initial size (MB) or Maximum size (MB) box, and then click
Set. (Figure 2.30)

Drive [Yolume Label] Paging File Size (MB)
Z: LocalDisk]  2000- 3500

—Paging file size for selected drive

Drive: C: [Local Disk]

Space available: 24311 ME

Initial size {MB): I 2000

Maximum size (ME): I 500 Set
r—Total paging File size for all drives

Mirirurn allowed: ZME

Recommended: 1534 ME

Currently allocated: 2000 MB

—Reqgistry size
Current reqgistry size: &3 MB
Maximum registry size (MB): 100

[l 4 I Zaneel |

Figure 2.30. Virtual Memory Settings.
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Chapter 3. Running HAZUS with Default Data

HAZUS contains a variety of default parameters and databases. You can run a loss
estimation analysis using only default data, but your results will be subject to a great deal
of uncertainty. Default data supplied with HAZUS are described in Section 3.5. If you
wish to reduce the uncertainty associated with your results, you can augment or replace
the default information with improved data collected for your region of study. This
chapter will guide you through a very simple analysis using only default data. For more
detailed information about collecting and entering additional data or modifying default
parameters and data, see Chapters 4 through 8.

Before running a loss estimation analysis you must define a study region. The Study
Region, in HAZUS terminology, is the geographic unit for which data are aggregated, the
hazard defined, and the analysis carried out.

3.1 Defining the Study Region
To create a study region, start HAZUS and step through the study region creation wizard
as illustrated in Figures 3.1 through 3.8:

e Select “Create a new region” and click OK.

¢ Enter a unique name for the study region.

e Select the hurricane hazard.

e Select aggregation at the county level.

e Select North Carolina.

e Select Brunswick County.

¢ Finish the wizard.

e Wait for region to be created.
A progress bar will be displayed and the HAZUS Shell will create the study region.

When the creation process ends, the progress and creation dialogs will close, leaving the
region wizard dialog on screen as shown in Figure 3.9. To open a region:
e Select “Open a region”.

e Pick the region you created and step through the rest of the wizard (Figure 3.10).

You should see a screen similar to the one shown in Figure 3.11.
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HAZUS-MH Startup x|
‘Welcome to HAZLS-MH.

In order ta use HAZLS-bH, you need ta define the study region to be
uzed in the analysis.

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

+ Create a new region

" Dpen a region

"~ Delete a region

i~ Duplicate aregion

"~ Expoit/Backup a region

i~ Impoit a region
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Figure 3.1. Startup Screen.

Create New Region x|

Hazard Type
The hazard type contiols the type and amount of data that will be agoregated.
The hazard type selected affects the analpsiz options that will be available.

Create New Region ﬂ

Study Region Name
Each study region needs ta identified with a unique name.

Enter below a name which identifies uniquely your region. The name can be up to 50
characters long.

Brunswick_hu

Region description [optionall:

Brunswick County, MC - Hurricane Only d

< Back I et » I

Cancel |

Figure 3.2. Study Region Name.

Create New Region x|

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

“our study region can include one or mare of the following hazards. Check below the:
hazard(s] you are interested in,
[~ Earthquake

™ Flood [selecting this option imposes a limit of 4 counties max. on the region size)

v Huriicane

Miotes:
1. The list of hazards listed above depends upon the hazard modules installed.

2. Once a study region iz built with a given hazard(s]. it cannot be modified later on, in
other wards, you cannot add another hazard to it. Altematively, pou may re-create a
similar region with different hazard(s).

“'ou can define your study region different ways and at any desired detail We call that the:
agagregation level. Please select below the aggregation level pou want ta use,

© State

& County

" Census tract

1 Cersus block

< Back I Next > I

Cancel |

< Back I Next » I

Cancel |

Figure 3.3. Hazard Selection.

Create New Region x|

State Selection
The state selection narrows down the location of the region to be created to
specific: state[s).

Figure 3.4. Aggregation Level.

Create New Region x|

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

Please select the state[s] where pou region is located

States (1 selected).

Miszour (MO] -
Montana [MT) J
MNebraska [ME)

Newvada [NV

Mew Hampshire [MH)]

Mew Jersay [MJ]

New Mexico [NM)

e York (WY

Morth Dakota [MD]
Narthern Mariana lslands [MP)

Ohio (OH]
Oklshoma (K] = Show map

Please select the county or counties where your region iz located.

Counties (1 selected):

Select all counties
Deselect all counties

Show map

States:
Fiwl
Zl o Toatt

I Auto select all

< Back I Next > I Cancel

< Back I Next » I

Cancel |

Figure 3.5. State Selection.

Figure 3.6. County Selection.
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Create New Region ﬂ

Completing the Create New
Region Wizard

‘You have successfully completed the Create Mew Region
‘Wizard,

Processing Status ﬂ
Wwhen pou click Finish, HAZUS-MH will begin creating your

region. This process may take up from few minutes to few Agaregation study region
hours depending on the region size and the hazards |
selected

Aggregating study region boundaries

Cancel

To close this wizard and start the region creation, click Finish,

< Back I Finish I Cancel |

Figure 3.7. Completion Page in Study Figure 3.8. Study Region Creation
Region Creation Wizard. Status.

S = ‘
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Figure 3.9. Open a Region. Figure 3.10. Select Region.
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Figure 3.11. Sample Hurricane Study Region for Brunswick County, NC.
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3.2 Defining a Hurricane Hazard

Before an analysis can be run, you must specify the hurricane hazard. While there are
multiple hurricane hazard options available (see Section 9.3), the option discussed in this
section is a probabilistic hurricane hazard, which is the default hurricane hazard. To
activate the probabilistic hurricane hazard, follow these steps:

Select the Scenario command from the Hazard menu. This brings up the

Welcome Page of the Hurricane Scenario Wizard shown in Figure 3.12.

Click on the Next button.

Make sure that Probabilistic is selected in the Hurricane Scenarios list box as

shown in Figure 3.13.

Click on the Next button two times.

Click on Finish to exit the Hurricane Scenario Wizard (Figure 3.14).

To confirm that the active hurricane hazard is set to Probabilistic, select the Show
Current command from the Hazard menu (Figure 3.15).

Wl Welcome to the Hurricane Scenario
Management Wizard

a huricane scenario

copying an existing scenario.

< Back I MNest» I

The Scenario Management Wwizard will quide pou thiough the process of defining a storm track for

Huricane scenarios may be created by importing data fiom a fle. manualy entering data. o

Addiionaly, you can export a scenario to & file of delete a scenario that is no longer heeded.

Cancel |

Scenario Operation

This page allows pou to select an operation to perform on a scenaris,

Huricane

< Create New Scenario >

@ Aotivate
) Edit

© Copy
) Delete
€ Evport

<Back [ News | Caea |

Figure 3.12. Hurricane Scenario Wizard —

3.3 Running an Analysis Using Default Data

Welcome Page.

Figure 3.13. Hurricane Scenario Wizard —

Scenario Selection Page.

To run an analysis with default data and parameters, select the Run command from the
Analysis menu. This command brings up the Analysis Options Dialog shown in
Figure 3.16.
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o Finishing up the Hurricane Scenario
Management Wizard

The Scenario Management Wizard has successhilly guided you thiough the process of defining
the current scenario.

<Back [ Fnsh | Concal |

Figure 3.14. Hurricane Scenario Wizard —
Completion Page.
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Senario Hame: Prchabiiti:
Scenaio Type:  Prcbeblintic

Figure 3.15. Current Hazard Dialog.
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Figure 3.16. Analysis Options Dialog.

Depending on the size or your study region and the performance of your computer, you
may find it useful to exclude inventory items or outputs that are of secondary interest.
This allows you to review intermediate results and check to determine if the most
important results look reasonable or serve your needs without waiting several hours to
run a complete analysis. Once you are satisfied with inventories and model parameters,
you may wish to perform additional analyses with all options running simultaneously.
For the small study region created for this example, click on the Select All button and
then click on the Run Analysis button to start the analysis. While the analysis is running,
the progress dialog shown in Figure 3.17 will be displayed.
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Run Analysis

Analysis Progre:
Taotal

-

Analyziz Completed

|

Figure 3.17. Analysis Progress Dialog.

3.4 Viewing Analysis Results

Each of the analysis modules produces a series of outputs. The outputs can be in a tabular
or graphical form. Analysis results are accessed from the Results menu as shown in
Figure 3.18. Three types of output are available:

e Tables of results by census tract (Figure 3.19)
e Map layers (Figure 3.20)

e Summary reports of results by county and for the whole region (Figure 3.21)
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Figure 3.18. Results Menu Choices.
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3 | 3709020301 013 0.48 0.87 0.32] 0.08 0.09 om
4 | 37019020302 0.05 0.34 0.95 0.40) 017 0.1 0.04
5 | 37019020401 023 0.49 0.77 0.24] 0.04 0.04 0.00
B | 3709020402 016 0.48 0.84 0.29) 0.06 0.07 om
F | 3709020507 0.56 037 0.44 0.07] 0.00 0.00 0.00
8 | 3709020502 052 033 0.48 0.08) 0.00 0.00 0.00
9 | 37009020503 01a 0.48 0.82 0.26) 0.05 0.06 om
10 | 370019020600 0.47 0.42 0.53 010§ 0.01 0.01 0.00
=
A1 »
Map | Print Cloze |

Figure 3.19. Sample Results Table: Damage Probabilities for Single-Family
Residential Buildings.
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Figure 3.20. Sample Map Layer: Probability of at Least Moderate Damage for

Residential Buildings.
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Figure 3.21. Sample Summary Report: Building Damage by General Occupancy.

Map layers use colors or symbols to display results. For example in Figure 3.20, the
census tracts with the darkest shading indicate 56% to 61% of the single-family
residential buildings are at least moderately damaged. To create a map layer, select the
desired column in a results table and click on the Map button at the bottom of a table of
results (see Figure 3.19). A variety of summary reports are available through the
Summary Reports menu at the bottom of the Results menu. A sample report is shown in
Figure 3.21. Displaying results is discussed in more detail in Chapter 10.
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3.5 Default Databases and Default Parameters

While most users will develop a local inventory that best reflects the characteristics of
their region, such as building types and demographics, HAZUS is capable of producing
crude estimates of losses based on a minimum of local input. Of course, the quality and
uncertainty of the results will be affected by the detail and accuracy of the inventory and
the economic and demographic data provided. The crude estimates would most likely be
used only as initial estimates to determine where more detailed analyses would be
warranted. This section describes the types of data that are supplied as defaults with
HAZUS.

3.5.1 Default Databases

Default inventory databases provided with HAZUS are of two types. The first type is a
national listing of individual facilities, such as dams, bridges, or locations where toxic
materials are stored. These databases are modified versions of publicly available
databases. The modifications that have been made have been to eliminate data elements
that are not needed for the loss estimation methodology. The second type of default
database consists of data aggregated on a census tract or census block scale. Examples
are building stock square footage for each census tract and census data. These default
databases are also derived from publicly available data, eliminating fields of data that are
not needed for the methodology.

The databases are stored on the HAZUS DVDs. When you aggregate a region, HAZUS
extracts only those portions of the databases that are relevant to your region. You can
then access these region specific default databases and update them with improved
information that you have obtained. Displaying and modifying inventories is discussed in
Chapter 7.

The following default inventory data are currently supplied with HAZUS:
e Demographic Data
e Population Distribution
e Age, Ethnic, and Income Distribution
e General Building Stock
e Square Footage of Occupancy Classes for Each Census Tract
e FEssential Facilities
e Medical Care Facilities
e Emergency Response Facilities (fire stations, police stations, EOCs)
e Schools
e High Potential Loss Facilities
e Dams
e Nuclear Power Plants
e Military Installations
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e Facilities Containing Hazardous Materials

e Transportation Lifelines
e Highway Segments, Bridges and Tunnels
e Railroad Tracks, Bridges, Tunnels and Facilities
e Light Rail Tracks, Bridges, Tunnels and Facilities
e Bus Facilities
e Port Facilities
e Ferry Facilities
e Airports Facilities and Runways
e Utility Lifelines
e Potable Water Facilities, Pipelines and Distribution Lines
o Waste Water Facilities, Pipelines and Distribution Lines
e Oil Facilities and Pipelines
e Natural Gas Facilities, Pipelines and Distribution Lines
¢ Electric Power Facilities and Distribution Lines

e Communication Facilities and Distribution Lines

Note that only the Demographics, General Building Stock, and Essential Facilities are
used in the loss models developed for the present version of the Hurricane Model. The
remaining default inventory databases can be only be viewed in tables or as map layers.

3.5.2 Default Parameters

In addition to default databases, the user is supplied with default parameters documented
throughout the Technical Manual. Examples of default parameters are terrain, tree
coverage, and percent of residences that are owner occupied. Default relationships
between occupancy classes and building types are provided to infer building inventory
characteristics. With the exception of damage, loss, loss-of-use, and debris functions, the
user can modify the default parameters if better information is available. Modifying
default parameters is discussed in Chapter 4 through Chapter 8.
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Chapter 4. Data Needed for a More Complete Loss
Estimation Study

Figure 4.1 shows the steps that are typically performed in assessing and mitigating the
impacts of a natural hazard such as an earthquake, hurricane or flood. In order to estimate
regional losses resulting from a natural disaster, you need to have an understanding of
both the size of the potential event (hazard identification) and the characteristics of the
population and the environment that will be impacted (inventory collection). For
example, a flood that occurs near a densely populated region will cause different types of
losses than one that occurs in a mostly agricultural region. Similarly, the economic
impacts of an earthquake in a highly industrialized region will be different from those in
a region that predominantly supports a service economy. Thus, to reliably model the
losses in your region, you will need to collect a wide variety of data so as to be able to
characterize the buildings and lifelines, the population, and the structure of the local
economy.

INVENTORY
COLLECTION

NATURAL HAZARDS
IMPACT ASSESSMENT
HAZARD RISK EVALUATION &
ID EN TIFICATION EN GINEERIN G
ASSESSMENT

l

[ MITIGATION ]

Figure 4.1. Steps in Assessing and Mitigating Losses Due to Natural Hazards.

4.1 Developing a Regional Inventory

In developing a regional inventory, it is almost impossible from a cost point of view to
individually identify and inventory each man-made structure. Some important structures
such as hospitals, schools, emergency operation centers, and fire stations may be
identified individually, but the majority of buildings in a region are grouped together
collectively and identified by their total value or square footage. To permit modeling of
spatial variation in types and occupancies of buildings, a region is built up from sub-
regions, and the inventory is collected for each sub-region. The Hurricane Model is
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designed to use census tracts as the basic sub-region unit, and regions are built up by
aggregating census tracts. However, if you select both hurricane and flood hazards when
you create a study region, the Hurricane Model will use census blocks as the basic sub-
region unit for consistency with the implementation of the Flood Model. Selecting or
omitting Earthquake hazards in a study region has no effect on the whether the Hurricane
Model will work at the census block or census tract level of aggregation.

Although the basic sub-region unit used in the Hurricane Model depends on whether your
study region includes or excludes flood hazards, we will generally refer to census tracts
as the basic sub-region unit throughout this manual to simplify the presentation.

For each census tract, your inventory might consist of the number of square feet of wood
frame buildings, the number of square feet of unreinforced masonry buildings and so on
for each building type. Figure 4.2 shows the inventory of single-family residential
construction in a region. Note that the value of single-family residential construction is
stored and displayed for each census tract in the region.

eI
J Eile Edit ¥iew Inventory Hazard Analysis Resulks Selection Tools Help
| @B0& 4 max |- s S @QuzO@es o r[oas|
1= =4
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I 1001000 - 1200000
[ 1000 year wind speed map
O 500 year wind speed map
O 250 year wind speed map
O 100 year wind speed map
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O 10 year wind speed map
Roughriess
E B Census Tract

O
=] Region Boundary
O

Display ELREK!

[ [FEr1EtL.eEW 34235830 |

Figure 4.2. Value of Single-Family Residential Homes (RES1) by Census Tract.

In the methodology, the residential, commercial and industrial buildings that are not
identified specifically are called the general building stock. General building stock is
inventoried by calculating, for each census tract, the total square footage of groups of
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buildings with specific characteristics (i.e., calculating the total square footage of
masonry structures). Collecting even this “simplified” inventory can be problematic.
There are rarely reliable and complete databases that provide the necessary information
such as building size, building occupancy, building height and structural system that
could be used to obtain total values for each census tract. Therefore, in general,
inferences are made about large groups of buildings based on land use patterns, census
information, business patterns, assessors’ files, insurance files, etc. Inferences can take
the form, “if this is a residential area, 50% of the buildings are single family wood
structures and 50% are multi-family wood structures”.

In contrast to the inventory of general building stock which is maintained in terms of total
value per census tract, facilities that have some special significance such as essential
facilities or components of lifeline systems can be maintained in the database by
individual location. While some inferences can be used for site-specific facilities when
data are unavailable, often you will have better access to databases about these facilities
than you will for general building stock. Sometimes there will be few enough of these
facilities that you can actually go to the site and collect the required inventory
information. Sources of inventory information and how to go about collecting it are
discussed in Chapter 5.

4.2 Standardizing and Classifying Data

There are two issues that must be considered in the development of an inventory:
classification of data and collection and handling of data. Classification systems are
essential to ensuring a uniform interpretation of data and results. As discussed earlier, it is
almost impossible, from a cost point of view, to identify and individually inventory each
building or component of each lifeline. Thus losses in a regional study are estimated
based on general characteristics of buildings or lifeline components, and classification
systems are a tool to group together structures or lifeline components that would be
expected to behave similarly in a seismic event. For each of the types of data that must be
collected to perform a loss study, a classification system has been defined in this
methodology.

The building classification systems used in HAZUS have been developed to provide an
ability to differentiate between buildings with substantially different damage and loss
characteristics. The extent of wind-induced damage to buildings is largely determined by
the performance of the building envelope. As a result, the building classification system
developed for the Hurricane Model is significantly different than the scheme developed
for the Earthquake Model (which focuses on the parameters that control the structural
response of buildings subjected to ground motion) or the Flood Model (which focus on
the depth of flooding relative to the finished floor elevation). Occupancies, on the other
hand, are hazard-independent.

Although the details of the individual building classification schemes must necessarily be
different, it is desirable to enforce at least a basic level of commonality among the
building classification schemes developed for each hazard. This common basis is needed
to facilitate comparisons of the risks posed by the three hazards in a given geographic
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region. The five simple construction categories listed in Table 4.1 form the common basis
for the building classification schemes used by the Earthquake, Flood, and Hurricane
models.

Table 4.1. HAZUS General Building Types

General Building Type Description
Wood Wood frame construction
Masonry Reinforced or unreinforced masonry construction
Steel Steel frame construction
Concrete Cast-in-place or pre-cast reinforced concrete construction
Manufactured Homes Factory-built residential construction

Using the General Building Types (GBTs) in Table 4.1 as a point of departure, additional
hazard-specific attributes have been added to the building classification scheme to
provide a richer level of construction detail that is needed to accurately estimate damage
and losses. For the Hurricane Model, two additional levels of detail have been added: (a)
Specific Building Types (SBTs), which expand upon the five common GBTs, and (b) a
set of Wind Building Characteristics (WBCs) within each SBT. The SBTs and WBCs are
defined in Appendices A and B. Additional details can be found in the Technical Manual.

Even within a one particular combination of Specific Building Type and Wind Building
Characteristics, there will be variations in building performance. Consider, for example,
the metal connectors frequently used in residential construction to tie-down roof trusses
to exterior walls. Depending on the product selected, the installation methods, the
physical properties of the materials, and other factors, there can be a wide variation in
uplift resistance. As a result, the model building types defined in the Hurricane Model
are designed to represent the average characteristics of buildings in a class. The damage
and loss prediction models are developed for model building types and the estimated
performance is based upon the “average characteristics” of the total population of
buildings within each class.

The general building stock is also classified based on occupancy. The occupancy
classification is broken into general occupancy and specific occupancy classes. These
classifications are common to the Hurricane, Flood, and Earthquake Models. The general
occupancy classification system consists of seven groups: residential, commercial,
industrial, agricultural, religion/non profit, government, and educational. These groups
are further divided into 33 specific occupancies. A great deal of inventory information,
such as census data, is only available by occupancy.

4.3 Inventory Databases

Once data have been collected, they can be accessed more easily and updated in the
future if they are maintained in an orderly manner. Database formats have been
developed for all of the data that you will collect to perform the loss study. An example
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of a database of medical care facilities as you would see it when using HAZUS is found
in Figure 4.3. The database contains fields that allow you to store a variety of attributes
about each facility. For example, in addition to the name, address and city of the medical
facilities as shown in Figure 4.3, you have space to enter the zip code, the name and
phone number of a contact at the facility, the class of facility (small, medium, large), the
number of beds, the structural type and several other attributes. There is also a
“comments” field that allows you to include any information that does not fit into other
fields. Some of these fields are not shown in the figure but can be accessed if you scroll
to the right. You will notice in this example that some of the facilities are missing
information such as address. A missing address does not prevent a facility from being
included in the database or in the analysis. In order to be included, only the latitude,
longitude and county need be specified while other attributes can be inferred (with
corresponding uncertainty).

Essential Facilities Inventory 5'

Medical Care Faciities | Fire: Stations | Pualice Stationsl Emergency Response Centers | Schoolsl

— Table: Medical Care Faciltie:

[0} Census Tract | Class Mame Address —I

1 [NCOO1Y37019020401  |EFHM | BRUNSWICK COMMUNITY HOSPITAL 1 MEDICaL CENTER DRIVE
2 |NCODT37019020301  |EFHM |J ARTHUR DOSHER MEM HOSPITAL | 924 HOWE STREET

4 | Llﬂ
Frint | Map | Ok I Cancel |

Figure 4.3. Sample Database of Medical Care Facilities.

Figure 4.4 shows an inventory database for general building stock. For general building
stock, data are stored by census tract and for each census tract you will find the total
monetary value for each of the seven general occupancy types: residential, commercial,
industrial, agricultural, religious/non-profit, governmental and educational. For example,
in census tract 37019020100, the value of residential construction is $259.6 million and
for commercial construction is $37.5 million. You can also view the inventory in terms of
each of the 33 specific occupancy types (RES1, RES2, RES3, etc.) by clicking on
Specific Occupancy in the Table Type box above the table.

You will find that data entry is in a familiar spreadsheet format to allow for easy entry
and modification. Moving around in the database involves using the arrow keys at the
bottom and to the right of the window. Discussion of how to display, print, modify and
map your inventories is found in Chapter 7. The structures of all the databases that are
maintained by HAZUS are found in Appendix G. A discussion of default databases is
found in Chapter 3.5.
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Figure 4.4. Value of General Building Stock Inventory.

4.4 Inventory Requirements

Each module in the hurricane loss estimation methodology requires a specific set of input
data. The required data can take two forms. The first is inventory data such as the square
footage of buildings of a specified type or the population in the study region. These are
used to estimate the amount of exposure or potential damage in the region. The second
data type includes characteristics of the local economy that are important in estimating
losses (e.g., rental rates, construction costs or regional unemployment rates). This section
summarizes the inventory information that is needed to perform a loss study.

Table 4.2 lists the inventory required for each type of output that is provided in the
methodology. You will find that there are varying degrees of difficulty in developing this
inventory. For example, in your region excellent records may be available concerning the
police and fire stations and schools. On the other hand you may find that it is difficult to
obtain detailed information about some of the lifeline facilities. An issue that you will
likely run into is that data you collect will have to be adjusted so that the inventory is
classified according to the systems defined in the methodology. In some cases, you may
find that you require a consultant to assist with the classification of data. Default values
are provided for most of the input information (see Chapter 3.5).

4.5 Relationship Between Building Types and Occupancy Classes

Since much of the inventory information that is available is based on the 33 specific
occupancy classes, inferences must be made to convert occupancy class inventory to
model building types. The relationship between model building type and occupancy class
will vary on a regional basis. For example, in North Carolina, the default mapping of the
RESI (single-family dwelling) occupancy is 92% wood frame houses and 8% masonry
houses (see Figure 4.5). Because the general building types defined in HAZUS are
common across all three hazards, the relationship shown in Figure 4.5 applies to the
Hurricane, Flood, and Earthquake Models.
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Table 4.2. Minimum Inventory for the Hurricane Loss Estimation Methodology

Desired Output |

Required Input

GENERAL BUILDING STOCK

Damage to general building stock by occupancy or
building type

Total square footage of each occupancy by census tract,
occupancy to building type relationships

ESSEN

TIAL FACILITIES

Damage and functionality of essential facilities

Location and building type of each facility

Loss of beds and estimated recovery time for

Number of beds at each facility

hospitals

HIGH POTENTIAL LOSS FACILITIES
| Locations and types of facilities
TRANSPORTATION LIFELINES
| Locations and classes of components
UTILITY LIFELINES
| Locations and classes of components
DIRECT SOCIAL LOSSES

Number of households per census tract

Map of high potential loss facilities

Map of transportation components

Map of utility components

Number of displaced households

Number of people requiring temporary shelter Population including ethnicity, age, income

ECONOMIC LOSSES

Cost per square foot to repair damage by structural type and
occupancy for each level of damage

Cost of building repair or replacement

Loss of contents Replacement value by occupancy

Business inventory damage or loss Annual gross sales in $ per square foot

Relocation costs Rental costs per month per square foot by occupancy

Business income loss Income in $ per square foot per month by occupancy

Employee wage Loss Wages in $ per square foot per month by occupancy

Loss of rental income Rental costs per month per square foot by occupancy

Cost of damage to transportation components Costs of repair/replacement of components

Cost of damage to utility components Costs of repair/replacement of components

The relationship between specific building type and occupancy class also varies on a
regional basis. For the example shown in Figure 4.6, the 63% of the wood frame
buildings in the RES1 (single-family dwelling) specific occupancy category are mapped
to the WSF1 (wood frame, single-family, one-story) specific building type and 37% are
mapped to WSF2 (wood frame, single-family, two or more stories). Because the specific
building types defined for each hazard are different, the relationship shown in Figure 4.6
applies only to the Hurricane Model.

Finally, the distribution of wind building characteristics within each specific building
type also varies on a regional basis. For the example shown in Figure 4.7, the 19% of the
WSF1 (wood frame, single-family, one-story) specific building types have hip-shaped
roofs and 89% have gable roofs. Since the characteristics shown in Figure 4.7 apply to
the specific building types defined for the Hurricane Model, the relationships do not
effect the Flood or Earthquake Models.
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General Building Type Mapping Scheme Distriution 1[
Scheme Mame:
— General Occupancy By General Building Type

Occupancy Tatal Wood tasanmy Concrete Stesl I4H -

1 |RES1 100.00 32 8 ] 0 ] _I
RES2 100.00 0 0 a 0 100
3 |RES3A 100.00 B2 il 4 3 a
4 |RES3B 100.00 62 il 4 3 a
5 |RES3C 100.00 62 il 4 3 ]
£ |RES3D 100.00 B2 il 4 3 a
7 |RES3E 100.00 B2 il 4 3 a
8 |RES3F 100.00 62 il 4 3 a
9 |RES4 100.00 43 21 18 13 ]
10 |RESS 100.00 7 34 40 19 a
11 |RESE 100.00 22 il 20 27 a
12 |COM1 100.00 14 23 7 56 a
13 |COM2 100.00 10 24 7 53 ]
14 |COM3 100.00 25 40 7 28 a
15 |COM4 100.00 26 33 9 32 a
16 |COMS 100.00 13 il 12 45 a
17 |COME 100.00 2 18 28 55 ]
18 |COM7 100.00 24 28 g 40 a
19 |COME 100.00 13 21 7 53 a
20 |COM3 100.00 B 17 15 63 a
21 |COM10 100.00 0 2 73 25 ]
22 |IND1 100.00 B 19 16 &0 a
23 |IND2 100.00 10 28 12 50 a
24 |IND3 100.00 7 18 10 E5 a
25 |IND4 100.00 7 18 7 = ]
26 |IND& 100.00 B 12 16 g7 a
27 |INDE 100.00 10 13 11 0 a
28 |aGR1 100.00 43 17 2 33 a
239 |REL1 100.00 36 47 g 1 ]
an GOV 100.00 7 19 12 g2 a
AN GOY2 100.00 8 28 20 44 a
32 |EDUT 100.00 13 32 12 43 a

33 |EDUZ 100.00 4 il 20 45 0=
4 | »

Apply | Ok I Cancel |

Figure 4.5. Default Mapping of Specific Occupancy to General Building Type for
North Carolina.

While the relationships shown in Figure 4.5 through Figure 4.7 can be developed from
data collected locally, HAZUS provides default mappings of specific occupancy classes
to model building types. Three general mapping schemes have been defined and assigned
depending upon whether a state is in the Western U. S., the Mid-West or the Eastern U.S.
Eight specific building type mappings and eight wind building characteristics mappings
are provided for the 22 states covered by the present Hurricane Model. Four additional
pairs of mappings are provided for Hawaii. It will be up to you to modify these defaults
to reflect characteristics that are specific to your local region.

Modifying occupancy to model building type relationships is discussed in Chapter 7.
Developing custom mapping schemes using local data and experts is discussed in
Chapter 5. Developing mapping schemes using tax assessor or property records is
discussed in Chapter 8.
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ing Type Mapping Scheme Di 5[
Scheme Mame: General Building Type
Southeast_Coastal
— Specific Occupancy By Specific Building Typ:
Occupancy ‘ Taotal WSF1 WSF2 | WMUH1 | WMUHZ | WMUHZ | =~
1 |REST | 100.00 %} 37 1] 1] of |
| 2 |RESZ 100.00 100 0 1] 1] 1]
| 3 |RES3A 100.00 1] 0 21 7 1]
| 4 |RES3E 100.00 1] 0 158 ER 20
| 5 |RES3C 100.00 1] 0 ] T3 18
| B |RES3D 100.00 1] 0 ] T3 18
| 7 |RES3E 100.00 1] 0 ] T3 18
| & |RES3F 100.00 1] 0 1] 1] 100
| 9 |RES4 100.00 ] 0 0 50 50
| 10 |RESS 100.00 ] 0 0 ] 100
| 11 |RESE 100.00 ] 0 100 ] ]
| 12 |CO1 100.00 ] 0 E2 38 ]
| 13 |COM2 100.00 0 0 100 0 0
| 14 |COM3 100.00 1] 0 100 1] 1]
| 15 |COM4 100.00 1] 0 72 28 1]
| 158 |COMS 100.00 1] 0 100 1] 1]
| 17 |COME 100.00 1] 0 a 1] 100
| 18 |COM7 100.00 1] 0 100 1] 1]
| 19 |COME 100.00 1] 0 EE 17 17
20 |Coma 100.00 1] 0 1] 100 1]
21 |COM10 100.00 1] 0 1] 1] 100
| 22 |INDT 100.00 1] 0 1] 100 1]
| 23 |IND2 100.00 1] 0 B0 40 1]
| 24 |IMD3 100.00 1] 0 1] 100 1]
| 25 |IMD4 100.00 1] 0 1] 100 1]
| 26 |IMDS 100.00 1] 0 72 28 1]
| 27 |IMDE 100.00 1] 0 100 1] 1]
| 28 |4GR1 100.00 ] 0 100 ] ]
| 29 |REL1 100.00 ] 0 100 ] ]
| 30 |GOW 100.00 ] 0 100 ] ]
| 31 |G0V2 100.00 ] 0 100 ] ]
| 32 |[EDUA 100.00 0 0 100 0 0
33 |[EDUZ 100.00 1] 0 100 1] 0 -
| ;IJ

Lpply | ar I

Cancel |

Building Characteristics Distribution ll
Scheme Mame:
- Distributian
B3 w000 Cateqaries | Building Characteristic | £ =
F1 - Sinagle Family Hol S Roof Shaeel Hip 13 _|
F2- Single Family Homes, 2+ Storie Gable a1
WwLUHT - Marginally Engineered or No Tatal 100
WMUHZ - Marginally Engineered or Nc Secondary Water Resistance ‘Yes i
WMUH3 - Marginally Enginsered or N No 100
MASONRY Total 100,
EOECHEIE Fioof Dreck Attachment d @12 i
& sTEEL 8d @ 612" EE]
= L B/ Mix @ £ /8" 15
a0 @ E'/E" 15
Taotal 100
Fioof/all Commection Tae-nail 23
Strap 7
Total 1001
Garage, Houses wiout Shutters None: 48
Weak 26
Standard 26
Tatal 100
Garage, Houses with Shutters MNone 48
a SFEC 1934 52
j Total 100
ExpardAll | Collapse i | = o =
Apply. I oK Cancel |

North Carolina.
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Figure 4.6. Default Mapping of Specific Occupancy to Specific Building Type for
Wood Frame Buildings Located in the Coastal Counties of North Carolina.

Figure 4.7. Default Distribution of Wind Building Characteristics for One-Story,
Single-Family Wood Frame Houses (WSF1) Located in the Coastal Counties of
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Chapter 5. Collecting Inventory Data

A limiting factor in performing a loss estimation study is the cost and quality of the
inventory. Collection of inventory is without question the most costly part of performing
the study. Crude estimates of damage do not require extensive inventory data and can be
performed on a modest budget. As the damage estimates become more precise, the need
for inventory information increases, as does the cost to obtain this information. Since
many municipalities have limited budgets for performing loss estimation study, HAZUS
accommodates different users with different levels of resources. It should be understood,
however, that the uncertainty of the loss estimates increases with less detailed inventory,
and that there are uncertainties associated with modules other than inventory. For
example, even an accurate inventory of buildings and terrain in the study area, HAZUS or
any other loss estimation methodology cannot infallibly predict damage and associated
losses.

Inventory information will come from and/or be collected in databases compatible with
the GIS technology. Once collected and entered into the database, the data will also be
available to users for other applications, such as city planning.

5.1 Sources of Information

As discussed in Chapter 3, the use of default parameters and default inventory in
performing a loss study introduces a great deal of uncertainty. Loss studies performed
with only default data may be best for preliminary assessments to determine where more
information is needed. For example, if the analysis using only default information
suggests that hurricanes will cause a great deal of damage in a particular part of your
community, you may want to collect more detailed inventory for that area to have a better
understanding of the types of structures, the essential facilities and businesses that will be
affected.

Regional building inventories can be built up from a variety of sources, including: federal
government, state government, local government and private sector databases. These
databases may be useful for obtaining facility-specific information. Following are
examples of sources of inventory data that can be accessed to enhance the HAZUS
building data:

e Locations of government facilities such as military installations and government
offices

e Tax assessor’s files

e School district or university system facilities
e Databases of fire stations or police stations

e Databases of historical buildings

e Databases of churches and other religious facilities
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e Postal facilities (ATC-26, 1992)

e Hospitals (The AHA Guide of the American Hospital Association; ATC-23A,
1991)

e Public and private utility facility databases
e Department of transportation bridge inventory
e Dun and Bradstreet database of business establishments

e Insurance Services Office’s files of large buildings that is used for fire assessment
real estate databases

It should be kept in mind that each of these databases includes only a portion of the
building stock, and none is complete. For example, the tax assessor’s files do not include
untaxed properties such as government buildings, public works and tax-exempt private
properties. School district databases probably will not include private schools. A good
discussion of available databases is found in ATC-13 (1985) and Vasudevan et al. (1992),
although some of the databases discussed in these two references are specific to
California.

Another possible source of inventory information is previous loss or hazard studies.
Unfortunately many regional loss studies do not contain a listing (either hard copy or
electronic) of the inventory that was used.

The following sections contain more detailed information about sources of information
for specific modules of the Hurricane Model.

5.1.1 General Building Stock

Developing the inventory for general building stock most likely will require combining
information from several sources. As mentioned earlier, there is no complete single
source of general building stock information. In addition, you will find that the quality
and format of the information varies dramatically from county to county. Furthermore,
since general building stock inventory is not normally compiled by counting individual
buildings, but instead is developed using various assumptions and inferences, you may
find that you need input from local engineers and building officials to ensure that you
have captured unique aspects of the region.

5.1.1.1 County Tax Assessor Files

County Tax Assessor files may or may not be a source of general building stock
information. Since Tax Assessor files are kept for the purposes of collecting property
taxes, they may contain little or no useful structural information. The quality of the data
varies widely from county to county. The most useful data will contain occupancy,
structural type, square footage, height, and age. Generally, the files contain good
information on the use (occupancy) of the building, since tax rates often depend on
building use; therefore, either a land use code and/or a specific occupancy of the building
is included. Ideally, if good information is available, you can use the Building Data
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Import Tool (BIT) described in Chapter 8 to develop region-specific occupancy to model
building type relationships. However, several problems generally occur:

Many Tax Assessor files do not contain building square footage information. In
some counties, square footage is not recorded at all. In other cases, it is only
sometimes recorded. You should ask the Tax Assessor before you buy the records
as to what percentage of the records contain square footage information.

Many Tax Assessor files contain square footage information that may be difficult
to interpret. For example, a property that is owned by several owners (such as an
office building) may appear several times in the files. Perhaps Owner #1 owns
two floors of the building and Owner #2 owns eight floors. The Tax Assessor’s
records may not reflect the fact that Owner #1 owns 20% of the Building and
Owner #2 owns 80%. In fact, sometimes both property entries will show the total
building square footage instead of Owner #1 with 20% of the square footage and
Owner #2 with 80%. Without going through the files record by record, this is
difficult to fix.

Since some occupants that do not pay taxes (e.g., schools, churches, and
government buildings) are not usually well represented in the Tax Assessor’s
files. Often these types of properties include an entry and an Assessor’s Parcel
Number, but omit assessed value, square footage, structural type, height or age.

Structural type may not be recorded at all in the files. You need to ask the Tax
Assessor what percentage of the records has structural information before you buy
the files.

Similar comments about missing data can be made about age and height.

Some or all of the properties in the Tax Assessor’s files may contain no address
information. In some counties, the Assessor’s Parcel Number is the only identifier
in the database. While this can be mapped to location, it is not an easy task. The
file may contain a mailing address of the owner, but this is not a reliable address
to locate properties. In other cases, selected properties are missing addresses.
Address information is important because you can use addresses to see how the
types and occupancies of buildings vary geographically.

Perhaps one of the most difficult problems is that, in many cases, the Tax
Assessors use a system of classifying structures that is difficult to map to the
model building types defined in Appendices A and B. For example, there may
only be five building types, such as steel frame, wood frame, fire resistant,
masonry and other. It is difficult from this very simple classification system to
determine whether masonry structures are reinforced or unreinforced. Fire
resistant construction could include a variety of structural types consisting of
concrete or masonry. In these cases you will need to use local experts to help
define the mix of construction.

5.1.1.2 Commercial Sources of Property Data

There are a variety of on-line services that maintain databases of real property that are
designed to assist realtors and other commercial enterprises in gathering property sales
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data and owner information, and to assist in generating mailing lists and labels. The
databases are developed from County Tax Assessor’s files and updated as properties are
sold or as other information becomes available.

You can subscribe to one of these services and download records over a telephone line, or
you can order CDs of selected counties and use software supplied by the service to
extract the records on your own computer. It seems that different services tend to focus
their efforts in different parts of the United States. Therefore, one service may not
maintain a database on the county you wish to study while another service may. Typical
costs for a county are $300 to $1000, depending on its size. Addresses and phone
numbers of several on-line services are listed below. (Note: While these are California
addresses, they carry data from around the country. There may be local offices for these
companies.) If one of these services does not have the counties in your study region you
may find that there is a service in your own community that maintains these types of
records. Local real estate agencies or the local Board of Realtors would probably know
about this. Alternatively, you could try calling local Tax Assessors and see if they have
sold their data to this type of service.

