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Message to Users

The HAZUS Flood Model produces loss estimates for vulnerability assessments and plans for
flood risk mitigation, emergency preparedness, and response and recovery. The methodology
deals with nearly all aspects of the built environment, and a wide range of losses. The user can
evaluate losses from a single flood event, or for a range of flood events allowing for annualized
estimates of damages. Using the extensive national databases that are embedded in HAZUS,
users can make general loss estimates for a region. These databases contain 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. 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 improved loss estimates.

The methods within the HAZUS Flood Model are commonly used by federal, state, and local
agencies for planning studies and are considered “reasonable.” Uncertainties are inherent in any
loss estimation methodology. They arise in part from incomplete scientific knowledge
concerning floods and their effects upon buildings and facilities. They also result from the
approximations that are necessary for comprehensive analyses. Factors such as incomplete or
inaccurate inventories of the built environment, demographics and economic parameters can
result in a range of uncertainty of two or more in loss estimates produced by the HAZUS Flood
Model.

Users should be aware of the following specific limitations:

e While the HAZUS Flood Model can be used to estimate losses for an individual building,
the results must be considered as average for a group of similar buildings.

e When using embedded inventories, accuracy of losses associated with lifelines may be
less than for losses from the general building stock. The embedded databases and
assumptions used to characterize the lifeline systems in a study region are necessarily
incomplete and oversimplified.

e The Flood Model performs its analysis at the census block level with small numbers of
buildings. Damage analysis of these small numbers makes the Flood Model more
sensitive to rounding errors. These results should be used with suitable caution.
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HAZUS should still be regarded as a work in progress. Additional damage and loss data from
actual floods and further experience in using the software will contribute to 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 Eric Berman

National Institute of Building Sciences Department of Homeland Security

1090 Vermont Ave., N.W. Federal Emergency Management Agency
Washington, DC 20005 Mitigation Division

Tel: 202-289-7800 ext. 127 500 C Street, S.W.

Fax: 202-289-1092 Washington, DC 20472

E-Mail: HAZUSGenHelp@nibs.org 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 MRS is certified to run on MS Windows 2000 SP2, SP3 and SP4 and
Windows XP SP1 and SP2. A user is allowed to install HAZUS-MH MR3 on MS
Windows 2000 and XP for Service Packs higher than SP4 and SP2 respectively, but
HAZUS-MH MRa3 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 Server 2005 Express
Edition. This system has a size limit of 4 GB per database, which limits the size of the
regions to 90,000 census blocks for a Riverine or Coastal flood analysis. Ninety
thousand census blocks approximates four counties and is 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 must be used (see Appendix H in the 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 the 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 1024 MB to a
maximum of 2048 MB for optimal operation. Here are the steps for setting the virtual
memory size (in Windows XP. See page 2-17 for Windows 2000):

1- Click on Start | Settings | Control Panel | System
2- Click on the Advanced Tab

3- Click on the Settings button under the Performance group

HAZUS-MH MR3 User Manual
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4- Click on the Advanced tab
5- Click the Change button under Virtual Memory
6- Replace the initial and maximum values

7- Click Set then OK three times to exit to the main screen

To speed up the study region aggregation process, state databases can be copied to the
local hard-disk. If necessary, the Registry can be updated so that HAZUS-MH looks to
the location where you copied the data on the local hard disk rather than to the default
DVD location.

The HAZUS-MH MRS 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,
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., D1.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 "DataPathl" 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 DataPathl value.

Limitations of the HAZUS-MH MR3 Software



Xiii

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 MR1 to HAZUS-MH MR3 will require
the assistance of technical support.

Except for Puerto Rico, inventory data are unavailable for the U.S. held territories.

Due to lack of default data, Riverine users in the States of Hawaii and Alaska and Puerto
Rico will be unable to perform hydrologic analyses. These users may still compute
Riverine flood hazard; however, options of specific return period and suite of return
periods will be unavailable. Instead specific discharge should be selected.

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.

When running the hydrology analysis the recommended limitation is 150 reaches to
ensure function completion.

When running the hydraulic (Delineate Floodplain) analysis, the recommended limitation
is 24-reaches for the suite and 90-reaches for single discharge or single return period,
assuming the machine has 2 GB of RAM.

Running the General Building Stock analysis might require 1 to 3 hours analysis time.
The flood date (Analysis -> Parameters -> Agricultural...) needs to be set before running
the agricultural analysis (Analysis -> Run -> Agricultural Products). Failure to do so will
result in a message during analysis that will require interaction and will likely delay
completing the batch of selected analyses.

The coastal What Ifs, Long-term Erosion and Shore Protection features are disabled.

BIT and INCAST

In the Flood Model, BIT does not allow mapping from specific to general building types.

Since INCAST development predated the development of the Flood Model in HAZUS-
MH, data types used for different types of hazard specific data in INCAST are not
compatible with those used in HAZUS-MH MR3. Additionally, INCAST does not
capture all hazard specific attributes used in HAZUS-MH MR3.
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INCAST can be used to capture flood hazard data which can be imported into HAZUS-
MH MR3 from hzincast table. However, the following fields should not be imported:
BldgType, Kitchen, Dinning and Sleeping.

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
http://www.fema.gov/plan/prevent/hazus/index.shtm/.

Limitations of the HAZUS-MH MR3 Software
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What’s New in HAZUS - Flood Model

Due to numerous changes in the hazard that impacts final results, it is recommended that users
build and analyze new study regions rather than import existing study regions. The most
important of these changes are shown below.

What’s New in HAZUS-MH MR1

Data
o Updated valuations for the general building stock.

Methodology
e Optimized riverine and coastal flooding hazard characterization

Other Features
e Operation on the new ArcGIS 9.0 SP1 platform
Improved integration with the underlying ArcGIS platform.
Capability to run HAZUS-MH MR1 without administrative rights.
Flood Information Tool (FIT) integrated into the HAZUS-MH MR1 installation.
Capability to utilize third-party tools.

What’s New in HAZUS-MH MR2

Data

e 2005 valuation data for all occupancy classes.

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

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

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

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

Methodology
o Capability to create study regions larger than four counties using the full version of SQL
Server. (The 90,000 census block limit, which approximates four counties, is still
applicable to study regions created with SQL Server MSDE with its 2 GB size limit.)

Other Features
o Keyboard operation of all user interface operations with some exceptions.
e Operation on the ArcView 9.1 SP1 platform.
o Certified on Windows XP SP2.
e Operation on the MDAC 2.8 data access engine from Microsoft.

HAZUS-MH MR3 User Manual
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What’s New in HAZUS-MH MR3

Data
e Commercial data updated to Dun & Bradstreet 2006.
e Building valuations updated to R.S. Means 2006.
e Building counts based on census housing unit counts for RES1 (single-family dwellings)
and RES2 (manufactured housing) instead of calculated building counts.

Methodology
e User-supplied flood maps and flood depth grids import into the “quick look” and
“enhanced quick look” functions.
e Optimized building analysis.
e Revised hazard menu graphic user interface.

Other Features

Operation on the ArcView 9.2 SP2 platform.

Operation on Microsoft SQL Server 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.

What’s New in HAZUS — Flood Model
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Chapter 1 Introduction to the Flood Loss Estimation
Methodology

1.1 Overview of the Methodology

HAZUS provides nationally applicable, standardized methodologies for estimating potential
wind, flood, and earthquake losses on a regional basis. HAZUS can be used to conduct loss
estimation for floods and earthquakes, and contains a preview model for hurricane loss
estimation. The multi-hazard HAZUS is intended for use by local, state, regional officials, and
consultants to assist mitigation planning and emergency response and recovery preparedness.
For some hazards, HAZUS can also be used to prepare real-time estimates of damages during or
following a disaster.

The HAZUS Flood Model is for floodplain managers, their contractors, and others who are
responsible for protecting citizens and property from the damaging affects of flooding. It is an
integrated system for identifying and quantifying flood risks based on state-of-the-art analysis. It
provides an analytic, decision support tool to help communities make informed decisions
regarding land use within their flood prone areas.

An overall schematic of the HAZUS Flood Model methodology is presented in Figure 1.1.
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Figure 1.1 Flood Model Schematic

As shown in this figure, the Flood Model methodology consists of two basic analytical
processes: Potential Earth Science Hazards, in this case the flood hazard analysis, and damage
analysis, in this case the flood loss estimation analysis. In the hazard analysis phase,
characteristics such as frequency, discharge, and ground elevation are used to model the spatial
variation in flood depth and velocity. During the loss estimation phase, structural and economic
damage is calculated based on the results of the hazard analysis through the use of vulnerability
curves. Model results can then be conveyed to the user via a series of reports and maps.