Some of the Commercial Sources of Property Data are:

Experian Property Data (formally known as TRW)
3610 Central Avenue

Riverside, CA 92506

(800) 345-7334

Transamerica Information Management (offer a program called MetroScan)
1860 Howe Avenue, Suite 455

Sacramento, CA 98525

(800) 866-2783

DataQuick Information Services
9171 Towne Centre Drive, #404
San Diego, CA 92122

(800) 950-9171

The commercially available databases contain the same type of problems found in the
County Assessor’s data since they were obtained from them. Perhaps one of the main
advantages of the commercially available data is that you can get some technical support
in trying to put the data into databases. The software they provide enables you to look at
individual properties or to sort properties in a variety of ways such as by zip code, or by
census tract, or by age, or by occupancy to name a few. On the other hand, assessor’s
data are often stored on 9-track tape and little instruction is provided about how to extract
the data.

One note of caution: The software that commercial services provide is limited in that you
cannot extract the entire county at once. You are limited to extracting a certain number of
records (for example 9000) at a time. A large county such as Los Angeles contains over
two million records. Thus extracting all of the records for the county can be a tedious
task, sometimes taking several days.
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5.1.2 Occupancy to Model Building Type Relationships

Developing occupancy to model building type mapping schemes that accurately reflect
your study region will require combining available data with input from local experts.
Collecting supplemental information about local building practices through the use of a
questionnaire and/or a workshop is recommended.

5.1.3 Essential Facilities

Essential facilities, to a great degree, are owned or licensed by government agencies.
Consequently, lists of these facilities often have been compiled for a region. Therefore,
the time associated with collecting inventory on essential facilities may be relatively
small; perhaps a day or two, if no building type information is collected and default
occupancy to building type mappings are used. However, more detailed building type
information may require a site visit for each facility. Some essential facilities are subject
to special design and construction considerations that may help these structures perform
better than the typical building when subjected to high winds.

5.1.3.1 Medical Care Facilities

Sources of inventory information for medical care facilities include the yellow pages of
the telephone book, city and county emergency response offices, the American Hospital
Association and previous loss studies. The default medical facilities database included
with HAZUS was developed from a FEMA database and contains the number of beds for
many of the facilities. Determining the number of beds for other facilities may require the
user to contact facilities on an individual basis. In some cases, county guides, such as the
McCormack Guides in California, provide a listing of all health care facilities, their
addresses, phone numbers and the number of beds. The State Department of Public
Health in California (and its equivalent in other states) licenses health care facilities and
may publish a directory of licensed facilities.

5.1.3.2 Fire Stations, Police Stations and Emergency Operations Centers

Locations of fire stations, police stations and emergency operations centers can be
obtained from city and county emergency response offices. In addition, many city maps
show locations of police and fire stations.

5.1.3.3 Schools

Locations of public schools and their enrollments can be obtained from district offices.
The Board of Education in some states compiles a directory of all schools (public and
private) in the state with names, addresses, phone numbers and enrollments. The yellow
pages of the phone book can be used as an initial listing. Regional governments may
compile directories of local educational institutions (including colleges and universities).
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5.1.4 User-Defined Facilities

User-defined facilities are those structures, other than essential facilities or high potential
loss facilities, which the user may wish to analyze on a site-specific basis. For example,
you may wish to identify all of the pharmacies in the community. You can collect data
about these types of structures using the same sources you would use for general building
stock or essential facilities, namely: specific databases that may be available to you
through some agency, commercial sources of property data, the phone book, interviews
with owners and site visits.

5.1.5 Demographics

Population statistics are used in estimating several different 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 2000 Census data
are included with HAZUS. You may be able to obtain updated information from the
Census Bureau or from a regional planning agency.

5.1.6 Direct Economic Loss Parameters

Direct economic losses begin with the cost of repair and replacement of damaged or
destroyed buildings. However, building damage results in a number of consequential
losses that are defined as direct economic losses. Thus, building-related direct economic
losses (which are all expressed in dollars) comprise two groups. The first group consists
of losses that are directly derived from building damage:

e Cost of repair and replacement of damaged and destroyed buildings

e Cost of damage to building contents

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

e Relocation expense (for businesses and institutions)

e Capital-related income loss (a measure of the loss of services or sales)

e Wage loss (consistent with income loss)

e Rental income loss (to building owners)
5.1.6.1 County Business Patterns

County Business Patterns is an annual series published by the United States Census
Bureau that presents state and county-level employment, annual payrolls, total number of
establishments, and establishments by employee size. The data are tabulated by industry
as defined by the Standard Industrial Classification (SIC) Code. Most economic divisions
are covered, which include agricultural services, mining, construction, manufacturing,
transportation, public utilities, wholesale trade, retail trade, finance, insurance, real estate
and services.
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The data generally represents the types of employment covered by the Federal Insurance
Contributions Act (FICA). Data for employees of establishments totally exempt from
FICA are excluded, such as self-employed persons, domestic service employees, railroad
employees, agricultural production employees and most government employees.

County Business Patterns is the only complete source of sub-national data based on the
four digit SIC system. The series, therefore, is useful in making basic economic studies of
small areas (counties), for analyzing the industrial structure of regions, and as a
benchmark for statistical series, surveys and other economic databases. The data can
serve a variety of business uses as well as being used by government agencies for
administration and planning.

County Business Patterns data are extracted from the Standard Statistical Establishment
List, a file of known single- and multi-establishment companies maintained and updated
by the Bureau of the Census every year. The Annual Company Organization provides
individual establishment data for multi-location firms. Data for single-location firms are
obtained from various programs conducted by the Census Bureau as well as from
administrative records of the Internal Revenue Service (Census Bureau, 1991).

5.1.6.2 Means Square Foot Costs

The default replacement costs supplied with the methodology were derived from Means
Square Foot Costs for Residential, Commercial, Industrial, and Institutional buildings.
The Means publication (Means, 2005) is a nationally accepted reference on building
construction costs, which is published annually. This publication provides cost
information for a number of low-rise residential model buildings, and for 70 other
residential, commercial, institutional and industrial buildings. These are presented in a
format that shows typical costs for each model building, showing variations by size of
building, type of building structure, and building enclosure. One of these variations is
chosen as "typical" for this model, and a breakdown is provided that shows the cost and
percentages of each building system or component. The methodology also allows the user
to adjust costs for location of the structure (e.g., New York and Miami). A description of
how to estimate costs from the Means publication is found in the Flood Model Technical
Manual.

Selected Means models have been chosen from the more than 70 models that represent
the 33 occupancy types. The wide range of costs shown, even for a single model,
emphasize the importance of understanding that the dollar values shown should only be
used to represent costs of large aggregations of building types. If costs for single
buildings or small groups (such as a college campus) are desired for more detailed loss
analysis, then local building specific cost estimates should be used.

5.1.6.3 Dun and Bradstreet

Dun and Bradstreet is an organization that tracks all businesses that are incorporated. Dun
and Bradstreet maintains data on the type of business, the number of employees, the
square footage of the business, the annual sales and a variety of other information. The
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default square footage for the occupancy classes and for all the census tracts was created
from the 2 and 4 digit (Standard Industrial Classification) SIC 2002 Dun and Bradstreet
data. Dun and Bradstreet provides aggregated information for a specific region on total
number of employees, total annual sales and total square footage by census tract. They
can also provide information on specific businesses.

5.1.6.4 Capital-Related Income

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.

5.2 Collecting Inventory Data

It should be understood that many available databases do not contain all of the
information that is needed to perform a loss study. For example, they may contain street
addresses, the size of the facility, or the value of the facility, but may not contain
information about structural type or age. Databases may be out of date and may not
contain all of the facilities in the region. Another problem the user can encounter is that
databases may be in a paper rather than electronic format, making them difficult or
impossible to use. Combining multiple databases can also be problematic. Issues such as
double counting facilities and eliminating unnecessary information need to be addressed.

In general, the majority of the building inventory used in the regional loss estimation will
not be collected or kept on a facility-by-facility basis. Resource limitations make it
difficult to collect such detailed information. Management and storage of such a large
amount of information, while possible, is beyond the state-of-practice for many
municipalities and government agencies. Maintaining facility-specific databases will be
most useful for important or hazardous facilities such as hospitals, fire stations,
emergency operation centers, facilities storing hazardous materials, and high occupancy
facilities, to name a few. Procedures exist for supplementing facility-specific databases
with area-specific inventory information. An example of an area specific inventory is the
number of square feet of commercial space in a census tract or zip code. These area-
specific inventories are often based on economic or land use information that is
augmented using inference techniques. For example, the user may have available the
number of commercial establishments in a region. Assuming an average size (in square
feet) per establishment, the user can infer the total square footage of that occupancy.
Similarly, a land use map may be converted to building square footage by multiplying
land use area by percent of area covered by buildings.

Techniques for developing inventories include:
e Sidewalk/windshield surveys

e Analysis of land use data
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e Analysis of aerial photography

e Discussions with local engineers and building officials

Development of sample survey forms or other examples of the above techniques was
beyond the scope of the current version of the Hurricane Model. Please refer to the
Earthquake User Manual to see comparable examples for earthquake hazards.

5.3 Inventory Menu Items
5.3.1 General Building Stock
5.3.1.1 Square Footage

The Square Footage browser allows you to view or modify the general building stock
square footage by specific occupancy and census tract. The data in this browser are
common to all three hazards.

x|
—Selected County ——————————
| EY I - |
—Sguare Footage Distribution (thousand sq. ft)
Census Tract RES1 | RES2 RES3A RE =
1 |37018020100 2.953.65 270352 50.33 =
2 |370149020200 4,204.06 1.464.29 7.66 e
3 |37019020301 5.228.08 1.536.67 145.20
4 |37019020302 9.749.94 679.87 160.39
5 |37019020401 2.910.03 337851 7.83
B |37019020402 4,680.30 2.834.83 284.149
7 |37019020501 2.681.69 1.476.89 1513
8 |37019020502 4.844.60 1.504.80 4356
9 |37019020503 7.916.29 1.812.81 138.04
10 |37019020600 3.069.74 2.209.34 741 iy
< | o[ ]

OK I l=t] | Print | Cancel |

Figure 5.1. Square Footage Browser.

5.3.1.2 Building Count

The Building Count browser allows you to view the general building stock count by
census tract. When viewing the building counts by specific occupancy, you can modify
the data. When viewed by general occupancy, general building type, or specific building
type, the data are read-only. The data displayed in this browser are common to all three
hazards (except when viewed by specific building type).
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Building Count '

By Occupancy | By Building Type |

’—Table Type: ‘
— Building Count;
Census Tract RES COM | IND! AGR REL GO EDU =)
1 |37018020100 4,357 23 8 0 4 2 0f 2]
2 |37013020200 4.024 B 4 0 2 0 ] I
3 |37013020307 4,766 32 1 0 0 1 I
4 |37013020302 6,733 14 0 0 0 0 I
5 |37013020407 5.010 14 0 0 1 0 I
6 |37013020402 5.815 3 0 0 0 0 0
7 |37019020507 3.089 43 1 1 3 0 I
8 |37013020502 4531 il 0 2 0 0 0
9 |37013020503 6,792 B 0 0 0 0 I
10 |37019020600 3.980 13 1 0 2 0 I
-
4| | v
=t} | Print | Cancel | oK I

Figure 5.2. Building Count Browser.

5.3.1.3 Dollar Exposure

The Dollar Exposure browser allows you to view the general building stock dollar
exposure by census tract. When viewing the dollar exposures by specific occupancy, you
can modify the data. When viewed by general occupancy, general building type, or
specific building type, the data are read-only. The data displayed in this browser are

common to all three hazards (except when viewed by specific building type).

Dollar Exposure

Building ]Contents] Tatal ]

B

Table Type:
General Dccupancy
Exposure [Thousands of Dollars):
Census Tract RES COM IND AGR REL | Gy | EU =
1 |3701 3020100 259633 37.434 25.454 408 7.1a0 2.004 1.317 &
2 37013020200 367.568 18.923 4.289 (51 2330 1] 0 =
3 3701302030 464 605 f3122 3.304 358 2611 743 233
4 | 37013020302 7a0.629 25,943 2741 0 1271 1] 36/
5 3701302040 282,468 /N 2616 433 2852 11 1132
B | 37013020402 435,177 6643 2044 0 am 1] 0
73701302050 242217 66.343 4,387 2ms 7.209 1] EEE
8 | 37013020502 440,108 43.430 5.564 2030 4618 456 0f
9 | 37013020503 705.282 14673 1.748 43 1.243 1] 0
10 | 37019020600 283612 32163 5.843 1173 4,083 B35 233 w|
x|
4 . |_.
‘ Print LCancel | OK |

Figure 5.3. Dollar Exposure Browser.
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5.3.2 Essential Facilities

Most of the essential facility inventory data is common to all three hazards. The only
hazard-specific data is the specific building type, if that information is available.

Essential Facilities Inventory x|

Medical Care Facilitiss | Fire Stations I Palice Stationsl Emergency Response Centers I Schoolsl

— Table: Medical Care Faciltie:

0 Census Tract | Class MName Addiess r

1 |MCOOT 437019020401 EFHM | BRUNSWICK COMMUNITY HOSPITAL 1 MEDICAL CEMTER DRIVE
2 |NCO01137M3020301  EFHM | J ARTHUR DOSHER MEM HOSPITAL 924 HOWE STREET

< | ﬂd
Frint | Map | Ok I Cancel |

Figure 5.4. Essential Facilities Inventory Data Browser.

5.3.3 High Potential Loss Facilities

The High Potential Loss Facilities (HPLF) browser allows you to view and map the

default database for your study region. Damage and loss are not computed for HPLF’s in
the present version of the Hurricane Model.

x
Damng and Levess I Nuclear Power Facilities I Iilitary Installations I
—Table Type:————
I Damz < I
— Table:
D DamClazs Cenzus Tract Mame | County =

1 |MCODZ234 HFDE 37019020200 NORTH LAKE D&M BHUNS_I
2 |NCDoz2252 HFDE 37013020200 ORTOM LAKE DaM ERUMS
3 |MCO02253 HFDE 37019020401 HEWITT LAKE DAM BRUMS
4 |MCO02254 HFDE 37019020200 BOILIMG SPRIMNGS LAKE DAM  ERUNS
A |NCOO02255 HFDE 37013020200 FIME LAKE DA BERUMS

-
o | ﬂJ
Frint.... | Map | 0K I Cancel |

Figure 5.5. High Potential Loss Facilities Inventory Data Browser.
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5.3.4 User-Defined Facilities

User-Defined Facilities (UDFs) are any individual buildings that you may wish to add to
the study region. The Hurricane Model outputs damage state probabilities for each UDF.

UDFs default to the General Building Stock mapping schemes defined for the census
tracts in which they are located. However, you can define a specific building type and a
set of wind building characteristics if such information is available for an individual
UDF.

User-Defined Facilites Inventory 5[
— Table:
D Census Tract Occupancy Mame Address =
Class J
1

o | o
Map | Print | 1] 4 I Cancel |

Figure 5.6. User-Defined Facilities Inventory Data Browser.

5.3.5 Transportation Systems

The Transportation Systems browser allows you to view and map the default database for
your study region. Damage and loss are not computed for Transportation Systems in the
present version of the Hurricane Model.

Chapter 5. Collecting Inventory Data



5-13

x
Highway IHaina_l,lI LightHaiII Bus I Part | Fermy | Ailpoltl
—Table Typee———
— Table:
1D SegmentClass CountyFips Mame Owarer -
1 [MCO00213 HDFLT arma Beach Dr
2 |MCOo0z14 HOFLT 37ma Beach Dr
3 |MCO00254 HOFLT 37ma Blake St
4 |MCO00Z8E HOFLT 370Aa Bricklanding Ad
5 |MCO00465 HOFLT ar014a Caugeway Dr
6 |MCOD0E04 HDFLT arma Country Club Dr
7 |MCO00E5E HOFLT 37ma Dasher Cut OFff
g |MCO007E3 HOFLT 37ma Fery Rd
g |MCO00523 HOFLT 370Aa Gearge | Huy
10 |MCO00932 HOFLT arma Holden Eeach F
11 |MCO00938 HDFLT arma Haowe St
12 |MNCO01558 HOFLT 37ma United States Hi
13 |NCO01947 HOFLT 37ma Jordan Blvd -
T B o e Ll_l
Prirt | Map | QK I Cancel |

Figure 5.7. Transportation Systems Data Browser.

5.3.6 Utility Systems

The Utilities Systems browser allows you to view and map the default database for your
study region. Damage and loss are not computed for Utilities Systems in the present
version of the Hurricane Model.

Utility Systems Inventory 5[
Faotable '/ ater IWaste Waterl ail | Matural Gasl Electic Powerl Eommunicationsl
— Tahle Type:

[n] UtlFchyClass Censug Tract ‘ Mame ‘ Address ;I
1 [WCOo0013 POFLT 37019020301 BALD HEAD ISLE035 INDIGO F
2 |NCoooo19 POFLT 37019020301 BRUMSWICK CIMC 211
2 |NCooooza POFLT 37019020100 BRUMSW/ICK, CINCSR 1640

4 | ﬂﬂ
Pririt | Map | ok I Caticel |

Figure 5.8. Utility Systems Data Browser.
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5.3.7 Hazardous Materials

The Hazardous Materials browser allows you to view and map the default database for
your study region. Damage and loss are not computed for Hazardous Materials sites in
the present version of the Hurricane Model.

x
— Table:

[ HplfClasz | Census Tract | Mame | 2y~

1 |MCOO014 HDFLT 7019020200 ADM " ?SE_I
| 2 [NCO005 HDFLT 37013020200 ADM "7
| 3 [NCO2077 HDFLT 37019020200 CHEMSERVE TERMIMAL INC. 2005
| 4 |HCO2123 HDFLT 37019020100 COATINGS & ADHESIVES CORP. "1901
| 5 [MCO2124 HDFLT 37013020100 COATIMGS & ADHESIVES CORP. 1301
| 6 [NCO2125 HDFLT 37019020100 DU PONT CAPE FEAR STAT
| 7 |MCO2126 HDFLT 37019020100 DU PONT CAPE FE&R STaT
| 8 [NCO2127 HDFLT 37013020100 DU PONT CAPE FEAR STaT
| 3 [NCO2128 HDFLT 37019020100 DU PONT CAPE FEAR STAT
| 10 [MCO2123 HDFLT 37a0z0100 DU PONT CAPE FEAR STAT
| 11 [NCO2130 HDFLT 37018020100 DU PONT CAPE FEAR STaT
| 12 |HCO213 HDFLT 37014020100 DU PONT CAPE FEAR STAT
| 13 [MCO2132 HDFLT 37a0z0100 DU PONT CAPE FEAR STAT
| 14 |NCO2133 HDFLT 37018020100 DU PONT CAPE FEAR STaT
| 15 |MCO2134 HDFLT 37014020100 DU PONT CAPE FEAR STAT
| 16 [MCO2135 HDFLT 37a0z0100 DU PONT CAPE FEAR STAT
| 17 |[NCO2138 HDFLT 37018020100 DU PONT CAPE FEAR STaT

18 |NCO2137 HDFLT 37014020100 DU PONT CAPE FEAR STAT

am e e ":lJ

Frint | Map | Ok I Cancel |

Figure 5.9. Hazardous Materials Data Browser.

5.3.8 Demographics

The Demographics browser allows you to view and map the default database for your
study region. Demographics data are used in the shelter requirements methodology.

x
— Table:

Censuz Tract Population Households GroupQluarters Malelesz1E b ale]BtoB5 J

1 | 37019020100 10623 3934 1] 1413 3592

2 |37manz0200 8906 3488 157 944 2875

3 | 37019020301 6325 313 79 2128

4 37019020302 E782 392 B 413 2141

5 | 370190204 B337 295 14 733 2190

B | 37019020402 3700 1677 1] 282 1184

7 370802060 71 2759 232 7B 2366

o | 370a0z20502 7418 3519 1] 44 1884

9 37019020503 4702 2184 1] 304 1440

10 | 37013020600 3361 3617 236 1130 A7z
| ﬂ_l

Fririt | [ap | QK I Cancel |

Figure 5.10. Demographics Data Browser.
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5.3.9 View Classification

The View Classification browser allows you to view definitions of the classification
categories.

x
Building and Facilities I Transportation System I Utility Systems I
— Table Type:
Building
r Table:
e 0 L General «
Specific General Specific Dezcription Biesanipil
1 |RES1 RES Single Family Dwelling R esidential
2 |RESZ RES tobile Home R esidertial
3 |RES3a RES Duplex R esidential
4 |RESZE RES Triplex / Quads Residential
5 |RES3C RES ulti-dwelingz (5 to 9 unitz] R esidential
£ |RES3D RES Fulti-dwellings (10 to 19 units) R esidential
7 |RES3E RES Fulti-dwellingz (20 to 43 units) Fezidential
g |RES3F RES Fulti-dwelings (50+ unitz) Rezidential
9 |RES4 RES Temporary Lodging R esidential
10 |RESS RES | nstitutional D ormitory R esidential
11 |RESE RES Murging Home R esidential
12 |COM1 COM Retail Trade Carnrmercial
- kA Ciikd sl mlm Toem A | e | il
4 | 3

Figure 5.11. View Classification Browser.
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Chapter 6. Entering and Managing Data in HAZUS

HAZUS contains a variety of default parameters and databases. You can run a loss
estimation analysis using only default data (Chapter 3), but your results will be subject to
a great deal of uncertainty. If you wish to reduce the uncertainty associated with your
results, you can augment or replace the default information with improved data collected
for your region of study.

HAZUS contains two import tools for entering data: the stand-alone Building
Information Tool (BIT) for improving general building stock (discussed in Chapter 8),
and the Inventory import menu option for entering site-specific data (e.g., hospitals,
schools). Data which have not been imported can still be used as overlays and for general
spatial queries, but will not be treated in the loss estimation model.

As has been discussed in earlier sections, it is very likely that data obtained from different
sources will not be in the same format. Furthermore, the data may contain a different
number of fields than the data defined in HAZUS. This will require mapping the data
fields to the correct format and inclusion in the centralized geodatabase. The following
sections describe importing data, entering data through HAZUS windows, and managing
the data.

6.1 Importing Features and Files

Only some offices and potential HAZUS users will have the most current version of GIS
software; others will not currently use ESRI software. Those who have previously
applied HAZUS-99 for Level II analysis will recognize the similarity of data field
headers and inventory requirements. All operators of HAZUS will be starting with the
newest default datasets; first to be evaluated, and then improved by directly editing the
default inventories, or by importing new data files. Data that are not already formatted in
GIS will require conversion to the standardized ESRI ArcGIS geodatabase format before
importing.

6.1.1 Importing Site-Specific Data Files

Arcview shapefiles, ArcInfo coverage files, CAD files, image files, and tabular database
files (e.g., Paradox, dBase) must be converted to a geodatabase (*.mdb) for use with
HAZUS. Several file types (e.g., shapefile, drawing, tabular) may be converted to one or
more geodatabases for import. MapInfo, Atlas, or other CAD file formats will generally
require exporting files to a shapefile format in order to bring them into ArcGIS. Images
or files designated for reference only can still be added as a simple layer for use in
displays, and need not be imported. Data intended for consideration by the loss
estimation model must be imported. ArcCatalog or ArcMap can be used for this purpose.
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Select the inventory you wish to improve from the HAZUS Inventory menu. Right-click
and choose “Import Data” (Figure 6.1). Enter the directory and filename for the database
you wish to import.

Essential Facilities Inventory x|

Medical Care Facilities | Fite Stations I Palice Stations | Emergency Response Centers | Schools I

r— T able: Medical Care Facilities

D Cenzus Tract Class MHame Address —I
1 [NCOO014 37019020401 EFHM | BRUMNSWICK, CI1 MEDICAL CENTER DRIVE
2 |MCOO011 37013020301 EFHM |J ARTHUR DOE 924 HOWE STREET
Insert New Record
Delete Selected Records
Impork Data
Expork Data
Data Dickionary
Metadata
b
4| | »

Prirt | Map | Ok I Cancel |

Figure 6.1. Import Features with Attributes.

6.1.2 The Import Database Utility

A database import utility has been developed to assist you in converting an electronic
database to the appropriate format for HAZUS. The mapping window shown in Figure
6.2 is used to map the each field in your database (the source) to the corresponding field
used in the HAZUS database (the target database). The Database Dictionary contains the
names and structures of all of the databases that are used by HAZUS. From the Database
Dictionary you can determine the names of the target fields. The Database Dictionary is
available interactively in HAZUS. To access it, click on the right mouse button; using the
same menu shown in Figure 6.1, click on Dictionary. An example from the Database
Dictionary is shown in Figure 6.3.

The fields from the Source menu do not have to be in the same order nor do they have to
have the same names as the fields in the Target menu. For example, in Figure 6.3, the
year the school was built is in a field called “YEAR BUILT” in the Source file, whereas
the field that contains this information is in the “YEAR B” field in the Target file. To
define the desired mapping scheme, simply click on a field name from the Source menu
(e.g., LON) and the corresponding field name from the Target menu (e.g., LONG); then
click on the Add button.

Chapter 6. Entering and Managing Data in HAZUS
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Mapping x|

—Fields Mapping:

: : Ok
Source (click to select): Target (double-click to assign): \_I
CO_CODE - COsT - Cancel
LAT_DG J BU_PWR J
LAT_MN FUNCTION
LAT _SC MNUM_STUDNT
AREA
LOMN_DG SHLT_CAP
LOMN_kAM KITCHEM
LON_SC |ELEVAT
CHK LOMNG
QOCCF_TYFE GEORES
OCCP_DAY COMMENT
QCCP_MIGHT I—
ACTLIAI = [ Add |
—Mapping Results:
Source | Target -~ Cielete
1 mame MAME —
2 |y ey Clear Al
3 |zr ZPCODE
4 |county COUNTY
5 |vEaR_BULT YEAR_B ﬂl
6 JLat LAT —
P | I » | Save..

Figure 6.2. Mapping the Fields of Your Data File to the HAZUS Data Structure.

Database Information x|

Common &ttibute | Hurricane &ttribute |

DATABASE INFORMATION

LI

T able name: hzCareFlty
MHumber of records: 2
MHumber of fields: 20

INDEX INFORMATION
FK_HZCAREFLTY

CareFltyld Azcending Order
FLMHEF_CL2 FK.

EfClazs Azcending Order
RLMTRACT_EFZ FE.

Tract Azcending Order

FIELD INFORMATION
CareFlyld Char 8

Ffllass Char R h
1 i »

Figure 6.3. Interactive Database Dictionary.

After performing these steps, the mapping you have defined will disappear from the
Source and Target menus and will appear in the Mapping Results box at the bottom of
the window. If you make a mistake, click the Delete button, and the last mapping pair
you have defined will be undone. In this example, the user has already defined six
relationships and is in the process of defining a seventh. When you have completed
defining all of the information, click on the OK button, wait a few seconds, and your
imported database will be displayed in HAZUS. You do not have to map all of the fields
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from the Source menu. However, any fields you do not map will not be imported into the
Target database.

It is possible to have several databases with the same format. To save the mapping that
you have defined so that it can be reapplied to other files, click the Save button in Figure
6.2 and the dialog box shown in Figure 6.4 will appear. Enter a name for the mapping
scheme and click the OK button. To retrieve the saved mapping, click on the Load
button in Figure 6.2.

Save As HE
Savein: Ia Prilnd j il b A

File name: ISChDD|.Sa\/‘i Sawve

Save as type: ISaved mapping (*.sav) LI Cancel |

Figure 6.4. Saving a Database Mapping Scheme.

6.2 Adding Records to Site Specific Databases

In addition to importing entire datasets, you can add one or more site-specific (point)
feature records at a time to improve inventories of essential facilities, high potential loss
facilities, lifeline components and facilities storing hazardous materials. When you
identify a new site, you will need to add a new feature record with attributes.

6.2.1 Adding Features Using the Study Region Map

You will notice that feature locations are listed in the ArcMap attribute table without the
entire set of feature attributes. HAZUS stores attributes other than the each feature
identifier and coordinates using SQL Server. This design for feature and attribute storage
is for efficiency, and allows for anticipated expansion to interactive web-based delivery
of the program. The database design requires you to add features in the following steps:

1. Start Editing using the ArcMap Editor toolbar.

2. Select the appropriate and available database (e.g., util.mdb for editing utility
facilities).

3. Add features.
4. Save and Stop Editing features.

5. Open the Inventory menu and select the appropriate inventory (e.g., utilities).
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6. Add attributes to each new feature record by placing the cursor in the desired
field.

Note that the feature ID field cannot be edited.

Elle Edt Wew Inventory Hazard Analysis Resuls Selection Tools Help

edtor | & || v Task [select atures Using an Ares =] | Targek: [hecommunicationrly =]

|@»BEa s R@ax|o - Ews 5|7 =)
x|

s eaa|
| Q@2 @es 5 k6

= M Study Region Tract
=]

Bl E Study Region Boundary
O

Oww]  [sojed Lo

Length: 0.0581, Direction: 161.9395 [ [ee1s'sa.75"w 3arg403'N | 4

Figure 6.5. Add Site-Specific Feature.

& Hazus-MH:Earthquake-NCeqBrunswick o =] 9]

Elle Edt View Inventory Hszard Analysls Resuls Selection Tools Help

Editor, ‘ 3 ‘I = Task: |Create New Featurs =l ‘ Targets [ =] |X (&) ‘ ‘ ‘
[ T P CREEERT LEX ALY T

EB Attributes of hz2CommunicationFlty

OBJECTID*| SHAPE® | C icationFltyld= Tract: Lan = =
13| Paint NETO033T 37019020200
14 Faint NEOO0335 37019020200
15 Faint NET00338 37019020200
16/ Paint NEO00345 37019020600
17 Paint NCOO0374 37019020200
19 Paint NEO00393 37019020200
19 Faint NEO00395 37019020200
20 Fint NEO00403 37019020301
21 Paint NEOO0418 37019020600
% Paint 15000001 37019020800
26 Faint 15000002 37019020800
29 Faint 15000004 37019020600
4| | »
Record 14 ¢ | T_2[ | Show [l Selected | Records (3 oulof 24 Selected)

<

Display BN |

[ [Ferarzz.a0™w 335847 67N | 4

Figure 6.6. Add Feature Using ArcMap Edit Tool.
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Utility Systems Inventory _ |EI|1|

Patable 'water I W aste W ater I DiII Matural Gas | Electic Power [Zummunicaliunl

— Table

CarmmunicationF il d | UtIFeltyClazs: | Tract | Marne |
KCO00374 CER 7019020200 “wh=S-F CH 23 =
MCO00393 CBR 7019020200 WLGH CH 294 el
KCO00333 CER 7019020200 WDV CH 209
K CO00409 CBR 370719020301 W0 CH 252

WCO00418 CER 37013020600 WLTT CH 273
115000a0m COFLT 270 A0
02 CDFLT

COFLT

o | i

Cloze | tap | Print |

4

Figure 6.7. Add Attributes Under HAZUS Inventory Menu.

The site-specific, or facility inventories have many more data fields than are required for
estimating potential losses. The additional information is beneficial to the overall analysis
and cost-efficient to collect along with the minimum data required to run HAZUS. At
minimum, the required fields for each database are specified in the Database Dictionary.
ArcMap will automatically assign the first four data fields (indicated with a “*”) when
records are added graphically. The ID numbers are associated with a particular facility,
and are required for reporting the study results.

6.2.2 Adding Records to the Attribute Table

The one essential datum element required to define a facility is its location. If its location
was not added graphically (see Figure 6.5), the only other way to define a facility
location in HAZUS is to type the longitude and latitude of the facility, as in Figure 6.8. If
you don’t know the longitude and latitude of the facility, you will need to use a geocoder’
to get the longitude and latitude of the location and then add it to the database in HAZUS.

Once you have defined a location, click on the OK button and the new point feature will
be saved.

When the location has been entered, a default set of attributes will be assigned to each
new record, in the event no other detail is available.

' The geocoding process is performed outside HAZUS. Any commercial geocoder application
can be used.
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Hazus-MH x|
Enter Latitude and Longitude values
Latitude: |33-9?
Longitude: I'?B-DE‘
I

by

Ok, I Cancel |

Figure 6.8. Add Record Latitude/Longitude Coordinates.

6.2.3 Errors When Adding Records

HAZUS is very strict about enforcing the rule that all inventory data points must fall
within the study region boundary. If you define facility locations that are outside the
study region, HAZUS deletes them and displays the dialog show in Figure 6.9.

There are 1 objects out side the Study Region, these will not be stored.

Figure 6.9. Sites Added Outside the Study Region will not be Accepted.

6.3 Deleting Records from Site Specific Databases

Select the record to be deleted from a database by clicking on the record marker on the
left side of the record ID. When the records have been selected, use the right mouse
button to display the database management options shown in Figure 6.10, and choose
Delete Selected Records.

6.4 Editing Records

Attributes associated with default, or improved point and line features can be edited
directly in HAZUS. Open the Inventory menu and choose the database to edit. Data
within a record can be edited by right-clicking the mouse on the spreadsheet, placing the
cursor in the desired cell, and replacing the text to be modified.

Alternatively, a structure’s location can be moved by choosing Start Editing from the
ArcMap Editor toolbar. In edit mode, use one of ArcMap’s selection buttons to isolate
the facility of interest. With your feature selected and mouse button held down, drag and
drop the facility symbol from its old location to the desired new location. To delete a
location, select the facility on the map and press the <Delete> key. The feature and all
associated attributes in the inventory database will be deleted.

HAZUS-MH MR3 User Manual



6-8

Utility Systems Inwventory — IEIIﬂ
Potable wiater | ‘W aste Water I ail I Matural Gas I Electric Power  Communication |
— Table
CommunicationFlyld | UtilFcltpClass | Tract | Ha =
MCo0o030 CET F7019020600 Wwhisy CH 3 =l
WCOooo42 CET 37015020800 WSFHTY CH 26 &l
M CO000E3 CET F7019020600 WwMJ-TY CH 39
MCO00114 CER 37015020100 WL 14590
MNCOoo1 50 CER FF019020200 WwiMYT 1180
MCO00151 CER 37015020100 Al 980
MWCOoo1 &0 CER F7019020400 WWCE 1410
M COO0227 CER 37013020100 1340
F GGG | 370 o0 )
St Eelfing CBR 37019020501 CH 228
| StapEditing CER 37019020200 WwwiL-FM CH 213
| CER F7019020600 WHOR CH 217
| CER FF019020200 WhNGEE-FM CH 267
L mport CER FF019020200 WwiGMlI CH 274
CER FF019020200 Wi CH 247 -
[ = CER 019020600 |WKWC CH205 5
Filter CER 7019020200 WKXSFM CH 231 =
4 calculate Statistics LI—
| Analysis Information
Cloze | Map | Frint |

Daka Dickonary
| Meta Data

4

Figure 6.10. Select and Delete Records from a Facility Database.

You can move or delete multiple records at one time. To do so, use the ArcMap selection
tools to select by location. You can draw a box around several sites to select a group; or,
select a single structure by clicking on each location, one at a time, while holding the
<Shift> key down. When all the locations have been selected, release the <Shift> key
and follow the above steps for deleting or moving a record. When finished, click on the
Editor toolbar and select Stop Editing. You will be asked to confirm (or dismiss) your

changes to the database.

Chapter 6. Entering and Managing Data in HAZUS




7-1

Chapter 7. Displaying and Modifying Inventories

Chapter 6 discussed how to enter data and import databases. Once your data is entered
into HAZUS, you have a number of options available for displaying and modifying the
data.

7.1 Editing a Database

Data within a database can be edited by clicking on the spreadsheet cell containing the
data you want to change. Highlight the text you wish to replace, and your typing will
replace the highlighted text.

7.2 Printing a Database
All databases can be printed using the Print button at the bottom of the window.
7.3 Mapping a Database

All databases can be mapped by using the Map button at the bottom of the window.
ArcView tools can be used to modify legends and to bring different layers to the front.
Entries in site-specific databases, such as emergency facilities and lifeline components,
will appear as symbols on the map. Other types of databases, such as census data and
general building stock inventory, are displayed as shaded map layers. Please refer to the
ArcView User Manual for instructions on how to format map layers.

7.4 Defining Occupancy to Model Building Type Relationships

The hierarchy of model building mapping schemes use the Hurricane Model was
presented in Section 4.5. In this section we cover the following related topics for the
model building mapping schemes used in the Hurricane Model:

e How to assign a mapping scheme to a geographic area.
e How to view the details of a mapping scheme.
e How to edit, create, and delete mapping schemes.
e How to quickly create a wind building characteristics mapping scheme with
mitigated buildings.
7.4.1 Defining Specific Occupancy to General Building Type Mapping Schemes

The General Building Occupancy Mapping dialog allows you to assign, view, or edit the
distribution of general building types within each specific occupancy and census tract.
The data in these dialogs are common to all three hazards; therefore, any changes made in
these dialogs also apply to the Earthquake and Flood Models, if either of these hazards is
included in your study region.
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To access the General Building Occupancy Mapping dialog, shown in Figure 7.1, select
the Inventory | General Building Stock | General Building Type Mapping menu
command. This dialog allows you to assign general building type mapping schemes to
your study region in the upper half of the window and manage your mapping schemes in
the lower half of the dialog.

General Building Type Mapping il
—Apply Mapping Schemes:
States: Countigs: Mapping Schemes: INC1 Ll Apply |
MNarth Carolina Brunswick, NC Census Tract | Mapping Scheme |
370158020100 MNCT
370159020200 MNCT
3701302030 MNCT
37019020302 MNC1
37019020401 MNC
37019020402 MNC
37019020501 MNC
37019020502 MNC
37019020503 MNC
37019020600 MNC
(" Census Block List @ Census Tract List (" County List
—Mapping Scheme Management:
Scheme Narme Type | Date Created | Date Modified | “iew |
NC1 System 07/10/2002 07/10/2002
Copy |
Edit |
Delete |
Import |
Export |
0K | Cancel |

Figure 7.1. General Building Type Mapping Dialog.

General building type mapping schemes can be assigned at the state, county, or census
tract level. Select one or more counties and click on Census Track List to see a listing of
the individual census tracts in the selected states and 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 drop down list box in the top right
corner of the window, and click on the Apply button. When selecting multiple census
tracts, use the Shift key to select a range of tracts or the Control key to select individual
tracts.

The list box in the lower half of the General Building Occupancy Mapping dialog
displays all of the mapping schemes that are available for use. The 7Type column indicates
whether the mapping scheme is one of the default mapping schemes provided with the
Hurricane Model (“System”) or a custom mapping scheme (“User”). The highlighted
mapping scheme can be displayed by clicking the View button (Figure 7.2). Other
options include:
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General Building Type Mapping Scheme Distriution |
Scheme Mame:
RCA
r— General Occupancy By General Building Type
Occupancy Total Wood Mazomniy Concrete Steel MH o

1 |RES1 100.00 92 g i 0 ol
2 |RES2 100.00 1} i i 0 100
3 |RES3a 100.00 £2 il 4 3 1]
4 |RES3E 100.00 g2 il 4 3 i
5 |RES3C 100.00 g2 kil 4 3 i
6 |RES3D 100.00 £2 il 4 3 1]
7 |RES3E 100.00 g2 il 4 3 i
8 |RES3F 100.00 g2 kil 4 3 i
3 |RES4 100.00 a3 21 18 13 1]
10 |RESH 100.00 7 34 40 15 i
11 |RESE 100.00 22 kil 20 27 i
12 |COM1 100.00 14 23 7 5E 1]
13 |COM2 100.00 0 24 7 55 0
14 |COM3 100.00 25 40 7 28 i
15 |COM4 100.00 26 33 9 32 1]
16 |COMS 100.00 13 a0 12 45 i
17 |COME 100.00 2 18 25 55 i
18 |COM7? 100.00 24 28 g a0 1]
19 |COME 100.00 19 21 7 53 0
20 |COM3 100.00 5 17 15 B3 i
21 |COM10 100.00 0 2 73 25 1]
22 |IND1 100.00 5 19 16 [=i1] i
23 |IND2 100.00 10 28 12 50 i
24 |IMD2 100.00 7 18 10 =] 1]
25 |IMD4 100.00 7 18 7 o] i
26 |IMDE 100.00 5 12 16 E7 i
27 |IMDE 100.00 1 19 1 =] 1]
28 |AGR1 100.00 43 17 2 33 0
29 |REL1 100.00 36 47 5 11 i
30 | GOV 100.00 7 19 12 £z 1]
N |GOW2 100.00 g 28 20 44 i
32 |EDLA 100.00 13 32 12 43 i
33 |EDuUZ 100.00 4 il 20 a5 0=

4 | r

Apply | QK I Cancel |

Figure 7.2. General Building Type Mapping Scheme Distribution Viewer.