The HAZUS software requires ArcGIS 9.2 to run and the flood model requires the associated
spatial analyst extension. After study region aggregation, the program runs efficiently on a
desktop computer. This manual gives detailed instructions for using the HAZUS program, but
assumes that users have some proficiency with Geographic Information Systems (GIS) software.
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1.2 Flood Hazards Considered in the Methodology

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

Depth, duration and velocity of water in the floodplain are the primary factors contributing to
flood losses. Other hazards associated with flooding that contribute to flood losses include
channel erosion and migration, sediment deposition, bridge scour and the impact of flood-born
debris. The HAZUS Flood Model allows users to estimate flood losses due to depth of flooding
although Level 1 users can develop order of magnitude losses due to flood velocity to the general
building stock (GBS). The agriculture component will allow the user to estimate a range of
losses to account for flood duration. The flood model does not estimate the losses due to high
velocity flash floods at this time.

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

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

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

1.3 Types of Buildings and Facilities Considered

An important requirement for estimating losses from floods is the identification and valuation of
the building stock, infrastructure, and population exposed to flood hazard (i.e., an inventory.)
Consequently, the HAZUS Flood Model uses a comprehensive inventory in estimating losses.
This inventory serves as the default when a user does not have better data available. The
inventory consists of a proxy for the general building stock in the continental United States.
Additionally, the model contains national data for essential facilities (e.g., police stations), high
potential loss facilities (e.g., dams), selected transportation (e.g., highway bridges) and lifeline
systems (e.g., potable water treatment plants), demographics, agriculture products (e.g., corn),
and vehicles. This inventory is used to estimate damage (%), and the direct economic losses for
some elements (i.e., the general building stock) or the associated impact to functionality for
essential facilities.
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The Earthquake Model’s general building stock is currently available at the census tract level,
but increased resolution is needed to support the Flood Model. The census block was chosen as
the level of aggregation due to its relatively small geographic size and the capability of the
census to identify data at that level of detail. As the census data only provides sufficient
information for the development of the residential structures data, Dun & Bradstreet (D&B)
provided data for non-residential structures at the census block level.

1.4 Levels of Analysis
The Flood Model is designed for three levels of analysis:

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

Some components of the methodology cannot be performed in a Default Data Analysis since
they require more detailed inventory than that provided with the methodology. The following are
not included in the Default Data Analysis: damage/loss due to ground failure or erosion (riverine
only), damage/loss due to earthquake driven flooding such as tsunamis or seiche, damage/loss
due to dam failure. At this level, the user has the option (not required) to enter information about
their own local facilities in lieu of using the default point facilities (e.g., essential facilities). The
user also has the option to replace the general building stock utilizing tools provided with
HAZUS. One week to one month would be required to collect relevant information depending
on the size of the region and the level of detail the user desires.

Level 2 analysis improves level 1 results by considering additional data that are readily available
or can be easily converted or computed to meet methodology requirements. In Level 2, the user
may need to determine parameters from published reports or maps as input to the model. It
requires more extensive inventory data and effort by the user than the Default Data Analysis. The
purpose of this type of analysis is to provide the user with the best estimates of flood
damage/loss that can be obtained using the standardized methods of analysis included in the
methodology. Flood Model users will be required to use the Flood Information Tool (FIT) to
pre-process their flood hazard data for use in the Flood Model. This is to ensure consistency in
their local data and format the data to be read by the Flood Model. It is likely that the user will
need to employ consultants to assist in the implementation of certain methods. For example,
knowledgeable users of hydrology and hydraulics models are required to define flood elevations.

All components of the methodology can be performed at this level, with the exception of the
velocity analysis, and the best results would be based on locally (user) developed inventories.
As the user provides more complete data, the quality of the analysis and results improve.
Depending on the size of the region and the level of detail desired by the user, one to six months
would be required to obtain the required input for this type of analysis.
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Level 3 analyses require extensive efforts by the user in developing information on the flood
hazard and the measure of exposure. This type of analysis incorporates results from engineering
and economic studies carried out using methods and software not included within the
methodology. At this level, one or more technical experts are required to acquire data, perform
detailed analyses, assess damage/loss, and assist the user in gathering extensive inventory data.
It is anticipated that at this level there will be extensive participation by local utilities and owners
of special facilities. There is no standardized Advanced Data and Models Analysis study. The
quality and detail of the results depend upon the level of effort. Six months to two years would
be required to complete an Advanced Data and Models Analysis. Each subsequent level builds
on and adds to the data and analysis procedures available in previous levels.

Figure 1.2 provides a graphic representation of the various levels of analysis and the subsequent
user sophistication to achieve that level of analysis.

Required user
effort and data

3/ Input
i sophistication

Detailed
engineering data

Combinations
2 of local and
default hazard,
building, and damage data

1 Default hazard, inventory,
and damage information

Levels of Analysis

Figure 1.2 Levels of Analysis and User Sophistication

The attributes of the model for each level of analysis and examples of typical applications are
presented in Table 1.1.
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Table 1.1 Attributes of the HAZUS Flood Model

Level 1

Level 2

Level 3

Hazard

User supplied Digital Terrain or Elevation
Model (DEM), typically the USGS 30-meter
DEM. The Flood Model will use default
hazard data including Hydrologic Unit Codes,
and accumulation methodology to develop
approximate stream centerlines. USGS
regression equations and gage records will be
used to determine discharge frequency curves.

User supplied flood stream cross-sections
attributed with elevations, or lines of Base
Flood Elevation (BFE). Coastal users will
supply polygons attributed with the BFE. A
flood boundary of some form is required.
User supplied hazard data pre-processed via
the FIT. DEM consistent with their FIT
data

Similar to Level 2 although the user will
likely work with Hydraulic models outside
of the flood model and the FIT. User will
be required to pre-process the data through
the FIT.

Inventory

HAZUS default data. Allocation of census
block data via statistical analysis, and broad
assumptions for first floor height based on
foundation distributions. Agriculture products,
vehicles, essential facilities, some
transportation and utility facilities

User supplied inventory data such as Tax
Assessor data processed through the
Building Inventory Tool (BIT) (Census
Block aggregation). Inventory data
developed via site surveys through the
Inventory Collection Tool (INCAST) (site
specific analysis). Users enhance the first
floor height and other parameters.

High quality data re: building values, flood
vulnerabilities, contents, occupancies, etc,
extended to industrial and other high-value
facilities.

Damage Curves

Broad regional default curves based on

available FIA or USACE depth damage curves.

Library of curves available for user selection.
User may create their own function using
library curves as guides.

User specifically modifies the existing
curve library for local practices.

User-input curves based on detailed
building surveys, specific crop conditions
etc.

Damage
Estimation

Area weighted damage estimates based on the
depth of flooding within a given census block.
Losses developed for general building stock,
essential facilities, vehicles, agricultural
products, select transportation and utility
features.

Consistent with Level 1, estimation
enhanced by improved hazard data and
detail in inventory data and modification to
damage curves.

Consistent with Level 1, estimation
enhanced by improved hazard data and
detail in inventory data and modification to
damage curves.

Direct Loss/
Impacts

Cost of repair / replacement, shelter needs,
temporary housing, vehicles, crop & livestock
losses.

Consistent with Level 1,estimation
enhanced by improved hazard data and
detail in inventory data and modification to
damage curves.

Consistent with Level 1, estimation
enhanced by improved hazard data and
detail in inventory data and modification to
damage curves.
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Table 1.1 Attributes of the HAZUS Flood Model

Level 1

Level 2

Level 3

Induced Losses

Debris developed from direct damage to
buildings based on floor areas from the general
building stock.

Consistent with Level 1, estimation
enhanced by improved hazard data and
detail in inventory data and modification to
damage curves. Site specific debris
generation currently not available in the
flood model, must be based on census block
attribution of floor area.

Consistent with Level 1, estimation
enhanced by improved hazard data and
detail in inventory data and modification to
damage curves. Site specific debris
generation currently not available in the
flood model, must be based on census
block attribution of floor area.

Indirect Loss/

Sectoral economic impacts.

Sectoral economic impacts.

Sectoral economic impacts.

Impacts
e Flood mitigation / regulatory policy-making, | Planning, zoning, development e Analysis for essential, cultural, high-
regional, state, federal levels e Selecting mitigation alternatives loss potential facilities
Typical Pre-feasibility studies e Pre-feasibility engineering studies e Emergency planning and real-time
e i i i -ti response
Applications Real-time emergency response with no e Emergency planning and real-time p

warning

e Preliminary planning, zoning development

response
e Environmental impact analysis
e Education

e Mitigation and engineering research
e Scientific research

LT



1.5 Assumed Levels of Expertise of Users

Flood model users can be broken into two groups: those who perform the analysis, and those
who use the results. For some efforts 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 analysis will be. End users of the loss estimation analysis need to be
involved from the beginning to make results more usable.

Those who performed the flood model analysis must, at a minimum, have a basic understanding
of flood risk issues. Even Level 1 users will be prompted to enter appropriate community
specific information, such as the drainage area the model should use when generating the stream
network, or the 100-year Still Water Elevation (SWEL) when performing a coastal analysis. 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 flood loss problem.

To obtain the best results, it is assumed that the loss analysis will be performed by a team
consisting of floodplain manager(s), structural engineer(s), economist(s), sociologist(s),
hydrologist(s), emergency planner(s), public works personnel, and the loss estimate users. These
individuals are needed to develop flood return periods or discharges of interest or concern,
develop and classify building inventories, provide and interpret economic data, provide
information about the local population, and to provide guidance on what loss estimates are
needed to fulfill the user’s goals. The participation of at least one GIS specialist with some level
of familiarity or expertise in data management and GIS would be very beneficial.

If a local or state agency is performing the analysis, some of the expertise can be found in-house.
Experts are generally found in several departments: building permits, public works, planning,
public health, engineering, information technologies, finance, historical preservation, natural
resources, and land records. Although internal expertise may be most readily available,
participation of individuals from academic institutions, citizen organizations, and private
industry cannot be underestimated.

1.6 When to Seek Help

The results of a loss estimation analysis should be interpreted with caution. If using the Level 1
methodology with default data, there will be a great deal of uncertainty associated with the loss
estimate. 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 to assist
with interpreting the results. It is also advisable to retain objective reviewers with subject
expertise to evaluate and comment on map and tabular data outputs.

A consultant familiar with hydrology and hydraulics (H&H) will understand the basis of the
methodology and can provide a great deal of input on the utilization of output results. Attention
should be given to any differences in the methodology used to define documented scenarios. A
scenario event that is defined without an in-depth understanding of the flood sources and built
environment may not be appropriate for the loss estimation analysis.
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If the user intends to modify the default inventory data or parameters, assistance will be required
from an individual with expertise in the subject. For example, if the user wishes to change
default percentages of model foundation types for the region, a structural engineer with
knowledge of regional design and construction practices will be helpful. Similarly, if depth-
damage relationships or other curves selected from the damage function library need editing,
input from a structural engineer is recommended. Modifications to defaults in the direct and
indirect economic modules require input from an economist.

NIBS has established technical help for HAZUS users. Users should contact FEMA or NIBS at
the email, phone, fax, or addresses provided in this manual. For information on technical
support users, agency and organizational websites are also listed in this report to access
Frequently Asked Questions (FAQs), software updates, training opportunities, and User Group
activities.

1.7 Methodology Results

There is a great deal of flexibility in displaying output. Tables of social and economic losses can
be displayed on the screen, printed, or pasted into electronic documents. Most outputs can also
be mapped. Colors, legends and titles can be easily altered. Results can be compiled to create
electronic presentations, or as inserts to a community project report.

Examples of graphical and numerical outputs that can be produced by the program are found in
Figure 1.3 and Figure 1.4.
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Figure 1.3 Sample Graphic Output Flood Depth Grid for A 100-year Flood
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Figure 1.4 Sample Numerical (Crystal Report) Output

Chapter 1. Introduction to the Flood Loss Estimation Methodology



1-11

1.8 Uncertainties in Loss Estimation

The user should always be aware that numbers produced by software models such as HAZUS
are to be used with a certain degree of caution. Uncertainty within the results can be introduced
from a number of sources including the use of national datasets to represent local conditions,
simplifications within the model introduced to allow the model to have flexibility with Level 1
users, and errors introduced as part of the mathematical processing within the software code.
Finally, user input can also have a great affect on the uncertainty associated with the results. At
this time, the flood model does not provide the user with an assessment or “treatment” of
uncertainty. As a planning tool, the consistency and value of the results developed by HAZUS
cannot be understated. When properly used, the results developed by HAZUS can allow a user
to identify and manage the flood hazard especially as it relates to development trends and the
management of fiscal resources.

1.9 Applications of the Results

Figure 1.5 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.

HAZUS-MH MR3 User Manual



1-12

FLOOD HAZARD INVENTORY

Frequency S
Infrastructure

Fopulation

Agriculture

Debriz Generation

INDIRECT LOSSES

Figure 1.5 Sample Numerical (Crystal Report) Output

1.10 Organization of the Manual

The User Manual provides the background and instructions for developing an inventory to
complete a flood 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 contents and
organization of the User Manual are outlined below.

The Technical Manual accompanies this publication. It documents the default data and explains
the methodology used to calculate flood related losses. Together, the two manuals provide a
comprehensive overview of the nationally applicable loss estimation methodology.

Chapter 1: Provides the user with a general understanding of the purpose, uses and
components of a regional flood loss estimation analysis.

Chapter 2: Gives instructions for installing, starting, and installation verification of HAZUS.

Chapter 3: Provides an analysis using only default data.
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Chapter 4:

Chapter 5:

Chapter 6:
Chapter 7:

Chapter 8:

Chapter 9:

Chapter 10:

Chapter 11:

Chapter 12:
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Provides an overview of the types of data required to run the loss analysis, as well
as a description of the default databases.

Contains detailed information about what data are needed to complete a loss
study, sources of inventory, how to collect inventory, and related expenses to
anticipate. This chapter also describes how to convert data to the correct format
for the methodology, and how to enter data into HAZUS.

Includes instructions for entering data, editing records and geocoding addresses.
Provides the user with a discussion on how to display, modify and print databases.

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.

Discusses the Flood Information Tool (FIT) briefly. This ArcGIS extension is
designed to process user-supplied flood hazard data into the format required by
the HAZUS Flood Model.

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

Discusses how to view results and provides suggestions on how to develop a
report.

References.

The User Manual is written in language that should be easily understood by a user of the
methodology. Highly technical terms are avoided where possible, but a glossary of terms is
provided in Appendix H to supplement any definitions that are needed. A compilation of
relevant references is found in the References Section.

The appendices contain detailed information about the structure of the methodology.

Appendix A

Appendix B

Appendix C

Installation verification provides a quick start tutorial for the HAZUS
Flood Model.

Provide descriptions of the model building types that are used in the
methodology.

Provides the user with examples of using the HAZUS Flood Model to
support policy decisions and other flood-related applications. The
chapter also provides a complete explanation of the “what if?”
capabilities of the flood model.
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Appendix D

Appendix E

Appendix F
Appendix G

Appendix H

Database dictionary containing details about the format of the HAZUS
databases.

GIS Data Dictionary containing metadata regarding GIS datasets used as
input in the flood hazard computations.

ALOHA / MARPLOQOT Integration with HAZUS
FLDWAV / FLOODVIEW Integration with HAZUS

Running HAZUS with SQL Server 2005
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Chapter 2

2.1 System and Software Requirements

Installing and Starting HAZUS-MH MR3

In order for HAZUS to run properly, your system must meet certain minimum requirements.
Table 2.1 Hardware and Software Requirements for HAZUS 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 earthquake
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-MH MR3
Minimal Moderate Recommended
Computer Speed | Pentium® 11 1 GHz | Pentium® 4 2 GHz Pentium® 4 with 800 MHz
Memory | core speed and core speed and system bus and 2.6 GHz
512 MB RAM 512 MB RAM (or better) core speed and
1 GB RAM
Note: Allows Note: Allows fast Note: Allows fast
moderately fast analysis of medium- analysis of large urban
analysis of small sized communities areas and real-time
communities only and real-time analysis | analysis for all
for small communities | communities
Computer | 10 GB 40 GB 80 GB
Storage:
Free Hard Disk | Note: Allows Note: Allows Note: Allows installation
Space | installation of installation of of HAZUS and storage of
HAZUS and storage | HAZUS and storage 25 or more scenarios for
of three scenarios of three scenarios for | large urban areas
for a medium-sized | large urban areas
community
Hardware | CD-ROM reader with 32x minimum read speed
Accessories | DVD-ROM reader with 12x minimum read speed
Graphics Card with 800x600 minimum resolution
Mouse, Keyboard and 19” Monitor
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Minimal Moderate Recommended

Supporting | Microsoft Windows 2000 SP2 SP3 and SP4 (and Microsoft Windows XP
Software | SP1 (English Versions)

ArcView 9.2 SP2

Spatial Analyst extension required with flood model.

e HAZUS installation will allow user to install HAZUS on MS
Windows 2000 and XP Service Packs higher than SP4 and SP1

respectively, but HAZUS is not certified to work flawlessly with
those service packs.

e For specific directions about using HAZUS with Windows XP SP2
please refer to the document DirectionsForUsingHazus-
MH_With_WinXP_SP2.doc on the installation DVD or HAZUS-MH
installation folder.