Copy — Creates a copy of the selected mapping scheme that you can modify.

Edit — Allows you to modify the percentages in a mapping scheme. This option is
disabled for System mapping schemes.

Delete — Deletes the selected mapping scheme from the list. This option is
disabled for System mapping schemes.

Import — Allows you to import a mapping scheme exported from another
hurricane study region.

Export — Copies a mapping scheme to text file.
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7.4.2 Defining Specific Building Type Mapping Schemes

The Specific Building Occupancy Mapping dialog allows you to assign, view, or edit the
distribution of specific building types within each specific occupancy and census tract.
The data in these dialogs are specific to the Hurricane Model.

To access the Specific Building Occupancy Mapping dialog, shown in Figure 7.3, select
the Inventory | General Building Stock | Specific Building Type Mapping menu
command. This dialog allows you to assign specific building type mapping schemes to
your study region in the upper half of the window and manage your mapping schemes in
the lower half of the dialog.

|
—Apply Mapping Schemes:
States: Counties: Mapping Schemes: IF\Drida_CentraI Ll Apply |
Caroling L BT Census Tract | Mapping Scheme |
37019020700 Southeast_Coastal
37019020200 Southeast_Coastal
3701902030 Southeast_Coastal
37018020302 Southeast_Coastal
370718020401 Southeast_Coastal
370189020402 Southeast_Coastal
37013020501 Southeast_Coastal
7019020502 Southeast_Coastal
37019020503 Southeast_Coastal
37019020600 Southeast_Coastal

(" Census Block List @ Census Tract List (" County List

—Mapping Scheme Management:

Scheme Narme Type | Date Created I Date Modified | “iew |
Southeast Inland System 0341372003 03/1372003
Southeast_Coastal System 0341312003 031372003 Copy |
Martheast_Inland System 03132003 03132003 St |
Maortheast_Coastal System 03132003 03132003
Florida_Southeast Syetem 031372003 03/13/2003 Delets |
Florida_South Syetem 03/13/2003 03/13/2003
Florida_MNorth Syetem 03/13/2003 03/13/2003 Import |
Florida_Central System 031372003 031372003

Export |

0K | Cancel |

Figure 7.3. Specific Building Type Mapping Dialog.

Specific building type mapping schemes can be assigned at the state, county, or census
tract level. Select one or more counties and click on Census Track List to see a listing of
the individual census tracts in the selected states and 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 drop down list box in the top right
corner of the window, and click on the Apply button. When selecting multiple census
tracts, use the Shift key to select a range of tracts or the Control key to select individual
tracts.
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The list box in the lower half of the Specific Building Occupancy Mapping dialog
displays all of the mapping schemes that are available for use. The Type column indicates
whether the mapping scheme is one of the default mapping schemes provided with the
Hurricane Model (“System’) or a custom mapping scheme (“User”). The highlighted
mapping scheme can be displayed by clicking the View button (Figure 7.4). Other
options include:

e Copy — Creates a copy of the selected mapping scheme that you can modify.

o Edit — Allows you to modify the percentages in a mapping scheme. This option is
disabled for System mapping schemes.

e Delete — Deletes the selected mapping scheme from the list. This option is
disabled for System mapping schemes.

e Import — Allows you to import a mapping scheme exported from another study
region.

e Export — Copies a mapping scheme to text file.

specific Building Type Mapping Scheme Distribution x|
Scheme Mame: General Building Type
’7 Southeast_Coastal ’7
- Specific Occupancy By Specific Building Typ
Occupancy ‘ Total WSF1 WSF2 | WhUHT | WMUHZ | wiUH3 |~
1 |REST | 100.00 E3 7 a 1] o |
| 2 |RESZ 100.00 100 0 1] 1] 1]
| 3 |RES3A 100.00 1] 0 21 73 1]
| 4 |RES3E 100.00 1] 0 18 ER 20
| 5§ |RES3C 100.00 1] 0 ] T3 18
| 6 |RES3D 100.00 1] 0 ] T3 18
| 7 |RES3E 100.00 1] 0 9 T3 18
| & |RES3F 100.00 1] 0 1] 1] 100
| 9 |RES4 100.00 1] 0 1] 50 50
| 10 |RESS 100.00 1] 0 1] 1] 100
| 11 |RESE 100.00 1] 0 100 1] 1]
| 12 |CO1 100.00 ] 0 E2 38 ]
| 13 |COM2 100.00 ] 0 100 ] ]
| 14 |COM3 100.00 ] 0 100 ] ]
| 15 |COM4 100.00 0 0 72 28 0
| 16 |COMS 100.00 1] 0 100 1] 1]
| 17 |COME 100.00 1] 0 a 1] 100
| 18 |COM7 100.00 1] 0 100 1] 1]
| 19 |COMe 100.00 1] 0 EE 17 17
| 20 |COMS3 100.00 1] 0 1] 100 1]
| 21 |COM10 100.00 1] 0 1] 1] 100
| 22 |INDT 100.00 1] 0 1] 100 1]
| 23 |IND2 100.00 1] 0 E0 40 1]
| 24 |IND3 100.00 1] 0 1] 100 1]
| 25 |IMD4 100.00 1] 0 1] 100 1]
| 26 |IMDS 100.00 1] 0 72 28 1]
| 27 |IMDE 100.00 1] 0 100 1] 1]
| 28 |AGR1 100.00 1] 0 100 1] 1]
| 29 |REL1 100.00 ] 0 100 ] ]
| 30 |GOW 100.00 ] 0 100 ] ]
| 31 |EOV2 100.00 ] 0 100 ] ]
| 32 |[EDUA 100.00 ] 0 100 ] ]
33 |EDUZ 100.00 1] 0 100 1] 0 -
| ;IJ
Lpply | ar I Cancel |

Figure 7.4. Specific Building Type Mapping Scheme Distribution Viewer.
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7.4.3 Defining Wind Building Characteristics Distributions

The Wind Building Characteristics Distribution dialogs allow you to assign, view, or edit
the distribution of wind building characteristics within each specific building type and
census tract. The data in these dialogs are specific to the Hurricane Model.

To access the Wind Building Characteristics Distribution dialog, shown in Figure 7.5,
select the Inventory | General Building Stock | Wind Building Characteristics
Distribution menu command. This dialog allows you to assign wind building
characteristics mapping schemes to your study region in the upper half of the window and
manage your mapping schemes in the lower half of the dialog.

I
—Apply Mapping Schemes:
States: Counties: Mapping Schemes: IF\Drida_CentraI Ll Apply |
Caroling L BT Census Tract | Mapping Scheme |
37019020700 Southeast_Coastal
37019020200 Southeast_Coastal
3701902030 Southeast_Coastal
37018020302 Southeast_Coastal
370718020401 Southeast_Coastal
370189020402 Southeast_Coastal
37013020501 Southeast_Coastal
7019020502 Southeast_Coastal
37019020503 Southeast_Coastal
37019020600 Southeast_Coastal

(" Census Block List @ Census Tract List (" County List

—Mapping Scheme Management:

Scheme Narme Type | Date Created I Date Modified | “iew |
Southeast Inland System 0341372003 03/1372003
Southeast_Coastal System 0341312003 031372003 Copy |
Martheast_Inland System 03132003 03132003 St |
Maortheast_Coastal System 03132003 03132003
Florida_Southeast Syetem 031372003 03/13/2003 Delets |
Florida_South Syetem 03/13/2003 03/13/2003
Florida_MNorth Syetem 03/13/2003 03/13/2003 Import |
Florida_Central System 031372003 031372003
Export |
Iitigate |
0K | Cancel |

Figure 7.5. Wind Building Characteristics Distribution Dialog.

Wind building characteristics distributions can be assigned at the state, county, or census
tract level. Select one or more counties and click on Census Track List to see a listing of
the individual census tracts in the selected states and counties. To change the distribution
assigned to one or more census tracts highlight the states, counties, and tracts of interest,
select the desired distribution from the drop down list box in the top right corner of the
window, and click on the Apply button. When selecting multiple census tracts, use the
Shift key to select a range of tracts or the Control key to select individual tracts.
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The list box in the lower half of the Wind Building Characteristics Distribution dialog
displays all of the distributions that are available for use. The Type column indicates
whether the distribution is one of the default distributions provided with the Hurricane
Model (“System”) or a custom distribution (“User”’). The highlighted distribution can be
displayed by clicking the View button (Figure 7.6). Other options include:

e Copy — Creates a copy of the selected distribution that you can modify.

e Edit — Allows you to modify the percentages in a distribution. This option is
disabled for System distributions.

e Delete — Deletes the selected mapping scheme from the list. This option is
disabled for System distributions.

e Import — Allows you to import a distribution exported from another study region.
e Export — Copies a distribution to a text file.

e Mitigate — Allows you to quickly create a new distribution with different
mitigation characteristics for single-family housing, manufactured homes, and
multi-unit housing (see Section 7.4.4).

Wind Building Characteristics Distribution x|
—Scheme Mame
| Southeast_Coastal
— Distribution
=3 wooD Categaties Building Characteristic | % =
: WWSF1 - Single Famiky Homes. 1 Story - Waoor Foof Shape] Hip 19 _J
WSFZ - Single Family Homes, 2+ Stories - W Gahle a1
WUHT - Marginally Engineered ar Non-Enc Total 100
WMUHZ - Marginally Engineered or Non-Enc
5 5 dary Water Resist i 0
- - WMUHS - Marginally Engineered or Mon-Eng Sishie sy iblin . Sl SS 100
B3 MASONRY T tc; 100
B CONCRETE otal
53 STEEL Fioof Deck Attachment B @E"12" kX
w63 MH Bel @ 6"/12" EE]
fid/8d Mix @ B"/6" 0
8D @ B"/6" 30
Total 100
Foof+wall Connection Toe-nail 23
Strap 77
Taotal 100
Garage, Houses w/out Shutters MNone Bl
Weak 26
Standard 2k
Total 100
Garage, Houses with Shutters MNone 45
SFBC 1984 52
< 2 Total 100
Expand Al | Collapse Al | Shutiers = She
Apply | QK | Cancel

Figure 7.6. Wind Building Characteristics Distribution Viewer.

7.4.4 Applying Mitigation to the General Building Stock

The Hurricane Model includes mitigation options for single-family housing, multi-unit
housing, commercial buildings, and industrial buildings. The mitigation analysis
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capability provided in the Hurricane Model allows you to assess the potential benefits of
mitigation programs or building code changes.

As an alternative to specifying the degrees of mitigation separately for each specific
building type, the Hurricane Model has an option to quickly generate a new Wind
Building Characteristics Distribution with mitigation. To access this capability, select a
Wind Building Characteristics Distribution from the list in the lower portion of Figure 7.5
and then click on the Mitigate button in the lower right. The dialog shown in Figure 7.7
will appear. Simply name the new mapping scheme, check the types of mitigation you
want applied to the general building stock, and fill-in the desired percentages for the
checked items. Be sure to complete each of the four pages before clicking the OK button.
The Hurricane Model will create a new mapping scheme with your specified levels of
mitigation applied to the general building stock. Any items that are not checked will
remain unchanged from the base Wind Building Characteristics Distribution. Remember
to Apply the new distribution to the desired tracks or counties when you return to the
Wind Building Characteristics Distribution dialog.

Mitigate Hurricane Building Characteristics Scheme

tapping Scheme

Southeast Coastal

Single Farmily | bdulti-Family D:nmrnercial] Industrial]

Single Family Homes T
Shutters on Al Windows and Entry Doors mﬂil 4 v
Fioof-wall Connection Clips/Straps 1EIEILI % v
Superior ‘Wood Foof Deck Attachment 1EIEILI 5 2
Secondary ' ater Resistance 1EIEILI 3 v

M anufactured Homes
Shutters on Al \Windows and Entry Doors mug % I
Tie Downg 'IDDLI b4 v

Ok | Cancel ‘

Figure 7.7. Mitigation Hurricane Building Characteristics Scheme.
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Chapter 8. Building-Data Import Tool (BIT)

The building-data import tool (BIT) is a utility that is designed to help you import large
databases of property information and to process that data so as to be able to create
occupancy to model building type relationships. It can read a variety of different types of
database formats and configurations and will translate these into a standard format for use
by HAZUS. The BIT includes a utility that allows you to run queries on databases so that
you can identify certain types of properties (e.g., unreinforced masonry) or gather
information about buildings with certain characteristics.

8.1 Getting Your Data in the Right Format

Before you run BIT you need to ensure that your data is in a form that the program can
process. For example, if you have purchased tax assessor’s files on magnetic tape, you
will have to have those tapes read and transferred to floppy disk or CD-ROM. You will
need to convert your database to a Microsoft Acess (.mdb) format if it is in some other
database format such as *.dbf, *.db, *.xls, etc. Another problem that can occur is that
square foot building area is not reported as a single number but instead a sub-area is
given for each floor or each portion of the building. In this case you will have to sum the
individual sub-areas for each building and put the total building area in a single field. In
the case of commercially available property data, you will need to extract the records
from the database using software supplied by the vendor. Other problems you may
encounter are appearance of properties more than once if they have multiple owners, or
the reporting of multi-building complexes, and the use of two or three different
occupancy definitions for a single property. All of these will require judgment on your
part, and some of these problems will be very challenging.

BIT can only work with the following two types of files:

e Microsoft Access database (*.mdb)

e ASCII text file (*.asc). Any delimiter can be used (comma, tab, etc.)

If your database is not in one of these two formats, you will need to use an external
database management program to convert your data into one of these formats.

The BIT can only import data from one county at a time. If your data file contains
properties from multiple counties, you will need to use a database management program
to sort the data by county and organize the data into separate files for each county.

8.2 Starting BIT
BIT can be launched in two ways: either from within HAZUS or stand-alone.

To launch BIT from within HAZUS, select the command Inventory|General Building
Stock|Building Import Tool (BIT).
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To launch BIT independent of HAZUS, select StartfFEMA Risk Assessment
System|BIT. This location assumes that BIT was installed in the default group (FEMA
Risk Assessment System).

8.3 Specifying the Input File

After starting the BIT, you will be presented with the window shown in Figure 8.1. This
window guides you through the five steps needed to develop the occupancy to model
building type relationships for your region. The first step in the process is to specify the
property data file you will be using. To start this step click on the Specify Input File...
button.

x
1. Specify [nput File... 4. fgareqate...
2 ap Fields... Wiew Hesults...
3, Cateqarze...
Close |

Figure 8.1. Building Data Import Tool Main Menu.

You will be asked to select an input file. You can choose from one of the three following
options: ASCII text file (*.asc), Microsoft Access Table (*.mdb), configuration file
(*.bcf). A configuration file is generated by the BIT, and is available only if you have
started the import process previously, but did not complete all five steps. The *.bcf file
allows you to continue an incomplete import activity without starting over from the
beginning.

8.3.1 Importing an ASCII Delimited Database

After you click on the Specify Input File... button in Figure 8.1, you will be presented
with the window shown in Figure 8.3. Suppose that the particular property data file that
you want to import is an ASCII delimited file. A delimited file is one that uses a specific
character to separate the fields of information. Delimited files come with a variety of
different characters to separate the fields. The most common are the comma and the tab.
However, the delimiter can be any character. An example of two records from an ASCII
comma-delimited file is shown here:
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“521-525 Main St”,”Anytown”,”94102-1102"7,7121.00"”,"”Store
Building”,4195,”1”,2,7”883263"”,16,”79"”,”"”,”880720”,”C"”,"”Concrete”,”Stucc
o”,”Concrete”,”Steel”,”Flat”, ”Built-up”,””,”Average”,”$357",”,”,”0284-
000"

“332 North St”,”Anytown”,”94102-
2607”,7125.00”,"Apartment”,16030,”6"”,24,

73413147 ,23,"72"7,772"”,7830404”,”C"”,"”"Concrete”,”Concrete”,”Concrete”,”Co
ncrete”,

”"Flat”,”Tar & Gravel”,””,”Fair”,”$17”,”,”,”0333-001"

Figure 8.2. Two Records from a Comma-Delimited Text File.

Each record shown in Figure 8.2 spans three lines and each field is separate by a comma.
Quotes are used to indicate alphanumeric (text) data and entries without quotes are
numbers. The BIT is capable of distinguishing these two types of inputs and it shouldn’t
cause you any problems when both types appear in the same record. It is important to
understand that the BIT can recognize this file as ASCII delimited only if you specify the
filename extension as .asc.

File narme: |t1 CEY Open I
Files of type: | Defimited Tewt File [*.csv] =l Cancel |/
4

Figure 8.3. Specifying a *.csv Input File in the Building-Data Import (BIT) Tool.

After you have specified the file name in Figure 8.3, you will be asked to specify the type
of delimiter that is being used as shown in Figure 8.4. If the delimiter is not a comma or a
tab, click on Other and then type the delimiter in the box to the right. The delimiter can
be a single character such as a “ or a ? or a !. At the bottom of the Delimited ASCII
Import window is a box entitled Change default field names. If you mark this box, you
will be presented with the Field Names window shown in Figure 8.5.
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* Commas

" Tahs Cancel |
i~ Other I

V¥ First line has field names

¥ Change default field names

Figure 8.4. Specifying the Delimiters for an ASCII Delimited File.

Generally, an ASCII delimited file does not contain embedded field names. Thus when
the ASCII delimited file is read by BIT the fields will be called Field00O1, Field002 and
so on. The supplier of the data file should have provided you with documentation that
indicates what is contained in each field. The Field Names window in Figure 8.5 allows
you to rename the fields in your database so that they are easier to keep track of (this
window is skipped if the option “Change default filed names” is not checked). To make a
change, double click on the field name so that it is highlighted, then type in the new
name. When you have changed the desired fields (you do not have to name all fields),
click the OK button to save the changes. Optionally, you could embed the names of the
fileds at the first line in the input file and make use of by checking the option “First line
has field names”. Once that is specified, the second option is enabled.

Edit the name of the field as desired. Click
OF to save.

d

- Cancel

Fieldd01 L
Fieldd0z2

Fieldd03

Fieldo04

Fieldd0s :
Fieldd0&
Fieldoo?
Fieldd0s
Fieldd0g
Fieldd10
Fieldd11

Cimnldn1 7 il
| 3

Figure 8.5. Changing the Field Names in an ASCII Delimited File.
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1. Specify Input File. .. 4. Bagredate,.
2. Map Fields. .. Wiew Besults,
3. Cateaarize. ..

Cloze |

Figure 8.6. Task 2 “Mapping Fields” Enabled.

8.3.2 Importing a *.mdb Database

A file that is in an *.mdb format does not require some of the steps that are required for a
text file. Simply specify the database file name as shown in Figure 8.7. You will then be
presented with a list of tables in the database. Select the desired table to import and click
OK, and you will be ready for mapping fields (see Section 8.4).

2%

| & ® ex E&-

Eluscs.mdb
[ UTIL.MDE

File narme: ISFD_mdb Open I
Files af type: IMicrnsoﬂ Access File (.mdb) j Cancel |/
&

Figure 8.7. Specifying an *.mdb Input File in the Building-Data Import Tool.

8.4 Mapping Fields

After having specified the input file, you will need to map the fields in your database (the
source) to the fields used in the HAZUS database (the target database). The steps for
importing data and creating occupancy to model building type relationships must be
completed in the numbered sequence. The labels for steps that are not yet available to you
will appear in light gray. To start this step, click on the Map Fields button in the main
BIT menu (see Figure 8.8).
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!EBIT - Do RédLynn'iNov30_0OccMap' TestCas ﬂ
| 1. Specify Input File... i 4. fomregate... |
2 Map Fields.... | Yiew Besults. . |
3 Categorize. . |

Cloze |

Figure 8.8. Starting the Field Mapping Step from the BIT Main Menu.

Since the BIT is used to develop occupancy to model building type relationships for your
region, the most important information to capture is the occupancy, structural type,
square footage and height of your buildings. However, the database you create can have
as many fields as you want, allowing you to maintain many types of data. Using the
mapping tool outlined in this section, you can be certain that all of the databases you
maintain will be in a standard format.

The mapping window shown in Figure 8.9 is used to map the fields in your database (the
source) to the fields used in HAZUS (the target database). The source-database fields do
not have to be in the same order nor do they have to have the same names as the target-
database fields. For example, in Figure 8.9 the occupancy types are in the field seventh
field (“Field007”) in the source database whereas the field that contains this information
in the target database is called “Occupancy”.

— Fields Mapping:
) . Ok
Source [click to select): Target [double-click to assign): _l

Field0o1 MumStones —~ Cancel |
Field009 earBuilt
Field011 Latitude
Fieldd15 Longitude

Address

City

Zipcode

Cwrert ame
“earRemodeled
ParcelNumber

Elewation :I
Field : Add |
—Mapping Results:
Source Taraoet - Delete
1_[Field00z Name _ 4'
2 |Fieldo03 Area
3 |FieldDOD4 BldgValue
4 |Figld005 Contentvalue Sz |
5 |Field00& BldgType
FieldDO7 Occupancy i

o | ﬂJ

Figure 8.9. Defining a Mapping Scheme from the Source Database to the Target
Database in the BIT.

Chapter 8. Building-Data Import Tool (BIT)



8-7

To define the desired mapping, simply click on a field name in the source database (e.g.
Field004) and the corresponding field name in the target database (e.g. BldgValue) and
then click on the Add button. After each time you perform this operation the mapping
you have defined will appear in the Mapping Results box at the bottom of the window.
At the same time, these fields will disappear from the Fields Mapping box at the top of
the window. If you make a mistake, click the Delete button and the last mapping pair you
have defined will be undone. When you have completed mapping all of the fields, click
on the OK button, wait a moment, and your database will be reconfigured into the
standardized format. At the end of this step a table with the same name as your original
file is created in the syBIT database in SQL Server. Your original file will remain
unchanged. NOTE: You do not have to map all of the fields from the source database;
however, any fields you do not map will not be imported into the target database. There
are key fields that must be mapped without which you won’t be able to proceed with the
mapping. The BIT tool will prompt you with the key field (s) that you missed mapping
once you try to click the OK button to move on to the next step. An example of this
window is shown in Figure 8.10. Table 8.1 provides a complete list of the required fields
and how they are defined by BIT.

Hazus-ai x|

& The Following Fieldis) are required and have not been mapped.

1. Square footage area (Field AREA)

2, Building Walueifield BLDGYALUE)

3. Content Yaluelfield CONTEMTYALLE)

4, Qccupancy bype (field QCCUPANCY)

5. Building type (Field BLOGTYPE)

6, Height of the structure or its number of stories (Fields HEIGHT aor STORIES)

7. ‘ear of Construction or Bldg Quality(Fields YEAR OF COMSTRIUCTION or ELDGOLTY)

8. Census Tract or Block (Fields TRACT ar BLOCK)

Please map the above Fields and Retry.

Figure 8.10. An Example of a Warning Message in Case for Missing Field(s).

It is possible you have several databases with the same format and you would like to save
the mapping that you have just defined. Before you click the OK button, click the Save
button in Figure 8.9. A save window will appear and you will need to enter a name for
the saved mapping scheme. Retrieve the saved mapping scheme by clicking on the Load
button in Figure 8.9.
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Table 8.1. List of Fields Required by the BIT

Field Name
in Target
Field Table Description

1 | Area BldgArea Built area for building in sq. ft (BIT will adjust the
# if not in sq.ft using the conversion factor
supplied)

2 | Building Value BldgValue Current bldg value. Desired unit is in K$ (BIT will
adjust the # if not in K$ using the conversion factor
supplied)

3 | Content Value ContentValue | Current content value. Desired unit is in K$ (BIT
will adjust the # if not in K$ using the conversion
factor supplied)

4 | Building Type BldgType The ‘Categorizing’ process will translate this to
HAZUS-MH specific bldg type.

5 | Occupancy Class Occupancy The ‘Categorizing’ process will translate this to
HAZUS-MH specific bldg type.

6 | Height or # of stories Height or Height (in ft.) if given will converted to # stories to

NumStories make use of the L, M, or High-rise classification

7 | Age or Year of Construction | BldgQuality | Age/Year of Construction get translated to bldg

or BldgQuality quality values (C, S, I)

8 | Earthquake Design Level DesignLevel | Optional. If not given, the default for the county
will be used.

9 | Tract or Block Tract or Tract is 11-char. Block is 15-char.

Block

8.5 Categorizing Data

The next step in creating standardized data formats is to convert the data to the
classification systems of HAZUS. For example, your database may use the term “wood”
for low-rise wood frame construction whereas this would be classified as a W1 model
building type in HAZUS. Thus, records with structural type “wood” in the source
database need to be converted to “W1” in the target database. To do this step, click on
the Categorize... button shown in Figure 8.11. At the end of this step a new file will be
created. It will have the same name as your original file and a new extension: .TG2. This
database is the same as the *. TG1 database except that all of the replacements you have

requested have been made.
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1. Specify Input File. .. 4. Bagredate,.
2. Map Fields. .. Wiew Besults,
3. Cateqarize. ..

Cloze |

Figure 8.11. Starting the Categorize Function of the BIT.

You have the option to select which fields of data you want to categorize (see Figure
8.12). It is likely that none of your data will be in the standardized format and you will
want to select the ‘Select All” option. To select the items, simply click on them. When

you are finished, click the OK button.

Select the items to categaonze:

;EIK |
_Carcel |

Cancel

Figure 8.12. Selecting Which Fields You Want to Categorize.

8.5.1 Categorizing Number of Stories Data

HAZUS groups of buildings into low, medium and high-rise structures. Thus ultimately,
any building with one to three stories height will be classified as low rise. If your
database uses numbers to specify the height of the building in feet, the BIT will
automatically convert the height to low, medium or high-rise. If the building height that
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you have is in non-feet units, you can use the conversion factor® to convert the data to
feet. If on the other hand the database that is being used has characters or words for
number of stories, then you will need to define a mapping scheme to convert your data to
the standardized format. The window in Figure 8.13 is used to indicate which of these
situations apply to your data.

Height Field Type

— Select type of the 'Height' figld:
% Field iz numeric and[%feet. Use ag is.

€~ Field is numeric but not in feet,
Uze conversion factor |1

™ Field is not numeric. Categorize.

ak. I Cancel |

Figure 8.13. Indicating What Type of Building Story Data You Have.

If you click on Field is non-numeric. Categorize, then press OK, the window in Figure
8.14 is displayed allowing you to define a mapping from your database to the
standardized format. As with other mapping windows, after you have defined each
mapping, click on the Add button and the mapping will appear in the Results portion of
the window. If you make a mistake, use the Delete button.

Category mapping [Height]

— Categorize oK I
Enter a numeric value in fest
12 SU [Highis=— =] Cancel |
2E0
40
Add | %
# ocourences: Out of:
— Results

Saurce Target = Delete

Load...

Save..

P

N o[

Figure 8.14. Categorizing Number of Stories Data.

2 The conversion factor is used as a multiplier, in other words, it takes the original values in the
input file, multiplies them by the conversion factor supplied and uses the result.
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To save your data mapping scheme, click on the Save... button. Use the window shown in
Figure 8.15 to name the mapping scheme. A scheme for mapping number of stories will
have an .ssl extension, whereas a scheme for mapping building height will have an .hsl
extension.

d

Save in:la BitSample j - =k Ea-

File: name: bitesarnple. bzl Fave I
Save as type: IHeight map [* hzl] j Cancel |

A

Figure 8.15. Saving Number of Stories Categories.

8.5.2 Categorizing Year Built Data

HAZUS lumps buildings into three age groups: pre-1950, 1950-1970 and post-1970.
Occupancy to model building type relationships are developed for each of these three
groupings. Year-built data is found in a variety of formats in assessor’s files and other
commercially available property files. It is most common to find the year built expressed
in a two-digit format, such as 95, or in a four-digit format, such as 1995. However, it is
possible that other formats could be used such as old, moderate and new. The BIT has the
flexibility to read any of these formats by selecting the appropriate buttons in Figure 8.16.
Perhaps most problematic is how to deal with a zero. A zero can mean that a structure
was built in 1900, or in 2000. You may have to ask the supplier of the data how to
interpret the occurrence of a zero in the data.

Year Built Field Type

— Pleaze zelect the type of the “rear Built' figld. —
% ear is in 2-digit format (2., 95§

{* Zero means vear 1900
" Zero means year 2000

" Year iz in 4-digit format (2.0, 1995]

 “ear iz non-numeric. Categonize

kK I Cancel |

Figure 8.16. Categorizing Year Built Data.
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8.5.3 Categorizing Occupancy Class Data

In this step you will be required to map the occupancies found in the source database to
the standardized occupancies defined in HAZUS. All of the 33 specific occupancy
classes are listed in the Target list box found in Figure 8.17. In addition to the specific
occupancy classes, you will find five general occupancy classes (Residential,
Commercial, Industrial, Government, and Education) and the class “Unknown”. General
occupancy classes are in all upper-case letters. Some property databases contain very
limited information about occupancy; for example, labels such as residential,
commercial, and industrial. In this case you will need to use the general occupancy
classes for categorizing occupancy.

To define a mapping, click on an occupancy in the Source list box and then double click
on the corresponding standardized occupancy in the Target list box. You can not map
multiple occupancies at the same time in the Source list box that corresponds to a single
standardized occupancy. This resulted in the four separate mappings found in the
Mapping Results box. If you find you have made a mistake any time during this process,
simply click on the incorrect mapping in the Mapping Results box and click on the
Delete button. Redefine the correct mapping for that occupancy and continue. When you
have completed the mapping for all categories in the source database, click the OK
button.

Category mapping [Dccupancy bypes]
— Mapping Results:
Source [click to select]: Target [double-click item to assign):
Apartments RESIDENTIAL -
Factory COMMERCIAL Cancel |
Houze INDUSTRIAL
Store GOVERNMEMT
EDUCATION
UNENOWN
Single Family Dwellings
Manufactured Housing
Duplex - 1 to 2 units
Duplex - 3to 4 Units
Duplex - B to 9 Units LI
# occurences: Out of: Add |
— Static
Source Replace by ;I Delete |
Load.. |
Save... |
4 | ﬂ_l

Figure 8.17. Categorizing Occupancy Class Data.

Categorizing occupancy class data can be somewhat tricky and can require judgment on
your part. Some of the occupancy classes in the property file may not fit perfectly into
HAZUS classifications. For example, you may find a class such as “Office &
Residential” in your database that could be classified as either RES3 “Multi-Family
Dwelling” or COM4 “Financial/Professional/Technical Services”. You will have to use
your judgment in deciding which standardized class best typifies this mixed occupancy.
Another problem you may find is that source-database occupancy classes do not always
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provide a correct description of the property. For example, parking lot, residential lot or
vacant lot would imply that these properties have no structures on them. However, in
many cases in the sample database used here, there were buildings on these types of
properties. You should not be surprised to find that certain occupancies such as
universities, institutional housing and government services, to name a few, may be
completely absent from your database. Property databases rarely provide detailed
information on tax-exempt properties.

As with other mappings defined in the BIT, you have the option to save the occupancy
class mapping for use on other files. To save the mapping, click on the Save... button
before clicking OK. The occupancy mapping file will be saved with an .osl extension as
shown in Figure 8.18. To use the mapping in the future, click on the Load... button in
Figure 8.17.

2

Save in: Ia BitSample j - £ ER-

File name:

itexanmple. o Save I
Save as type: IDc:c:upanc:_l,J map [* osl) j Cancel |
A

Figure 8.18. Saving an Occupancy Mapping Scheme.

8.5.4 Categorizing Building Type Data

In this step you will be required to map the structural types found in the source database
to the model building types defined in HAZUS Earthquake Model. (See Appendix B,
Table B.2 of the Earthquake User Manual). The 16 general building types found in Table
B.2 are listed in the Target list box shown in Figure 8.19. In addition to the general
model building types, you will find four basic building material types (Wood, Steel,
Concrete, and Masonry) and the class “Unknown”. Basic building material types are in
all upper-case letters. Many property databases contain very limited information about
the structural system used, and the categories used are often based on fire safety
information. For example, in this sample database shown in Figure 8.19, category C
contains brick, tilt-up and formed concrete construction. The user has chosen to map
category C to masonry. Clearly, this will introduce uncertainty into the occupancy to
model building type relationships that are produced by the BIT. It is rare to find a
property database that provides sufficient information to define reliable mappings to all
general building types.
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Category mapping [Building class types]

~ Mapping Results:

Source [click to select]: Target [double-click item to assign): k. |
WwioD -
CONCRETE Cancel |

STEEL

UNENDWN

‘whood, Commercial and [ndustrial
Concrete Moment Frame

Concrete Shear Walls

Concrete Frame with Unreinforced b
Precast Concrete Tilt-Up W allz

Precast Concrete Frame with Cast-ir
Fieinforced Masonrny Bearing Walls \'LI

# occurences: Olut of: Add |
— Static
Source Replace by - Delete

1 |B \Wood, Light Frame _| —I
2 |D Steel Braced Frame ]
3 |E Steel Light Frame

= Save...
4 |C MASONRY _—I
B A Manifartured Honisinn l

4 | ﬂJ

Figure 8.19. Categorizing Building Type Data.

To define a mapping, click on a building type in the Source list box and then double-
click on the corresponding standardized building type in the Target list box. You can not
map multiple building types at the same time in the Source list box that correspond to a
single standardized building type. If you find you have made a mistake any time during
this process, simply click on the incorrect mapping in the Mapping Results box and
click on the Delete button. Redefine the correct mapping for that building type and
continue.

When you have completed the mapping for all categories in the source database, click the
OK button. At this point the BIT will check if the the Design Level was mapped at the
field mappings or not if not it will go to Step 8.5.5 else it will go to Step 8.6.6

As with other mappings defined in the BIT, you have the option to save the building type
mapping for use on other files. To save the mapping, click on the Save... button before
clicking OK. The building type mapping file will be saved with a .bsl extension as shown
in Figure 8.20. To use the mapping in the future, click on the Load... button in Figure
8.19.
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Save jn: |E Hazus =

data
dataz

i
swshemn
template

File: name: Ist'I bl Save

Save as lwpe: IBuiIding class [*.bsl) j Cancel |

Figure 8.20. Saving a Building Type Mapping Scheme.

8.5.5 Categorizing Design Level (Optional)

This step is required if you have not specified the Design Level Field mapping. In this
step you will be required to map the design level found in the source database to the
design level defined in HAZUS. There are 3 types of design levels defined in HAZUS
low, medium and high as shown in Figure 8.21

To define a design level, click on a design level in the Source list box and then double-
click on the corresponding design level in the Target list box. You can not map multiple
design levels at the same from the design levels in the Source list box that correspond to
a single design level. If you find you have made a mistake any time during this process,
simply click on the incorrect mapping in the Mapping Results box and click on the
Delete button. Redefine the correct mapping for that design level and continue.

Category mapping [Design Level]

— Mapping Results:
Source [click to select]: Target [double-click itern to azzign]:
lowe Low
Medium Cancel |
High
dd |
— Static
Source Replace by _| Delete |
Load... |
Save... |
v
4 | »

Figure 8.21. Categorizing Design Level.
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As with other mappings defined in the BIT, you have the option to save the design level
mapping for use on other files. To save the mapping, click on the Save... button before
clicking OK. The design level mapping file will be saved with a .dsl extension as shown
in Figure 8.22. To use the mapping in the future, click on the Load... button in Figure
8.21.

savens 2 x|
Save jn: | (3l Noval_DecMap | « @ ek E-
|1 NumStorieschanges

TestCase_20041115.ds|

File hame: TestCaze 20041115.ds Save I
Save as type: | DesignLvl map [~dsl] =] Cancel |/
%

Figure 8.22. Saving a Design Level Type Mapping.

When you have completed the mapping for all categories in the source database, click the
OK button.

8.5.6 Categorizing Floor Area

HAZUS uses Area in thousands of square feet. However, it is possible the field is
numeric but not in the thousands of square feet. You can use a conversion factor as
shown in Figure 8.23.

Floor Area

Select tppe of the ‘area’ fizld:

" Field is numeric and in thauzands of square fest. Use as is.

' Field is numeric but not in thousands of square fest.

|Jge conwergion factor IIZI.IZI‘Il
Ok I Canicel |

Figure 8.23. Categorizing Floor Area Data.

When you have defined the type, click the OK button.
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8.5.7 Categorizing Building Value

HAZUS uses building values in thousands of dollars. However, it is possible field is
numeric but not in the thousands of dollars. You can use a conversion factor as shown in
Figure 8.24.

Building ¥alue Field Type

Select unitz for Building % alue figld:

" Field values are in thousands of dollars. Use as is

% Field walues are not in thouzands of dollars.

Lze converzsion factor IEI.EIEI'I
ak I Cancel |

Figure 8.24. Categorizing Building Value Data.

When you have defined the type, click the OK button.
8.5.8 Categorizing Content Values

HAZUS uses content values in thousands of dollars. However, it is possible field is
numeric but not in the thousands of dollars. You can use a conversion factor as shown in
Figure 8.25.

Content ¥alue Field Type

Select units for Content Value field:

" Field values are in thousands of dollars. Use as is.

¥ Field values are not in thausands of dollars.

Ilze conversion factor IU-UU1|
OF. I Cancel |

Figure 8.25. Categorizing Content Values Data.

When you have defined the type, click the OK button.

At this point the BIT will substitute the standardized categories for the original categories
in the source database. Depending on the size of the database this will take a few minutes
to more than an hour.
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8.6 Aggregating the Database Statistics

At this point the BIT is ready to create the occupancy to model building type relation-
ships for each census tract. Click on the Aggregate button (shown in Figure 8.26) and
wait. When the aggregation is done you will be able to view the results using the View
Results button.

EEBIT - DR&d\ Lynn'Nov30_OccMaph TestCa il
1. Specify [nput File... 4. fgaregate. .
2. Map Fields... Wiew Hesults...
3. Categarize. ..

Close |

Figure 8.26. Starting the Aggregation Utility.

If for some reason you have changed your database in some way and need to run the
aggregate utility again, you will execute the exact same steps and BIT will update the
data automatically.

8.7 BIT Results
Once the aggregation process has finished, BIT will have created the following type of
results:

e Square footage values by specific occupancy

¢ Building structural and content dollar exposure values by specific occupancy

¢ Building count values by specific occupancy

e General mapping schemes (specific occupancy vs. general building type)

e Mapping scheme distrubtion matrices applicable to the earthquake module

(specific building type vs. specific occupancy)

All of the above can then be imported into HAZUS to replace the default data. To get
guidance on the process, contact Technical Support.
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Chapter 9. Running HAZUS with User-Supplied Data

This chapter provides a step-by-step discussion of how to perform an analysis if you wish
to modify the hazard definition, default analysis parameters, or analysis options. Before
attempting an analysis that will incorporate user-supplied data, follow the steps in
Chapter 3 for running an analysis using only default data.

9.1 Defining the Study Region

The first step in any analysis is defining a study region. Please refer to Section 3.1 for a
complete description of this process.

9.2 Defining the Inventory Data

The second step is to review the inventory data and modify the data, as necessary. Please
refer to Chapter 4 through Chapter 8 for information on how to define the inventory data.

9.3 Defining the Hazard

The third step is to define the hurricane hazard. The options are either a probabilistic
hurricane hazard, which activates a database of many thousand potential storms that have
tracks and intensities reflecting the full spectrum of Atlantic hurricanes observed since
1886, or a single deterministic hurricane scenario. The inputs required for each of the two
options are described in the following sections.