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.

2.2 Installation

Before installing HAZUS, the minimum requirements listed in Section 2.1 should be met. If you
are upgrading from HAZUS-99, read the section at the end of this chapter entitled “Upgrading
from HAZUS-99 to HAZUS-MH”.

To install HAZUS, follow the steps outlined below.

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

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

3. If the setup does not launch automatically follow steps (4 and 5).
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4. From the Windows Start menu select Run.... The following screen will appear.

= Type the name of a program, folder, document, ar
: Internet resource, and Windows will open it For wou,

Qpern: | | v|

[ Cancel ][ Erowse. .. ]

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, ar
Internet resource, and Windows will open it For wou,

Cpen: | d:\setup.exe| " |

[ OK%_H Cancel H Browse, ., ]

Figure 2.2 Start the HAZUS Setup Program
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6. The setup program will appear. Click on the Next button.

HAZUS-MH MR3

Welcome to HAZUS MH MR3 Setup

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

Memt > | Caticel |

Figure 2.3 Start of the HAZUS Installation Program

HAZUS-MH MR3

Customer Information

Pleaze enter yaur infarmation. I

|Jzer Marne:
|

Comparny Mame;

Inztall thiz application for:

* Anpone who uses this computer [all users]

" Only for me [4B5 Consulting)

< Back | Cancel

Figure 2.4 Register User Name and Program Permissions

7. 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.
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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.

Setup Type ! Setup Type !

Select the Setup Type 1o nstal \h Selact the Sehup Type to nutsl ‘\h
ik the type of Setup you pretes. then chok, Nesd. ‘ Chck the type of Setup you prefer, then chok Nest.
& Complete m:“*f“hﬂ*o.#.hm“mw, Frecommended for ™ Complsls :v::ﬂ:(llrmlﬂm-dn"mlmm! Hecommended ine
(~ Compact  Progesen vl be inaled with i - " Compact P al ke e vith
Bk [ Weas | coren | sl | E | e
Figure 2.5 Complete Installation Figure 2.6 Custom Installation

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.

Choose Folder § |
Choose Destination Location ¥ . .
3 Flease choose the installation Folder.,
Select folder where Setup wil install files. |\h
Setup will install HAZUS -tH in the following falder.
Directaries:
Ta install to this folder, click Nest. Ta install to a different folder, click Browse and select
snather folder. =-{3) Program Files -~
L) Apoint
i) Broadcom
i Cikrix
=) Common Files
Destination Folder i) ComPlus Applications
C:\Program Files\HAZUS MHY (C3) COMERANT
L) Crystal Decisions
Space Aequired on C: 4346912 K i~ Dell v
Space Available on C: 15346596 K
< Back Mext > | Cancel ‘ [ Ok ] [ Cancel

Figure 2.7 Specify the Path of the Figure 2.8 Specify the Path of the
HAZUS Program Directory HAZUS Directory Interactively

Otherwise click on the Browse button and interactively choose a directory. The window
will appear as shown in Figure 2.8.

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.
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10. Folders will be created for the data files associated with your study regions. Specify the

primary destination directory where you prefer HAZUS 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.

HAZUS MH MR3 Choose Folder =)
Choose Regions Path .
Please choose the installation folder.
Select folder where study regions will be. «m
‘ Path:
Please enter the location where HAZUS-MH stores the study regions data. “rou may type a Cii\Regions
nev folder name or click the Browse button to find a new location, . .
Directories:
+-{) UniPrink s
[C\Program FilessHAZLS MHY {2 Windows Media Player
- windows WNT
Browse... HT) merox
H-{7) WINDOWS
-1 winnk
+-ge Daka (D)
+ L DVDJCD-RAW Drive (E:)
+ -5 Emergsvesd on ‘Aklantasd (G v
< Back Next » | Canc [ OK l [ Cancel ]
Figure 2.9 Default Directory for Figure 2.10 Create Directory for
Study Region Files Study Region Files

11. By default the DVD Drive is assumed to be the folder where the state data will be

available for running HAZUS. 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 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.
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HAZUS -MH B3
Chooze Data Path

Select folder where agaregation data will be.

Pleaze enter the location where HAZUS-MH MBS gets its data for aggregation. vou may
twpe a new folder name or click the Erowse button ta find a new location.

|D:\_Eui|d_49_c:ff_DVD'~.

Browse...

< Back Mewut » | Cancel

Figure 2.11 Set Data Path

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).

HAZUS-MH MR3

Select Features

Chooze the features Setup will inztall.

Select the features vou want to install, clear the features you do not want ta install

Earthquake 27484 K. Dezcription

Flood 1923292 K This fea_ture will inztall Flood
Hurmicane 1402964 K Infarmation T ool

BIT 164536 K

V] [INnCasT 149116 K

1759520 k.

[Cehesee ]

Space Required on C: 4346912 K
Space Available on C: 152347976 K,

< Back Mest » | Cancel |

Figure 2.12 Select Each Hazard Module and Tool Program to Install
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Here is a brief description of the different components:

e Earthquake One of three natural hazard program components.
e Flood One of three natural hazard program components.

e Hurricane 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

13. Your next screen will show the installation option you selected and the directory paths
you designate 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.

HAZUS-MH MR3

Start Copying Files
Review settings befare copying files.

copying flles

Current Seltings:

format.

Setup has enough information to stat copying the program files. |f you want to rerview or
change any settings, click Back. |f you are satisfied with the settings, click Install to begin

User Information:
ABS Cansuling
ABS Consulting

Setup Type:

Feature[s] will be installed:
- Earthquake Module
- Flood Module

<« Back Instal

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

| Cancel

Figure 2.13 Complete Installation

Settings

Review the installation settings.

previous windows and change the previous selections.

Click on the Back button to go back to any of the
If you are satisfied with your

selection, click the Install button.

HAZUS-MH MR3

Start Copying Files
Review settings before copying files.

Setup has enough information to start copying the program files. |F pou want to review or
change any settings, click Back. |f pyou are satisfied with the settings, click Install to begin
copying files.

Current Settings:

User Information ~
ABS Consulting
ABS Consulting

Setup Type:
CUSTOM: You select the options that pou want ingtalled,

Feature(s] Will be installed
- Earthguake Module
- Flood Module -

< Back Install

| Cancel

Figure 2.14 Custom Installation
Settings
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14. 1t 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 Einish to return to the Windows Setup.
It is recommended that your restart your machine.

Inztall5 hield Wizard Complete

@ Setup has finished instaling HAZUS-MH MB3 on wour
camputer.

Finish | ‘

Figure 2.15 Dialog Box Indicating Successful HAZUS Installation

2.3 Upgrading from HAZUS99 to HAZUS-MH

HAZUS 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 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 applies the newest GIS technology to improve loss estimation analysis
and results.

Inventory data and study regions cannot be used directly in HAZUS. Individual inventories can
be imported to a geodatabase; regions (i.e. HAZUS99 analysis regions) cannot. Re-run the loss
estimation analysis in HAZUS 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-MH icon/shortcut on the
computer’s desktop. To start the program, double click on the HAZUS-MH icon shown in

Figure 2.16.

HAZL5-MH
MRS

Figure 2.16 HAZUS 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.

'a Control Panel

@, Set Program Access and
Defaulks

e, Conneck To 3
AE)

= Frinkers and Faxes

@J 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.
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1 AddonRemove Prograns

% Curtently steled programs: [ chow updates §nrthy:@
Changecr | By CA Unicenter Scftnare Delivery Size
r" o Remave
see also @« Pragrams ﬁ-] Easy Access Butkon Support iz
& windows Update % 1 . - i
Q)Helnandslfnpurt ["F_" ?::;::;and :.’ User Accounts w 1U5-MH MR3
€% Other Control Panel - Eonnsctions %
ey ) 1}
Add or Remove  __|_ an
?ﬁ [ —— ' i NEW
\ Sounds, Speech, T ngrams ST, T
2)(2) andBuiio Becessitibey Tochange this program or emave it from your computer, cick Chang
=
Figure 2.1 lect Add/Remov : :
gure 2.18 Select Add/Remove Figure 2.19 Uninstall HAZUS-MH MR3

Programs

You will be prompted with an Add/Remove Program Properties window as shown in Figure
2.19. Highlight HAZUS-MH 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 (ex. Add tools), Repair (reinstall) program components, or Remove all
of the previously installed HAZUS files.

HAZUS-MH MR 3

Welcome

Madify, repair, or remove the program.

Welcome to the HAZLS-MH MR 2 Setup Maintenance program. This program lets you modify
the current installation. Click one af the ophions below.

i+ Modify
Select new program features to add or zelect currently installed features o
TEMOYE,

" Repair

ﬁ Feinztall all program features ingtalled by the previous setup.

" Remove

@ Remove all installed features.

InztallShield

< Back | Mext > I Cancel |

Figure 2.20 Modify, Repair, or Remove the HAZUS Program

HAZUS-MH MR3 User Manual



2-12

2.6 Program Basics

HAZUS 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-MH:Earthquake-EarthquakeReg2NC =10 5[

J File Edit Wiew Inwentory Hazard Analysis Results Seleckion Tools Help

| @08 2ax - -z 4| |aaiaodes o

=1 Layers
El B hzTract

= Study Region Boundary

Figure 2.21 HAZUS Menu Bar Adds Functions to ArcMap

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-MH to the ArcMap menu.
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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 data and map display. Zoom in or out. Show the geodatabase
View Table of Contents.

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

*

Hazard* Select hazard maps and the scenario event you wish to work with.

Analysis* | Modify the analysis data, parameters and assumptions.

Results* Used to view and map analysis results.

Insert Customize the layout view.

Locate multiple inventory items based on criteria you provide, and

Selection search for specific record information.
Tools Basic GIS utilities menu.

Help files are available for ArcGIS only. Help files for HAZUS-
Help MH are not available in the current version, due to budget

constraints.

® HAZUS-MH: Flood - Alamance_County_NC

File Edit Wiew |Inventory Hazard Analvsis Results Insert Selection Tools Window Help

& o EE General Building Stock Square Footage...
Essential Facilities. .. Building Count... i
m High Potential Loss Facilities... ¥aluation Parameters... i
A [ l'::‘alné User Defined Facilities Dollar Exposure (Replacement Walue). .
- Cens Transportation Systems... LEpl SR PRSI S...
e . Depreciated Exposure...
_ hud Ltility Syskems. ..

General Qccupancy Mapping...
ks Hazardous Materials...
Flood Specific Occupancy Mapping... Ir

DL Firsk Floor Elewvations

Agriculbural Products... ‘
Building Import Tool (BIT)... h

I I W

Yehicles...

Figure 2.22 HAZUS Inventory Menu
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HAZUS-MH: Flood - Alamance_ County HC

File Edit w¥iew Inwventory Ha;ard%nalysis Results Insert Sele

@. = =H = Flood Hazard Tvpe... =T

Scenario >
Zensus Blocks Riverine N
[ census Block:
= Census Tracks Coastal >
Census Track Owick Analysis =

= Study Region Bo

Figure 2.23 HAZUS Hazard Menu

AHAZUS -MH: Flood - Alamance County MC

Eil= Edit Wiew Inwventory Hazard | analysis L}.}esults Insert Selecki

& 2 & & = Damage Functions »

R.esktoraktion Functions

>
Paramekters > =
»

Srd Party models

Census Blocks
[ ensus Blocks
- Census Tracks
[ Zensus Tracks
= Study Region Boundary Saick Analysis. .
I Study Region Boundar

Eil= Edit Yiew Iowventory Hazard analysis %sults Insert Selection Tools wWindow Help

@ P u é ey Wiewy Current Scenario Results By...

B Flood Hazard Maps »

- £F Layers General Building Stock Darmage »
= BoundaryPalygon
General Building Stock Econormic Loss >
= RPC100
Walue

. High : 26.0651

Low : 5.72205=-00%
Chosenshorelines

i
]

Census Blocks

[ Census Blocks

Zensus Tracks

[ Census Tracts

Study Region Boundary
[ Study Region Boundary

G

i
]

Casualties »

Srd Party Models

Figure 2.25 HAZUS Results Menu
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2.6.2 Tool Bar

A Tool bar is a set of buttons that execute commands by clicking on them. The standard
HAZUS tool bar appears under the menu bar. The tool bar 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; 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 for Use for HAZUS-MH MR3
For Flood Model specific limitations please see Appendix A.5.

Region Size and Analysis Time (based on earthquake model):

Analysis Time Analysis Time

S.No Region Size Aggregation Time
(Select All (Rapid Assessment)
Without Contours) P
1 150 Tracts 6 Minutes 10 Minutes 7 Minutes
2 500 Tracts 7 Minutes 30 Minutes 20 Minutes
3 2000 Tracts 30 Minutes 2 Hours 1 Hour 30 Minutes

Rapid assessment excludes the following modules: Damage by Building Count, All HPLF, AEBM, User Define
Structures, All Transportation except Highways roads and bridges and Airports, All Utilities except Potable water
and electric power system performance, Inundation, Contours
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Virtual Memory:

Min Virtual Memory Min Virtual Memory
S.No Region Size
(Scenario other than AAL) (Scenario AAL — Eq Only)
1 150 Tracts 328 MB 512 MB
2 500 Tracts 512 MB 848 MB
3 2000 Tracts 1024 MB 2048 MB

The user can expect the following limitations in using HAZUS-MH MR3.

1. SQL Server 2005 Express Edition 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
work-around the 4 GB database limit, the full version of Microsoft SQL Server must be

used. Refer to Appendix H of the User Manual for details.

2. 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 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 and copy the DVD data to the folder
specified at the time of 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 A 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:
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HKEY_LOCAL MACHINE | SOFTWARE | FEMA | HAZUS-MH | General

C.

d.

Now look at the right side of the window and find the entry called "DataPathl1".
Double click on "DataPath1" and enter the full name of the folder on the hard
drive that contains the data copied from the DVDs.

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

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

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

Freeing memory using SQL Server Manager

SQL Server can often lock memory as a working set. Because memory is locked, HAZUS or

other applicati

ons 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
all

you want the computer to do?” list, click Restart. NOTE: Restarting will close
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.

e.

Close HAZUS and related applications (BIT and InCAST), if they are
running.

Open a Command window (Start | Run | Cmd)

Type NET STOP MSSQL$HAZUSPLUSSRVR and hit Enter. You should
see a message about the service stopped successfully.

Type NET START MSSQL$HAZUSPLUSSRVR and hit Enter. You
should see a message about the service started successfully.

Close the Command window by typing Exit.

Increasing Virtual Memory to Run Large Study Regions

An “out of memory” error might occur when running a flood analysis for a large study region.

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 (in Windows
2000. See page xi for instructions in Windows XP.) is as follows:
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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).

i

Fle Edt View Favortes Tooks Help ‘

ok v = - 3] | @search [hFoldes (B HE X o |-

Adress [ control Parel = @ |
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T [ accessibity Options Custanizes accessi, .
:i, AddfRemave Har... Install, resseuze o ,
Control Panel Bhadd/Remove Pro...  Installs an bR 2
(88 acniistrative Tools. Configure | Gaera | etk dertficaton | Herdiare | User Pafies | Advarced |
System & automatic Updates  Configures
Pravices system nformation and 48]0t Time setethed
changes environment settings Oiolar catoniza Systen

Microsoft Windows 2000

Windaws Update (f Folder Options Cusornize

Windaws 2000 Suppark [4lFonts Displays al B UU_21 £
(#},Gaming Options Adds, rem Service Pack 3
Dinternet Options  Configure e
2 Java Plug-in Java Plug- J ARA Employes

Ekeyboard Cusornize Applied Research Assaciates, |t
——

Byl Micrasoft ¢ 51674.016-87433120910

3 Mouse Custornize

(@ Metwork and Dial-... Connects |
SANVIDIA iew De...  NVIDIA n
ZHphone and Mode...  Confiqures
34 Power Options Configures
(SlFrinters Adds, rem
@PRegional Options  Customize:
G@Scanners and Ca...  Configure:
(=lscheduled Tasks  Schedules
f- Sounds and Multi...  Assigns so

Computer
Intel{F) Pentium
[R) 4 CPU 2.40GHz
AT#AT COMPATIBLE
1,047,568 KB RAM

(Dsystem Provides s
ousers and Passw...  Manages |
Bvirusscan Starts and
oK Cancel Apply
IPravides system inFarmation and changes environment settings [\ ry computer @

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 through Figure 2.29)
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Generall Mhwark, Identificationl Hardware| User Profiles  Advanced |

 Performance

Performance options control how applications use memary,
which affects the speed of your computer,

Perfarmance Options... I

r Enviranment % ariable:

Enviranment variables tell your computer where ta find certain
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Environment Variables...