9.3.1 Defining a Probabilistic Hurricane Hazard
The probabilistic scenario is the default hazard option in the Hurricane Model. There are

no options or special settings required. The required steps are:

e Select the Scenario command from the Hazard menu. This brings up the
Welcome Page of the Hurricane Scenario Wizard, shown in Figure 9.1.

e Click on the Next button.

e Select the Probabilistic item in the Hurricane Scenarios list box and select the
Activate option, as shown in Figure 9.2.

e Click on the Next button two times.

e Click on Finish to exit the Hurricane Scenario Wizard (Figure 9.3).
Activating the Probabilistic hurricane hazard will cause the Hurricane Model to execute a
100,000-year simulation of storms when the next analysis is run on the current study

region. The probabilistic scenario option will remain as the active scenario until a
different type of scenario is made active for the current study region.
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x

Welcome to the Hurricane Scenario
Management Wizard

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

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

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

| < Back I Mext > I Cancel

Figure 9.1. Hurricane Scenario Wizard — Welcome Page.

Scenario Operation

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

—Hurricane Scenarios

Histaric (a Activate
< Create New Scenario »
Edit
| Copy.
¢ Deletz
€| Export

< Back I MNext> I Cancsl |

Figure 9.2. Hurricane Scenario Wizard — Scenario Operation Page.

Chapter 9. Running HAZUS with User-Supplied Data



9-3

=
Lo - ' Finishing up the Hurricane Scenario
Management Wizard

The Scenario Management Wizard has successfully guided you through the process of defining
the current scenanio.

< Back I Firigh I Cancel

Figure 9.3. Hurricane Scenario Wizard — Completion Page.

9.3.2 Defining a Deterministic Hurricane Scenario

There are five ways to define a deterministic hurricane scenario. You can:
e Manually define a storm.
e Import a storm created by another HAZUS user.
e Select a historical storm
e Select an existing forecast/advisory’

e Download a new forecast/advisory from the HurrEvac FTP site.
The steps required for each of these options are described in the following sections.
9.3.2.1 Manually Defining a Storm Track

The required steps required to manually define a storm track are:

> 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 factors given in the HurrevacVmaxFactor, HurrevacRHurr64Factor, and
HurrevacRHurrr64Factor entries in the HKEY LOCAL MACHINE\SOFTWARE\
FEMA\HAZUS-MH\HU registry key.
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Select the Scenario command from the Hazard menu. This brings up the
Welcome Page of the Hurricane Scenario Wizard, shown previously in Figure 9.1.

Click on the Next button.

Select the <Create New Scenario> item in the Hurricane Scenarios list box, as
shown in Figure 9.4, and then click on the Next button.

Select Define Storm Track Manually (Figure 9.5) and click on the Next button.
Enter a name for the new scenario (Figure 9.6) and click on the Next button.

This brings up the Storm Track Definition Method page (Figure 9.7). At this point
you must answer three questions:

e Do you want to specify the elapsed time for each point along the storm track
or do you want to specify the forward translation speed of the storm at each
point?

¢ Do you want to specify the size of the storm in terms of radius to maximum
winds or radius to hurricane force winds?

¢ Do you want to characterize the wind field of the storm in terms of maximum
wind speed or a Holland profile parameter?

The answers to these questions will depend on the format of the information you
have. After answering these questions, click on the Next button.

Specify the storm track by clicking observation points on the map shown in
Figure 9.8. You will be able to modify the exact coordinates of each point on the
next page. The tools on this page include:

e Zoom to rectangle

e Zoom In

e Zoom out

e Pan

e Delete point

e Delete track

e Move point

e Move track

After defining the track, click on the Next button.

Specify the storm parameters at each point along the storm track using the table
shown in Figure 9.9. Pay careful attention to the units shown in the column
headings. Depending on your previous inputs you will be asked to provide eight
of the following inputs:

e Latitude — This column is filled in automatically based on the locations of the
points on your storm track. All values are in decimal degrees (North is
positive). You can edit the values to move the track points to specific
coordinates.
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Longitude — This column is filled in automatically based on the locations of
the points on your storm track. All values are in decimal degrees (East is
positive). You can edit the values to move the track points to specific
coordinates

Time — Elapsed time in hours at each point along the track. The first point
should be zero.

Translation Speed — Forward speed of the storm in miles/hour at each point
along the track. Typical translation speeds range from 5 to 25 mph.

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

Radius to Hurricane Winds, 50 knot winds, or 34 knot winds — Greatest
distance in miles from the center of the storm to hurricane force winds (i.c., 74
mph sustained), 50 knot winds, or 34 knot winds. These values are provided in
Hurricane Forecast/Advisories. Typical values range from 10 to 200 miles.

Maximum Wind Speed — Maximum 1-minute sustained wind speed in miles
per hour in the storm at the current location.

o Category 1: 74-95 mph

o Category 2: 96-110 mph
o Category 3: 111-130 mph
o Category 4: 131-155 mph
o Category 5: >155 mph

Profile Parameter — Holland B parameter defines the distribution of
atmospheric pressures as a function of distance from the center of the storm.
Values range from 0.5 to 2.5 with a typical value being 1.4.

Central Pressure — Surface level atmospheric pressure in mbar at the center of
the storm at the current location.

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

Inland — If the point is inland and your input data are from an NHC
Forecast/Advisory, then check this box. HAZUS uses this information to
estimate the Radius to Maximum Winds from the NHC Radius to Hurricane
Winds.

Forecast — If the point is a forecast position and you wish to estimate a range
of expected losses taking into account forecast uncertainties, then check this
box. HAZUS uses this information to simulate a variety of potential tracks
given the last known position and intensity.
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IMPORTANT NOTE: 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 Forecast/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).

Use the Tab key or Arrow keys to move between cells. If you need to insert
another point in the middle of the track, use the Insert button. After defining the
track, click on the Next button to start the wind field calculation.

A progress bar will be displayed during the calculation, as shown in Figure 9.10.
When the analysis is complete, click on the Next button

When the analysis is complete, a map of the computed wind speeds will be
displayed as shown in Figure 9.11. After reviewing the results, click on the Next
button to continue.

Next, a summary of the new scenario will be displayed, as shown in Figure 9.12.
After reviewing the information, click on the Next button to continue.

If you want to make the new storm the active scenario, click on Yes on the
Activate Scenario page (Figure 9.13) and then click on the Next button.

Click on Finish to exit the Hurricane Scenario Wizard (Figure 9.14).

Scenario Operation

Thiz page allows you to zelect an operation to perfarm an a scenario.

s |x

1 I
k.

— Hurricane Scenarios

Probahilistic
< Create New Scenario > % pActivate

O Edit

= Copy
' Delete
= Export

| < Back I Mext > I Cancel |

Figure 9.4. Hurricane Scenario Wizard — Scenario Operation Page.
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Scenario Wizard

X
User Defined Scenario Type
-
This page allows you chooge the method for defining the scenario. "'.-; -
ol

Choose the starm definition method:

" Defing Starm Track Manuslly
" Import from E #ported File
 Import frorn H*wind File

< Back I Mext > I Cancel |S

Figure 9.5. Hurricane Scenario Wizard — User Defined Type Page.

Scenario Wizard

Scenario Name

3 ; ; L 2 ; i - \
Thiz page allows you to provide a name for the scenario 2o that you can retrieve it for analysis at another time. - l‘

Enter a name for the new scenario; |Test21

< Back | Mest > | Lancel

Figure 9.6. Hurricane Scenario Wizard — Name Page.
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Scenario Wizard

Storm Track Definition Method ‘ \
- 3
Thiz page allows you to determine how pou would like to enter the storm parameters. For help refer to User Manual !:Qt - | ‘}
sechion 3.3.2.1 on the "Storm Track Definition Method"' page of the Scenario Wwizard. N
.

Wwould you prefer to...

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

+ Times
(™ Translation Speeds

Enter A adius to Masimum Winds or B adius to Hurricane Force Winds?

" Radius To Maximum Winds
 Radius to 64/50/34 Enat Winds

Enter Mawimum ‘Wind Speeds or Prafile Parameters?

% Masimum Wind S peed

< Back i Mest » | Cancel ‘

Figure 9.7. Hurricane Scenario Wizard — Track Parameter Preferences Page.

Scenario Wizard

Interactive Storm Track Definition

Thiz page allows you to interactively define a storm rack. For help refer to User Manual section 9.3.2.1 on the
"Starm Track Defintion Method" page of the Scenario 'Wizard.

&
[
A
&
&
W
“
»

%

X

L

38"

| 320785, 735081

< Back

Cancel ‘

Figure 9.8. Hurricane Scenario Wizard — Define Track Page.
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Scenario Wizard

Edit Storm Track - N
. |
Thiz page allows you to edit the humicane track data. For help refer to Uzer Manual section 9.3.2.7 on the "Starm J’.-., -
Track Definition Method" and the "Edit Starm Track' page of the Scenario 'Wizard. . \_ '
s el
L atitud arsi Ti R adiuz to Wind Speed Central
Sibke el e B4/50/34 Knot | Radius Type [mph (= Prezsure Inland Forecast
[Dearees] | [Degrees) [Hours] Winds [miles) 10m) (mBar]
23 7815 0.00 50.00 B4KEwinds + 12000 95000 o
333 -78.79 9.00 50.00) B4kt Winds « 120.00 950,00 &} I i
4.1 -79.20 21.00 50.00 B4KHWind: « 100.00 960,00 = I
- |, \FIE

< Back | Mest » |

Cancel |

Figure 9.9. Hurricane Scenario Wizard — Edit Track Page.

x
Windfield Calculation
-
Thiz page calculates the zcenario windfield. t'. -
N,
Windfield Calculation Progre:
“windfield Calculation Complete
< Back I Mext > I Cancel |

Figure 9.10. Hurricane Scenario Wizard — Wind Field Calculation Progress Page.
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Scenario Wizard

Scenario Map Review ‘

A

Thiz page allows you to view the map for this scenario. W WD
Select the "Back' button to make any changes. ‘-“; J
—

Map Legend

Wind Speed (mph)
< 50
50 - &5
&5 - 80
60 - 95
95 - 110 =« =
110 - 125 :
125 ~ 140 13 i3
140 - 1585 ]

Bl 155 - 170

170 - 185
185 - 200
= 200 i{"
bt

$+2p00BREE

[ 235933, 783880

Scenario Wizard

Scenario Review

Thiz page dizplays information specific to the scenario.

Scenario Mame: T est? I Ymar [mph): 120.00

Scenario Type: fi_lsé'r'béfinec'i Min Central Pressure (mBars]: 9R0.00

1~ File Information

Deteministic scenario

< Back Cancel ‘

Figure 9.12. Hurricane Scenario Wizard — Scenario Review Page.

Chapter 9. Running HAZUS with User-Supplied Data



9-11

Activate Scenario

Thiz page allows you to activate the scenarnio for analysiz.

Make this scenario active for analysis?

% ez Make this scenario active.

" No. Do not make this scenario active.

< Back I Mext > I Cancel |

Figure 9.13. Hurricane Scenario Wizard — Activate Scenario Page.

x

Finishing up the Hurricane Scenario
Management Wizard

The Scenario Management 'Wizard has successfully guided you through the process of defining
the: current scenario.

< Back I Finish I Cancel |

Figure 9.14. Hurricane Scenario Wizard — Completion Page.
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9.3.2.2 Importing a Storm Track from a File

The required steps to import a storm track are:

Select the Scemario command from the Hazard menu. This brings up the
Welcome Page of the Hurricane Scenario Wizard, shown previously in Figure 9.1.

Click on the Next button.

Select the <Create New Scenario> item in the Hurricane Scenarios list box and
select the Activate option, as shown in Figure 9.15, and then click on the Next
button.

Enter a name for the new scenario (Figure 9.16) and click on the Next button.
Select Import from Exported File (Figure 9.17) and click on the Next button.

Use the browser shown in Figure 9.18 to select the import file and click on the
Open button. This will bring up the import progress page shown in Figure 9.19.

When the import is complete, click on the Next button to display a map of the
computed wind speeds, as shown in Figure 9.20. After reviewing the results, click
on the Next button to continue.

Next, a summary of the new scenario will be displayed, as shown in Figure 9.21.
After reviewing the information, click on the Next button to continue.

If you want to make the new storm the active scenario, click on Yes on the
Activate Scenario page (Figure 9.22).

Click on Finish to exit the Hurricane Scenario Wizard (Figure 9.23).

Scenario Wizard

Scenario Operation

Thiz page allows you to select an operation to perfarm oh a scenario.

i

12
N

—Hurricane Scenario:

& Activate
! Edit
) Copy
! Delete
) Export

| < Back I Mext > I Cancel |

Figure 9.15. Hurricane Scenario Wizard — Scenario Operation Page.
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Scenatio Wizard

Scenario Name

Thiz page allows you to provide a name for the scenario so that you can retrieve it for analysiz at anather time.

Scenario Wizard

User Defined Scenario Type

Thiz page allows you choaose the methad for defining the scenario.

Figure 9.17. Hurricane Scenario Wizard — User Defined Type Page.
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open 2| x|
Laak ir: I (] Desktop j = £F B
PR-Tracker 4,40 &Shortcut ko Users
PR-Tracker Metwork Setup E; Simplified Coast, kif

Tracking Murnbers, bzt
(g itraEdit-32

41 Sharteut ko CALC ENGINE 4 visual Difference For Winaz
Pl Shorteut bo HPM, exe Ed'u'isual SourceSafe
1 | Sharbeut ko Large File Archive 5| wakeTreehata bzt
o Shorkcut ko mkssi3z, exe 5| Windstarm Insurance Conference 2003 .t
T |Shorteut ko ReStartSimulation. bat E?WordPad
Shortcut ko Treebeard Q, ZipQuery. exp
i
File: hame: Iscenaricﬂ j Open I
Filzs of type: I.fh.ll Files[*.*) j

[~ Open as read-only

Figure 9.18. File Open Dialog.

Cahcel |
A
Xl

Windfield Calculation \

Thiz page calculates the scenario windfield.

=

Wwindfield Calculation Progre:

windfield Calculation Complete

-

< Back I Mext > I Cancel |

Figure 9.19. Hurricane Scenario Wizard — File Import Progress Page.
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Scenario Map Review

Thiz page allows you ta view the map for thiz scenario.
Select the "Back" button to make any changes.

YOI SR RE RN

-77.8634, 33.6778
< Back I Mext > I Cancel |

Figure 9.20. Hurricane Scenario Wizard — Map Review Page.

Scenario Review

Thiz page displays infarmation specific to the scenario.

Scenario Name: ||mp0rt‘| Ymaw [mphl: | 158000

Scenario Type: |UserDefinedIm|:-olt tin Central Pressure [mBars): | 940,00

File: Infarmation

Lzer Defined Scenaria Import File:

File Mame: C:\Documents and SettingshflaveletDesktophscenarial
Original Scenario Mame: Scenariol

< Back I Mext > I Cancel |

Figure 9.21. Hurricane Scenario Wizard — Scenario Review Page.
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Activate Scenario

Thiz page allows you to activate the scenarnio for analysiz.

Make this scenario active for analysis?

% ez Make this scenario active.

" No. Do not make this scenario active.

< Back I Mext > I Cancel |

Figure 9.22. Hurricane Scenario Wizard — Activate Scenario Page.

x

Finishing up the Hurricane Scenario
Management Wizard

The Scenana Management "Wizard haz succeszsfully guided you through the process of defining
the current scenanio.

< Back I Finish I Cancel |

Figure 9.23. Hurricane Scenario Wizard — Completion Page.
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9.3.2.3 Selecting a Historic Storm

The required steps select a historic storm are:

Select the Scemario command from the Hazard menu. This brings up the
Welcome Page of the Hurricane Scenario Wizard, shown previously in Figure 9.1.

Click on the Next button.
Select the Historic item in the Hurricane Scenarios list box.
Click on the Next button.

Select a storm from the list. The list includes all Category 3-5 storms (at the time
of landfall) since 1900. Click on the Region Filter button to exclude storms that
do not affect your study region.

Click on the Next button.

Click on Finish to exit the Hurricane Scenario Wizard (Figure 9.3).

9.3.2.4 Selecting an Existing Forecast/Advisory

The required steps to select an existing Forecast/Advisory are:

Select the Scemario command from the Hazard menu. This brings up the
Welcome Page of the Hurricane Scenario Wizard, shown previously in Figure 9.1.

Click on the Next button.

Select the <Create New Scenario> item in the Hurricane Scenarios list box, as
shown in Figure 9.24, and then click on the Next button.

Select Import HurrEvac storm advisory (Figure 9.25) and click on the Next
button.

This brings up the Storm Selection page (Figure 9.26). Select Atlantic (or Central
Pacific if your study region is all or part of Hawaii) on the left side of the page.

This populates the storm list (Figure 9.27) with the names of all of the available
Forecast/Advisories available prior to the release of the software.

If you would like to search the storm list for a particular storm, click on the third
tool in the group in the top left area of the Storm Selection page. This brings up
the Query Dialog (Figure 9.28).

Enter the appropriate query parameters (Figure 9.29) and click on Create Query
(Figure 9.30).

Click on OK. This action will return you to the Storm Selection page to view a
filtered list of storms (Figure 9.31).

Select the proper storm. To quickly view the contents of the Forecast/Advisory
data file, click on the first tool in the group in the top left area of the Storm
Selection page. If you have a default program for viewing comma separated files
(*.csv), such as Microsoft Excel, this will automatically bring up a display of the
Forecast/Advisory data file contents (Figure 9.32).
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After closing the Quick View, click on the Next button on the Storm Selection
page to display the Edit Storm Track page of the Hurricane Scenario Wizard
(Figure 9.33).

If there are positions on the Forecast/Advisory storm track that are a hundreds of
miles from your study region, you can delete these rows from the table by
selecting the appropriate rows, right clicking, and selecting “Delete Row”. This
step will speed up the processing of the Forecast/Advisory, but care should be
taken to ensure enough points are left to properly compute the correct peak gust
wind speeds in your entire study region (Figure 9.34).

After making any edits to the storm track, click on the Next button to initiate the
windfield calculation (Figure 9.35).

When the windfield calculation is complete, click on the Next button.

A map of the compute peak gust wind speeds will be displayed as shown in
Figure 9.36. After reviewing the results, click on the Next button to continue.

Next, a summary of the Forecast/Advisory scenario will be displayed, as shown in
Figure 9.37. After reviewing the information, click on the Next button to
continue.

If you want to make the new scenario the active scenario, click on Yes on the
Activate Scenario page (Figure 9.38) and then click on the Next button.

Click on Finish to exit the Hurricane Scenario Wizard (Figure 9.39).

Scenario Operation

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

—Hurricane Scenarios

Frobahilistic
Histaoric: & Activate

¢ Edit
| Copy
 Delete

< Create New Scenario >

" Export

<Back I MNext » I Cancel |

Figure 9.24. Hurricane Scenario Wizard — Scenario Operation Page.
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Scenario Wizard

User Defined Scenario Type

This page allows you ch the method for defining the

Figure 9.25. Hurricane Scenario Wizard — User Defined Scenario Type Page.

Scenario Wizard

Storm Selection

Selectthe storm from the list and click Next To download additional storm files, click on the FTP download button.

= Storm Files(Local
- Atlantic
\.. Central Pacific

Figure 9.26. Hurricane Scenario Wizard — Storm Selection Page.
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Storm Selection

Selectthe storm from the list and click Next. To download additional storm files. click on the FTP download button =

Selectthe storm you wiish to activate from the list below. fyou cannot locate the storm orwish to download the starm from the
HURREWAL ftp site, click on the "FTF Download" button.

Y FTP Download
= Storm Files(Local —— =
. Storm Marme Year File Mame F”FK%ZE ES\T:;T;Q |
‘- Central Pacific
2 m g 44
| 2 |ALLISON 1995 a_1995.stm 2 1
| 3 |[ARTHUR 1996 &_1996 stm 2 13
|4 |ANA 1997 |a_1997 stm 2 1
| & |ALEX 1996 a_1998 st 5 24
| 6 |ARLENE 1999 a_1999 strm kB 28
| 7 |ALBERTO 2000 &_2000 st 16 74
| 8 |ALLISON 2001 &_2001 st 1 4
| 9 |ARTHUR 2002 &_2002 strm 2 9
| 10 |ANA 2003 a_2003.stm 3 13
| 11 |BARRY 1995 b_1995.5tm 2 10
| 12 |BERTHA 1996 b_1996.5tm [ 35
4 | _pl | 13 |BILL 1997 b_1997.5tm 1 7 =

< Back | MNext » | Cancel I

Figure 9.27. Hurricane Scenario Wizard — Storm Selection Page with Atlantic
Storms.

ﬂ

—Clueny:
MNarme: INarme contains LI I
“'ear of Storm: INDne ;ltu:n |N0ne LI

Mumber of records:

Create Query, |

Cluery String:

|2nn

i o

Claar | 84 I Cancel |

Figure 9.28. Forecast/Advisory Query Dialog (1 of 3).
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Query Dialog il

—Clueny:
MName: IName contains ;l |FRAN|
“ear of Storm: INDne thc. |N0ne LI

Mumber of records: IEDEI

Create Query |

Cluery String:

i o

Clesar ”TI Cancel |

Figure 9.29. Forecast/Advisory Query Dialog (2 of 3).

Query Dialog il

—Clueny:
MNarme: IName contains ;l IFFRAN
“vear of Storm: INDne th.:. |Nune LI

Mumber of records: IEDEI

Cluery String:

SELECT TOF 200 records from starm list ;I
AMND where Name contains = FRARMN

i o

Clear | (0] | Cancel |

Figure 9.30. Forecast/Advisory Query Dialog (3 of 3).
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Storm Selection

Selectthe storm from the list and click Next. To download additional storm files. click on the FTP download button =

Selectthe storm you wiish to activate from the list below. fyou cannot locate the storm orwish to download the starm from the
HURREWAL ftp site, click on the "FTF Download" button.

i FTP Download
=- Storm Files(Local -

2 > File Size Mumber of

- Atlantic Starm Mame ¢ Year File Mame (KB) s

\.. Central Pacific

1996 11996

2 |FRAMCES 1998 1_1998.5tm 3 15
3 |FRAMNCES 2004 F_2004 st 22 i)

< Back Cancel |

Figure 9.31. Hurricane Scenario Wizard — Storm Selection Page with Query

Results.

ol
Fle Edt Wew Insert Format Tools Data Window Help Type a question for help »f= & X

= = bBE- o- - @83 @] v
R Ea %A @ | O W e veReply with C o
- Arial ~10 | B I U = o T 08 e A

Al - A AdvNumber
A B | ¢ | b T E [T F T e T wu T 0o T a9 T &k T=

1 |AdvNumbeAdvType StatusOfSiDate Time TimeStep CentPress Sustained) Lat Long RHur =
2| 15 1 Tropical 51812811996 09002 0 1005 4025 15 -49 0
Ll 16 1 Tropical 51812811996 15002 i 997 5750 15.8 -515 0
| 4 | 17 1 Tropical 51812811996 21002 12 990 6900 16.1 -53.6 0
[E5| 19 1 Hurricane 82911996 09007 24 984 7475 172 -558 28
| 6 | 20 1 Hurricane 82911996 15007 30 984 7475 179 -572 28
L7 21 1 Hurricane 82911996 21007 36 991 7475 188 -582 28
| 8 | 22 1 Hurricane 83011996 03007 42 991 7475 195 -59 2 34/
| 9 | 23 1 Hurricane 813011996 09007 48 990 7475 197 -60 2 34
| 10 | 24 1 Hurricane 83011996 15007 54 990 7475 199 -60 5 34
|11 25 1 Tropical $1813011996 21007 60 990 6900 203 -609 0
112 | 26 1 Tropical $1813111996 03007 66 938 6325 208 -612 0
| 13 | 27 1 Tropical $1813111996 09007 72 987 6325 208 614 0
| 14 | 28 1 Tropical $1813111996 1500Z 78 984 6900 213 -61.6 0
| 15 29 1 Tropical S1813111996 2100Z 84 933 6900 217 -61.9 0
| 16 | 30 1 Hurricane 91111996  0300Z a0 978 7475 219 -62.4 34
17 31 1 Hurricane 91111996  0900Z 96 982 T475 22 -62.9 34 -
i « » ¥\f_1096.5tm 1] |
‘Draw- [t Autoshapes- N~ WO E 4l ¢ B - Z-A-=S=5E 8@,

Ready NUM S

Figure 9.32. Quick View of Forecast/Advisory Data File.
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Edit Storm Track

This page allows you to editthe hurricane track data. For help refer to User Manual section 9.3.2.1 on the "Storm Track L‘.. a t
Definition Method" and the "Edit Storm Track” page ofthe Scenario Wizard. ‘_
‘_‘.'. T -
: : : : : Central
Latitude Longitude Time Radlus_t084,-f5_ﬂ,-"34Knot T Wind Speed Fressura
{Degrees) | (Degrees) {Hours) Winds (miles) (mph & 10m) b e
15.00 -49.00 n.oo 116.00 34KtWinds | 40.25 1005.00
15.80 -51.50 .00 28.00 BOKt'Winds  w | 57.50 997.00
1610 -53.60 12.00 34.00 B0Kt'Winds = | 69.00 990.00
17.20 -55.80 24.00 26.00 B4Kt'Winds  w | 74.75 984.00
17.90 -57.20 3n.oo0 28.00 B4Kt'Winds w | 74.75 984.00
18.80 -58.20 36.00 28.00 B4Kt'Winds = | 7475 991.00
19.50 -59.20 4z2.00 34.00 B4Kt'Winds v | 74.75 991.00
19.70 -B0.20 45.00 34.00 B4KtWinds w | 74.75 990.00
19.90 -60.50 54.00 34.00 B4Kt'Winds - | 74.75 990.00
20.30 -60.90 60.00 80.00 50Kt'Winds = | £9.00 990.00
20.80 -61.20 66.00 57.00 BOKt'Winds  w | 63.25 988.00
20.80 -61.40 72.00 57.00 BOKt'Ainds = | 63.25 987.00
21.30 -61.60 76.00 57.00 BOKt'Winds  w | £9.00 984.00
21.70 -61.90 84.00 57.00 BOKt'Winds  w | 69.00 983.00
21.90 -62.40 30.00 34.00 B4Kt'Winds = | 74.75 978.00
2e.oo -62.90 96.00 34.00 B4Kt*inds ¥ | 74.75 982.00
2e.20 -63.40 102.00 34.00 B4Kt'Winds w | 74.75 982.00
2250 -64.20 108.00 46.00 B4Kt'Winds = | 80.50 981.00
23.00 -64.90 114.00 51.00 G4KtWinds W 86.25 976.00 el
< Back Cancel

Scenario Wizard

Edit Storm Track

™
Thiz page allows you to edit the huricane track data. For help refer to User Manual section 3.3.2.1 on the "Starm {,-. -
Track Definition Method" and the “Edit Storm Track” page of the Scenario Wizard, '._-. "
e A
Latitude Longitude T Fadiuz to 64/50/34 Radius T Wind Speed | Central Pressure Inland
(Degrees] | (Degrees) | M5 O Rt winds (miles) A0z LXPE | fmph & 10m) [mBar) D3
32.90) -77.90 204.00 106.26 B4kt'Winds - 103.50 953.00 r
34.50 -78.10 210,00 106.26 B4Kb'Winds - g7.97 9E5.00 v
3E10 -78.90 21E.00 195,16 34KbWwinds - 5E.92 980.00 v
37.30 -79.10 222.00 195,16 34KbWwinds - 40.00 989.00 v
- r
4 | >
Mext » | LCancel |

Figure 9.34. Hurricane Scenario Wizard — Edit Storm Track Page After Deleting
Excess Rows.

HAZUS-MH MR3 User Manual



9-24

Windfield Calculation

This page calculates the scenario windfield

‘Windfield Calculation Progress

Windfield Calculation Complete

|

< Back I MNext > I Cancel |

Figure 9.35. Hurricane Scenario Wizard — Windfield Calculation Page.

Scenario Wizard

Map Legend
Wind Speed (mph,
< 50
E0 - E5
G5 - B0
80 - 95
85 - 110
110 - 125
125 - 140
140 - 155
LGS = ki
170 - 185
185 - 200
> Z00

Scenario Map Review

Thiz page allows pou to wiew the map for this scenario.
Select the "Back" button to make any changes.

)
TR |
"“..“'-&.“' s f'. *

OSSR

=] [R

[

15 fé{

&

41 &

&

-

109 *

184
104
105 112
1
103
1 112
34,3609, -73.33113

< Back Cancel |

Figure 9.36. Hurricane Scenario Wizard — Map Review Page.
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Scenario Review

Thiz page displays information specific ta the scenario.

Scenaro Mame:  FRAMN_1996_stm_2139FM “Ymax [mph); | 103.50

Scenario Type:  User Defined Min Central Preszure [mBlarg): | 953.00

File: Information

HURREYAL Storm Advizory Download; FILE PATH: ftp: A/ftp. humevac?, comdf_1996. stm

¢ Back

LCancel |

Figure 9.37. Hurricane Scenario Wizard — Scenario Review Page.

Activate Scenario

This page allows you to activate the scenario for analysis.

Make this scenario active for analysis?

® “Yes. Make this scenario active

(Mo, Do not make this scenario active

<Back I MNext > I Cancel |

Figure 9.38. Hurricane Scenario Wizard — Activate Scenario Page.
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H

Finishing up the Hurricane Scenario Management
Wizard

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

T FII’]ISh o

Figure 9.39. Hurricane Scenario Wizard — Completion Page.

9.3.2.5 Downloading a New Forecast/Advisory from the HurrEvac FTP Site

If the Forecast/Advisory that you need is not shown on the Storm Selection page of the
Hurricane Scenario Wizard (see Section 9.3.2.4), you can download a new
Forecast/Advisory from the HurrEvac FTP site using the following steps:

Select the Scemario command from the Hazard menu. This brings up the
Welcome Page of the Hurricane Scenario Wizard, shown previously in Figure 9.1.

Click on the Next button.

Select the <Create New Scenario> item in the Hurricane Scenarios list box, as
shown previously in Figure 9.24, and then click on the Next button.

Select Import HurrEvac storm advisory (shown previously in Figure 9.25) and
click on the Next button.

This brings up the Storm Selection page (shown previously in Figure 9.26). Select
Atlantic (or Central Pacific if your study region is all or part of Hawaii) on the
left side of the page.

This populates the storm list (shown previously in Figure 9.27) with the names of
the Forecast/Advisories available prior to the release of the software as well as
any previously downloaded Forecast/Advisories. If the Forecast/Advisory you
need is not on the list, click on the FTP Download button in the top right area of
the Storm Selection page.
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This action will bring up the HurrEvac FTP Site Download dialog (Figure 9.40).
Select Atlantic Storms (or Central Pacific Storms if your study region is all or part
of Hawaii) on the left side of the dialog.

IMPORTANT: If you do not have a working internet connection or if your local
area network firewall prohibits you from accessing the HurrEvac FTP site, an
error message will appear (Figure 9.41). If you are certain that you have a
properly working internet connection, please check the HAZUS FAQ site or
contact Technical Support for guidance on circumventing firewall problems.

The list of available Forecast/Advisories will appear on the right hand side of the
HurrEvac FTP Site Download dialog (Figure 9.42).

Scroll down the list and select the storm you wish to download (Figure 9.43). The
file naming convention is the first letter of the storm and the year of the storm.
The names of active storms will include the latest Forecast/Advisory number as
their file extension. Storms from prior years will have the extension “*.stm”.

Click on Download. This action will download the selected Forecast/Advisory.
Click OK to return you to the Storm Selection page in the Hurricane Scenario
Wizard.

Select the storm from the list and click on Next. This action will display the Edit
Storm Track page of the Hurricane Scenario Wizard (shown previously in Figure
9.33).

If there are positions on the Forecast/Advisory storm track that are hundreds of
miles from your study region, you can delete these rows from the table by
selecting the appropriate rows, right clicking, and selecting “Delete Row”. This
step will speed up the processing of the Forecast/Advisory, but care should be
taken to ensure enough points are left to properly compute the correct peak gust
wind speeds in your entire study region (shown previously in Figure 9.34).

After making any edits to the storm track, click on the Next button to initiate the
windfield calculation (shown previously in Figure 9.35).

When the windfield calculation is complete, click on the Next button.

A map of the compute peak gust wind speeds will be displayed as shown
previously in Figure 9.36. After reviewing the results, click on the Next button to
continue.

Next, a summary of the Forecast/Advisory scenario will be displayed, as shown
previously in Figure 9.37. After reviewing the information, click on the Next
button to continue.

If you want to make the new scenario the active scenario, click on Yes on the
Activate Scenario page (shown previously in Figure 9.38) and then click on the
Next button.

Click on Finish to exit the Hurricane Scenario Wizard (shown previously in
Figure 9.39).
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Hurrevac FTP Site Download il

—Hurrewac FTF Site:

=-ftp:/fhurrevac.com/ File MName | Size | Modified |
- Atlantic Storms
“ Central Pacific Storms

Download | Ok, I Cancel |

Figure 9.40. HurrEvac FTP Site Download Dialog.

HuEvacDownloadTool.HurEvacFTPManager.1 x|

@ Error while connecting to ftp site: fip://ftp.hurrevac2.com
Error Code:12007

Figure 9.41. HurrEvac FTP Site Connection Error Dialog.

x|
—Hurrewac FTF Site:
= ftp:# fhurrevac.com/ File Marme | Size | Modified | e
: ' A_2004.250 10KE 08:06:2004 07:24 Abkd
- Central Pacific Storms | E_2004.190 7KBE 08:12:200413:21 Phd -
C_2004.260 13KB 08152004 10:52 Akd
O_2004.330 BKE  08:21:2004 07:32 A
E_2004.110 4KE  08:16:2004 071:47 Abd
F_2004 530 22KB 09:06:2004 20:02 Fhd
G_2004.190 GKE  03:07:2004 01:33 &
H_2004.061 2KE  08:30:2004 23:00 P
1_2004.730 M EKB 09242004 01:36 Ahkd
J_2004 551 26KB 09272004 11:00 Akd
k._2004.330 BEE  09:24:200413:41 P
L_ 20045850 14KB 10:02:200413:37 Phd
k_2004.060 ZKBE 10:09:2004 19:41 P
h_2004.061 2KBE  10:10:2004 071:14 Abd
hi_2004.070 ZEBE 10:10:2004 071:24 Abd
iy KDDL R =l
Download | OK. I Cancel |

Figure 9.42. HurrEvac FTP Site Download Dialog with Atlantic Storms.
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—Hurrewac FTF Site:

=-ftp:/fhurrevac.com/
- Atlantic Storms

10KB

File Mame | Size | Modified |
: e_1997 stm KB 12:08:2003 00:00 Ak
- Central Pacific Storms | g_1985 stm 3KB  12:08:2003 00:00 At

e_1999 stm 3KB  12:08:2003 00:00 Ak

e_2000.stm 1KB  12:08:2003 00:00 Ak

e_2001.stm 13KE  12:08:2003 00:00 A

e 2002 stm 7KB  12:08:2003 00:00 Ak

e_2003 stm EKBE 12:08:2003 00:00 Ak

f_1995 stm J

12:08:2003 00:00 A

9-29

1998 stm 3KB

1999 stm BKB 12:08:2003 00:00 Ak
f_2000.stm EKB 12:08:2003 00:00 A
2001 stm BKB 12:08:2003 00:00 Ak
2002 stm 3KB 12:08:2003 00:00 A
f_2003.stm 14KBE 12:08:2003 00:00 Ahd

‘ I ILI : A N0C ~4e- 1D 42009002 An.nn Akd LI
Download | Ok, I Cancel |

Figure 9.43. HurrEvac FTP Site Download Dialog with Selected Storm.

9.3.3 Viewing the Currently Defined Hazard

To view a summary of the currently active scenario, execute the Hazard | Show Current
command. An example of the summary is shown in Figure 9.44.

Current Hazard

Infa |Map IData I

Scenario Mame: |S cenarial

Scenario Type: |User Defined

Y [mphl: | 150.00

ki Central Prezsure [mE arz): | 940.00

File Information

Close |

Figure 9.44. Current Hazard Dialog.
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9.4 Viewing the Damage, Loss, and Debris Functions

There are four basic classes of analysis functions used in the Hurricane Model:

¢ Building damage functions.

¢ Building and contents loss functions.

e Building loss of use functions.

¢ Building debris functions.
These functions have been developed for all of the model building types in the Hurricane
Model using the methodologies described in the Technical Manual. The resulting

functions cannot be modified, but you can view each graphs of each function in the
software. These views are described in the following sections.

9.4.1 Viewing the Building Damage Functions

The Analysis | Building Damage Function command displays graphs of the
probabilities of four different damage states for each wind building type as a function of
peak gust wind speed.
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Figure 9.45. Building Damage Function Viewer.
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9.4.2 Viewing the Building Loss Functions

The Analysis | Building Loss Functions command displays graphs of the building,
contents, or combined loss ratios for each wind building type as a function of peak gust
wind speed.
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Figure 9.46. Building Loss Function Viewer.
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9.4.3 Viewing the Loss of Use Functions

The Analysis | Building Loss of Use Functions command displays graphs of the
expected number of days to restore the function of each wind building type as a function
of peak gust wind speed.
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Figure 9.47. Loss of Use Function Viewer.
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9.4.4 Viewing the Building Debris Functions

The Analysis | Building Debris Functions command displays graphs of the expected
debris weights (per unit floor area) generated by each wind building type as a function of
peak gust wind speed.
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Figure 9.48. Debris Functions Viewer.

Building debris is divided into two types:
e Debris Type 1 — Brick, wood and other debris

e Debris Type 2 — Reinforced concrete and steel members

The first type of debris includes everything except wrecked reinforced concrete and steel
members. It would include glass, furniture, equipment, and plaster walls, as well as brick
and wood. The difference in these two types of debris is that Type 1 can be moved and
broken up with a bulldozer or hand held tools. Type 2 would require special treatment to
break up the long steel members or the large pieces of concrete before they could be
transported. It is likely cranes and other heavy equipment would be needed.

HAZUS-MH MR3 User Manual



9-34

9.5 Setting the Analysis Parameters
9.5.1 Defining Tree Coverage Data

The Tree Coverage browser allows you to view, map, and edit the type, density, and
height distribution of trees as well as the tree debris collection factor for each census
tract. The tree blow down model is used to estimate tree debris and added losses to
single-family housing due to tree impacts. Note that the tree blow down model only
considers trees over 30 feet in height. The applicable tree types are:

e Coniferous (>75% evergreens)
e Deciduous (>75% deciduous)

e Mixed

The Tree Collection factor is a number between zero and one representing 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 tend towards zero; whereas in
heavily developed census tracts, the tree collection factor should tend towards one. The
methodology used to develop the default tree parameters is described in Chapter 12 of the
HAZUS Hurricane Technical Manual.

Table:

ConsusTract | SR | e | [eadoh | 40 Tosdh | Gresertn | Colseton ||

1 [37018020100  JConiferous 187 9 48 13 017 |
2 37019020200 Coniferous 184 Ex] 4 13 0.05
3 37019020301 Coniferous 143 Ex] 4 13 013,
4 37019020302 Coniferous &7 3 4 13 0.5
5 37019020401 Coniferous 165 3 48 13 0.20
6 37019020402 Coniferous 131 3 48 13 0.65
7 37019020501 Coniferous 171 39 48 13 0.0
B 37019020502 Coniferous 170 39 48 13 0.13
3 37019020503 Coniferous & Ex] 43 13 0.4
10 | 37019020600 Coniferous 192 E: 43 13 0.04

| =)

4 v[]

Print | | 0K | Lancel |

Figure 9.49. Tree Parameters.
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9.5.2 Defining Terrain Data

The Terrain browser allows you to view, map, and edit the surface roughness values for
each census tract.

x
— Table: Terain
Surface =)
Censzus Tract Roughness _
Length [m]
1 [3F01902000 0.64
2 |3F019020200 0.62
3 |3F019020301 0.53
4 | 37019020302 0.3z
5 |3F019020401 0.60
g |3F019020402 0.4a
7 | 3F019020501 0.56
g |37013020502 0.61
9 |37019020503 0.33
10 | 37013020600 0.67
-
0 o]

fdap | Frint | QK I Cancel |

Figure 9.50. Terrain Browser.