— Startup and Recovery

Startup and recovery options tell pour computer how to start
and what to do if an emor causes your computer to stop.

Startup and Recovery... |
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Ok Cancel | Spply

Figure 2.28 Advanced Page on the System Propert
2| x

ies Dialog

—Application response

Cptimize performance faor:

&+ applications " Background services

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

Change. .. |

QK I Cancel

Figure 2.29 Performance Options Dialog

In the Drive list, click the drive that contains the paging file you want to change.
(Figure 2.303)

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
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¥irtual Memory
Drive [Yolume Label] Paging File Size (MB)

2l

r—Paging file size for selected drive

Drive: C: [Local Disk]

Space available; 24311 ME

Initial size: (MEB): I 2000

Maximum size (ME): I o] Set
rTotal paging file size For all drives

Minimum allowed: ZME

Recommended: 1534 ME

Currently allocated: 2000 ME

—Regiskry size
Current registry size: 63 MB
Maximum regiskry size (MB): 100

a4 I Cancel |

Figure 2.30 Virtual Memory Settings

For best performance, set the initial size to not less than the recommended size under
Total paging file size for all drives. The recommended size is equivalent to 1.5 times
the amount of RAM on your system. If you cannot change the file size or resolve the
“out-of memory” error by increasing the page file size, consider creating smaller regions.
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Chapter 3 Running HAZUS Flood with Default Data

Running HAZUS with default data requires a minimum of effort and technical expertise.
HAZUS contains a variety of default parameters and databases. The analysis uses data provided
with the methodology, such as the general building stock data and broad regional patterns of
floodplain code adoption. A small amount of user-supplied input is required to run the analysis,
but this input can be gathered by contacting government agencies or referring to readily available
published sources.

The results of a HAZUS run using default data will have large margins of error. This type of
output would be appropriate for regional, state or national level analyses. At the local level, this
type of analysis is most appropriate as an initial loss estimation study to determine where more
detailed data collection and analysis are warranted. Conducting a run using default data is an
excellent way to become familiar with using HAZUS.

Some components of the methodology cannot be performed in an analysis using default data
because they require more detailed inventory than that provided with the methodology. For
example, you can only analyze damage and loss for wastewater systems if you provide a detailed
inventory of the facilities.

This Section takes you step-by-step through the process of producing and presenting flood loss
estimates from default data with HAZUS.

3.1 Defining the Study Region

The first step of any HAZUS run is defining the study region, the geographic area that will be
analyzed. The first time you use HAZUS, you must define a study region before you can access
the program. In subsequent uses, you may open an existing study region or define a new one.

The study region can be any combination of states, counties, census tracts or census blocks.
Currently if you want to create a study region that matches a city boundary, you will need to
know what census tracts are contained within the city. In many cases, the region boundary will
follow political boundaries such as counties, or those municipalities that are city-counties. It is
important to note that HAZUS will not include any inventory data outside the area you have
defined as the study region. Some hazard specific data required for the analysis may extend
beyond the study region you have selected. In fact, HAZUS will not allow you to add any
facilities that are not contained within the study region boundary.

The methodology is based upon using census blocks as the smallest geographic unit (this is
different from the earthquake model which uses census tract as the smallest unit). A census
block is the smallest Census Bureau geographic entity; it generally is an area bounded by streets,
streams, and the boundaries of legal and statistical entities, such as metropolitan area, census
tracts, etc. every effort is made to make the census block as homogeneous as possible in terms of
income, population and other characteristics.
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Immediately upon opening the HAZUS program, you are prompted to create or open a study
region, as shown in Figure 3.1. If you have already created a study region, you can open it now.
If there are no study regions created on your machine, you will need to create one now. Select
the button labeled Create a new region and click OK. This Section will create and use a study
region for Alamance County, North Carolina as an example.

HAZUS-MH Startup X

SEE  welcome to HAZUS-MH.

In order to use H&ZUS-MH, vou need to define the study region to be
uzed in the analyzis,

Fleasze select the desired option belaw, and a wizard will guide wou
through the necessary steps.

&+ Create a new region

" Open a reqgion

" Delete a region

(" Duplicate a region

" Ewport/Backup a region

" Import a region

EARTHQUAKE * WIND - FLOOD

E it

Figure 3.1 HAZUS Start-up Window
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Next, HAZUS will lead you through the process of creating a study region. First you will be
prompted to name your study region. You may also choose to write a description of the study
region that you will be able to view when opening study regions later. This is shown in Figure
3.2. Be sure not to include leading or trailing spaces in the study region name. Press Next when
you are ready to proceed.

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

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

|.-’-'«Iamance_EDunt_l,l_NE|

Fegion description [optional]:

¢ Back | Mext » | Cancel

Figure 3.2 Naming the Study Region

The next window will prompt you to select which hazards you are interested in examining for
your community. The analysis for each hazard requires different default information, and the
study region you create will include only the information needed for the hazards you intend to
run. For this example, we select only Flood, as shown in Figure 3.3. Note it is recommended
that the flood user limit the size of their study regions to approximately four counties in size due
to the large amount of data required for the flood analysis.
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Create New Hegion

Hazard Type

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

E1E

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

™ Earthquake
¥ Flood
[ Huricane

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

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

< Back | Meut » | Cancel |

Figure 3.3 Select Hazards for a Study Region

The next step in creating a study region is shown below in Figure 3.4 is to select the level of
detail you would like for your study region.

Create New Hegion

Agagregation Level )
The aggregation level defines the procedure by which the studp iz defined. w

Y'ou can define your study region at one of four geographic levels. We call this the
agqreqgation level. Please zelect below the agaregation level you want to uze.

" State
* Caunty
" Cenzus tract

" Censuz block

< Back | Mest = | Canicel |

Figure 3.4 Study Region Aggregation Level

The aggregation level defines the resolution at which your study region will be defined. If you
wish to be able to perform analyses anywhere within a county, select the “County” aggregation
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If you wish to select a sub-county study region by census tracts or blocks, select the

appropriate radio button. The aggregation level does not affect the resolution of results. All
flood model results are computed at the census block level, regardless of the level of

aggregation.

The next steps involve selecting the state your study region is located in, and then the county or
counties to be included in the region. You can do this by selecting from a list of states and then a
list of counties, or by selecting both from a map. For example, you can select a county
individually by single clicking on its name (or select multiple counties by single-clicking on the
name of the first county and holding down the “Ctrl” key while single-clicking on the remaining
counties). These steps are illustrated in Figure 3.5 and Figure 3.6.

Create New Region

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

Please select the state(z] for the study region you want to create,

States [1 selected):

New Mexico [MM)
Ml rork (WY

e Show map
< Back Next »

Cancel ‘

£l

Create New Region El

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

Select all counties
Deselect all counties

Show map

County Selection
The county selection defines the county or counties within previously selected
stabels), to include in the study region.

States: Counties (1 selected):

Brurmick

Eurllcumbe P

Total: 1 r

Figure 3.5 Select State and Counties by List

&, Please Select State(s) where region is located s

®la|o|e |0 kE vl

&, Please Select County or Counties where region is Incated ' 5]

fle|o|e|0n]E o]

Selection Dnnel Back

L8]

P i sy
il

ST

Selection Hore Back

Figure 3.6 Select State and County by Map

If you choose to select your state and counties by map, you can use the “ldentify” tool (the
button with the lower-case i) to click on an area to identify it.
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After identifying the state and counties and clicking Next, HAZUS will start to build the study
region. The process of building a study region will take some time, depending on the processor
speed of your computer and the size and level of detail of the study region you have defined. For
a study region of one county, it could take HAZUS between five minutes and two hours to

process the information. This process requires significant time because of the large amounts of
data that are being loaded into the study region.

When the study region is complete, the same window that appeared when you first opened
HAZUS will appear again. This time, you should select Open a region.

HAZUS will present you with a list of all of the study regions that have been created on your
computer. If the study region you just created is your first, you will only see one region listed.
In Figure 3.7, there are two study regions to choose from, meaning that the Alamance County,
North Carolina region created in the example was the second region to be created on that
computer. Select the name of the region you just created and click Next to open it.

Open Region §|

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

Select the gtudy region you want to open from the ligt of study regionz you have created
zo far.

Region Description Created
Brunswick MC £/23/2004 445
Alamance Co, MC FABS200410:23:
Larimer County, CO FAR2004 11004
Alamance, MC 782004 10:30:
£ 3

< Back | Mext > | Cancel ‘

Figure 3.7 Selecting which Study Region to Open

The study region will open in the HAZUS window, showing the outline of the region you have
created along with a delineation of the census tracts, as shown in Figure 3.8 for Alamance
County, North Carolina.
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= HAZUS-MH: Flood - Alamance_County NC

Fle Edit Wew Inventory Hagard fnalysis Resuts Insert Selection Tools swindow Help
&> ES B + [r3m5343 EERAF N Y=Y
5L

x -

Er=
= M Census Blacks
[ Census Blocks
=S Census Tracts
[ Census Tracts
= M study Region Boundary
[ Study Region Boundary

E

@O n 4 ‘;
Drawing ¥ K O~ A~ 6] Arial it B U A~ S~ Fv s~

Pos:

Figure 3.8 The Opened Study Region

3.2 Examining Inventory Data

As noted, this Section describes how to conduct a HAZUS analysis using the default data and
methods provided with the program. This means that we will not change any of the inventory
data that the program has compiled. Later Sections examine how to alter the data and methods.
We will, however, examine these data to better understand the information that HAZUS
includes.
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3.2.1 Inventory Menu Items

If you click on the Inventory menu, you will see listed all of the types of inventory data that are
included in your study region. Figure 3.9 shows these menu items and the submenu items for
General Building Stock.

= HAZUS-MH: Flood - Alamance County NC

File Edit Wew Inventory Hagzard Analysis Results Insert Selection Tools window Help

zeneral Building Stack. Square Footage. .. Bl w2 @ Q e o @‘? O k L N A é.

Essential Facilities Building Count -

m High Paotential Loss Facilities. . ualuation Parameters...

User Defined Facilities Dallar Exposure (Replacement Yalue)..

=] Cens Transportation Systems Depreciation Barameters...

Cc " Depreciated Exposure
- stud: Ukility Syskems...

General Qocupancy Mapping..
s Hazardous Matetials...

Flood Specific Occupancy Mapping...

Eeiooianpie= First Floor Elevations

Agricultural Products ..

Building Import Toal (BIT)...

Yehicles

‘iew Classifications »

b

MJMJ—JSB‘EC“W @m |y [»]
Draving ¥ R O~ A~ |,CﬂAria| j|1ﬂj31g A'@!'i';'

79°29'19.54"W 36°3'9.14"N

Figure 3.9 Inventory and General Building Stock Menu Items

These menu items include both listings of inventory, such as the number of buildings in the study
region, and presentation of some built-in calculation parameters, such as parameters used to
determine the value of the general building stock in the study region.

In this section, we will examine several of the inventory and parameter items in both table and
map forms. You should familiarize yourself with all of the items by selecting each menu item
and exploring all of the windows.

3.2.2 General Building Stock

The General Building Stock (GBS) includes residential, commercial, industrial, agricultural,
religious, government, and educational buildings. Damage is estimated in percent and is
weighted by the area of inundation at a given depth for a given census block. It is assumed that
the entire composition of the GBS within a given census block is evenly distributed throughout
the block.
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3.2.2.1 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.

M Square Footage

Select County to dizplay:
Wamance, NC [37001] |
-
Square Footage Distribution [thous. =q. £
CenzuzBlock RES1 RESZ RES34 RES 3R RES3C RES3D =)
1 386 025 112 052 0 &7 202
2 AT00 020101100 514 033 1.449 0.70 0a49 27 &
3 27000207 077002 482 03 1.40 0.E5 084 25
1 A0 0207077003 0,00 0o 0.an .00 0.an 0.0
4] 2700 0207077004 321 021 0493 0.44 056 1.7
f A70M 0201077005 0.00 0aa 0.0 0.00 0.an 0.0
7 3700102071 071008 1.593 01z .56 026 033 1.0
a 37000201 011007 h.74 037 167 078 1.00 31
] 700102071 071008 0.3z onz 009 0.04 008 01
10 A700702070717009 0,00 0o 0.an .00 0.an 0.0
11 A700102010171010 0.00 0o 0.aa0 0.00 0.an 0.0
12 A70010201011011 0.00 0aa 0.0 0.00 0.an 0.0
13 AFomo2momz 0.00 0aa 0.0 0.00 0.an 0.0
14 A70010201017013 0.on 0nn 0o 0.00 0o 0o
15 A70010201007074 0,00 0an 0.0n .00 0.an 0.0
16 AT00102010171015 0,00 0o 0.an .00 0.an 0.0
17 A70010201011016 0.00 0o 0.aa0 0.00 0.an 0.0
18 oMoz oImy 0.00 0o 0.aa0 0.00 0.an 00 -
14 A70M o201 a 0.00 0aa 0.0 0.00 0.an =y
20 A700102010171019 0.on 0nn 0o 0.00 0o 0.0 =]
«| | W[ ]
Cloze | Print |

Figure 3.10 Square Footage Browser
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3.2.2.2 Building Count

The Building Count browser allows you to view the general building stock count by census
block. Each census block located within the study region appears in the left-hand column of the
table, identified by the number assigned by the US Census Bureau. For each census block, the
total number of buildings is listed, along with the number of buildings assigned to each category
of use or general occupancy. HAZUS identifies seven general occupancy categories (residential,
commercial, industrial, agriculture, religion/non-profit, government and education), which are
explained more fully in the Technical Manual. 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).

M Building Count

By Occupancy l By Building Tepe ]
Table Type: Select County to display:
|General Oecocupancy Type j |.-'-‘«Iamanu:e, MC [37007) ﬂ
~
General Building Count By Occupancy
CenzuzBlock Tatal Rezidential Commercial Induztrial Agriculture Fielig_= |
1 AF001 0201011000 4 3 1 a i =
2 007 0207011007 3 3 a a i - |
3 FF001 0207 071002 3 3 a a i
4 P00 0207 077003 1] a a a i
4] 7000207077004 2 2 a a 1]
B 700 0201077005 1] a a a 1]
7 3700 0201071006 1 1 a a 1]
a 3001 0201011007 ] 5 a a i
] FF001 02071 071008 1] a a a i
10 FF00 02070770049 1] a a il i
1 AP0 o2 oiioin 1] a a il i
12 0010207011017 1] a a il 1]
13 0N o210 2 1] a a a 1]
14 A0 0201011013 1 a a a 1]
15 P00 0201011014 2 1 1 1] i -
16 P00 020011015 1] a a il i =]
17 AP0 021016 1] a a il i =\
‘ - ) i | - _ v
Sqft Factors | Cloze | Frint |

Figure 3.11 Building Count Browser
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The Dollar Exposure browser allows you to view the general building stock dollar exposure by

census tract. When viewing the dollar exposures by specific occupanc

y, 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).

M Dollar, Exposure

By Occupancy ] Ey Building Type |
Table Type: Select County to digplayw: Exposure Type:
|Eienera| Occupancy Type ﬂ |.-'-‘-.Iamance, MC [37007) ﬂ |Bui|ding ﬂ
~
General Bulding Stock Exposure [thous. dollars)
CenzuzBlock TotalE sposure Residential Commercial Indusztrial Agriculture = |
1 7001 0201 077000 2737 1534 1165 a8 n =
2 001 0207071007 1504 1206 F93 1] 0
3 3700 0207077002 1256 1132 123 1] 1]
4 700 0201077003 108 1] 108 1] 1]
5 37001 02071 011004 952 7hE 236 1] i
5 3001 02071 071005 2259 1] AT B33 1]
7 FF001 0207 071 008 758 451 a0y 1] i
a A7F00 0207071007 1431 1360 121 1] i
9 3700 0201077008 14159 7B 1576 2807 1]
10 7000201011009 1] 1] 1] 1] 1]
11 70N 0201011010 G2 1] G2 1] 1]
12 AF001 0201011011 1] 1] 1] i i
13 P00 02001012 1] 1] 1] i i
14 AP0 020071013 18 1] 1] i i
15 AP0 0201077074 2309 1486 a23 1] 0
16 0N 02010711015 2023 1] 412 1] 0 =]
17 0N 0201011016 1673 1] 1568 105 0=
< | [ ]
Cloze | Frint |

Figure 3.12 Dollar Exposure Browser
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3.2.2.4 Depreciation Parameters

The Depreciation Parameters browser allows you to view the median year built and median age
of a census block. The parameter for the depreciation of buildings is based on the age of the
building. These parameters are used to determine the depreciated exposure of a census block as
seen below in Figure 3.13.