If you are considering modifying the default terrain, it is strongly recommended that you
consult with a wind engineer.

9.5.3 Defining the Shelter Parameters

Hurricanes can cause loss of habitability of buildings that contain housing units resulting
in predictable numbers of displaced households. These households will need alternative
short-term shelter from family, friends, or public shelters provided by relief organizations
such as the Red Cross and Salvation Army. For units where repair takes longer than a few
weeks, long-term alternative housing can be achieved through importation of mobile
homes, a reduction in vacant units, net emigration from the impacted area, and eventually
by the repair or reconstruction of new public and private 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 shelter module provides two estimates:

e The total number of displaced households (due to loss of habitability)

e The number of people requiring short-term shelter
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Loss of habitability is calculated directly from damage to the residential occupancy
inventory and from loss of water and power. The methodology for calculating short-term
shelter requirements recognizes that only a portion of those displaced from their homes
will seek public shelter, and some will seek shelter even though their residence may have
little, if any, damage.

All households living in uninhabitable dwellings will seek alternative shelter. Many will
stay with friends and relatives or in the family car. Others will stay in hotels. Some will
stay in public shelters provided by the Red Cross or others. HAZUS estimates the number
of displaced persons seeking public shelter. In addition, observations from past disasters
show that approximately 80% of the pre-disaster homeless will seek public shelter.
Finally, data from Northridge indicate that approximately one-third of those in public
shelters came from residences with no or insignificant structural damage. Depending on
the degree to which infrastructure damage is incorporated into the number of displaced
households, that number could be increased by up to 50% to account for "perceived"
structural damage as well as lack of water and power.

9.5.3.1 Development of Input for Displaced Households

The following inputs are required to compute the number of uninhabitable dwelling units
and the number of displaced households:

e Fraction of dwelling units likely to be vacated if damaged.

e Percentage of households affected by utility outages likely to seek alternative
shelter.

9.5.3.2 Fraction of Dwelling Units Likely to be Vacated if Damaged

The number of uninhabitable dwelling units is not only a function of the amount of
damage but it is also a function of the number of damaged units that are perceived to be
uninhabitable by their occupants. All dwelling units located in buildings that are in the
complete damage state are considered to be uninhabitable. In addition, dwelling units that
are in moderately or extensively damaged multi-family structures can also be
uninhabitable due to the fact that renters perceive some moderately damaged and most
extensively damaged rental property as uninhabitable. On the other hand, those living in
single-family homes are much more likely to tolerate damage and continue to live in their
homes. A discussion of how the number of uninhabitable dwelling units is estimated in
the Hurricane Model is available in the Technical Manual.

9.5.3.3 Percentage of Households Affected by Utility Outages Likely to Seek
Alternative Shelter

Families living in undamaged households affected by utility outages may seek alternative
shelter. Because the current version of the Hurricane Model does not estimate utility
outages and no data exist on the impact of utility outages on perceived habitability, this
assessment has been left to the user as part of the analysis. The percent of households
seeking alternative shelter due to utility outages can be modified in the Shelter
Parameters window shown in Figure 9.51.
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Shelter Parameters x|

IItiliby Factars I Weighting Factars | Modification Factars |
"Mfected Houzehalds [0-100 %]

| =

Eritit.. | (i]:8 I Cancel |

Figure 9.51. Utility Factors in the Shelter Parameters Window.

9.5.3.4 Development of Inputs for Shelter Needs
The number of displaced households is combined with the following information to
estimate shelter needs:
e Number of people in the census tract
e Number of households in census tract
¢ Income breakdown of households in census tract
e Ethnicity of households in census tract
e Percentage of homeowners and renters in the census tract
e Age breakdown of households in census tract
All of this information is provided in the default census database. The default census

database can be viewed, modified and mapped in the inventory module as shown in
Figure 9.52.
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x
— T able:
Cenzus Tract Papulation Houzeholds | GroupGuarters | Maleless16 ME:
1 [3F013020100 10683 3934 i 1413
2 |37013020200 2306 3468 157 944
3 |[3F019020301 E325 313 79 542
4 | 3F019020302 E7E2 31492 f 415
5 |3F019020401 E397 2915 14 733
£ |3F019020402 3700 1677 i 282
7 |3F019020501 1A 2759 232 716
g |3F013020602 T416 3519 i 4
9 |3F019020503 4702 2184 a 304
10 | 37019020600 9361 3617 236 1190
4 | il

FEritat | hap | QK I Cancel |

Figure 9.52. Demographic Data Supplied in HAZUS.

Assumptions of the methodology are that the number of people who require short-term
housing is a function of income, ethnicity, ownership and age. Based on experience in
past disasters, including both hurricanes and earthquakes, those seeking shelter typically
have very low incomes, and therefore have fewer options. In addition, they tend to have
young children or are over 65. Finally, even given similar incomes, Hispanic populations
from Central America and Mexico tend to be more concerned about reoccupying
buildings than other groups. This tendency appears to be because of the fear of collapsed
buildings instilled from past disastrous earthquakes.

To account for these trends, factors have been developed to represent the fraction of
households in each category likely to seek public shelter if their dwellings become
uninhabitable. The default values of these factors as shown in Table 9.1 are based upon
data from the Northridge earthquake combined with expert opinion (see the Technical
Manual for more information). From this table you can interpret that 62% of households
with incomes less than $10,000 whose dwellings have become uninhabitable will seek
public shelter.

The factors in Table 9.1 can be viewed and modified in the Shelter Parameters window
as shown in Figure 9.53. The Income, Ethnicity, Ownership and Age buttons can be
used to view the various tables.

Chapter 9. Running HAZUS with User-Supplied Data



9-39

Table 9.1. Fraction of Households Likely to Seek Public Shelter if Dwellings
Become Uninhabitable

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

You have the option to weight the importance of the four factors that affect the fraction of
households seeking public shelter: income, ethnicity, ownership and age. The
importance factors must sum to one. Defaults of the importance factors are shown in
Figure 9.54. The default importance factors indicate that no weight will be put on
ownership or age, and income will be weighted almost 3 times as much as ethnicity. If
you wish to give all classes equal importance, then the factors should all be 0.25.
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Shelter Parameters

[rJ

Feomne < 10,000
10,000 < Income < 20,000
20,000 < Income < 30,000
30,000 < Income < 40,000
40,000 < Income

Figure 9.53. Fraction of Households Likely to Seek Public Shelter as a Function of
Household Income.

A A0e Weight Factor 0.o0
E'w Ethnic Weight Factor 0.z7
I Inzome weight Factor 073
0w Owibership ‘wWeight Factar n.o0

Figure 9.54. Importance Factors for Determining Shelter Needs.
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9.5.4 Defining the Buildings Economic Parameters

Estimates of damage to the built environment are converted to dollar loss in this module.
Beyond economic losses, whose dollar value can be estimated from the extent of building
and lifeline damage, there are a number of common socioeconomic impacts from
hurricanes that, though their impact is not readily quantifiable, may represent important
hurricane effects. These impacts may vary, depending on socioeconomic aspects of the
population at risk and the particular physical topography and layout of the affected
region. These are impacts such as:

e Psychological and emotional trauma that may affect a variety of populations, such
as school children, ethnic groups, recent immigrants, the elderly and the infirm.
These effects may influence post-hurricane behavior, for example in the choice of
or need for shelter, and require the deployment of large-scale psychological and
counseling services. Some of these effects may be of long duration, and may
affect children’s behavior and adult family and work efficiency.

e Changes in community and family structure caused by large-scale housing losses
and consequent relocation and demolition.

This methodology does not attempt to estimate such effects. If the user of the
methodology is interested in the possible impact of such effects on the community or
region under study, it is recommended that they begin by consulting bibliographic
sources to obtain an understanding of the possible importance of these impacts for the
area of study. A useful discussion of many of these impacts can be found in “The Loma
Prieta, California, Earthquake of October 17, 1989 - Public Response” (Bolton, 1993).
This publication has bibliographic references that may be useful for further study.

9.5.4.1 Types of Direct Economic Loss

Direct economic losses begin with the cost of repair and replacement of damaged or
destroyed buildings. However, building damage will result in a number of consequential
losses that, in HAZUS, are defined as direct. Thus, building-related direct economic
losses (which are all expressed in dollars) comprise two groups. The first group consists
of losses that are directly derived from building damage:

e Cost of repair and replacement of damaged and destroyed buildings
e Costs of damage to building contents

e Losses of building inventory (contents related to business activities)

The second group consists of losses that are related to the length of time the facility is
non-operational (or the immediate economic consequences of damage):

e Relocation expenses (for businesses and institutions)

e Capital-related income losses (a measure of the loss of productivity, services or
sales)

e Wage losses (consistent with income loss)

¢ Rental income losses (to building owners)
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9.5.4.2 Development of Input for Building Losses

A great deal of default economic data is supplied with HAZUS, as follows:
¢ Building replacement values by census tract for all occupancies
e Contents values by census tract for all occupancies

e Annual gross sales or production in $ per square foot for agricultural, commercial
and industrial occupancies

e Business inventory as a percentage of gross annual sales for agricultural,
commercial and industrial occupancies

e Business inventory damage as a function of damage state for agricultural,
commercial and industrial occupancies

¢ Building cleanup and repair time in days as a function of wind building type
e Rental costs

e Disruption costs

e Percent of buildings that are owner occupied for each occupancy class

e Capital-related income and wage income in $/day per square foot for each
occupancy

These data are described in detail in the Technical Manual. With the exception of
building and contents value, the default data represent typical values for the United States
and thus no regional variations are included. You should review the default data very
carefully and modify the data to best represent the characteristics of your region.

The default economic data can be viewed and modified from within HAZUS. The
window that is used to view and modify the building replacement values and building
contents values is shown in Figure 9.55. The values shown in this window are common to
all three hazards and are accessed from the Inventory | General Building Stock | Dollar
Exposure menu. To modify the data, make sure that Table Type is set to “Specific
Occupancy”. The Dollar Exposure data cannot be modified when viewed by general
occupancy, general building type, or specific building type.
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Dollar Exposure x|

Builditg | Eontentsl Tatal I

— Expozure [Thousands of Dollars):

Censuz Tract RES1 RES2 RES 34 RES3E =]

1 [37019020100 248000 84314 a2 11|
2 |37019020200 465243 47469 515 22F
3 | 3701902030 B04783 47495 10580 8291
4 | 37013020302 1138408 23399 19028 10691
5 | 37019020401 242197 105104 533 2hE
E |37013020402 £59596 8v596 19109 249¢
7| 37019020501 234207 45360 1022 107F
g |37019020802 B03013 £1472 3652 1917
9 |37013020503 965469 £3209 13005 I63TE
10 | 370715020600 285703 G869 486 183

4| | LH

tdap | Frirk | Cancel | ok I

Figure 9.55. Building Replacement Value and Building Contents Value.

9.5.4.3 Building Replacement Costs

The replacement costs (damage state = complete) were derived from Means Square Foot
Costs 2005, for Residential, Commercial, Industrial, and Institutional buildings. The
Means publication is a nationally accepted reference on building construction costs,
which is published annually. This publication provides cost information for a number of
low-rise residential model buildings, and for 70 other residential, commercial,
institutional and industrial buildings. These are presented in a format that shows typical
costs for each model building, showing variations by size of building, type of building
structure, and building enclosure. One of these variations is chosen as "typical" for this
typical model, and a breakdown is provided that shows the cost and percentages of each
building system or component. A description of how to estimate costs from the Means
publication is found in the Flood Model Technical Manual.

In HAZUS, selected Means models have been chosen from the 70 plus models that
represent the 33 occupancy types. The wide range of costs shown, even for a single
model, emphasize the importance of understanding that the dollar values shown should
only be used to represent costs of large aggregations of building types. If costs for single
buildings or small groups (such as a college campus) are desired for more detailed loss
analysis, then local building specific cost estimates should be used.

9.5.4.4 Building Contents

Building contents are defined as furniture, equipment that is not integral with the
structure, computers, and supplies. Contents do not include inventory or non-structural
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components such as lighting, ceilings, mechanical and electrical equipment and other
fixtures. Default values are provided for contents (by occupancy) as a percentage of the
replacement value of the facility. These values are based on Table 4.11 of ATC-13 (ATC,
1985).

The window that is used to view and modify the other economic default data is shown in
Figure 9.56. This window is accessed from the Analysis | Parameters | Buildings
Economic menu.

Buildings Economic Data x|

Business Inventany | F epair Timel Incame Lossl

— Table Type:

I.&nnual Gross Sales [$ per =0, ft.]

[
Annual Gross

| Buzsiness Invenlnry [/ af gross annual zales] |

Occupancy Annual 5ales =
1 |&GR1 83.00 |
2 |COM1 30.00
3 |COM2 43.00
4 [IMD1 400.00
5 |IND2 127.00
g |IMD3 391.00
7 |IND4 365.00
g |IMD& 245.00
3 |INDE 431.00

i o]
Frint | 0k I Cancel |

Figure 9.56. Economic Data for Estimating Business Inventory Losses, Lost Income
and Relocation Costs.

9.5.4.5 Business Inventory

Business inventories vary considerably with occupancy. For example, the value of
inventory for a high tech manufacturing facility would be very different from that of a
retail store. Thus, 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.

9.5.4.6 Repair and Clean-up Times

The time to repair a damaged building can be divided into two parts: construction and
clean-up time, and time to obtain financing, permits and complete a design. For the lower
damage states, the construction time will be close to the real repair time. At the higher
damage levels, a number of additional tasks must be undertaken that typically will
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considerably increase the actual repair time. These tasks, which may vary considerably in
scope and time between individual projects, include:

e Decision-making (related to businesses of institutional constraints, plans, financial
status, etc.)

e Negotiation with FEMA (for public and non-profit), Small Business
Administration, etc.

e Negotiation with insurance company, if insured
e Obtaining financing

e Contract negotiation with design firms(s)

¢ Detailed inspections and recommendations

e Preparation of contract documents

e Obtaining building and other permits

¢ Bidding/negotiating construction contract

e Start-up and occupancy activities after construction completion

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 described
above. All of these factors are built into the Building Loss of Use functions described
previously in Section 9.4.3. These functions represent estimates of the median times for
actual cleanup and repair

However, 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. Thus
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 9.57.

Applying the building repair time multipliers to the building clean up and repair times
results in average values for the business or service interruption. For low levels of
damage the time loss is assumed to be short, with cleanup by staff, and work can resume
while slight repairs are being done. For most commercial and industrial businesses that
suffer moderate or extensive damage, the default business interruption time is short on
the assumption that businesses will find alternate ways of continuing their activities.
Churches will generally find temporary accommodation quickly, and government offices
will also resume operating almost at once. It is assumed that hospitals and medical offices
can continue operating, perhaps with some temporary rearrangement and departmental
relocation, after sustaining moderate damage. However, with extensive damage their loss
of function time is assumed to be equal to the total time for repair. For other businesses
and facilities, the interruption time is assumed to be equal to, or approaching, the total
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x
Buziness Inventory  Riepair Time I Income Lossl
r— Table:
Orocupancy 0% Loss | 2% Loss | 10 % Loss 80 % Loss 100 % Loss |~

1 |&aGR1 0.00 0.00 0.05 010 U.2DJ
2 |COm1 0.50 010 010 0.30 0.40
3 |Com10 0.50 010 1.00 1.00 1.00
4 |COM2 010 010 020 0.30 0.40
5 |COM3 0.50 010 0.20 0.30 0.40
5 |COM4 0.50 010 010 0.20 0.30
7 |COME 0.50 010 0.05 0.03 0.03
g |COME 0.50 010 0.50 0.50 0.50
9 |COM7 0.50 010 050 0.50 0.50
10 |COME 0.50 010 1.00 1.00 1.00
11 |COMA 0.50 010 1.00 1.00 1.00
12 |EDWLN 0.50 010 0oz 0.05 0.05
13 |EDUZ 0.50 010 n.nz2 0.03 0.03
14 |GOVA 0.50 010 0oz 0.03 0.03
15 |GOW2 0.50 010 n.nz2 0.03 0.03
16 |IMD1 0.50 0,50 1.00 1.00 1.00
17 |IND2 0.50 010 0.20 0.30 0.40
18 |IND3 0.50 0.20 0.20 0.30 0.40
19 |IND4 0.50 020 0.20 0.30 0.40
20 |INDE 0.50 0.20 0.20 0.30 0.40
21 |INDE 0.50 010 0.20 0.30 0.40
22 |REL1 1.00 0.20 0.05 0.03 0.03
23 |REST 0.00 0.o0 0.50 1.00 1.00
24 |RESZ 0.00 0.00 0.50 1.00 1.00
25 |AES3a 0.00 0.o0 0.50 1.00 1.00
26 |RES:E 0.00 0.00 0.50 1.00 1.00
27 |RES3C 0.00 0.o0 0.50 1.00 1.00
28 |RESZD 0.00 0.00 0.50 1.00 1.00
29 |RES3E 0.00 0.o0 0.50 1.00 1.00
30 |RES3F 0.00 0.00 0.50 1.00 1.00
31 |RES4 0.00 0.o0 0.50 1.00 1.00
32 |RESE 0.00 0.00 0.50 1.00 1.00
33 |RESE 0.00 0.00 0.50 1.00 1.00| -

o | 5

Print | ak. I Cancel |

Figure 9.57. Default Building Repair Time Multipliers.

time for repair. This applies to residential, entertainment, theater, parking, and religious
facilities whose revenue or continued service is dependent on the existence and continued
operation of the facility.

The median value of repair time applies to a large inventory of facilities. At moderate
damage some marginal businesses may close, while others will open after a day's
cleanup. Even with extensive damage some businesses will accelerate repair, while a
number of others will close or be demolished.

9.5.4.7 Relocation Expenses

Relocation costs may be incurred when the level of building damage is such that the
building or portions of the building are unusable while repairs are being made. While
relocation costs may include a number of expenses, 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

Chapter 9. Running HAZUS with User-Supplied Data



9-47

measured in $ per square foot per month. A renter who has been displaced from a
property due to earthquake damage will cease to pay rent to the owner of the damaged
property and will only pay rent to the new landlord. Therefore, the renter has no new
rental expenses. It is assumed that the owner of the damaged property will pay the
disruption costs for his renter. If the damaged property is owner occupied, then the owner
will have to pay for his own disruption costs in addition to the cost of rent while he is
repairing his building. 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.

9.5.4.8 Capital-related Income

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

to be adjusted for local conditions. Default values were derived from information in
Table 4.7 of ATC-13.
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Chapter 10. Viewing and Reporting the Results

This chapter describes the results tables, maps, and reports produced by the Hurricane
Model. The items discussed are accessed via the Results menu after running a scenario or
probabilistic analysis.

10.1 Guidance for Reporting Loss Results

There is no single format that is appropriate for presentation of loss study results. The
format will depend on the use of the results and the intended audience. The audience can
vary from the general public to technical experts. Decision makers such as city council
members and other government officials may require only summaries of losses for a
region. Emergency response planners may want to see the geographical distribution of all
losses and damage for several different hurricane scenarios. HAZUS provides a great
deal of flexibility in presenting results. Results can be presented in a tabular or map form.
The users of the results should be involved from the beginning in determining the types
and formats of the results that best suit their needs.

In previous loss studies, authors of reports have had the difficult task of trying to combine
the study results with the theory of how they were calculated. Consequently, reports often
seemed overly technical, reducing their readability and usefulness for many audiences.
HAZUS-MH users can refer to the Technical Manual, which describes all of the theories
and equations that provide the basis of any loss estimate. Thus, reports do not need to,
and probably should not include technical discussions of theory. Instead, reports should
focus on describing results in non-technical language that is easily understood by the
intended audience.

While no particular format for presenting results can be recommended, several general
statements about reporting of results can be made. Reports should serve to clarify the
meaning of the loss estimates. For example, the report should indicate whether losses are
due only to building and contents damage or if they also include monetary losses
resulting from loss of function. It should be clarified that losses are not calculated for
individual buildings, but instead are based on the performances of entire classes of
buildings. These are just a few examples of the types of clarifications that should appear
in reports.

Reports should also clarify for the reader what assumptions were made in developing the
scenario and inventory and in calculating losses. For example, were losses based on
default inventories or were default inventories augmented? Were default analysis
parameters used? If not, what values were used? What assumptions were made in
selecting the scenario hurricane? Is it based on an historical event? Is it based on a
expected probability of occurrence (e.g., a 100-year return period event)? What types of
assumptions were made about the building stock?
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A criticism of past studies is that there has been little qualitative or quantitative treatment
of uncertainty. Discussions with users of previous studies have indicated that users need
information about where errors in prediction are most likely to occur. While this
methodology does not explicitly include a technique for carrying the uncertainty of each
variable through the entire set of calculations, sensitivity analyses are useful for
providing bounds on loss estimates. At a minimum, reports should make some statement
about the uncertainty of the input values.

10.2 Differences Between Probabilistic and Scenario Results

There are important differences in the format of the results for a probabilistic analysis
compared to a scenario analysis. Scenario results represent the expected damage and loss
from a single hurricane event, while probabilistic results represent the range of probable
losses estimated from a 100,000-year simulation of expected hurricane activity.

In all of the probabilistic results displays, you will see sample results for seven different
return periods ranging from 10 years to 1,000 years. Regardless of the result being
displayed, the return period sample events are selected based solely on the total direct
economic loss for the entire study region. This approach ensures that all of the results for
a given return period come from the same simulated event.”

For example, the 100-year shelter estimate is the shelter demand that was computed in
the single hurricane event that produced a total direct loss that was exceeded by other
events in 1,000 (i.e., 1/100) of the 100,000 years in the simulation. A return period of 100
years corresponds to a 1% chance per year or equaling or exceeding the computed total
direct loss shown for the 100-year event.

In addition to return period loss estimates, the direct economic loss results for a
probabilistic analysis also include annualized loss estimates (see Chapter 10.9).
Annualized losses are simply the total losses summed over the entire simulation period
divided by 100,000 years. Annualized losses are very useful for comparing loss estimates
from different locations or comparing the risks posed be different hazards at a single
location. Annualized losses are also very useful in evaluating the potential benefits of
mitigation.’

The screen faces shown in the following sections are all taken from a probabilistic
analysis.

When viewing return period sample event results for large study regions (e.g., entire states), it
is likely that one or more counties will have little or no damage. This is to be expected since
no single storm can cause damage throughout a large study region. To obtain accurate return
period results for a specific county or metropolitan area, your study region must be restricted
to the specific area of interest.

Unlike return period loss results, annualized losses for specific counties or census tracts do not
depend on the size of study region. Therefore, it is not necessary to create separate study
regions for each county in a state to compute the annualized losses for each county.
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10.3 Wind Speeds

The Results | Wind Speeds command allows you to view and map the peak wind speeds
for the current hazard by census tract. The wind speeds shown are the estimated
maximum 3-second gusts in open terrain at 10m above ground at the centroid of each
census tract. To display the data on the study region map, select the appropriate column
and click on the Map button.

x
Windspeeds Table:
10%ear Peak | 25vear Peak | 50°ear Peak | 100 Year Peak | 250 Y'ear Peak | 500%ear Peak | 1000Year | =
Census Tract Ywind Gust ‘wind Gust wind Gust Ywind Gust ‘wind Gust wind Gust Peak "wind
[mph] {mph] [mph] [mph] {mph] [mph] Gust (mph]
1 37019020100 E5.00 110,00 117.00 128.00 144.00 143.00 126.00
2 | 37019020200 74.00 107.00 118.00 133.00 145.00 146.00 155.00
3 |37019020301 Fa8.00 109.00 118.00 133.00 147.00 155.00 157.00
4 |37019020302 84.00 101.00 119.00 136.00 148.00 151.00 160.00
5 | 37019020401 7E.00 100,00 119.00 128.00 14200 1E7.00 155.00
£ | 37019020402 ¥9.00 11200 115.00 130.00 14500 1E8.00 161.00
7 | 37019020501 £3.00 21.00 115.00 113.00 134.00 169.00 155.00
g |37019020602 F4.00 g3.00 114.00 115.00 136.00 173.00 161.00
g | 37019020603 .00 95.00 118.00 125.00 140,00 172.00 164.00
10 | 37018020600 E5.00 92.00 117.00 115.00 138.00 155.00 152.00

| o[

LEs] | Print | Cloge |

Figure 10.1. Wind Speed Results.
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10.4 General Building Stock

The Results | General Building Stock command allows you to view and map the general
inventory damage results either by occupancy or building type. The values in the table
represent the expected fraction of building square footage in each damage state.

For probabilistic scenarios, the drop-down box allows you to select one of seven sample
return period events (e.g., 10-year return period event, 20-year return period event, etc.).

zl
Wiew Results By: Return Period:
= General Dccupancy Class |F|E81 Sinale Famile Dol ﬂ |1DDY Event ﬂ
+ Specific Dccupancy Clazs e R g Bar Even
— Dlamage State Probabilities:
Censug Tract ‘ Mo Damage Idirar ‘ Af Lease Minor Moderate Severe ‘ ,ag Least ‘ Complete =
evere _
1 | 37015020100 0.24 0.50 0.76 003 0.04 0.00
2 | 37015020200 0.17 0.48 0.83 0.06 007 0o
3 | 3701502030 013 045 0.87 0.08 0.09 0o
4 | 37019020302 0.05 0.34 0.95 017 0.1 0.04
5 |37015020401 023 0.49 0.77 0.04 0.04 0.00
£ |37015020402 01E 0.48 0.84 0.08 007 0o
7 |37015020501 0E5E 037 0.44 0.00 0.00 0.00
g [3F01s020502 052 033 048 0.00 0.00 000
g |3F015020503 018 0.48 082 005 006 0o
10 | 37013020600 0.47 0.42 0.53 0.01 0.01 0.00
-
4 | »
Map | Frint Close |

Figure 10.2. General Building Stock Damage Results.
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The Results | Essential Facilities command allows you to view and map the damage and
loss of use results for hospitals, police stations, fire stations, emergency operations

centers, and schools.

For probabilistic scenarios, the drop-down box allows you to select one of seven sample
return period events (e.g., 10-year return period event, 20-year return period event, etc.).

x
tMedical Care Facilities | Fire: Stations I Police Stations I Emergency Response Centers I Schoals I
— Return Period
[ M arne Clazz Loss Of Use Shight Moderate =
[days]
1 |MCODTRERUMSWICK CIEFHM 114.00 013 025
2 |MCO01J ARTHUR DOS EFHM 32.00 022 0.31
| i
Frint. .. | [ilam | Cloze |

Figure 10.3. Essential Facilities Damage Results.

HAZUS-MH MR3 User Manual



10-6

10.6 User-Defined Facilities

The Results | User-Defined Facilities command allows you to view and map the damage
results for individual, user-specified facilities. Damage probabilities are provided for
overall building damage.

For probabilistic scenarios, the drop-down box allows you to select one of seven sample
return period events (e.g., 10-year return period event, 20-year return period event, etc.).

User Defined Facilities Results x|

— Return Period:

D Mame Firor M oderate E stensive Complete |

1 1

-
| | »

Frint... felap | Cloze |

Figure 10.4. User-Defined Facilities Damage Results.
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10.7 Debris

The Results | Debris command allows you to view and map building and tree debris
results by census tract.

For probabilistic scenarios, the drop-down box allows you to select one of seven sample
return period events (e.g., 10-year return period event, 20-year return period event, etc.).

The Eligible Tree Debris columns provide estimates of the weight and volume of downed
trees that would likely be collected and disposed at public expense. As discussed in
Chapter 12 of the HAZUS-MH Hurricane Model Technical Manual, the eligible tree
debris estimates produced by the Hurricane Model tend to underestimate reported
volumes of debris brought to landfills for a number of events that have occurred over the
past several years. This indicates that that there may be other sources of vegetative and
non-vegetative debris that are not currently being 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. Thus, for chipped
debris, the eligible tree debris volume should be multiplied by 0.4.

Debris Analysis Results @

Rieturn Period:
|1EIEI Vear Event Ll
Table;
C Ty Brick \wood | Concrete/Steel|  Eligible Tree vE:igible [T[EE T (i) Tree Volume | =
ersus Trac ftons] [tons] ‘Weight [tons) | © DM Leubiey lrees Ronsl o ibic pards] || )
yards)
1 [EFnanzainn 9,932 297 14,401 144,010 130918 1309178
2 | 37Ma0z0200 11,004 249 18,150 181,50 302,502 3.025.021
3 | 3FMa02030 20,022 EO0 14,723 147,232 113,255 1,132,560
4 37N A020302 42 483 1109 90582 097 16,235 162,351
5 373020401 14,867 749 13757 137.974 E3.987 585,863
B 3703020402 26,670 1.483 10,385 105,852 16,500 165,003
7| 37Ma020501 10,204 305 9,604 95 044 160,073 1,600,727
g | 3FMa02050z2 16.803 419 12,924 129,243 E3.023 530,228
9 | 37NA020503 42,840 1.814 10,098 100,982 21.038 210,373
10 | 37013020600 10,958 323 28,326 283,253 08147 7,081,468 =
4| | v
FPrint.. | | Cloze |

Figure 10.5. Debris Results.
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10.8 Shelter

The Results | Shelter command allows you to view and map the estimated number of
displaced households and the estimated short-term shelter needs by census tract.

For probabilistic scenarios, the drop-down box allows you to select one of seven sample
return period events (e.g., 10-year return period event, 20-year return period event, etc.).

Shelter Analysis Results =|

— Fieturn Period:

— Table:

Dizplaced Short Term 1=
el e Hnulzehnldx Shelter Meeds =

1 [3F019020100 a1 4

2 | 3F019020200 204 12

3 [3F019020301 1] 1]

4 37019020302 il i

5 |[3F019020401 94 b

E |3F019020402 1] 1]

7 |3F018020501 11 1

o 37019020502 il i

9 |3F019020503 1] 1]

10 | 37019020600 19 1
4 | LlJ

flap | Cloge |

Figure 10.6. Shelter Results.
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10.9 Buildings Economic Loss

The Results | Buildings Economic Loss command allows you to view and map
economic losses for the general building stock by census tract.

For probabilistic scenarios, the drop-down box allows you to select either annualized
losses or one of seven sample return period events (e.g., 10-year return period event, 20-
year return period event, etc.).

g
Direct Economic Lozs | Output & Employrent |
‘Wiew Results By: Return Period:
£+ Al Dccupancies
" General Dccupancy Class I j I 100 ear Event j
" Specific Docupancy Class
— Estimated Lozzes [Thousands of Dollars]:
Census Tract Total ‘ EBuilding | Content | Inventony ‘ F!elgﬁ;tion Income ‘ Fental ‘ Wage ;I
1 [37015020100 EE357.41 45317.15 12510.32 0.0 SE42.66 426.25 1268.47 1192.56
2 | 3F0E0zozo0 100065, 74 71324.75 1765242 0.00 TIE5.33 299,72 235057 442 96
3 | 3F0190203m 16229013 112B809.56 3021321 0.0 12660.19 955.03 420211 145003
4 | 3F015020302 718938 -130983.29 92065.09 0.00 3258387 1137.92 1137264 1325
5 | 37019020401 E8295.69 4B058.18 1320166 0.0 ERBE.72 380.08 1406.28 ERZ.77
E | 370n90z0402 14236662 10038113 26549.47 0.0 11997.35 12479 6213 151,75
7 | 370902050 17806.14 13539.81 222591 0.00 1236.40 180.30 3R9.57 25415
g | 37ns0z0s02 33699.25 26136.04 35934.20 0.0 2269.23 17653 86729 2B5.96
g | 37019020503 19347718 13675712 35878.93 0.00 15005.35 250,67 5321.81 2R3.28
10 | 37019020600 22201.48 16644.72 305352 0.0 169027 12558 33015 297.24
Tatal S13749.03 437985.07| 23737474 0.00 97627.37 4056.85 30711.0m £933.95
4 | LlJ
dap | Frint | Close |

Figure 10.7. Buildings Economic Loss Results — Direct Economic Losses.

x
Ditect Economic Logs  Output & Employment |
Wiew Fesults By Fieturn Period:
f+ General Dccupancy Class
@ Gpeeiie Dsupea Ckss Ermplopment Loss thousands 0 da_l,ls] j |1DD ‘Year Event j
Ernplavrnerit L 3 of days)
r Estimated Losses [Thousands of Qutput ,l.‘DSS [thousands of days)
Census Tract REs [ c©oM | mp | asR | REL [ GOV EDU -
1 |37013020100 0.00 703 0.3 0.0a 4.30 5.87 I
| 2 37018020200 000 518 0.3 0.oan 268 0.00 0.00
| 3 |3v0iana0am 0.0 20,92 016 0.oon 299 1.92 02z
| 4 |37075020302 0.0 16.71 0.20 000 264 0.00 016
| 5§ |37013020401 000 9.50 0.08 0.oan 1.80 017 063
| 6 |37015020402 0.00 214 0.07 0.0a 074 0.00 0.00
| 7 |37018020501 000 351 0.04 0.oan 1.20 0.00 0.o7
| & |3v0iana0502 0.0 295 0.04 0.oon 077 0.76 0.0
| 9 |37079020503 0.0 396 0.07 000 1.22 0.00 0,00
| 10 | 37013020600 000 225 0.04 0.oan 1.48 093 003
Tatal 0.00 7422 1.3 0.0a 19.85 3.72 1.78
-
o | o]
Il ap | Print | Close |

Figure 10.8. Buildings Economic Loss Results — Output and Employment Losses.
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10.10 Summary Reports

The Results | Summary Reports command allows you to select one of several summary

reports for viewing and printing. The reports will be generated using the Crystal Reports
report engine.

Summary Reports ﬂ

Inventary IBuiIdingsI Induced Lossesl Direct Lossesl Other Fleporlsl

Select the summary report below to view:

Summary Reports ll
Irventory  Buildings | Irduced Lossesl Direct Lossesl DtherHeporlsl

Select the summary report below to wiew:

Building D'amage by Building Type

Building D'amage by Count by Building Type
Building D amage by Caunt by Occupancy
Building Damage by General Dccupanc
Emergency Responze Facilities Functionality

Hospitals Functionality
Schools Functionality

Summary Reports ﬂ

Inventol_l,ll Buildings Induced Losses | Direct Lossesl Other Fleporlsl

Select the summary report below to view:
Debriz Generated

Summary Reports ﬂ
Inventol_l,ll Buildingsl Induced Losses  Direct Losses | Other Fleporlsl

Select the summary report below to view:

Direct Economic
Shelter Requirementz

Summary Reports ll

Inventor_l,ll Euildingsl Irduced Lossesl Direct Losses  Other Reports I

— Select the summary report below o view:

Global Surmmary Report
Quick Azsessment Heport

Ok I Cancel

Figure 10.9. Summary Reports Dialog.
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—igix

| *x & @ =n =] || M «f +of7 Yoo oE || A Crystalege

Freview |

-

Building Damage by Count by General Dccupancy 100 -year Event

Februany 18, 2003

# of Buildings

Hone Slight Moderate Extensive Complete Total

Morth Carolina

Brunswick

Agricutture 2 il a a a 3
Commercial &5 Ed 52 E] E B
Education 0 a 0 0 a 0
Government 1 0 1 1 0 3
Tndustrial 4 T 3 & T ]
Feligion G E 3 H o [H
Residential [E EEE] 185 ) e i
Total County 17,437 17,956 11,755 3,416 1,743 52,305
Total State 17,437 17,956 11,755 3,416 1,743 52,305
Study region 17,437 17,956 11,755 3,416 1,743 52,305

Figure 10.10. Sample Summary Report: Building Damage by General Occupancy.

HAZUS-MH MR3 User Manual



10-12

10.11 Automatic Outputs

If you have selected Automatic Outputs Options in the Analysis Options dialog, as shown
in Figure 10.11, the Hurricane Model will automatically create and export your preferred
summary reports and automatically add your preferred map layers to the table of
contents. To review or modify your preferred summary reports and map layers, click on
the Output Options button on the lower right side of the Analysis Options dialog. This
will open the Automated Output Options dialog.

Analysis Options ; |

X

= Direct Phyzical Damage Select all
B Euildings and Facilities
General Buildings Desslect Al
- E zzential Facilitiez Expand Al
Medical Care -
Fire Stationz Collapse Al

Police Stations
Emergency Centers
Schools
Uzer-Defined Buildingsz
= Induced Physical Damage
- Drebris
Buildings
= Trees
Tree Blowdaown
= Direct Social and Economic Loss
Direct Econaomic Lozs - General buildings
Direct Social Loss - Sheler
= Fapid Lozs Options
Fun Storm Forecast Uncertainty Analysis

= Autarmated Dutput Options Dutput Options
Create Summary Reports
Create Maps Bun &nalpsiz
Automated Output Options. LCancel

Figure 10.11. Analysis Options Dialog with Automated Output Options Selected.

On the first page of the Automated Output Options dialog (Figure 10.12), you can select
your preferred summary reports. When the Automatic Outputs Option is selected the
select summary reports will be created and saved in PDF format in your study region
folder under a subfolder with the same name as the current scenario. Since you can run
more than one analysis with the same scenario, each set of automatically generated
reports is prepended with a three digit identifier. For each successive run the identifier is
automatically incremented by one.
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Automated Output Options

Summary Reports | Layout Maps ]
File Type
Feport Export File Type: | Acrobat Format (7. pdf] L]
Repart Tupe Repart Mame Export. | =
|nventary IBilding Stack Dallar Exposure by Building Type =] -
Building Stock Dallar Exposure by Occupancy =]
Buildings Building Dramage by Count by Occupancy =]
Building Dramage by Count by Building Type =]
Building Dramage by Building Type =]
Building D'amage by General Occupancy =]
Emergency Rezponze Facilities Functionality =]
Huozpital Functionality =]
Schools Functionality =]
Pualice Station Functionality =]
Fire: Station Functionality =]
Direct Lozzes Direct Econamic Lozs for Buildings ]
Shelter Requirements ]
Induced Lozzes Debriz Generated I
Single Starm Fesults Quick Azzezsment ]
Global Surimarny Report ]
Probabiliztic Results [uick Aszezzmeant I o
| || Ok | Cancel |

Figure 10.12. Automated Outputs — Selection of Preferred Summary Reports.

On the second page of the Automated Output Options dialog (Figure 10.13), you can
select your preferred map layers. Select the Results Type and Results Filter to view a List
of Columns that can be mapped, and then check your preferred the data columns. Click
on the right hand side of the Results Filter to change the filter setting. The summary at the
bottom of the screen lists all of the currently selected map layers. When the Automatic
Outputs Option is selected the select map layers will be automatically created and added
to the map table of contents.
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Automated Output Options

Summary Feports  Lavout Maps

Results Type- ~ Lizt of Columtis -

[#- 3 General Buiding Stack Coolurnn Mame Add Map Laver |
#-£3 Site-Specific Facilities Peak Gust [mph] | I
[#-£3 Direct Economic Loss M amimurn Sustained [mph) G
-3 Output & Employment Loss
=-£3 Other Results

Wind Speeds

Diebris

Shelter

— Fiesults Filker
‘wind Sp ‘Uzer Definad .

— Map Layer Summary

Selected Mapping Layers
Other Rezultz\wWind 5SpeedsiHistoic'Peak Gust (mph)

Other ResultzYwind SpeedsiUser Defined\Peak Gust [mph] Delete Al

| Aoply || ok, I Cancel |

Figure 10.13. Automated Outputs — Selection of Preferred Map Layers.

Chapter 10. Viewing and Reporting the Results



10-15

10.12 Rapid Loss Assessment with Forecast Uncertainties

If you have run a scenario analysis of expected losses using the Rapid Loss Option in the
Analysis Options dialog as shown in Figure 10.14, the HAZUS Hurricane Model will
estimate a range of potential losses taking into account forecast uncertainties in the
hurricane track and hurricane intensity. To execute this analysis you must specify which
points on the user-defined hurricane scenario are known points and which points are
forecast points, as discussed in Section 9.3.2.1.

Analysis Options B|
= Direct Phyzical Damage Select all
B Euildings and Facilities
General Buildings Desslect Al
- Essentia! Facilitiez Expand Al
Medical Care
Fire Stationz Collapse Al

Police Stations
Emergency Centers
Schools
Uzer-Defined Buildingsz
= Induced Physical Damage
- Drebris
Buildings
= Trees
Tree Blowdaown
= Direct Social and Economic Loss
Direct Econaomic Lozs - General buildings
Direct Social Loss - Sheler

=] Rapid Loz Optiohs
Run Starm Forecast Uncertainty Analysis
= Autarnated Output Options Dutput Options
Create Summary Reports
Create Maps
Rapid Lozs Options. LCancel

Figure 10.14. Analysis Options Dialog with Rapid Loss Options Selected.

An example of a Rapid Loss Report is shown in Figure 10.15. In this hypothetical
scenario, the storm is currently about one day from landfall and there is some possibility
that the storm could miss the study region almost entirely, but there is also some
possibility that the storm could change direction (and intensify) and cause severe damage
to the study region. The forecast uncertainties model uses statistics of forecast errors
compiled from the period 1993 to 2004 to simulate a range of possible outcomes and
reports the 5™ and 95 percentiles of the simulated outcomes. The former case represents
an outcome approaching a best case scenario, producing a maximum peak gust of just 57
mph in the study region and essentially no damage. The latter case represents an outcome
approaching a worst scenario, producing a peak gust wind speed of 145 mph in the study
region and severe damage.

HAZUS-MH MR3 User Manual



10-16

Rapid Loss Assessment Report

April 20, 2006

Study Region - Brunswick_hu
Scenario - Tesi2
Scenaric Description - Usar Defined

Peak Gust Wind Speed {mph) :  7-143
Regional Statistics

Area (Square Miles)
Number of Census Tracts
Number of People in the Region

General Building Stock

[i5]

82
3

73,14

Oceupancy Building Count Dioliar Exposure (£ M)
Resadential 48,137 4 281
Commerca 185 342
Cther 33 118
Tots 48,355 4741
Scenario Results
Number of Buildings Damaged
Damage State Residenzial Commergial Other Total
Minor <10-42.000 D-200 0-30 <10-42,000
Moderate 0-20,000 0-100 D-20 0-30.000
Severs 0-15,000 D-60 0-10 0-15,000
Drestruction 0-7.100 <10 ] 0-7.,100
Shelter Requirements
Displaced Houssholds (& Households) 0-8,800
Short Term Shelber i# People) 0-2,200
Economic Loss [ § Millions )
Capital Stock 0-2,167
Residential Property 0-2.027
Commercial Property 0-108
COther Property 0-32
Business Interruption (Income) 0436
Taotal Direct Economic Loss 0-2,603

Figure 10.15. Rapid Loss Report Given Forecast Uncertainties.
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10.13 HAZUS Map Layout

If you wish to use the default HAZUS Hurricane Model map layout, select the Apply
HAZUS Layout option under the View menu. This action will apply the default HAZUS
layout to the layout view. The items added to the layout are a legend, a title box, a scale,
a North arrow, and the HAZUS-MH logo.

= HAZUS-MH: Wind - Brunswick_hu; Current Scenario: Test2

Flle Edit View Inventory Hazard Analysis Results Insert Selection Tools ‘Window Help

& v @ Dataview © &+ |[11.593020 | d & ST N2
@@Layout\flew og @@@BD@E ,—_|52°/°' @Eﬂ’m

eal| Arply HAZUIS Layauk

= £F La Zoom Data
Zoom Layout

- Bookmarks

»
»
3
»

Toolbars

8

v Skatus Bar Study Region: Brunswick_hu

Current Scenario: User defined; Mame: Test2

Cverflow Annatation

17,

GO scrolbars

%5 Rulers

p;. Guides

Grid

Data Frame Properties...

W = Z00
= O StormTrack - Forecast_Dema2

15

15

14

+ [ 1000 year return period peak gust {mph)
+ [ 500 vear return period peak gust (mph)
+ [ 200 vear return period peak gust (mph)
+ [ 100 vear return period peak gust (mph)
+ [ 50 vyear return period peak gust (mph)
=
=
+

[

A
% 85 0 90 Kilometers i " WiLs,

|12

[ 20 year return period peak gust {mph}
[ 10 year return period peak gust {mph}
[ Roughness

Ensus Tracl

= Region Boundary
O

= County Boundaries
0
= State Boundaries

O

2
Display | Source | Selection @O @0 4 ﬂ_]

-0.55 9.27 Inches

Figure 10.16. Apply HAZUS Layout Menu Option.
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Appendix A. Hurricane Model Installation Verification
Instructions

Al Introduction

A.1.1 Purpose

The goal of the document is to show that the HAZUS-MH product can successfully
generate results immediately following product installation.

This document provides a step-by-step procedure that should enable a user to start with a
successfully installed HAZUS-MH product and end up with a summary report.
A.1.2 Scope

This document discusses only the Hurricane model steps required to generate an initial
set of results. It does not address installation or any of the other hazards. The test case is
fixed: Brunswick County, North Carolina.

A.1.3 Timing

For reference, in some steps it will say that the step should take, for example, 3-5
minutes. This is to give you an idea of what to expect. The timing is based on a 1.0 GHz
PC with 512MB of RAM. Faster or slower computers will vary accordingly.

A.2  Study Region Creation Verification Procedure

This section assumes that HAZUS-MH has been successfully installed. The data path
pointers must point to where the CD data was copied to the hard drive. The region path
needs to point to a folder where regions should be created.

The following steps will demonstrate that a hurricane study region can be created.

A.2.1 Select “Create a new region”

Start HAZUS-MH. Use the region wizard to create a study region.

HAZUS-MH Startup x|

ok ‘% Wielcome to HAZLIS-MH.
% |norder to use -MH. you need to define the study region to be
o In ord HAZUS-MH d to define the study regi b
O uzed in the analysis.
ot |
.
& Pleaze select the desired option below, and a wizard will guide you
a through the necessary steps.
E ' Create a new region
; = Open aregion
.
w = Delete a region
o
< ' Duplicate a region
=9 P g
g = Export/Backup a region
E s = Impaort a region
<
(T Exit |

HAZUS-MH MR3 User Manual



A-2

A.2.2 Enter a Name

Enter a unique name for the study region, as shown below.

Create New Region x|

Study Region Hame )
Each study region needs to identified with a unique name. w
\

Enter below a name which identifies uniguely vour region. The name can be up to 50
characters long.

IB unzwick_hu

Fegion description [ophional):

Brunzwick County, MC - Hurricanes Only ;I

< Back I MHext » I Cancel

A.2.3 Select Hurricane Hazard

Create New Region x|

Hazard Type )
The hazard type cantrals the type and amount af data that will be aggregated. w
The hazard type selected affects the analysis options that will be avallable. -

*r'our study region can include one or mare of the following hazards. Check below the
hazard(z] you are interested in.

™ Earthquake
™ Flood [selecting this option imposes a limit of 4 counties max. on the region size)

¥ Huricang

MNotes:
1. The list of hazards listed above depends upon the hazard modules installed.

2 Once a ztudy region iz built with a given hazard(z), it cannot be modified later on, in
other words, you cannot add another hazard to it Altematively, you may re-create a
similar region with different hazard(s).

< Back I Mext > I Cancel
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A.2.4 Select Aggregation at County Level

Create New Region x|
Aggregation Level -
The aggregation level defines the procedure by which the study is defined. w

*f'ou can define your study region different ways and at any desired detaill. We call that the
aggregation level. Please select below the agaregation level pou want to use,

" State
' County
" Census tract

| Census block

< Back I Mext > I Cancel

A.2.5 Select North Carolina

Create New Region 5'
State Selection "
The state zelection narows down the location of the region to be created to w
specific state(s). -

Fleaze select the state(z] where pou region iz located,
States [1 selected):

Migzouri (0] -

Montana [MT) _I

Mebraska [ME]

Mevada [NY)

Mew Hampshire [MH)

Mew Jergey [MJ]

MHew Mewico (M)

MY

(
Marthern Mariana |zlands [MP)
Ohio [OH]

Dklahoma [0K) =l Show map |

< Back I Mexst » I Cancel
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A.2.6 Select Brunswick County
x

County Selection -
The county selection defines the county or counties within previously selectad w
state(g), to include in the study region. -

Flease zelect the county or counties where pour region iz located.

States: Counties [1 selected):

Select all counties |
Deselect all counties |

Show map |

i (R P [ Auto zelect al

< Back I Mext > I Cancel

A.2.7 Finish the Wizard
x

Completing the Create New
Region Wizard

“V'ou have successhully completed the Create Mew Region
Wizard,

When pou click Finish, H&Z1IS-MH will begin creating your
region. This process may take up from few minutes to few
howrz depending on the region zize and the hazards
selected.

Ta cloze this wizard and start the region creation, click. Finish,

< Back I Finish I Cancel
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A.2.8 Wait for Region to be Created

A progress bar will display and the HAZUS-MH “shell” will create the study region. It
will take 2-3 minutes to create the study region.

Processing Status il

Agaregation study region
[

Aagareqating study region boundaries

]

When the study region creation process is complete, you should see the following screen:

HAZUS-MH Startup x|

TR H elcome to HAZUS-MH.

In order to use HAZUIS-bH, you need ta define the study region to be
y  uzedin the analysis.

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

*' Create a new region

£ Open a region

" Delete a region

" Duplicate a region

" Export/Backup a region

" Impart a region

a
O
o]
ad
[V
[a]
<
P2
w
»
<
=
(6}
b
'—
o
<
w .

E it |

A folder with the study region name should be created underneath the folder where
regions are kept (the default location is C:\Program Files\HAZUS-MH\ but in the default
example shown below the study regions are stored in D:\HAZUS StudyRegions). There
should be many files in that folder, but the following files are of particular interest:

e Hazushu.mxd: This file should have a size of approximately 220 KB.

e DTSLog.txt and AggregationLog.txt: These files contain the shell’s log of the
creation process. Should anything not work properly, these will be key files to
examine.

e Several additional text files contain logs of the hurricane portion of the study
region process. Should the software indicate a failure in the hurricane
aggregation process, these will be key files to examine.
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BN D:\HAZUS_StudyRegions'.Brunswick_hu =1Olzl
File | Edit ‘iew Favorites Tools  Help ﬁ
@Back.-)-|@Search|%Folders QI%‘QZX@|'E°I?EI
Address Ia O HAZIS_SkudyRegions|Brunswick_hu — j WGD

ngle - - earch We Eare D00 4 pewi | PageRank Page Info ~ Up - Highlight

Google Search Web Seatch
Folders ¥ || Mame I Size I Type ¢ :I

-1 HAZUS, StudyRegions ‘| |@r0_nce_1 _nitializeDB.log 2KB Tewt Dacument

-7 AL_huls @HU_.C\GG_IA_CreateTables_DTShuStudyRegion.Iog 4KB  Text Document

| Alexander_hu @HU_.C\GG_IB_PopulateGenTbIs_DTShuTempIateGeneraI.Iog QKB  Text Documant

27 alexander_hud @HU_&.GG_lC_PopuIateParamTbIs_DTShuTempIateAnaIysis.Iog 7KB  Text Document

{23 Backup @8Hu_ace_z_Populatestateata.log 1KE Text Document

{7 Brunswick_Harry_hu @HU_#GG_ZA_PDpulateState_DTS_NClhuTemplateGbs.Iog 4KB  Text Document

43 Brunswick_hu @HU_AGG_S_CompleteDB.Iog 3KE Text Document

1 brunswick_huts @BHU_anG_3a_CompleteEF.log IKB  Text Dacument

{27 Brunswick_hu3 | @ letei=ES. lag SKE Text Document

-1 Charleston_eq KB TAT File

3T hu . 39KE THT File

T e hd e
4| | 3 4| | 3
Contains commands For working with the selected items, -

A.3  Study Region Open Verification Procedure

These steps will demonstrate that a hurricane study region can be opened.

A.3.1 Open the New Region

When the creation process ended, the progress and creation dialogs should have gone
away leaving the region wizard dialog on screen. Select “Open a region”.

HAZUS-MH Startup xl

8 wislcome to HAZLIS-MH.

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

Pleaze select the dezired option below, and a wizard will guide you
through the necessany steps.

" Create a new region

&' Open a region

" Delete a region

£ Duplicate a region

" Ewport/Backup a region

" Import a region

EARTHQUAKE » WIND * FLOOD

Exit |
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A.3.2 Select the New Region

The region you created will be the only one listed if this is truly the first region created.
In the snapshot below, it was not the first. But pick the one you created and step through

the rest of the wizard.

Open Region x|
Select Region -
The study region selection sets the region that will be opened. w

Below iz a list of the valid study regions you have created so far. Select the region you want

to open.
Fiegion | Description I Created
Alamance2_bu_fl 3320031100z
MC_hu 33142003 1:20:
Wwhesztern MC_hu 3/31/2003 497
343142003 4:55

Dekalb_ct1_hu
whestern NC_hu2 34372003 541

Alexander_hu

“aunty, MC -- Hurricane Only

< Back I Mext > I Cancel

A.3.3 Initial Display

Once the region opens it should look like this. The key elements to ensure are that the
study region name is in the title bar, the Inventory, Hazard, Analysis, and Results menu

items exist, and the ten default layers are in the table of contents.
=] ]

% HAZUS-MH: Wind - Brunswick

Flle Edt View Inwentory Hazard Analysis Resubs Selection Tools Help

@;:,ngé|;ggx‘nm|wnwa,snn v\-l;|

Edtor + ‘ S ‘/ ~ Task [Create New Featre =1 | Tanget: [

JONCIERE" K L S )

e =

= £ Layers
I 1000 year wind speed map
500 year wind speed map
200 pear vind speed map
100 pear wind speed map
50 year wind speed map
20 pear wind speed map
10 pear wind speed map
O Roughness
= B Census Tract

O

= B Regon Boundary
O

5@ Couny Boundaries
[mm]

=l B East and Gulf Coast Statss

Display = R
[ [7EaF2TW 235N | v
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A.4 Inventory Verification

These steps will demonstrate that the Inventory menu items are functional and that

inventory and certain occupancy mapping data were created.

A.4.1 General Build Stock Check

Use menu item Inventory | General Building Stock | Square Footage and ensure this

displays. Close the dialog when finished.

square Footage x|
Selected County
AH hd

—Square Footage Distibution (thousand sq. )
CensusTract | RES1 | PRES2 RES3A RES3E
1 |37019020100 | 2,953,685 2,703.52) 50.33 1.3
2 |370140z0z00 4.204.08 1.454.29 7.66 3.08
3 |37019020301 5.228.08 1.536.67 145.20 109.46|
4 |37019020302 9.749.94 679.87 160.39 8181
5 |37019020407 2481003 337851 7.83 356
6 37019020402 486030 2,834 83 28413 3403
7 |37019020507 2,6681.69) 1.476.89 15.13 13.85
8
9

37019020502 4.544.60 1.504.50 43.56 206.56
37019020503 ?,91829: 1.81281) 195.04 31884
37018020600 306974 2,209.34 7.41 24.45

=
HIlHl{ }lllblbl

< | >
oK I =] Print | Cancel |

A.4.2 Shade by Resl

Click on the RESI column header to select column RES1. The Map button should
become enabled. Press Map. A new shaded layer should add to the map and show the

distribution of RES1 occupancies. Click OK to close the dialog when finished.

| B b g pevniny Mozt gty ey Sewten [ook tep
-0 - e I FEE N - R e N Y SR 2

| o T [ | 6 : & b [] |
[ame | [ # = 1o Fmrmareses =1 [faer | o alal|
i)
< EF Layers @
B RESt Suwe Fostage (ourand 3 fest) | 2R
[ e
= 2682 e
[ u - T t
1339 - 4095 Ca
[SEa
B 202 - 5509 L
B 50 - B2 -
ms21 - 5903 -
I -
e 5 w0
N - A Y
-0 TS0
5 [ 1600 year etuen parod ek ust (rgh) i
il ] 500 yesr returm gesriod pesk qust moh) =

3 [ 200 year rebam panod pesk gust (mph)
& O 100 year retorm pesriod peat. qust {mph)
# [ 50 yaar rsturn pericd peak gust (ph)
il [0 20 vear retuen periost pesk gust (moh)
# [ 10 vear return period sk gust (meh)
8 O Pougness
= B Coraus Tract

[=)
= B Rsgon loundary

(=}
= B County Boundaries
(=]

= B Shate Doundanes
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A.4.3 General Building Type Mapping Check

Use menu item Inventory | General Building Stock | General Building Type Mapping and
ensure this displays.

General Bullding Type Mapping B x|
Apaly Mapping Seharmay:
States Countigs: Mesipmg Schames: [HC1 x Apply
ok Cavina [T Canaus Tract | Mapping Schems |

(a (® Consus Tract List [ Caunty List

Mapping Schams Managamant
Schama Nama Type | [Dinte Crented ] Date Madded |
NC1 Sywtom LnfRl s Ll s

il

Capy

Impart
Espon

t

If you select “Brunswick, NC” in the Counties list box, a list of the census tracts will
appear in the top right list box along with the name of the mapping schemes assigned to
each tract. You can change the assignments by selecting one or more tracts and then
picking a different mapping scheme name from the drop-down list box in the top right
corner of the dialog. When there is only one scheme name shown in the list in the bottom
half of the screen (as in the example shown above), there will only be one choice in the
drop-down list box in the top right corner.

Close the dialog.
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A.4.4 Specific Building Type Mapping Check

Use menu item Inventory | General Building Stock | Specific Building Type Mapping and
ensure this displays.

§|:~!(.ﬁ: ahlicllng T’M Nappilg - .EI
Apaly Magping Scharmas:
State Caunties: Mesipmg Schemes: [Flonda_Ceriral = Appdy
friort Casina I TS Canaus Tract [ Mapping Schema I

(a i 1w Consus TractList [ CountyList
Mapging Sehama Managamant
chama h Type | 1 Dale ModAed | Vigw
Southwas!_Wnland Sywtom
Souteas| Coastal System Capy
HNorwas!_inland Sywlam 3
MNormaae_ Coasial Systam
Flands_Southanst Systam
Plorids_Sauth System
Flarids_Nerth Siystam Impart
Flarids_Central System
Expoe
_Cwn |

Close the dialog.

A.4.5 Wind Building Characteristics Distribution Check

Use menu item Inventory | General Building Stock | Wind Building Characteristics
Distribution and ensure this displays.

wind Buikding Characteristics Distribution — x|
Apaly Mepping Sekamas:
State Caunties: Mesipmg Schemes: [Flonda_Ceriral = Appdy
oo Caina [ ETTEEAE Canaus Tract I Miggiog Schiria I

(a i 1w Consus TractList [ CountyList
Mapging Schama Managamant
T Type [ Ommcoaed | | View
Southias!_wland Systum 3132003
Souteast_Coastal System 031372003 Capy
Nortwas! Inland Syvlam 3 T
Horheas_Coastal System
Flonds_Sauthenst Sywiam
Torids_Sauth Sysiom
Florida_Morth Systom Import
Flarida_Cential System
Expoe
bt
o |

Select the second row in the lower grid. Press the View button, expand the tree on the
left, select Wood | WSF1, and ensure this displays. Close the dialog when you are
finished.
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Wind Building Characteristics Distribution x|
Scheme Mame:
’7 Southeast_Coastal
i Distribution

Cateqories | Building Characteristic | & o

- - Roaf Shape Hip 19| |
WSF2 - Single Family Homes, 2+ Storie Gable =l
‘wWUHT - Marginally Engineered or Mo Tatal 100
WMUHZ - Marginally Engineered or Ne Secondary Water Resistance s 0
WwILHZ - Marginally Engineered or Nc Ma 100
3 MASONRY Total 100
{3 CONCRETE Fiaaf Deck Aftachment Ed@E12" G
{3 STEEL Bd@E12" Ex]
=3 MH £d/8d Mix @ B'/6" 0
a0 & E'YE" 30
Total 100
Fioof#all Connection Toe-nail 23
Strap TV
Total 100
Garage, Houzes w/out Shutters Mone 43
Wweak 26
Standard 26
Total 100
Garage, Houses with Shutters Mone 43
4 | | » SFEC 1994 52
_I Total 100

Expand Al | CollapsAl | e = T~

Apply QK Cancel

Also close the Wind Building Mapping dialog.

A.4.6 Essential Facilities Check

For the next step it will be useful to de-select the RES1 map layer. Next, select the menu
item Inventory | Essential Facilities, then click on the Schools tab, and ensure this
displays.

Essential Facilities Inventory rg|
Medical Care Facilities] Fire Stations] Paolice Stations] Emergency Response Centers  Schools l
Table: Schools
1D Census Tract Class Mame Addres%
1 |MCOOO0ZE 37019020100 EF51  Emmanuel Christ PO Box 476 z
2 |NCOOO0Z7 37013020100 EF51  Lincoln Primary £ 1664 Lincoln Rd
3 |NCOO0OZ3 370713020100 EFS1 Morth Brunzwick 114 Scorpion Dr
4 |NCOOO0Z3 37015020200 EF51  South Brunswick 100 Cougar Rd
5 |NCOOO030 37019020401 EF51  Brunswick Tech
£ |MCOO0031 37019020601 EF51 | Longwood Heac 7360 Mount Zion Churc
7 |NCOOO032 37019020501 EFS1  Brunswick Comn
g |NCOOOM4E6 37019020200 EF51 | SOUTHPORT C 8068 RIVER RD SE PO
9 |NCOOOM47 37019020401 EFS1  'WEST CHRISTI PO BOX 2550
10 |NCOOO148 | 37019020600 EF51 | CAPE FEAR CH 2581 NEILS EDDY RO:
11 |MCOOOS78 | 37019020100 EFS1  NEW JERUSAL 102 TRINTY DRIVE
12 |NCOOOS79 37019020100 EFS1 LELAND MIDDL OLD FAYETTEVILLE R -
13 |NCOO0S80 37013020100 EF31 | LINCOLM PRIM: 1664 N EAST RD =
14 |NCOOOSEM 37019020100 EF51 MORTH BRUMSOLD FAYETTEVILLE R < |
| e [
FErrint Map | ok | LCancel |
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A.4.7 Plot the Schools

The Map button should be enabled. Press Map. A new point layer should add to the map
and show the placement of schools. Close the dialog when finished.

*|HAZUS-MH: Wind - Brunswick_hu; Current Scenario: Probabilistic EI@IE\

File Edk Wiew Inventory Hagard Analysis Resuks Insert Selection Tools Window Help

& EHAS [ic] o .o [14E2203 S & & D2
GRETOPEIECROHN S fooz =] &k
Edtor T [ k| [ #

= M schools

]
% [ 1000 year return period peak gust (mph)
= O 500 vear return period peak gust (mph)
+ [ 200 year return period peak gust {mph)
# [0 100year return period peak gust (mph)
% [ 50 year return period peak qust (mph)
# O 20 vear return period peak gust (mph)
# O 10 year return period peak gust {mph)
# O Roughness
= M Census Tract

O
= Region Boundary

=

= & County Boundaries

O

= [ state Boundaries
]

Display | Source | Sefection

Display and set the map scale 7EUIZ42.61"W 34°0515.28'N

A.4.8 Classification Check

Use menu item Inventory | View Classifications to ensure the following dialog appears.
Close the dialog when finished. This completes the Inventory.

Inventory Classifications x|

Building and Facilities | Transpartation System | Utility Systems I

— Table Type:
— Tahble:
Specific General Specific Description DE:;:;;EL =
1 |RESA RES Single Family Dwelling Fiesidential
2 |RES2 RES Maruf. Haousing Fesidential
3 |RES34 RES Duplex Fesidential
4 |RES3E RES Triplex / Quads Residential
5 |RES3C RES FMulti-dwelings (5 ta 3 units) Fesidential
£ |RES3D RES Fulti-dwelings (10 to 19 units) Fiesidential
7 |RES3E RES Multi-dwelings [20 to 49 units) Fesidential
g |RES3F RES tulti-dwellings 50+ units) Residential
9 |RES4 RES Termporary Lodging Residential
10 |RESH RES | nstitutional Diomnitary Fesidential
11 |RESE RES Murzing Home Fiesidential
12 |COM1 COM Retail Trade Cornmercial “
- Cokd7 Ckd Sl e T oo [P |
1 LIJ

Appendix A. Hurricane Model Installation Verification Instructions



A-13

A.5 Hazard Verification

These steps will demonstrate that the Hurricane wind field model is functioning properly.

A.5.1 Set the Active Scenario to “Probabilistic”

Use the Hazard | Scenario menu to start the scenario wizard:

x
. ’ Welcome to the Hurricane Scenario
Management Wizard

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

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

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

< Back I Mest > I Cancel

Click the Next button

Scenario Operation

This page allaws you to select an operation to perform on a scenario

Huriicane Scenario:

Historic & Aclivate
< Create New Scenario »
€ Edit
£ Copy
° Delete
€ Export

< Back I Ment > I Cancel

The default scenario is “Probabilistic.” Click the Next button.
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Activate Scenario

This page allows you to activate the scenario far analysis.

Malee this scenario active for analysis?

@ es. Make this scenario active.

" MNo. Do nat make this scenario active.

< Back I Mest > I Cancel

The default option is to set the new scenario as the active scenario. Click the Next button.

Scenario Wizard x|

Finishing up the Hurricane Scenario
Management Wizard

The Scenario Management Wizard has successhully guided you thiough the process of defining
the: current scenario,

< Back I Firish I Cancel

Click the “Finish” button to exit the wizard.
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A.5.2 Show the Current Scenario

Use the Hazard | Show Current menu to review the current scenario.

Current Hazard

Click the Close button. This completes the Scenario menu.
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A.6  Analysis Parameters Verification

These steps will demonstrate that the Analysis Parameters are functioning properly.

A.6.1 View Damage and Loss Functions

Click on the Analysis | Building Loss Functions menu to open the loss function viewer.
Open the “Wood” folder in the top left and select WSF1. The following graph should
appear:

x|
r Building Type r~ Function Cur
=3 wooD
(ECmielinibhione s1kSton B WSF1 - Single Family Homes, 1 Story - Wood
WSF2 - Single Family Homes, 2+ Stories
WhIJH1 - Marginally Engineered or Non-
; WiIJHZ - Marginally Enginesred or Non- 1.0
LT wWMIUHE - Marginally Engineersd ar Nor- —o—1-0pen
B3 MASONRY 0.g— | —&— 2- Light Suburban
= CONCRETE —&— 3 - Suburban
=3 STEEL 0.8 —&—4 - Light Trees
=3 MH : —&—5-Trees
@
2 07
[
=
w06
-
5
- 05
%)
8
5 o4q
__@ 0.3
| » o i
2 =
- Characteristic: 0.2 -
Roof Shape Hip
Secondary "W ater Resistance Yes 01—
Rioof Deck Attachment Bd @ E"12"
Roofwall Connection Toe-nail 0.0 ‘ et
G ., H Jout Shutters | M
1308, ToMeRs hooL ThaTer | one 60.0 800 1000 1200 1400 1600  180.0  200.0
Garage, Houses with Shutters Mone
Shutters Yes
Loss Type Building Peak Gust Wind Speed (mph)

Cancel

Close the window.
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A.6.2 View Tree Parameters

Click on the Analysis | Parameters | Trees menu to open the tree parameters browser.
Select the column “Stems Per Acre” and click on the Map button. The following map
should appear:

Tree Parameters

(X]

Table:

Cenzus Tract Predaminate Tree Height Less 40 Ii
Tree Type &)
1 370159020100 Coniferous -

2 37019020200 Coniferous

3 |370190203m Coniferaus

4 | 37019020302 Coniferaus

5 |370130204M Coriferous

6 |370153020402 Coriferous

7 |37015302080 Coriferous

8 |37015020802 Coniferous

9 3707159020503 Coniferous

10 |37019020600 Coniferous
-
o | s

Print Hap | Ok | Cancel |

% HAZUS-MH: Wind - Brunswick_hu,_; Current Scenario: Probabilistic

File Edit Yiew Invenkory Hazard Analysis Results Insert Selection Tools Window Help

& 8B E 's] & ||1484522 -7 & &0 K
QAL PET B O

x

- &
] Stems per Acre Tree Parameters
StemsPerAcre
== &7
[ 67- &8
[0 s8- 108
[0 109- 130
M 130- 150
M 150- 171
|_ IR LH]
1000 year return period peak gust {mph)
500 year return period peak gust {mph)
200 year return period peak gust {mph)
100 year return period peak gust (mph)
50 year return period peak gust {mph)
20 year return period peak gust (mph)
10 wear return period peak gust {mph)
Roughness
Census Tract
O

Region Boundary

T [ FEEE

ROoOoooooon

i
&l

i
i3}

County Boundaries

”
o

State Boundaries

(|

M]MJ Selection

TEOESE. 48N 34°0'20,39"N

Close the browser.
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A.7  Run a Probabilistic Analysis
These steps will demonstrate that the Analysis Run Dialog is functioning properly.

A.7.1 Open the Dialog

Click on the Analysis | Run menu option. This will bring up the analysis options dialog:

Analysis Options &l

- Direct Phyzical Damage i Select All
- Buildings and F acilities
Gieneral Buildings Deselect Al
= Essentia! Facilitiez Expand Al
Medical Care
Fire Stations
Police Stationz
Emergency Centers
Schools
Uszer-Defined Buldings
= |nduzed Phyzical Damage
- Debriz
Buildings
= Trees
Tree Blowdown
= Direct Social and Economic Lozs
Direct Economic Logs - General buildings
Direct Social Loss - Shelter
= Autornated Output Options
Create Summary Reports
Create Maps Output Dptions

Collapze All

il

Bun Analypziz

FPhyzical Damage Related. LCancel

i

A.7.2 Start the Analysis
Click “Run Analysis” to start the analysis. A progress bar will appear:

—Analyziz Progress

Total

Initiglizing [ ata - pleagze wait...

[

Cancel

It will take 5-10 minutes to complete the analysis. When the analysis is complete, the
following dialog will appear:
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HAZUS-MH Informaktion e

@ Analysis Completed

Click on the OK button in the Information dialog when the analysis is complete. This

completes the Analysis menu.

A.8 View Probabilistic Results and Print Reports

These steps will demonstrate that the Analysis Results Browsers and Summary Reports
are functioning correctly. Before starting, uncheck all of the map layers except for the
default layers.

= HAZUS-MH: Wind - Brunswick_hu

J File Edit Wiew |nventory Hazard Analysic Besults Selection Tools Help |

[ B38|+ B o [mm ¢ QAQzzN@EDE k0o

[}
=

0EEEEEEEEEEEE
ROOOOOOo0000no

ol
B ®

|
]

4]

Stemsz per Acre Tree Parameters
RES1 Square Footage [thousand =q. fe

Schools

1000 year wind speed map
500 pear wind speed map
200 pear wind speed map
100 year wind zpeed map
B0 year wind speed map
20 year wind speed map
10 year wind speed map
Foughness

Census Tract

Fegion Boundary

County Boundaries

O

East and Gulf Coast States

0

Dizplay I

| [78722°25.05"W 33°48°21.58"N | 5
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A.8.1 Wind Speeds

Click on the Results | Wind Speeds menu option. This action will open the following
dialog:

Windspeeds By Census Tract E|
‘windspeeds T able:
10vear Event | 20'vear Event  50'earEvent 100 vear Event 200 vear Event 500%ear Event| 1000Year =)
Census Tract PeakGust | PeskGust = PeskGust | PeakGust | PeskGust | PeakGust | EveniPeak <
| [mph) [mph] [mph] [mphl (mphi [mph) | Gustimph] "I
1 |37013020100 [ 82 106 118 127 137 1437 |
2 |37013020200 74 85 100 121 127 141 146
3 37019020301 75 a7 99 121 127 138 146
4 37009020302 78 86 g7/ 123 127 13 148
5 37019020401 E7 a8 108 116 128 136 145
§ | 37013020402 bl 88 103 118 128 140 144
7 370138020601 i 87 116 107 127 132 140}
8 37013020502 o9 a8 118 107 125 JEE] 136
9 370019020503 B4 a8 109 112 126 L 139}
10 | 37013020600 =11 87 112 113 130 134 146
-
‘4 [

These are the wind speeds for the 7 individual events in the 100,000-year storm set that
produced the 10, 20, 50, 100, 200, 500, and 1000-year total economic losses for the study
region. For example, 1% of the storms in the storm set produced total economic losses
equal to or greater than the specific storm represented by the wind speeds in the “100
Year Peak Wind Gust (mph)” column.

The wind speeds in this table are NOT the return period wind speeds for each individual
census tract. That information is provided in the seven default layers shown in the map
table of contents.

Select the 100-year column and click on the map button. The following map should
appear along with the storm track for the 100 year return period event.

= HAZUS-MH: Wind - Brunswick_hu; Current Scenario: Probabilistic

Fie Edt Vew [nventory Hagard Analysis Resuks [nsert Selection Tnols Window Help

&y EHAS B | ook [mn: A &S0 R
[OYCIHEHEGE K kOM 2 S ai
Edtor ™ = [ | [ I

Ex=] -~
B StormTrack - 100 year return period event

= ‘Wind Speeds - 100 Year Event Peak Gust (m
wREnP4

[mES-)

M s0- 65

M es5- 50

M s0- 95

[ 95- 110

[CJ10-125

[J125-140

[140 - 155

155 -170

170 - 185

I 135 - 200

- 200
@ [0 1000 year return perind peak qust (mph)
& [ 500 year return period peak gust (mph)
* [J 200 year return period peak gust (mph)
# O 100 year retun period peak gust (mph)
& [ 50 year return period peak gust (mph)
# [ 20 year return period peak gust (mph)
# [ 10 year return period peak gust (mph)
% O Roughness
= Census Tract

= @ Region Boundary

= M County Boundaries

0g0z0

= State Boundaries
< | &

Display | Source | Selection

7ETIEEEW 3402017 B8N

Close the dialog.
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A.8.2 Building Damage

Click on the Results | General Building Stock | By Occupancy menu option. This action
will open the following dialog:

Damage States By Occupancy Class [gl
Wiew Results By Return Period:
¢ General Occupancy Class |F| dential ﬂ |1UU"(‘ Event j
¢ Specific Docupancy Dlass | oo sar bven
Damage State Probabilities:
Census Tract Mo Damage Minor At Least Minor Moderate hﬁé;::l:a Severe At Least Severe|  Destruction %
1 |27013020100 0E2 025 03g oo 013 0.0 0.0z 0.01 z
2 37013020200 043 033 051 014 018 0.0z 0.04 0.02
3 |37Ma0z203m 044 034 0.5 076 0.z1 0.0z 0.05 0.0z
4 37019020302 0.27 039 073 023 0.35 0.07 0.11 0.04.
5 |370130204M 0ER 0zz 03z 0.0g 0o 0.0 0.0z 0.01
5 37019020402 054 030 046 013 017 0.0z 0.04 0.0z
7 |37M30205m 078 019 025 0.05 0.05 0.00 0.01 0.00
§ 3709020502 074 021 026 0.05 0.05 0.o0 0.o0 0.00
9 37019020503 053 033 047 01z 014 0.0z 0.0z 0.01
10 | 37013020600 07z 021 0z2a 0.0 0.07 0.00 0.01 0.00
=
2l | ]
Close |

Select the “At Least Moderate” column and click on the map button. The following map
should appear.

= |HAZUS-MH: Wind - Brunswick_hu; Current Scenario: Probabilistic

File Edit View [nwentory Hazard Analysis Resuks Insert Selection Tools Window Help

= s =] =] 3] & |[1482.203 - SO N
BEEIO@eEE LR a@
Editor = A \ J ‘ J

x
EF=1 @ -~
S StormTrack - 100 year return period event
B At Least Moderate Damage - Residential - 10
ak_Least_Moderate
C=o.01
[CJo.o1-0.20
[[0.20-0.33
[[o.39-0.58
[Cose-0.77
[[Ho.77-1.00
= Wind Speeds - 100 Year Event Peak Gust (m
wREnP4
O=<so
N 50- 85
M e5- 50
M s0- 95
[ 95- 110
[CJ10-125
[J125-140
1140 - 155
[E155-170
170 - 185
I 135 - 200
200
# [0 1000 year return period peak gust (iph)
# [ 500 year reburm period peak gust (mph)
@ [ 200 year return period peak gust (mph)
# [ 100 year retun period peak gust (mph)
@ [ 50 year return period peak gust (mph)
& [ 20 year return period peak gust (mph)
# [ 10 year return period peak, gust (mph) .
< | >

Display | Source | Gelection

76°37'44,15'W 34°253L. 6N

You can examine sample results for any occupancy category for seven different events by
selecting different return periods. These are the same seven events summarized in the
wind speed results table in Section A.8.1.
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A.8.3 Essential Facility Damage

Click on the Results | Essential Facilities menu option. This action will open the
following dialog:

Essential Facilites Results @

Medical Care Facilities l Fire: Stations ] Palice Stations ] Emergency Response Centers ] Schools ]
Fieturn Period
10] Mame Class LDS[EE;S%ISE Minar Moderate i
1 |MCOODM) ARTHUR DOS EFHM iz} 023 0.29 z
2 |NCOOOCERUMNSWICK, CIEFHM 18 0.24 014
-
“ v
Frint... | | Cloze |

As with the previous results, you can view the results for different return periods or select
one of the columns to map the data.

A.8.4 Debris

Click on the Results | Debris menu option. This action will open the following dialog:

Debris Analysis Results Pz|
Return Period:
L Eligible =]
Bt Concrete/ E'lll'?gj;e e Trees Vll[fn:e =
Cenzus Tract ‘wood - Wolume ! ~
ftors] Steel [tons]  Weight s [tons] [cubic | 2|
[tonsz] yards]
yards)
1 5579 59 10801 108007 98,188 981,884
2 | 37man20200 £.959 73 14325 143291 238817 2388175
337019020301 11.128 1320 MA07 111089 95428 854,380
4 37019020302 26,703 492 7E45  TRA53 13652 136523
5 | 37019020401 4536 28 8,653 896.526 43263 432630
E | 37019020402 8.409 139 7A1E AL 11563 115634
737019020801 2,007 2 5064 B0E41 54,402 844,020
g 37019020502 2,994 2 6,353 E3526 33435 334380
9 | 37019020503 9,926 99 B.463 B4.628 13464 134543 «|
10 | 37015020600 3.mo 9 16717 167163 417923 4173227 |
-
4 [ v[]
Frint... | | Cloze |

As with the previous results, you can view the results for different return periods or select
one of the columns to map the data.
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A-23

Click on the Results | Shelter menu option. This action will open the following dialog:

Shelter, Analysis Results @

Return Period:

Table:
Census Tract Dizplaced Short Term =
Households | Shelter Needs B
1 108 30 Al
2 37019020200 126 i
33709020301 143 36
4 37013020302 23 63
5 | 37019020401 58 16
6 37019020402 58 15
7 37a020501 21 E
a | 37019020802 30 7
9 | 37019020803 58 13
10 | 37019020800 42 12
-
=l
4 [v[]
FErint... | | Cloze |

As with the previous results, you can view the results for different return periods and then

select one of the results columns and map the data.

A.8.6 Direct Economic Losses

Click on the Results | Building Economic Loss | By Occupancy menu option. This action

will open the following dialog:

Building Economic Loss By Occupancy

Direct Economic Loss 1 Output & Emplayrment 1
iew Fesults By
@ il fccupancies
" General Dccupancy Class | J |1DD Year Event j
" Specific Dccupancy Class

Fieturn Period.

Estimated Losses [Thousands of Dollars):

X

Census Tract Total Building Content Inventary | Relocation Cost Income Rental ‘Wage %

1 (37019020100 723 22,359 7745 540 4530 218 1291 30|
2 37013020200 43413 30,726 9474 224 6,128 N3 1,938 E73
3 37019020301 87,104 51,504 17,601 343 10,383 1,385 4,064 1,824
4 37018020302 219,588 126,807 60571 FaE 26,321 3542 8743 aaa
5 | 37019020401 27467 17.685 4,959 Fic] 3437 145 904 263
6 | 37019020402 58134 37763 11.026 B2 6,851 168 2,055 174
7 137019020507 11,163 7.580 1439 40 1178 154 505 275
g 37019020502 16.214 11,664 1,753 19 1,552 212 7ha 254

9 37018020803 E7.240 43,739 11,962 77 8,008 240 2962 263 =

10 | 37019020600 17.183 11.468 2,451 74 1.5971 120 ] 456 —

‘ L[]

‘ Brint | Close |

As with the previous results, you can view the results for different return periods and then
select one of the results columns and map the data. To view the annualized economic

losses, select the last entry in the Return Period drop-down box.
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A.8.7 Summary Reports

Click on the Results | Summary Reports menu option. This action will open the following

dialog:
Summary Reports @

Inventary l Buildings] Induced Lnsses] Direct Lnssesl Other Fiepnltsl

Select the summary report below o view:

Building Stock Dollar Expozure by Building Type
Building Stock Dollar Expozure by Ocoupancy

Wi | Cloze |

Click on the “Other Reports” tab.

Summary Reports

x)

Inventnly] Euildings] Induced Lnsses] Direct Losses  Other Reports ]

Select the summary report below to view:

Hu nent - Probabilistic

Glabal Surrmary Report: 10 year Return Period
Global Surimary Fepart: 20 vear Return Period
Global Surimary Fepart: 50 vear Return Period
Global Summary Report: 100 vear Return Period
Global Summany Report: 200 vear Return Period
Global Summany Report: 500 vear Return Period
Global Summany Report: 1000 pear Return Period

Wiew | Cloze ‘

Click on the View button to see the Quick Assessment report:
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iy T o

Quitk Astessment Report
hagant 26, 3087
iy e« dnm, an
Saanaria e
R Sislislios
e [iqne Wine) -
Wt of Catius Traets "w
Ihanber of Fespleinit Sagon
Gararyl Buiidng foos
Docwprecy Buitring Covrt Ot Exporany i 14
FaTrar TR

Close the quick assessment report and the summary reports dialog. This concludes the
test cases for the Results menu.

A.9 Hazard Verification — Scenario Storm

These steps will demonstrate that the Hurricane wind field model is functioning properly.

A.9.1 Create a New Scenario

Use the Hazard | Scenario menu to start the scenario wizard:

4

¥Welcome to the Hurricane Scenario
Management Wizard

The Scenario Management Wizard will quide pou through the process of defining a starm track for
a huriicane scenario.

Hurricane scenarios may be created by importing data from a file, manually entering data, o
CopYing an existing scenario,

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

< Back I Next » I Cancel
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Click the Next button

Select “<Create New Scenario>"".

Scenario Operation

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

Hurricane Scenario:

Histaric X ' Activate
< Create Mew Scenario »
€ Edt
' Copy
£ Delete
 Export

< Back I MNext > I

x|
& -
N ol
Sl
Cancel

Click the Next button.

Scenario Wizand

User Defined Scenario Type

Thiz page allows yau chooze the method for defining the scenaria

Choose the storm definition method:

" Import from Exported File
" Import from H*wind File

" Import Hurresac: storm advisory

< Back | Mest » |

LCancel

Select “Define Storm Track Manually” and click the Next button.
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Scenario Wizard

Scenario Name

Thiz page allows yau to provide a name for the scenario so that you can retieve it for analysis at another time.

Scenariol

Scenario Wizard

Storm Track Definition Method

This page allows you to determine how you would like to enter the storm parameters. For help refer to User Manual section
9321 onthe "Storm Track Definition Method" page of the Scenario Wizard.

Accept the defaults shown above and click the Next button.
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Scenario Wizard

Interactive Storm Track Definition

This page allows you to interactively define a storm track. For help refer to User Manual section 9.3.2.1 on the "Storm Track
Definition Method" page of the Scenario Wizard.

"

KM X% e | 3B SHEE

340464 -78 0459

<Back Mlext > Cancel |

Use the “Add Point” tool to create a two-point track similar to the one shown below.

Scenario Wizard

Interactive Storm Track Definition

This page allows you to interactively define a storm track. For help refer to User Manual section 9.3.2.1 on the "Storm Track
Definition Method" page of the Scenario Wizard.

B{.
[
9
@
@,
W
-
»
o
o5
=
x
£

=
339279, -77.6336
<Back Mlext > Cancel

Click on the Next button.
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Scenario Wizard

Edit Storm Track
-
This page allovws pou to edit the huricane track data. For help refer to User Manual section 9.3.2.1 on the "Stam {.u -
Track Definition Method" and the "Edit Storm Track” page of the Scenario Wizard. =y o
S e A
Latitude Longitude Trgnselatlon Radius to Max | Wind Speed Central Inland -
[Degrees] | [Degrees) {milesh) ‘winds [miles] | [mph & 10m] | Pressure [mEar)
3364 -78.08 8.00 18.00 130,00 550.00 = [
34.34 -7e.4 8.00 18.00 120,00 965.00 i [
[ I

< Back

| Mest » LCancel |

Adjust the coordinates to match the latitudes and longitudes

shown above and fill in the

rest of the table as shown. Click on the Next button to start the wind field calculation.

Windfield Calculation

This page calculates the scenanio windfield.

‘windfield Calculation Progre:
‘windfield Calculation Complete

|

A

< Back

I Mest > I Cancel

When the wind field analysis is complete, click on the Next button.
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Scenario Wizard

Scenario Map Review

This page allows you ta wiew the map for this scenaria.
Select the "Back" button to make any changes.

Map Legend

Wind Speed (mph)

< 50

50 - &5
65 - &0
80 - 85
85 - 110
110 - 125
125 - 140
140 - 155
155 - 170

170 - 185
185 - Z00
= 200

34,3700, -78.3010

< Back T Hemty d LCancel ‘

Review the map of the computed wind speeds and click on the Next button.

Scenario Wizard

Scenario Review

Thiz page dizplays information specific to the scenario,

Scenario Mame: |Scenari01 Wmax [mph]: | 130.00
Scenario Type: |User Drefined Min Central Pressure [mB ars): | 950,00
File: Information

D eterministic scenario

< Back I Mest > I Cancel

Review the scenario summary and click on the Next button.
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Activate Scenario

Thiz page allows you to activate the scenaria for analysis.

take this scenario active for analysis?

% ‘Yes. Make this scenario active.

" No. Do not make this scenario active.

< Back

A-31

P

v

¥

Ne»{} Cancel |

Activate the new scenario by accepting the default option on the screen shown above.

Click on the Next button.

Management Wizard

the current scenarnio.

< Back

x

Finishing up the Hurricane Scenario

The Scenario Management "Wizard has successfully guided you through the process of defining

I Finish I Cancel

Click the “Finish” button to exit the wizard.
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A.9.2 Show the Current Scenario

Use the Hazard | Show Current menu to review the current scenario.

Current Hazard X|

Info |Map |Data I

Scenario Mame: |Scenario1 Wrmax [mph): | 130,00
Scenario Type: |UserDefined tin Central Pressure [mBars): | 950,00
File: Information

Close |

Current Hazard

X

Infa Data ]

Map Legend

Tiind 3peed (mrh)

< =0

50 - 65
65 - &0
80 - o5&
95 - 110
110 - 125
125 - 140
140 - 155
155 - 170
170 - 185
185 - 200
> 200

L 2k N CH o SR GRNE

33.8598, -7B.1E12

Cloze
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X

Current Hazard

Infa ] Map
Latitude Longitude Trgn;l:gon Time Radius ta Max | Wind Speed Central Prafile il
[Dearees] | (Degrees] [miInJas.-"hr] [Hours] Wwinds [miles] | [mph @& 10m] | Pressure [mBar)| Parameter
3364 -78.08 8.00 0.00 18.00 130000 950.00 1.91 [
34.34 -78.41 8.00 £.39 18.00 120,00 9E5.00 206 4]
« | 5
Cloze

Click the Close button.

This completes the definition of the scenario.

A.10 View Scenario Results and Print Reports

These steps will demonstrate that the Analysis Results Browsers and Summary Reports
are functioning correctly. Before starting, uncheck all of the map layers except for the
default layers.

“_HAZUS-MH: Wind - Brunswick_hu 5 (=13

J File Edit Wiew Inwentory Hazard Analysis Results Selection Tools Help ‘

R N e T R L e

5 £F Layers
[ StormTrack - 100 year return period event
O Ak Least Moderate Damage - General Occupa
[ Wind Speeds - 100 Year Peak Wind Gust (mpt
O stems per Acre Tree Parameters
[ RES1 Sguare Footage (thousand sq. Fest)
[ schools
[0 1000 vear wind speed map
[ s00 year wind speed map
[ 200 year wind speed map
[ 100 year wind speed map
[ 50 vear wind speed map
[ 20 vear wind speed map
[ 10 vear wind speed map
O roughness
=] Census Tract

= Region Boundary

= County Boundaries

a

=] East and Gulf Caast States
O

K — 1o
Dizplay

[ [Feeazs2.41"w 33°515.32'N | Z
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A.10.1 Run the Analysis

Click on the Analysis | Run menu option and follow the instruction in Section A.7 to run
the analysis. When the analysis is completed, click on the OK button in the Information

dialog and the Close button in the Run Analysis dialog.

A.10.2 Wind Speeds

Click on the Results | Wind Speeds menu option. This action will open the following

dialog:

@ Analysis Completed

x|

Windspeeds By Census Tract @

Windspeeds T able:

Censusz Tract

370020100
3708020200
37019020301
3709020302
3709020401
370020402
37013020501
379020502
3709020503
3709020600

[T e LN I R S TR

jry
=

b Eirnurmn
Susztained [mph)

11&
17
121
122
120
121
17
114
17
120

[ [ ]n

The peak gust (3 second average, open terrain) and maximum sustained (l-minute

average, open terrain) wind speed estimates for the scenario are displayed.

Select the Peak Gust column, click on the map button, and close the browser. The

following map should appear.
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® HAZUS-MH: Wind - Brunswick hu; Current Scen

File Edit ¥iew Inventory Hazard Analysis Results Insert Selection Tools MWindow Help

e HOE|: BRX oo | Zee0|N
REHELO@EDED KOS
Editor = | J | J

StarmTrack - Scenariol

= wind Speeds - Peak Gust (mph)
PEAKGUST

<50

M 50- 65

M es- a0

M a0- 95

[ es-110

Cliin-128

[l1zs-140

[l140- 158

155 -170

[C170- 185

[Cas-z00

=200

1000 year return period peak gust {mph)

500 wear return period peak gust {mph)

200 wear return period peak gust {mph)

100 year rekurn period peak gust {mph)

50 year return period peak gust {mph)

20 year return period peak gust {mph)

10 year return period peak gust {mph)

Roughness

Census Track

0 F E R R

FO000000on

i
=

Region Boundary

i
)

County Boundaries

)

State Boundaries

Display | Source | Selsction

TE3E'44.458"W 3472335, 36"

A.10.3 Direct Economic Losses

Click on the Results | Building Economic Loss | By Occupancy menu option. This action

will open the following dialog:

Building Economic Loss By Occupancy

Direct Economic Loss ] Output & Emplopment ]
iew Results B
=
" General Dccupancy Class | J
" Specific Occupancy Class
Estimated Loszes [Thousands of Daollars):
Census Tract Total Building Content Inwventary  Relocation Cost Incame Fental “Wage %
1 [3FO015020100 280,745 152,908 77471 4751 27,534 4111 8497 5472 z
2 | 37019020200 204,793 164,852 72508 1485 28,034 3881 8.071 4923
3 | 37019020201 B17.634 334947 166,265 2891 53,484 17,628 21,729 20,649
4 | 37019020302 1011513 570,658 202,898 4,261 a7 916 16,304 1|5 17.661
5 | 37019020401 33296 185.298 89.047 1192 32,865 5818 9.2595 Fxil
5 | 37013020402 437,023 233,010 133,007 Ba2 44,423 3186 13672 3044
7 | 37019020501 264,300 133815 E4.944 1,389 24 54E £922 9,266 77
g | 37013020502 318,816 1s.me 76,561 728 30527 9,319 11,802 8865
9 | 37019020503 14,204 424 096 123573 954 £3.942 208 23,067 E.357
10 | 3703020600 297,542 168,551 78,038 2123 23,354 4,068 3.253 B155 w|
5
|
“ | »[]
| Erint | Close |

Close the browser.
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A.10.4 Summary Reports

Click on the Results | Summary Reports menu option. This action will open the following
dialog:

Summary Reports 5'

Inwentory | Buildings | Induced Losses | Direct Losses  Other Reports

— Select the summary report below to view:
[

. it
Global Summary Report

iew I Claze |

Click on the View button to see the Quick Assessment report.

M Summary Report o =]E3
a, e
[ 11 @ oo~ BusiFessObjocts X!
Preview |
-
Quick Assessment Report
August 20, 2007
Study Region : Brunswick_hu
Scenario: Soenariol
Scenario Description : User Defined
Peak GustWind Speed (mph): 155
Regional Statistics
Area (Square Miles) 62
Humber of Census Tracts 10
Humber of People in the Region 73143
General Building Stock
Occupancy Baiiding Count Doifar Exposare {$ M)
Fesidential 48,501 4668
Comm ercial ag1 757
Other 227 azs
Total 49219 5 a4
Scenario Results
Humber of Buildings Damaged
Damage State Res idexntial Commercial Other Total
Minar 7 500 50 a0 7 600
Moderate 14000 100 &0 14,000
Sevare 11,000 200 100 12,000
D estruction 13,000 20 <10 13,000
Total 45,000 500 200 48,000
Shelter Requirements
Displaced Househalds (# Households) 16,000
Short Term Shelter (# Faople) 4000 &

Close the quick assessment report and the summary reports dialog. This concludes the
test cases for the Results menu.
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The following steps will demonstrate that the mitigation feature is functioning correctly.

A.11.1 Mitigate the Building Stock

Select the Inventory | General Building Stock | Wind Building Characteristics
Distribution menu option. This will open the dialog shown below:

'Wind Building Characteristics Distribution

—Apply Mapping Schemes:

x|

States: Counties

Mapping Schemes IFIDnda_Central

=] Apply

MNorth Carolina

Brunswick NC Census Tract

| Mappin:

g Scheme |

€ Census Block List

& Census Tract List

(" County List

i Mapping Scheme Management:

| Scheme Name Date Created

| Date Modified

Southeast_Inland
Southea

03/13/2003
03

System

Mortheast_Inland 03/13/2003
MNortheast_Coastal System 03/13/2003
Florida_Southeast System 03/13/2003
Florida_South System 03/13/2003
Florida_Morth System 03/13/2003
Florida_Central Systam 03/13/2003

03/13/2003
03 i)

03/13/2003
03/13/2003
03/13/2003
03/13/2003
0371372003
03/13,/2003

| Wigm
Copy

Elit
Delete
Impoart
Export
Mitigate

o]

Cancel

In the bottom half of the screen, select the “Southeast Coastal” scheme and click on the

Mitigate button.

Mitigate Hurricane Building Characteristics Scheme

Mapping Scheme

|SEC_Mitiod

Single Family l Multi-Family | Cornmercial Industrial]

Single Famiy Homes

Shutters on Al Windows and Entry Doors
Fioof-wal Connection Clips/Straps
Superior Wood Roof Deck Attachment

Secondary ‘Water Resistance

Manufactured Homes

Shutters on Al Windows and Entry Doors

Tie Downz

a0

a0

a0

a0

a0
a0

Mitigate
3+ F
3z ¥
oz o
= z O
=« P
S

Cancel
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Mitigate Hurricane Building Characteristics Scheme

Mapping Scheme
|SEC_Mit1o0|

Single Family  Multi-Family | Commercial Industrial]

Muilti Family Homes

Superior Metal Roof Deck Attachment 100:': o

L

Mitigate
Shutters on Al Windows and Entry Doors ‘IDDJ;I e v
Fioof-wall Connection Clips/Straps 1DDJ;| e v
Superior Wood Roof Deck Attachment 100 le e v
Secondary ‘Water Resistance 100 4: 4 v
Fesidential Engineered Buildings

Shutters on Al Windows and Entry Doors mﬂg 4 4

v

Cancel

Mitigate Hurricane Building Characteristics Scheme

Mapping Scheme
|SEC_Mit1o0|

Single Famiy | MultiFamily Commercial | Industial |

Low-Rize Strip Mall Buildings

Mitigate
Shutters on Al Windows and Entry Doors 100 ﬂ 4 v
Roof-wall Connection Clips/Straps 100 ﬁ % v
Superion Wood Roof Deck Attachment 100 ﬂ b4 v
Superior Metal Roof Deck Attachment 100 ﬂ % v
Commercial Engineered Buildings
Shutters on &l Windows and Entry Doors 100 ﬂ % 4
Superior Metal Roof Deck Attachment 100 ﬂ 4 v

o]

Cancel
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Mitigate Hurricane Building Characteristics Scheme

Mapping Scheme
|SEC_Mit1o0|

Single Family] Fulti-Family | Commercial  Industrial l

Low-Rize Industrial Buildings

Shutters on Al wWindows and Entry Doors 1DDA x
Superior Metal Roof Deck Attachment 100-= P
=1 %

Fre-Engineered Metal Buildings
Shutters on Al Windows and Entry Doors mﬂg k4
Superior Metal Roof Deck Attachment 1 DDQ %z

Mitigate
v

Name the new scheme “SEC_Mit100” and accept the defau

Its by clicking OK. This step

will create a new wind building mapping scheme in which 100% of the buildings are

mitigated to the full extent permitted for each occupancy.

'Wind Building Characteristics Distribution

—Apply Mapping Schemes:

x|

States Counties: Mapping Schemes |FInr\da,Centra\

| Apply

[Brunswick, NC

IMorth Carolina

Census Tract

Mapping Schemme

(C Census Blocklist @ Census TractList ¢ County List
~Mapping Scheme Management:

Scheme Name | Tvpe | Date Created | Date Modified | Wiew

Southeast_Inland Systam 03/13;2003 03/13/2003

Southeast_Coastal System 03, 0 Copy

EEC i =

MNortheast_Inland System !

MNortheast_Coastal System 03/13/2003 03/13/2003 Delate

Florida_Southeast System 03/13/2003 03/13/2003

Florida_South Systam 03,/13/2003 03/13/2003 Import

Florida_North System 03/13/2003 03/13/2003

Florida_Central Systam 03/13/2003 03/13/2003 Export
Iitigate

I
g

Cancel

Upon returning to the wind building mapping dialog, click
the newly created mapping scheme.

on the View button to view
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Characteristics Distrib x|
Scheme Mame:
SEC_Mit100
r Distribution

E‘ EI w000 Catenories | Building Characteristic | % =
: WSF1 - Single Famiy Homes, 1 Story - Secondary Water Fesistance Yes 100
- WSF2 - Single Family Homes, 2+ Storie No ]
- WHMUHT - Marginally Engineered or Nc Tatal 100
WwMUH2 - Marginally Enginesred or Ne Frool Deck Attachment Bl @ 612" ]
--fE] WMUH3 - Marginally Enginesred or Ne ad @ 52" il
3 MASONRY Ediad Mis @ 675" 0
13 CONCRETE 80 @ EE" 100
3 STEEL Totd 100
=L Roof4 all Connection Toe-nail 0
Strap 100!
Total 100
Garage, Houses w/out Shutters Maone 48
weak 26
Standard 26
Total 100
Garage, Houses with Shutters Mone 48
SFEC 1934 52
Tatal 100

Shutters

4| | Ha I

Total 100|_|

Evpand &l | Collapse el | E

Apply | oK | Cancel I

Open the WOOD folder and select WSF1. Scroll down on the right side of the screen.
Note that 100% of the one-story wood frame houses in the new mapping scheme have
shutters. Click OK to close the dialog.

'Wind Building Characteristics Distribution LI
—Apply Mapping Schemes:
States Counties: Mapping Schemes:  [Florida_Central | Apply
i Census Tract | Mapping Scheme |
37013020100 Southeast_Coastal
37019020200 Southeast_Coastal
37013020301 Southeast_Coastal
37019020302 Southeast_Coastal
37019020401 Southeast_Coastal
37019020402 Southeast_Coastal
37015020501 Southeast_Coastal
37019020502 Southeast_Coastal
37019020503 Southeast_Coastal
37019020600 Southeast_Coastal

 Census BlockList (@ Census Tract List " County List

—Mapping Scheme Management

Scheme Mame Type | Date Created | Date Modified | iew
Southeast_Inland System 03/13/2003 03/13/2003

Southeast_Coastal System 03/13/2003 03/13/2003 Copy
SEC_Mitlon User 12/14/2004 12/14/2004 Edit

MNortheast_Inland System 03/13/2003 03/13/2003

Mortheast_Coastal System 03/13/2003 03/13/2003 Delate
Florida_Southeast System 03/13/2003 03/13/2003

Florida_South System 03,/13;2003 03/13/2003 Import
Florida_North System 03/13/2003 03/13/2003

Floricda_Central Systam 03/13/2003 03/13/2003 Export

d

Next, we have to assign the new mapping scheme to the study region. Click on
“Brunswick, NC” to display the list of census tracts as shown above. Note that each
census tract has a default mapping scheme (“Southeast Coastal”) assigned to it.
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'Wind Building Characteristics Distribution B x|
—Apply Mapping Schemes:

Stetes Counties Mapping Schemes:  [Florida_Cental =] Apply

olina

Census Tract Mapping Scheme

(" Census Elock Lisi @ Census TractList (" CountyList

—Mapping Scheme Management

Scheme Name Tvpe | Date Created | Date Modified | Wiew
Southeast_Inland System 03/13/2003 03/13/2003

Southeast_Coastal System 03/13/2003 03/13/2003 Copy
SEC_MitlD User 12/14/2004 12/14/2004 Edit

MNorheast_Inland Systam 03/13;2003 03/13/2003

MNortheast_Coastal System 03/13/2003 03/13/2003 Delete
Florida_Southeast Systam 03,/13/2003 03/13/2003

Florida_South System 03/13/2003 03/13/2003 Import
Florida_Marth Systam 03/13/2003 03/13/2003

Florida_Central System 03/13/2003 03/13/2003 Export

Cancel

l
d

Select all of the census tracts in the top-right list box by clicking on the first tract, holding
down the Shift key, and then clicking on the last tract.

'Wind Building Characteristics Distribution x|

—Apply Mapping Schemes:
States Counties: Mapping Schemes:  |Flarida_Central 2| Apply |
Florida_Central

ConcusTract _|corei— o | —(
37018020100 Florida_Sauth
37018020200 Florida_Southeast
37019020301 Mortheast_Coastal
37019020302 Northeast_Inland
37019020401
37019020402 Southeast Coastal
37019020501 Southeast Inland
37019020502 Southeast_Coastal
37013020503 Southeast_Coastal
37018020600 Southesst Coastal

(" Census Block List (@ Census Tract List " County List

—Mapping Scheme Management

itigate

Scheme Name Type | Date Created | Date Modified | Wiew
Southeast_Inland System 03/13/2003 03/13/2003

Southeast_Coastal System 03/13/2003 03713/2003 Copy
SEC_Mitl0 User 12/14/2004 12/14/2004 Edit

MNorheast_lnland Systam 03,/13/2003 03/13/2003

Mortheast_Coastal System 03/13/2003 03/13/2003 Delate
Florida_Southeast Systam 03,/13/2003 03/13/2003

Florida_South System 03/13/2003 03/13/2003 Import
Florida_Marth System 03/13/2003 03/13/2003

Flarida_Central System 03/13/2003 03/13/2003 Export

Cancel

l
d

Open the drop-down list box and select the new mapping scheme: “SEC Mit100”.
Finally, click on the Apply button to update the list as shown below:
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Wind Building Characteristics Distribution x|
—Apply Mapping Schemes:
Stetes Counties Mapping Schemes; [SEC_Mi00 =] Apply |
North Carolina Brunswick, NC Census Tract | Mapping Scheme |
37019020100 SEC_Mitlon
37018020200 SEC_Mitlon
37019020301 SEC_Mitton
37013020302 SEC_Mitloo
37018020401 SEC_Mitlon
37018020402 SEC_Mitl00
37019020501 SEC_Mitton
37013020502 SEC_Mitl00
37019020503 SEC_Mitton
37013020600 SEC_Mitloo

(" Census Block List

(® Census Tract List

(" CountyList

—Mapping Scheme Management

Scheme Name Tvpe | Date Created | Date Modified | Wiew
Southeast_Inland System 03/13/2003 03/13/2003

Southeast_Coastal System 03/13/2003 03/13/2003 Copy
SEC_MitlD User 12/14/2004 12/14/2004 Edit

MNorheast_Inland Systam 03/13;2003 03/13/2003

MNortheast_Coastal System 03/13/2003 03/13/2003 Delete
Florida_Southeast Systam 03,/13/2003 03/13/2003

Florida_South System 03/13/2003 03/13/2003 Import
Florida_Marth Systam 03/13/2003 03/13/2003

Florida_Central System 03/13/2003 03/13/2003 Export

0K

d

Cancel

Click OK to accept the changes and close the dialog.

A.11.2 Run the Analysis

Select the Hazard | Show Current menu option and verify that Scenariol is still active.

Current Hazard

X

fiio | Map | Data |

Scenario Mame:  |Scenariol “max [ph]: | 130.00

Scenario Type: | User Defined Min Central Pressure (mBars): | 950.00

File: Information

Cloze

If a different scenario is active, then click on the Hazard | Scenario menu option. Follow
the steps in the wizard to activate the proper scenario.

Next, click on the Analysis | Run menu option and follow the instruction in Section A.7
to run the analysis. When the analysis is completed, click on the OK button in the
Information dialog and the Close button in the Run Analysis dialog.
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|

A.11.3 Direct Economic Losses

A-43

Click on the Results | Building Economic Loss | By Occupancy menu option. This action
will open the following dialog:

Building Economic Loss By Occupancy E|
Direct Economic Logs l Output & E mployrent }
Wiew Results By:
@ & lccupancies
" General Occupancy Class | J
" Specific Dccupancy Class
Estimated Lozses [Thousands of Dollars):
Cenzus Tract Total Building Cortent Inventory | Relocation Cost Income Rental ‘Wage %
1 37019020100 20.047 50773 14,210 E04 9,194 1186 2,292 1.788 Z
2 | 37013020200 E0.618 33058 9,186 174 F.Aa02 1113 2107 1578
3 | 37019020301 160,242 86,936 24,260 349 17.924 E.E04 E.728 7442
4 | 37019020302 234.283 137710 44203 633 28,792 £330 9.849 E.766
5 | 37013020401 111.570 63,647 20,959 127 12.918 2166 280 2852
£ | 37019020402 134752 2E.496 26,254 81 15756 1177 3919 1,088
7| 37013020501 E7.674 41,241 10,653 160 7.8 2,388 2593 2469
8 | 37019020502 £4.437 40,761 8519 68 7512 2421 2748 2,309
9 | 37019020503 154,229 96,962 27.250 110 19.380 2146 E.326 208 |
10 | 37019020600 82,782 52,603 13,960 227 10,035 1,337 2,631 1903 5|
x
[ | »[]
| Erint | Close |

The total building losses for the mitigated study region are $1.14 billion compared to
$4.61 billion for the default study region results shown in Section A.10.3. Thus, fully
mitigating the building stock reduces the estimated total building losses for this scenario

by 75%.
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A.11.4 Summary Reports

Click on the Results | Summary Reports menu option. This action will open the following
dialog:

Summary Reporkts il

Inventony Buildingsl Induced Losses | Direct Logses  Other Reports

— Select the summary report below o view:
1] 13
Global Summarny Feport

Wiew | Close |

Click on the View button to see the Quick Assessment report.

M Summary Report E'E _

R 1 G [roox ~] BusinessObjects )
Preview ]
=
Quick Assessment Report
August 24, 2007
Study Region : Brunswick_hu
Scenario: Scenariod
Scenarie D escription @ User Iefined
Peak GustWind Speed (mph): 155
Regional Statistics
Area (Square Miles) g6z
Humber of Census Tracts 10
Humber of People inthe Region 73,143
General Building Stock
Ouecupancy Buiiding Count Doliar Exposure (3 M)
Residential 42,501 4 566
Commearcial 491 TET
Other 227 426
Total 49,218 &840
Scenario Results
Humber of Buildings Damaged
Dt age State Residential Commercial Difrer Total
Minar 18,000 100 70 19,000
Moderate 16,000 200 70 16,000
Sewere 3,000 60 30 3,100
D estruction 2,100 u} u] 2,100
Total 39,000 400 200 40,000
Shelter Requirements
Cisplaced Households (# Households) 2,900
Short Term Shelteri# Feoolel 700 ¥
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Note that the estimated number of destroyed buildings in the mitigated study region is
2,100 compared to 13,000 in the default study region (Section A.10.4), a reduction of
84%.

This concludes the mitigation test.

A.12 Conclusion

If you have successfully completed all of the steps in the preceding sections, the
Hurricane Model has been installed correctly and is functioning as intended. You may
now proceed with further use of the software.

Please be aware of the following known problems:

A.12.1 Multi-Hazard Study Regions

If you create a study region that includes both the Hurricane and Flood hazards (it does
not matter if Earthquake is or is not included), the Hurricane model will work at the block
level to be compatible with the Flood model. This significantly increases the time and
memory requirements for the Hurricane model.

DO NOT attempt to run a multi-hazard study region until you have successfully
completed the installation tests in this document. We also recommend that you try only
two or three census tracts on your first Hurricane & Flood study region.

A.12.2 Large Study Regions

If you create a study region with more than 3000 Census Tracts (Census Blocks for
Hurricane + Flood study regions) on a machine with 512 MB RAM, you may encounter
errors that are caused by insufficient memory.

HAZUS-MH MR3 User Manual



A-46

Appendix A. Hurricane Model Installation Verification Instructions



Appendix B. Building Classification System

The 39 Specific Building Types (SBTs) used in the Hurricane Model are listed and
briefly described in Table B.1. Each identifier begins with W, M, C, S, or MH,
representing the General Building Type (GBT) to which the SBT belongs. Fuller
descriptions of each SBT are provided in Appendix C.

The Hurricane Model allows the user to distribute the building stock in each census tract
to one or more of the 39 SBTs through the use of an SBT Mapping Scheme. The SBT
Mapping Scheme determines, for example, the percentage of Wood Single Family
Dwellings that are assigned to the WSF1 or WSF2 category based on the relative
frequency of single vs. multi-story construction in a given geographic area. Default
mapping schemes are provided 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 his or her geographic area of interest.

The key construction characteristics that control the performance of building under high
wind loads are listed in Table B.2. 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 Table B.3. As an example, consider the Wood-Frame, One-Story,
Multi-Unit Housing (WMUHI1) category. The fourth column of Table B.3 shows that
there are five active WBCs for the WMUHI1 category: roof shape, roof cover type, roof
cover quality, roof deck attachment, and roof-wall connection.

Figure B.1 illustrates a subset of the 128 possible combinations of the WBCs for
WMUHI buildings.! Three predominant roof shapes are modeled: Hip, Gable, or Flat.
For flat roofs, two roof coverings (Built-Up Roof or Single Ply Membrane) 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 B.3 produces a total of 4,818 distinct building classes in the
Hurricane Model.

In an effort 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

' Due to space limitations, Figure B.1 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% weight for the
example shown in Figure B.1.

2 In order 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.
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WBCs can be adequately modeled as independent. This assumption allows us to
determine the relative frequencies of the 24 WMUHI cases illustrated in Figure B.1 with
only 11 input values. In the hypothetical example shown, 60% of the WMUH1 buildings
in the geographic area of interest have flat roofs, 50% of the flat roofs are covered with
single-ply membranes, 60% of the flat roof covers are in good condition, 50% of the roof
decks are fastened with 8-penny nails, and 30% of the roof-wall connections are made
with straps or clips. Multiplying these numbers together produces the percentages shown
at the bottom of Figure B.1. For this illustration, the values have been rounded to the
nearest 1%.

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 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 B.4.

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, it can be shown with the Hurricane Model that loss reductions of 70% or
more can be achieved through mitigation.
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Table B.1. Specific Building Types in the Hurricane Model

Specific o

Building Type Description
WSF1 Wood, Single Family, One Story
WSF2 Wood, Single Family, Two or More Stories
WMUHI1 Wood, Multi-Unit Housing, One Story
WMUH?2 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
MMUHI1 Masonry, Multi-Unit Housing, One Story
MMUH?2 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)
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 11

MH94HUD-III

Manufactured Home, 1994 HUD - Wind Zone III
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Table B.2. Wind Building Characteristics

Roof Deck

Characteristic Valuel Value2 Value3 Value4
Roof Shape
- Roof Shape I Hip Gable
- Roof Shape 11 Hip Gable Flat
- Roof Cover Type Built-Up Single Ply
- Roof Cover Quality Good Poor
- Secondary Water Resistance Yes No

Other Characteristics

- Roof Deck Attach. 1 6d Nails @ 6/12 8d Nails @ 6/12

- Roof Deck Attach. I 6d Nails @ 6/12 8d Nails @ 6/12 6d/8d Mix @ 6/6 8d @ 6/6
- Roof Deck Age New or Average Old

- Roof Frame System Wood Truss Steel Joist

- Joist Spacing 4 ft. 6 ft.

- Roof-Wall Conn. Toe-Nail Strap

- Window Area Low Medium High

- Shutters Yes No

- Garage I (Unshuttered Houses)  |None Weak Door Standard Door

- Garage II (Shuttered Houses) None SFBC 94

- Wind Debris Residential Res./Comm. Mix Varies by Direction  |No Missiles
- Units Per Floor Single-Unit Multi-Unit

- Masonry Reinforcing Yes (RM) No (URM)

- Tie Downs Yes No
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Table B.4. Mitigation Options
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Hurricane Specific Building Types

Shutters on All
Windows and
Entry Doors

Roof-wall
Connection
Clips/Straps

Superior Roof
Deck
Attachment

MH
Tie Downs

Single Family

Wood

WSF1

\/

\/

WSF2

Masonry

MSF1

MSF2

Multi-Unit Housing

Wood

WMUH1

Hip/Gable

Flat Roof

WMUH2

Hip/Gable

Flat Roof

Hip/Gable

WMUH3

Flat Roof

Masonry

Hip/Gable

MMUH1

Flat Roof

Hip/Gable

MMUH2

Flat Roof

MMUH3

Hip/Gable

Flat Roof

< ||| ||| ||| 2]=<] = | <=]=<| =

2|2 ||| ||| ]| ]=<] = | =] =

< |2 ||| | <]2]<|<]|<|2|=<] =< | =] =

Industrial
Building
Masonry

MLRI

<

<

Low-Rise
Strip Mall

Masonry

MLRM1

Wood Truss

OWSJ

MLRM2

Wood Truss]|

OWSJ

Engineered Buildings

Masonry

MERBL

MERBM

MERBH

MECBL

MECBM

MECBH

Concrete

CERBL

CERBM

CERBH

CECBL

CECBM

CECBH

Steel

SERBL

SERBM

SERBH

SECBH

SECBL

SECBM

Pre-Engineered
Metal Buildings
Steel

SPMBS

< 2] 2222 < 2| < | 2= 2| <] 2| < | 2] <] =2]=<| <]

< 2] <2< 22| 2| < 2| < 2] <] 2| <| 2| < | 2] <] =2]=<| <]

SPMBM

<

SPMBL

Manufactured

Homes

MHPHUD

MH76HUD

MH94HUDI

MH94HUDII

MH94HUDIII

< | 2| <2]=<|=<] =

< | 2| <]=<]|=<
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Appendix C. Descriptions of Model Building Types

C.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.

C.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.

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

The WMUHI1 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.

C.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.

C.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.

C.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.

C.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
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Manual for a detailed description of the building geometry and the component resistance
values.

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

The MMUHI 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.

C.9 Masonry, Multi-Unit Housing, Two Stories (MMUH?2)

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.

C.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.

C.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.

C.12 Masonry, Low-Rise Strip Mall, More than 15 Feet (MLRM?2)

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.

C.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.
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C.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.

C.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.

C.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.

C.17 Masonry, Engineered Commercial Building, Low-Rise (MECBL)

The MERBL 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.

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

The MERBL 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.

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

The MERBL 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.

C.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.
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C.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.

C.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.

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

The CERBL 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.

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

The CERBL 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.

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

The CERBL 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.

C.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.

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

The SPMBS 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.

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

The SPMBS 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.
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C.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.

C.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.

C.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.

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

The SERBL 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.

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

The SERBM 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.

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

The SERBH 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.

C.35 Manufactured Home, Pre-HUD (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.

C.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
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Manual for a detailed description of the building geometry and the component resistance
values.

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

The MHPHUD model building is a manufactured home built to the 1994 HUD standard
for Wind Zone 1. 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.

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

The MHPHUD model building is a manufactured home built to the 1994 HUD standard
for Wind Zone II. 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.

C.39 Manufactured Home, 1994 HUD Region 111 (MH94HUD-III)

The MHPHUD model building is a manufactured home built to the 1994 HUD standard
for Wind Zone III. 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 D. ALOHA\ MARPLOT Integration with
HAZUS-MH

D.1  Introduction
D.1.1 Purpose

The goal of the document is to show how Aloha/Marplot can be run from within
HAZUS-MH and the results could be overlaid onto HAZUS-MH inventory and results.

D.1.2 Scope

This document describes how Aloha/Marplot could be launched from HAZUS-MH and
the results from Aloha/Marplot could be brought into HAZUS-MH for overlay analysis.
This document doesn’t explain how to run Aloha / Marplot.

D.2  Prerequisites

HAZUS-MH doesn’t install Aloha/Marplot as part of its installation. Before
Aloha/Marplot could be used from HAZUS-MH, the user needs to install Aloha and
Marplot. Once Aloha and Marplot are installed HAZUS-MH automatically detects the
application and launches it.

D.3  Running Aloha and Marplot from within HAZUS-MH

1. Start HAZUS-MH, aggregate the appropriate region as per the requirement at
county, block or at tract level.

2. Open the Region, from the menu; select the Analysis [3" party Models|
ALOHA| Run.

HAZUS-MH MR3 User Manual
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#_Hazus-MH:Earthquake-Atlanta -8 x|
J Fle Edit View Inwentory Hazard |Analysis Results Insert Selection Tooks Help

J@ +EO é‘ ANEEN | Damage Functions » _;”:*[Z'*q‘

Restoration Eunction ¥

E £ lLayers Parameters »

= O Study Region Tract .

MARPLOT b

O
£ & Study Region Boundary

ELDWAY )

Elood view &

Display [ao|= 4 I
| [p4e35'4t.27" 3408871 |
g;starlm g & H @T:\HAZUS‘Hl [EJeIT - Micr. . | (i visual Snuml @J:\FLDWA.] @’Regwsthml @Hazus-M... ®]Usersloha... J B aBE  aasem

Figure D.1.

3. HAZUS-MH will check whether the ALOHA program is installed or not. If you
have installed then click yes. If not Click NO. Install ALOHA.

HazusMH =

ALOHA program cannok be located by HAZIS-MH. Did you install ALOHA recently?

Figure D.2.

When you click yes HAZUS-MH will search the ALOHA program and launch
ALOHA as shown
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Figure D.3.

D-3

Use Aloha for the Region you want (It should be a location within the study

region which you have aggregated). Generate Foot Print files.

Once you have generated ALOHA outputs close Aloha application and select the

Analysis [3" party Models| MARPLOT| Run

® Hazus-MH:Earthquake-Atlanta |2 x|

File Edit View Inventory Hagard |Analysis Resuks [nsert Selection Tooks Help

[+ @0& 5 ot tmwan <] 7K

Restoration Eunction b

= £F Layers Parameters »
= O Study Region Tract e e

ALOHA b |

=
E @ Study Region Boundary Run... MARPLOT B
. ELDWAY  p (et Last FootPrint
Flood view b Map Last FookPrint

Calculate Exposure

Display ELREE

I

[ Barazzrziw se130sE N |

Hstat ||| 1D @ H Gyrina.., | Blnboc .| (veul..| Bjoare... | sfreget...|[@razus. Esenal.| £ aton... | sFod...

Figure D 4.

G msiem
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6. HAZUS-MH will check whether the MARPLOT program is installed or not. If

you have installed then click yes. If not Click NO. Install MARPLOT and Come
Back.

nazus-mn X

MARPLOT pragram cannot be located by HAZUS-MH. Did you install MARPLOT recently?

Figure D.5.

When you click yes HAZUS-MH will search the MARPLOT program and launch
MARPLOT as shown in Figure L.6 below.

5
=

cus Pr: 0'00°00°N 0'00°00°W [+ 1 in= 15.78 mi |~

Rl lEAl

MARPLOT® 3.3
Developed by

Chemical E v P d
and Prevention Office, EPA

Hazardous Materials
Response Division, NOAA

and

in collaboration with

Bureau of the Census,
US Department of Commerce

e |28 B W | e G | e e | g | #oe. | £ A | sare | e | B [ [TOBHE ssm

Figure D.6.

7. Use Marplot and Import the Aloha Footprints in Marplot MAP at a location
within your study region. Then select both the Polygons on Marplot map.
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Fle Edt YView List Objects Sharing Help

v Focus Pt: 33°51°01"N B4°36'51"w|vl in

_13] %]
4.47 mi [ v

~ ALOHA Confidence Lines (ALOHA, User's Map) [unclassified feature]

NRVETISc] Tt

Figure D.7.
Now Export to Marplot output using File-Export menu of Marplot as shown in
Figure L.8.

Export —Format

' selected objects i MARPLOT ImportfExport [MIE]

" search collection ~Simple Text

" MARPLOT Simple Point Format

& Arcinfo GENERATE format files
[in a folder named GEMNFILES]

Fields... |

Help... |

Figure D.8.

9. Come Back to HAZUS-MH. Select the Analysis |3" party Models| MARPLOT)|
Get Last FootPrint.
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% Hazus-MH:Earthquake-aAtlanta =181

J File Edit Yiew Inventory Hagzard |Analysis Results Insert Selection Tools Help

J @ ;v; E g §| % i Damage Functions » ﬁ | :\K"t? ‘

Restoration Function  » N
B £F Layers Parameters » =
= O Study Region Tract
) 4 ALOHA » |
£ B Study Region Baundary B MARFLOT B =
= ELDMWAY 3 (&gt Last FaotPrint @ Q
N e ma
Flood view B Map Last FootPrint AR Ku
Calculske Exposure éfr? O
i I
=

-

isplay | K [

[ |p4cares 52w 3ec130.85'N |

Hstat| | @ @ O || Byre| B o] Bjc. | g [@ne @ | sar. | sar. | Ew.| 2 o 0| KX GUBHE e

Figure D.9.

This will bring the Marplot output in to your stuffy Region. If successful,
HAZUS-MH will give message

HAZUSMH ]

Zalculated the Foot prink successFully,

Figure D.10.

10. To see footprint map, select the Analysis |3rd party Models| MARPLOT| Map Last
FootPrint
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# Hazus-MH:Earthquake-Atlanta &l x|

J File Edt View Inventory Hagard |Analysis Results Insert Selection Tooks Help

J@I}"-’ﬂﬂé“ﬁ Ex [ Damags Functions ’_;”ug‘k?|
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= £ Layers

= O Study Region Tract P —— , Ao R |
] EE——— x

= [ Study Region Boundary Bun... MARPLOT b aun E|
B ELDwWaY » Get Last FootPrint @ Q

e ma

Flood view b ! B
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(LN

Display 20|24 | v
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i start |J [ | By Bl i | Be.. | e || @n.. Bo. | &L =T | Ew..| 2a. ﬁMlm AU

Figure D.11.

11. HAZUS-MH will add the Marplot Layer as shown in Figure D.12.

& pazus-MitLarthquake-Atlanta =181 %]
| oo £t wew iwecrory azad pavis Besuts fnset sekcnin Tock b
|@ @08+ hax |-« wos 54w
= £F Layers = . M
= B Mot Foot peirk: I
o
£ £ Study Region Tract ___,! | 1ools F°|
o " . @ &
1 B Snudy Rengon Boundary _ ey ux ma
= —_— — H A
T ne
L -
.
e
=
S5
~ r ' " /
i ‘ T
/
Disly BELNER| 12
[ BSEFITAIW E10.00 N

]| & 0 ) Gure | | e e [ B g s @ 2o e R COSHE
Figure D.12.
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12. To calculate Exposure under Marplot area select Analysis |3™ party Models|
MARPLOT] Calculate Exposure

& Hazus-MH:Earthquake-Atlanta =181

I file Edit View Inventory Heszard Analysis [Resuks [nsert Selection Tools Help

I® s HEA @‘ I §  DsmageFunctions >_;[ ‘g_lk?‘

Eunction b

= £ Layers Parameters »
= M Marpiet foat print o ————

O
= O Study Region Tract Run

ELDWAY  p  GetLast FootPrint

= Study Region Boundary

Floodview p  MapLast FootPrine

Calculste Exposure

Display ¥o 24 I
[ (84?5335, 03"W 347125650 |

il start H@‘gH@r.. .. | G| Gye... | s IQT@U = T = W T e m G E o

Figure D.13.

13. HAZUS-MH will calculate the exposure for ALOHA/MARPLOT and prompt
with completion message

HAaZus-MH x|

Calculated Marplot exposure successFully.

Figure D.14.

14. To view results select Results |3 party Models
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Milkzry Installatiars

O
= O Study Region Tract User-Defined Structurs Inventory

Advanced Engineering Buiding Model (AEBM)
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Buiding Ecanomic Loss
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Figure D.15.

15. HAZUS-MH will show the Result’s browser for ALOHA/MARPLOT exposure

_ioix
ALOHA / MARFPLOT I FLOWIE™ o/ FLD W AN I
— Table
Tract | Fooulation Expozed Tot Wal Expogsed (thous $1 =

13067031 202 12 =
13067030210 E.494 36 A
13067031107 7.564 41
13067030501 4,314 29
13067031203 E.279 ot
13067030905 13,814 46
13067030800 19,075 1.46
13067031001 10,565 464
13067031109 E.791 41
13067030302 14 504 62
130670303329 1.140 12
13067030205 2,233 194
13067031404 0
13067031105 19,332 TEY
13067030217 483 JE==
13067031112 4,691 287
13067030404 17,315 T x|

< o

Clogze Map | Erint I
S

Figure D.16.

16. To view summary report Results | Summary Reports
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17. Then go to 3" Party Tab and Select ALOHA / Marplot Report and click view.

% _Hazus-MH:Earthquake-Atlanta == x|

J File Edit ¥ew Invertory Hazard Analysis Resuks Insert Sslection Tools Help ‘

(@ 0081 nex |- [T o 2]

E £ Layers
=] Marplat Foot print

& O Study Region Tract =
Qq

= Study Region Boundary e mn
O HAZUS-MH Earthquake Summary Reports x| An xu
Inventory | Buidings | Lielnes | Induced | Losses | Oiber 3 Paty | @

s
Hk

1~ Please select the summary report(s) to view:

ALOHA / MARPLOT Report
FLDVIEW / FLDWAY Report
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Figure D.18.

18. HAZUS-MH will launch summary report for ALOHA/Marplot
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Appendix E. FLDWAV / FLOODVIEW Integration with
HAZUS-MH

E.1 Introduction
E.1.1 Purpose

The goal of the document is to show how FLDWAV/FLOODVIEW can be run from
within HAZUS-MH and the results could be overlaid onto HAZUS-MH inventory and
results.

E.1.2 Scope

This document describes how FLDWAV/FLOODVIEW could be launched from
HAZUS-MH and the results from FLDWAV/FLOODVIEW could be brought into
HAZUS-MH for overlay analysis. This document doesn’t explain how to run
FLDWAV/FLOODVIEW.

E.2  Prerequisites

HAZUS-MH doesn’t install FLDWAV/FLOODVIEW as part of its installation. Before
FLDWAV/FLOODVIEW could be used from HAZUS-MH, the user needs to install
FLDWAV and FLOODVIEW. Once FLDWAV and FLOODVIEW are installed
HAZUS-MH automatically detects the application and launches it.

E.3 Running FLDWAYV and FLOODVIEW from within HAZUS-MH
1. Install FLDWAYV on the computer.

2. The DATAFILE contains switch to let FLDWAV know how to access
input/output files. FLDWAYV will prompt the user for file names (DEFAULT

value = 0). The user can change this value as per the instructions provided in the
FLDWAYV manual.

3. Prepare the FLDWAYV dataset as shown in Figure E.1.
4. Install FLDVIEW on the computer.
5. For Windows 2000

a. Right click “My Computer” and select “Properties”.

b. Select the “Advanced’ tab and click “Environment Variables” as shown in
Figure E.2.

c. Click “New” located under the window that’s titled “User variables for...”
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Ex
File Edit “iew Fawvorites Tools Help

= Back v = - | @ Search ||:F_L,Fn\ders @l'ﬁ' X @ | Ed-
Address [ C\idway

\fldwav

Falders ® | Mame ¢ | Sizel Type | odified |
4] Deckian - DATAFILE TKE File 5/13/2004 2:11 P
-y My Documents [TIFLOGRF.EXE 135KE  Application E/23/2003 B:37 P
=) @‘ mp18136 ATLZNE1741 [T fidwrav.exe TFBKE  Application B/23/2003 6:37 P
é T4 Floppy [ IEﬂdwa\u:loc:.pdf 1.342KB  Adobe Acrobat Doc..  B/23/2003 £:37 Phi
B = Lacal Disk [C:) hawstorun, bt 2KB  Test Document B/23/2003 5:37 PM
D A1cGIS_Concents MODERM FON BKB  Font file B/23/2003 £:37 P4
-] ARCOBEJECTS ROM&H FON TIKB  Fant file 6/23/2003 37 PM
B0 ArcTutor Exl 5KB File E/23/2003 B:37 P
-1 el
1 Dacuments and Settings
1 diivers
£ FLOMEW
H {3 fldway -
=21 floodmapdata
=3 susquehanna
B lmwistoug

Figure E.1.

System Properties d 3|

Generall Metwark Identificationl Hardware I User Profiles  Adwanced I

— Performance

E.'E Perfarmance options contral how applications use memary,
; which affects the speed of pyour computer.

Ferformance Options...

— Ervvironment Wariables

Ervironment variables tell pour computer where ta find certain
tppes of information.

Environment Wariables... I

— Startup and Recovery
I:[ Startup and recowvery options tell your computer how ta stark
— and what to do if an ermor causes your computer to stop.

Startup and Recowvery. . I

QK. I Cancel Ll I

Figure E.2.

d. Inthe “Variable Name” field type “FLDVIEW _DIR”

e. In the “Variable Value” field type <full path name> as shown in Figure E.3.
NOTE - <full path name> points to the folder in which the project (.apr) is
located not the actual project.

f. Select “OK” to close the dialog. Then “OK” again, twice, to exit out of “My
Computer”
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FLDWAYV| Run.

Environment Yariables 2]
—User variables For mp18136

‘ariable | Yalue
FLDNIEW DiIR. C:1floodmapdakal susquehannatlewistawn
TEMP d:\temp
TMP d:itemp

e Edit... Delete |

—System variables

‘ariable | Yalue | =
APRESSTMPLIR. dikemp
Comspec CWINNT svstem32ornd, exe
LOGSCRIPT C:\Program Files\UniPrintiLog Files
MUMEBER_OF_PR... 1
05 Windows_MT =l

Mew, ., | Edit... | Delete |

O I Cancel |
Figure E.3.
6. Start HAZUS-MH, aggregate the appropriate region as per the requirement at
county, block or at tract level.
7. Open the region, from the menu; select the Analysis |3 party Models|

% . Hazus-MH:Earthquake-Lewistown, PA

Eile Edit ¥iew Inventory Hazard |Analysis Results Insert Selection Tools Help
= | §| # @ 7 Damage Functions b [75] ’EEW\')
> Restoration Eunction

@) )2 |2 ) [ )
Parameters »

Edime = | & [ # v Tesk [Cical g Toses = [ EnliE

| | e ALOHA » - ‘ |
[MARPLOT »
Gl —
= Study Region Tract = 4 |
[ an Flood view »
=] Study Region Boundary o
' IMitigation Wizard
T
@
@
»
hK -
L3
.
Figure E.4.

8. HAZUS-MH will check whether the FLDWAV program is installed. Click yes as
shown in Figure E.5 and the program will look for the FLDWAYV folder location
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and pops up a DOS prompt menu, as shown in Figure E.6, where the user can
enter the input and output data file names.

HAZUS-MH =i

FLD'w&% program cannot be located by HAZUS-MH. Did pou install FLDWAY recentiy?

Mo
Figure E.5S.
J Eile Edit Yiew I[nventory Hazard Analysis Results Insert Selection Tools Help
J@;»..ugéw =l 8 (G -I’Q.—;1|\?|
EEEEEE T ]
J Editar | [ |, = Task'ICrEateNeeralule d | Talget'l LI |_>(l (&) | | ‘
BT
o £ Lapers | @
B O Study Region Tract ldwav\fldway_exe

|
B Study Region Boundar
NWS FLDWAY 1.8.8 (DATE: NOYEMBER 28, 1998)
ENTER INPUT FILE NAME:

Figure E.6.

9. After providing the input/output data file names, press Enter on the keyboard.
The output is placed in the FLDWAV folder location (Figure E.7.).
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AOEsS T LAIdway
Folders X | [ Mame ¢ | Size | Tupe | Modified |
:[_.d Desktop DATAFILE 1KB File 5/19/2004 211 P
My Documents Exl SKB File £/23/2003 6:37 PM
S w1135 ATLINETA [ZIFLOGRF EXE 135KB  dpplication £/23/2003 537 P
v 3% Floppy [4:) = fidwav. exe TFEKE  Application B/23/2003 637 PM
5= Local Disk [C] T fldwa_dor: pot 1342KB  Adobe Acrobat Doc..  B/23/2003 6:37 PM
| AuchlS_Concepts hawtorun. tt 2KB  Text Document 6/23/2003 6:37 PM
201 ARCOBBJECTS BKB  Fontfile £/23/2003 537 P
& AvoTutor 11KB  Font file £/23/2003 6:37 PM
201 del SI0KB Fie 5/24/2004 10:13 &M
-1 Documents and Settings 1KB  BSFile 5/24/2004 10:13 AM
-1 divers Dutput BSL 0KB BSLFie 5/24/2004 10:13 &M
-0 FLDVIEW Output BSR OKE BSR File 5/24/2004 10:13 AM
= fidwiaw ] Dutput BSS 1KB BSS File 5/24/2004 10:13 &M
-1 fnodmapdata Output.DS 1KE DS File 5/24/2004 10:13 AM
-0 1386 Output FLD T1KB FLD File 5/24/2004 10:13 AM
=] PBS D auput 5z OKB  Wirdip File 5/24/2004 10:13 AM
-0 Program Fies Dutput H Z51KB HFie 5/24/2004 1013 &M
20 temp OutputHS 1KE HS File 5/24/2004 10:13 AM
-0 WINNT DUlDut Loc 1KB LOCFile 5/24/2004 10:13 AM
-3 Data[D:) Output.0BS OKE 0BS File 5/24/2004 10:13 AM
% Campact Disc () Dutput. P 2KB PK File 5/24/2004 10:13 &M
4% Compact Disc [F] Output. 3 251 KB O File 5/24/2004 10:13 AM
23 New Volume (G:] ] Output TIM 4KE TIM File 5/24/2004 10:13 AM
52 Jfiles3 on ‘Slantabde’ (1] Output. TTL 1KE TTLFie 5/24/2004 10:13 AM
52 Kfles$ on ‘Bantabde’ (K:] Output. IS 1KB USFile 5/24/2004 10:13 AM
952 Izt on atartabde L) Output X5 1KB XS File 5/24/2004 10:13 &M

Figure E.7.

10. Once FLDWAV output has been generated, select Analysis| 3" party Models|
Flood View| Run from HAZUS-MH (Figure E.8).

# Hazus-MH:Earthquake-Atlanta &l x|

J File Edt View Inventory Hagard |Analysis Results Insert Selection Tooks Help

J & =] Q‘ 4 Damage Functions b _LI ‘ Ng‘ x? |

Restoration Eunction b

=l £F Layers PBarameters »
= O Study Region Tract

O AOHE b
= M Study Region Boundary .. HARPLOT b #
ELDWAY b
» R

[ap Flood view

Caleulate Exposure

Display 3o @4 v

| [p4°52'34.17"w 34°1313.89'N |

str... | Euser .| [@rau... (G WEH s

i start |J o e

I @J:\FL..] Blmbo... L_dwsua”.l @c:\M...| #f Regi... | =AFloo... | EUser..l lnstrml

Figure E.8.

11. After providing the input/output data file names, press Enter on the keyboard.
The output is placed in the FLDWAYV folder location
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12. HAZUS-MH will check whether the FLDVIEW program is installed. Click yes,
the program will look for the FLDVIEW folder location and looks for the project
file to launch ARCVIEW. Browse to the location of project file and click open.

HAZUS-MH =

FLOWIEY program cannot be located by HASUS-MH. Did you inztall FLDWIEW recently’?

ez Mo |

Figure E.9.

open 2] x|

Look, in; I'a lewistonar j a £ Ew
(2050304 [ observedD ata
autocaddata [ output grid
expart 3 Lzgzdata
forecastdata El fldwiew w002 apr
griddata
imagedata
itfo

File name: |f|u:|view_v[l[l2.apr | Open I
Filez of type: IFiIes [*.apr] j Cancel |

o

Figure E.10.

13. Complete the analysis in FLDVIEW. From the menu select the Analysis| 3™
party Models| FLDVIEW| Map Flood View. The flood map generated in the
ARCVIEW is added to the Table of contents in HAZUS-MH.
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Hazus-MH:Earthquake-Lewistown, PA

E £ Layers
= Flood view print
|
= Study Region Tract

[}
= O Study Region Boundary

Figure E.11.

14. To calculate the exposure, from the menu select Analysis| 3" party Models|
FLDVIE Wj Calculate exposure. To view the results, from the menu select
Results| 3" party Models, which gives the exposure in thousands of dollars for
the each region (county or block or tract) analyzed.

3rd Party Model Results

[ Tot Val Exnosed [thous 81 | Res, Val, Exnosed (thous | 2]

[ | Tract [ Pooulation |
42087960500 2.080 1.875
42057960500 1 &3 E0

Figure E.12.
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Appendix F. Running HAZUS-MH with SQL Server 2005

F.1 Introduction

HAZUS-MH MR3 uses SQL Server 2005 Express Edition as the database engine. The
express edition is a free and lightweight version of SQL Server 2005, and therefore has
several limitations, including a 4-GB database size limit.

There are three full editions of SQL Server 2005 that lift the 4-GB database limit:
Enterprise, Standard, and Workgroup. A special Developer edition is also available (refer
to Microsoft’s web site for the differences between the different editions).

HAZUS-MH has been tested to run with the Express Edition and SQL Server 2005
Developer Edition only. HAZUS-MH has not been explicitly tested to run with the other
editions of SQL Server 2005 (Enterprise, Workgroup, and Standard).

HAZUS-MH neither installs nor includes any of the full versions of SQL Server 2005.
Before HAZUS-MH can be configured to run with any of the full editions of SQL Server,
the user needs to purchase and install SQL Server 2005 separately.

F.2  Purpose

The purpose of this document is to show how HAZUS-MH can be configured to run with
the full version of SQL Server 2005 and also how to configure HAZUS-MH back to run
with the SQL Server Express-based default installation.

F.3 Steps to Configure HAZUS-MH to Run With SQL SERVER 2005
1. Install HAZUS-MH then launch it at least one time and close it.

2. Open the windows registry. To do this, click the “Start” button and select "Run"
to open the Run window. Type "regedit" in the Run window edit box (Figure F.1)
and click the “OK” button to open the Registry Editor.

Run @El

= Type the name of a program, folder, document, ar
e Internet resource, and Windows will open it For wou,

Cpen: | regedit w

[ (8] 4 l [ Cancel ] [ Browse. ..

Figure F.1
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3. Navigate through the folders listed in the Registry Editor to the location:
[HKEY LOCAL MACHINE\SOFTWARE\FEMA\HAZUS-MH\General] in
Registry Editor Window (Figure F.2).

& Registry Editor g@@]

File Edit Wiew Fawvorites Help

(] ESRI Al rame T Data ~
=0 FEma [aB)FLOODVIEWFILE REG_SZ NONE_
=0 HAzZUS-1H [&HunaLRun REG_DWORD 000000000 {0)
0 eq (&)L aunchRegiorwizard REG_DWORD 000000000 (0}
g :’Dataamwser [aB]MarPlotPath REG_SZ NONE_
23 Geoneral BJraR 1version REG_SZ 060606
[ HU ProgPath REG_SZ CtiProgram FilesiHAZLUS-MHY
63 carmin [aBPravider REG_SZ SQLOLEDE. 1
-] Gemplus - || [3Bpwd REG_SZ gohazusplus!!
-1 Google g RegionDan REG_SZ2 Provider=3QLOLEDE, 1;Initial Cat:
# [_1 Hewlett-Packard E‘_’jRegionsPath REG_SZ c:\HazusRegions
w01 oG [ab]Regiarer REG_SZ 070707

1
n

(-] InstalledOptions EﬂRowLimit REG_D'WORD 000001000 {4098}

(] Installshield 3 Mame REG_SZ ATLZHRHZ7 1Y HAZUSPLISSRYR,
-] Intel (@] serverstp REG_DWORD 000000007 (7)

- (] InkerActusl Technologies [3]sysDbin REG_SZ Provider=5QLOLEDB, 1;Tritial Cate
(0 Intersoft Solutions SystemCatang REG_SZ syHazus

- iPass uid REG_5Z hazuspuser

- Javasoft [3B]version REG_S7 5.10.44 v
& Q Lake |z 5

My ComputeriHKEY_LOCAL_MACHINEYSOFT'WARELFEMAIHAZUS-MHIGeneral

Figure F.2

4. Double click on “ServerName” (shown highlighted above in Figure F.2) and enter

the name of the new SQL Server 2005 instance. The name is in the format
<computername>/<instancename>. For example, if the machine name is
ATLHW32P91 and the instance name is SQL2005', then the registry enter should
show ATLHW32P91 \SQL2005. Open the SQL Server Management Studio from
Start|Programs|Microsoft SQL Server 2005/SQL Server Management Studio on
windows menu.

Under SQL Server double click Security folder and select Logins and right click
the mouse. From the Popup menu select New Login as shown in Figure F.3.

' The instance name is specified during the SQL Server 2005 installation.
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‘w\ Microsoft SOL Server Management Studio

Fil=  Edit Wew Tools ‘Window Community Help

CEX

S mewouery [y |0 0F o | [ |5 A @ | B (BB B 5
I plarer X /Sm SR
Connect = &d m |4 F 4 4 & T |[Eust |- Repgrt -
2 | ATLHW3ZPO11SQL2005 (SQL Server 9.0.1399 - PESI|L7205)
[ Databases Lj A
= [ Securicy Loglns
Ca ATLHYW32P91|5CL200|Security| Logins 9 Item(s)
[ Server Roles
[ Credentials
[ Server Objects ame Created
[ Repiication 08 ATLHWS2PO1|50L Server200SMSFTE,,,  7/17/2007
'-JMa”_f"_‘ger_”e”t ) O] ATLHWIZPO1|5QL Server200SMSSOL.,.  7/17/2007
'-nggi”sca“”” ier"'ze(; & s clssblec) o8 ATLHW32PS11|50L Server20055QLAge. ., 7/17/2007
T, EFVEr [=pl e 'S disables
> gent t4a 28| BLIL TIN Admiristratars 7i17/2007
& hazuspuser Fl23f2007
A NT AUTHORITYSYSTEM 7/17j2007
& PESI|I7205 7{25/2007
A PESNITZI4 7{23/2007
A sa 4/8(2003
Ready
.
Figure F.3

6. In "SQL Server Properties -New Login" dialog enter “hazuspuser” in the name
field without parentheses as shown in Figure F.4.

7. Click SQL Server Authentication option. Enter the password "gohazusplus!!!"

without parentheses.

8. Uncheck the “User must change password at next login” option if it is checked.

9. Click OK.

You can get the names in 7 and 8 above by copying them from registry
[HKEY LOCAL MACHINE\SOFTWARE\FEMA\HAZUS-MH\General] (see Figure

F.2)

e For Name field copy it from uid in the registry and paste it in the appropriate

field.

e For Password copy it from pwd in the registry and paste it in the appropriate field.

e [t is better to copy these values from registry to avoid typographical errors.
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H Login - New
Select o

124 Gereral

[ Server Roles
% User Mapping
% Securables
[ Status

S Script - iﬁ Help

Login name: hazuzpuser

) Windows authentication

(%) 50L Server authertication

Pazzword: |oooooooooooooo

LCanfirm password: |................

Enforce password policy
Enforce password expiration

[T:User must chanage password at nest logini

Certificate name; |

Eep name: | |
Server
ATLHW 32P91450L2005
} Default databaze: | master v |
Connection:
PBSJY17205 Default language: | <default: w |
3¢ View connection properies
Progiess
Ready
0k ] [ Cancel J

Figure F.4

10. After that Click Server Roles Tab and check sysadmin. Click OK (Figure F.5).
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F Login - New

S’ - g Script = if‘] Help

ereral

% Server Roles

A ser Mapping Server role is used to grant server-wide security privileges to a user.

2 Securables

144 Status
Serverroles:
[] bulkadmin
[] dbereatar
[] diskadmin
[] processadmin
[¥] public
[] securityadmin
[] serveradmin
[] setupadmin
3 spzadrin

Server.

ATLHW3IZPI1NSOL2005

Connection:

PESJ417205

A4 View connection properties

Feady

0K ][ Cancel ]

Figure F.5

11. Confirm password “gohazusplus!!!”” and Click OK.

12. Now connect to the HAZUSPLUSSRVR installed by HAZUS-MH via the
Management studio. To do that Click the “Connect” button at the top left corner

of the SQL Server Management Studio and select Database Engine... option
(Figure F.6)
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l wicrosoft SQL Server Management Studio

File Edit ‘iew Tools ‘Window Community  Help

 Newouery | [y BR[| S W A B G R =
S Summary - X
Connect~| @ m [8] 7 pIE -
_|Lj Database Engine... | Server 9.0,1399 - PES1117205)
3 Ay servies. | ATLHW32P91\SQL2000 (SQL Server 8.0.194 - PBSJ
[ 1ntegration Services... ATLHW32PO115GL2000 & Leem(s)
|5l Reporting Services...
@ 0L Serve.r Mobile. .. Name
™, diskadmin A Databases
™, processadmin [ Security
iy publlc. ) [ Server Objects
?. securityadmin [ Replication
?‘. serveradmin Ea Ma';agemant

?‘, setupadmin
?‘. sysadmin
L3 Credentials
[ Server Objects
[ Replication
[ Management
[ Motification Services
it 5 fig

[By50L server Agent

gent ¥Ps disabled
50l 5 £.0,194 - PEST)

.1l Databases

1 Security

[ Server Cbjects
[ Replication

[ Management

|_% SOL Server Agent

Feady

Figure F.6

13. For Server name select or type in YourComputerName\HAZUSPLUSSRVR.
14. Select Windows Authentication for the Authentication

15. Click on the Connect button..

£F Connect to Server @

Microsoft fl":‘%?l.gows Server System
SQL Server 2005

Server name: |ATLHW32PS1\HAZUSPLUSSRYR |

Authentication: | windows Authentication v |

| |

LConnect ] [ Cancel ] [ Help ] [ Optionz »» ]

Figure F.7

16. Now, the new database server will be visible on the Management Studio as shown
in Figure F.8.
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[ Databases
= [ Security
[ Logins
= [ Server Roles
8, bulkadmin
78, dbereator
& diskadrnin
& processadmin
& public
,ﬂ securityadmin
8, serveradmin
& setupadmin
& sysadmin
[ Credentials
[ Server Objects
L3 Replication
[ Management
Services
Agent: (Agent XP:

=B
[ Databases
[ Security
[ Server Objects
[ Replication
[ Management

| ] ATLHW32P91\HAZUSPLUS

ATLHW3ZPI1HAZLISPLUSSRYR

Name
[dDatabases
[ Security
[ Server Objects
[ replication
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Figure F.8

17. Next navigate to Databases folder under HAZUSPLUSSRVR Server and expand
it. Select syHazus database, Right click on it and Task | Detach and click OK

(Figure F.9).
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Figure F.9
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18. Navigate to the folder that represents the new server (ATLHW32P91 in Figure
F.10). Select Database folder and Right click the mouse, Select Attach...
database... option as shown in F.10.
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19. This will launch the Attach Database dialog as shown in Figure F.11.
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Progress
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Figure F.11

20. Click Add button and browse to the folder where HAZUS-MH is installed. Within
HAZUS-MH folder open Data folder (Figure F.12).

21. Select SyHazus_Data.MDF and click OK twice

22. You should get a message that the syHazus is attached successfully.
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Locate Database Files - ATLHW 32P 913801 2005
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23. Right click the mouse on New Server (ATLHW32P91 in Figure F.13) in the
Management Studio. Select Properties from the short cut menu. This will launch
the Server Properties dialog. Click on Security option, and make sure that the
Server Authentication is set it SQL Server and Windows Authentication Mode
as shown in Figure F.13.
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Figure F.13

HAZUS-MH MR3 is ready to be run from the New SQL Server. Proceed with creating
the desired new study regions.

IMPORTANT NOTE:

Steps above are valid if the re-connection from the SQL Server Express edition to the full
version of SQL Server is done right after the HAZUS-MH setup. If any number of study
regions has been created already, then ALL those study regions must be also moved to
the full SQL Server 2005 (follow same process above as for syHAZUS database).
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F.4

Steps to Reconfigure HAZUS-MH to Use Original SQL Server Express

Once HAZUS-MH has been configured to run with SQL Server 2005 it cannot be
uninstalled. Before uninstalling HAZUS-MH it’s necessary to reconfigure HAZUS-MH
to run with HAZUSPLUSSRVR, the way it was configured by the installation. Follow
the steps outlined below to achieve this:

1.

2.

Launch SQL Sever Management Studio Manager.
Detach syHazus database from SQL Server.
Attach syHazus to the HAZUSPLUSSRVR.

Launch the SQL Server Service Manager from Start | Programs | Microsoft
SQL Server 2005 | SQL Server Configuration Manager. Select “SQL Server
2005 Services” from the list on the left, then select the HAZUSPLUSSRVR
instance, right-click, and select Restart.

Also restart the full SQL server instance by following the same steps.

Appendix F. Running HAZUS-MH with SQL Server 2000
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conducted pursuant to a contract with the Federal Emergency Management Agency (FEMA)
by the:

U ) e,

The National Institute of Building Sciences (NIBS), located in Washington, DC, is a non-
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P.O. Box 2012
Jessup, Maryland 20794-2012
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HAZUS® is a trademark of the Federal Emergency Management Agency.
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MESSAGE TO USERS

The HAZUS Hurricane Model is designed to produce loss estimates for use by federal, state,
regional and local governments in planning for hurricane risk mitigation, emergency
preparedness, response and recovery. The methodology deals with important aspects of the
built environment, and a wide range of different types of losses. Extensive national databases
are embedded within HAZUS, containing information such as demographic aspects of the
population in a study region, square footage for different occupancies of buildings, and
numbers and locations of bridges. Embedded parameters have been included as needed.
Using this information, users can carry out general loss estimates for a region. The HAZUS
methodology and software are flexible enough so that locally developed inventories and
other data that more accurately reflect the local environment can be substituted, resulting in
increased accuracy.

Uncertainties are inherent in any loss estimation methodology. They arise in part from
incomplete scientific knowledge concerning hurricanes and their effects upon buildings and
facilities. They also result from the approximations and simplifications that are necessary for
comprehensive analyses. Incomplete or inaccurate inventories of the built environment,
demographics and economic parameters add to the uncertainty. Where inventories,
demographics and economic parameters track closely those assumed and built into the basic
methodology, estimates of loss should be within a factor of two. Where one or more of these
parameters are incomplete or inaccurate the range of uncertainty may exceed a factor of two
or more.

The hurricane loss estimation methodology is based on sound scientific and engineering
principals and experimental and experience data. The methodology has been tested against
the judgment of experts and, to the extent possible, against records from several past
hurricanes. However, limited and incomplete data about actual hurricane damage precludes
complete calibration of the methodology. Nevertheless, when used with embedded
inventories and parameters, the HAZUS Hurricane Model has provided a credible estimate of
such aggregated losses as the total cost of damage.

Users should be aware of the following specific limitations:

e While the HAZUS Hurricane Model can be used to estimate losses for an individual
building, the results must be considered as average for a group of similar buildings. It
is frequently noted that nominally similar buildings have experienced vastly different
damage and losses during a hurricane.

e The Hurricane model contains definitions and assumptions regarding building
strengths that represent a norm for construction in hurricane zones. These norms are
defined in the technical manual. Where construction quality is known to be different
from the defined norms, larger uncertainties in loss projections may be realized.

HAZUS should still be regarded as a work in progress. Additional damage and loss data from
actual hurricanes and further experience in using the software will contribute to
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improvements in future releases. To assist us in further improving HAZUS, users are invited
to submit comments on methodological and software issues by letter, fax or e-mail to:

Philip Schneider

National Institute of Building Sciences
1090 Vermont Ave., N.W.
Washington, DC 20005

Tel: 202-289-7800 ext. 127

Fax: 202-289-1092

E-Mail: HAZUSGenHelp@nibs.org

Eric Berman

Department of Homeland Security
Federal Emergency Management Agency
Mitigation Division

500 C Street, S.W.

Washington, DC 20472

Tel: 202-646-3427

Fax: 202-646-2787

E-Mail: Eric.Berman@dhs.gov
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LIMITATIONS OF THE HAZUS-MH MR3 SOFTWARE

Installation

HAZUS-MH MR3 is certified to run on ArcGIS 9.2 SP2. Tests have shown that
HAZUS-MH MR3 is unable to fully function on the ArcGIS 9.2 platform only. SP1
is required, but SP2 is preferable. ArcGIS 9.2 SP2 is available from the ESRI
website.

HAZUS-MH MR3 is certified to run on MS Windows 2000 SP2, SP3 and SP 4 and
Windows XP SP1 and SP2. A user is allowed to install HAZUS-MH MR2 on MS
Windows 2000 and XP for Service Packs higher than SP4 and SP2 respectively, but
HAZUS-MH MR2 is not certified to work flawlessly with those service packs.

HAZUS-MH MR3 must be uninstalled only with the Windows Add/Remove
Programs utility. For details on uninstalling, please consult the User Manuals.

Users who plan to operate HAZUS-MH MR3 in a network environment will be able
to perform HAZUS operations, such as importing, but not study region creation.

Study Region Size

The database management system of HAZUS-MH MR3 is SQL 2005 Express. This
system has a size limit of 4 GB per database, which limits the size of the regions to
about 3,000 census tracts, equivalent to an area with a population of about 9 million.
For a multi-hazard study region that includes data for all three hazards, the 4 GB limit
will permit an even smaller study region. To work around this, the full version of
Microsoft SQL Server 2005 Workgroup Standard Edition must be used (see
Appendix F in the Hurricane User Manual).

Multihazard loss analysis capability is limited to the 23 states that experience
hurricane, flood and earthquake hazards and requires that the user first run annualized
losses for each of the three hazards.

To maximize the size of a study region that may be analyzed, set the virtual memory
size from a minimum of 2048 MB to a maximum of 4096 MB. For the earthquake
model, the virtual memory size may be increased from a minimum of /024 MB to a
maximum of 2048 MB for optimal operation. Here are the steps for setting the virtual
memory size:

Click on Start | Settings | Control Panel | System |
Click on the Advanced Tab

Click on the Performance Options button

Click the Change button under Virtual Memory
Replace the initial and maximum values

6. Click Apply

The HAZUS-MH MR3 installation allows the user to specify the folder where the
state data will be copied through the "Choose Data Path" dialog in the installation

Nk W=
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wizard. If, at the time of installation, the user specifies the folder where the data will
be copied after installation, they only need to perform Step 1 as described below. If
at the time of installation the User does not specify the folder where the state data will
be copied by the user after installation, or if they want to change the folder specified
during installation, then Steps 2 through 4 for updating the Registry should be
completed.

NOTE: The "Choose Data Path" dialog in the installation process only specifies the
folder where the state data will be copied by the user from the DVD after installation
has completed. This dialog doesn't copy the data from the DVD to the specified
folder; that has to be done manually by the user after installation.

1. Copy one or more of the state data folders (e.g., NC1), both the DVD identification
files (e.g., DI1.txt ” 4.txt) and "syBoundary.mdb" from the Data DVD to a folder on
your hard drive (e.g., D:\HAZUSData\). As an example, the following graphic
illustrates how the data for the state of South Carolina would be organized under the
HAZUS Data folder.

2. Next, point the program to the data folder on your local hard drive. To do this,
click the "Start" button and select "Run" to open the Run window, type "regedit" in
the Run window edit box and click the "OK" button to open the Registry Editor.
Navigate through the folders listed in the Registry Editor to the following location:

HKEY LOCAL MACHINE | SOFTWARE | FEMA | HAZUS-MH | General

3. Now look at the right side of the window and find the entry called "DataPath1".
Double click on "DataPath1" to open the Edit String window and enter the full name
of the folder on the hard drive that contains the data copied from the DVDs in the edit
box. Click the OK button to update the DataPath1 value.

IMPORTANT: Make sure the path ends with a "\" and do not change any of the other
registry settings.

4. Close the Registry Editor by choosing Exit from the File menu of the Registry
Editor.

Capabilities

Transferring data, including importing study regions, from HAZUS99, HAZUS99-
SR1, HAZUS99-SR2, HAZUS-MH and HAZUS-MH MRI to HAZUS-MH MR3
will require the assistance of technical support.

Inventory data and subsequently the Level 1 analysis functionality are unavailable for
the US held territories.

Components of independently developed data sets in the default inventory data might
not line up on maps, for example, the placement of bridges and roads, and facilities.
This situation can be addressed by updating the default inventory data with user
supplied data.

The Hurricane Model can be run for 22 states on the Gulf and Atlantic coasts and for
the state of Hawaii. Default tree inventory data is not available for Hawaii.
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e Loss estimates for large study regions of 2,000 census tracts or blocks might require 4
hours analysis time.

Technical Support

e Technical support is available via telephone, e-mail, or FAX. The numbers and
addresses are listed on the HAZUS software package and under the Help menu in the
software. Information on HAZUS updates, software patches, and FAQs are available
at www.fema.gov/hazus/.
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WHAT’S NEW IN HAZUS-MH MR1 - HURRICANE MODEL

Data
e Updated valuations for the general building stock.
Methodology
e Capability to assess hurricane mitigation options for multi-unit buildings and
manufactured housing.
e (apability to define hurricanes with NWS forecasts/advisories downloaded
directly from the Internet.
Other Features

e Operation on the new ArcGIS 9.0 SP1 platform.
e Capability to utilize third-party tools.

e Optimized software for rapid loss assessment.
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WHAT’S NEW IN HAZUS-MH MR 2 - HURRICANE MODEL

Data

2005 valuation data for all occupancy classes.

Means location factors for residential and non-residential occupancies on a county
basis.

Updated and validated valuation data for single-family residential housing and
manufactured housing based on comparisons with other national databases.

Zeros substituted for any negative values calculated for the daytime, nighttime,
working commercial, working industrial and commuting populations.

Construction age and values by decade for every census block with floor area
(square footage).

Methodology

Ava