M Depreciated Parameters

Select County to digplay:
\tlamance, N [37001) |
Median Age
CenzusBlock M edian'earBuilt Mediantge = |
1 1939 E3 2
2 A700102010710M 1934 £ |
3 A700 0207077002 1934 £
4 A70M 0201077003 1939 =ia]
5 3700102071 071004 1939 ot
B 700102071 071005 1939 £
7 700102071 071008 1939 £
a 270002070 071007 1939 £
9 A70M 0207077008 1934 £
10 A70M 0201071009 1939 ga
11 A70010201017010 1939 ot
12 370010201011011 1939 ot
13 3700102010171 2 1939 £
14 A70010201007013 1939 £
15 A700102010171014 1939 £
16 70N 02001105 1939 £a
17 70N 02011 E 1939 ga
18 Ar001020101107 1939 ot
14 A70010201017018 1939 £ =
20 A700102010070149 1939 £ —
21 A7001020107071020 1939 £ %
e = (o []
Mext » Cloze | Frint |

Figure 3.13 Depreciation Parameters Browser
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3.2.2.5 Depreciated Exposure

The Depreciated Exposure browser allows you to view the total exposure (in thousands of
dollars) by occupancy or by building type. The depreciated exposure is determined by
subtracting the median age of a census block (as seen in Figure 3.14) from the current calendar
date to get the age of the building. That age is then multiplied to a depreciation curve that will
determine the depreciated value to the census block.

M Depreciated Exposure

By Occupancy l By Building Type ]
Table Type: Select County to display: Exposure Type:
|General Ococupancy Type j |.-'-‘«Iamanu:e, HC [37007) ﬂ |Euilu:|ing ﬂ
-
General Building Stock Exposure [thous. dollars)
CensuzsBlock T atalE sposure Residential Cammercial |ndustrial Aariculture =
1 37001 0201011000 =isia] 397 283 9 0 2|
2 AF001 0207011007 454 324 170 1] 0 &
3 FF001 0207 071002 337 a0y an 1] 1]
4 FF001 0207 071003 26 1] 26 1] 1]
] 001 0207 077004 261 204 a7 1] 1]
B 700 0201077005 550 1] 138 154 1]
7 3700 0201071006 198 123 7a 1] 1]
a 700 02010171007 396 367 29 1] 1]
9 37001 02071 011008 1016 1 384 B11 1]
10 FF001 02070710049 1] 1] 1] 1] i
1 AP0 o2 oiioin 15 1] 15 1] i
12 0010207011017 1] 1] 1] 1] 1]
13 AP0 0201011072 1] 1] 1] 1] 1]
14 A0 0201011013 175 1] 1] 1] 1]
15 P00 0201011014 AEZ 362 200 1] 0 «
16 P00 020011015 452 1] 100 1] 0 =]
17 P02 oi01e 408 1] 382 26 0=
- = — = — = _”_
Cloze | Frint |

Figure 3.14 Depreciated Exposure Browser

3.2.2.6 General Occupancy Mapping

Shared among the three models, the General Occupancy Mapping dialog allows the user to
define the distribution of general building types (e.g., Wood) for their study region. The default
distribution is not editable by the user and is assigned to all of the census blocks within the study
region. There is one General Occupancy Mapping scheme per state and a study region
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consisting of more than one state will display the default schemes for both states. Figure 3.15

below shows the General Occupancy Mapping Scheme as seen when opened by the user.

General Occupancy Mapping

Counties:

States:

Mapping Scheme:

[NC1

[

[T W SR N SO PR SR -

JR
—- o

Cenguz Block
37007020007 1000
37001020107 1001
370070200107 1002
37001 0201071003
37007020107 7004
A70010201011005
370071020107 1008
A70010201011007
F7007 0201071008
A70010201071003
A70010201011010

tapping Scheme
HC1
HC1
HCT
HC1
HC1
HC1
HC1
MC1
HC1
MC1
HC1

LB

[” Show Scenanio Census Blocks

* Cenzus Block List

" Census Tract List

™ County List

#

Scheme Mame Date Created

tdapping T ype
Suskem

D ate Updated

Dezcription

Sauth Caralina Default Mapping Scheme

]

Copy

(k) |

Cahicel

Figure 3.15 General Occupancy Mapping Overview

Highlighting the default scheme in the lower grid allows the user to view the default scheme. By
selecting the View button (circled) the dialog seen in Figure 3.16 will open for the user to view
the default distribution.
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General Building Type Mapping Scheme Distribution

Scheme Mame: Scheme Degcription:
| M1 |S|:uuth Caralina Default Mapping Scheme
General Occupancy By General Building Type:

Qcoupancy Tatal Wood Mazanm Caoncrete Steel M anufactured Houzing o~
RES1 | 100 92 8 1] il 1]
RESZ 100 1] 1] 0 1] 100
RES34 100 B2 Kl 4 3 1]
RES3E 100 B2 k)| 4 3 1]
RES3C 100 B2 ]| 4 3 1]
RES3D 100 B2 Kl 4 3 1]
RES3E 100 B2 Kl 4 3 1]
RES3F 100 B2 Kl 4 3 Eg:' 1]
RES4 100 43 21 18 13 1]
RESE 100 7 4 40 19 1]
RESE 100 22 k)| 20 er 1]
COM1 100 14 23 7 56 1]
COM2 100 10 24 7 | 1]
COM3 100 25 40 7 28 1]
CO4 100 26 33 | a2 1]
COMS 100 13 an 12 45 1]
COME 100 2 18 25 55 (] R—
COM? 100 24 28 ] 40 1]
COMSE 100 149 21 7 ] 1]
COMS 100 5 17 15 =] 1]
COR1I0 100 1] 2 73 25 1]
IMD1 100 4] 14 16 g0 0
IMD2 100 10 28 12 a0 1]
IMD3 100 7 18 10 65 0 -

0k | Cancel |

Figure 3.16 General Occupancy Mapping Scheme Distribution by Building Type

As seen in the figure, the building type distribution is defined by the specific occupancies used in
the three hazard models. The blue text indicates that the user cannot edit the text. If the user
selects the Copy button immediately below the View button, the user will see the dialog shown
in Figure 3.17 below where the user can name the new mapping scheme
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X

New Mapping Scheme

Mew Scheme Mame:

MHew Scheme Description:

Baze Scheme Mame:

INC1 |
k. | Cancel |

Figure 3.17 New Mapping Scheme Dialog

The user is required to enter a New Scheme Name, which will be displayed in the Mapping
Scheme dialog. The user may want to enter a New Scheme Description to distinguish this
scheme from others should the user create multiple schemes. The Base Scheme Name is not
editable, and provides the user with an indication of the mapping scheme that served as the basis
for the new scheme. When the user clicks on OK, the dialog seen in Figure 3.18 is opened.
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General Occupancy Mapping @

States: Counties:
e | ;
Mapping Scheme: |M_I,JN ewSchem j

# Cenzus Block M apping Scheme -~
1 | 370010200011000  |WC s
2| 370010201011001  |WC
3| 3001020011002 W
4 | 37001 0201011003  |WC
5 | 370010201011004  |WCA
£ | 3V0010201011008  |WCA
7| 3V0010201011008  |WCA
g | 37001020011007  |WC
9 | 370010201011008  |WC
10 | 370010200011009  MCT
11 |370010200011000  MCT -

[~ Show Scenario Census Blocks {* Cersus Black List ¢ Census Tract List ¢ County List

# Scheme Mame tappingT ype Date Created | Date Updated Dezcription ‘iew
1 |MC1 Syztem Jul 10 2002 Jul 10 2002 South Caroling Default Mapping Scheme
| 2 [MyMewSchem |UserDefiredFlood  Jul 62007 Jul § 2007 The User Manual S cheme Copy
Edit
Delete
)4 | Cancel |

Figure 3.18 General Occupancy Mapping with User Defined Mapping Scheme

When the user created mapping scheme is selected (as seen in Figure 3.18) the command buttons
Edit and Delete (red box) are enabled. The user can use the Edit button to open a dialog similar
to that seen in Figure 3.16 except the field text will be black and the user is allowed to edit the
information and change the mapping scheme. Please note that the user is not allowed to edit the
specific occupancy identification (e.g., RES1) and this text remains blue.

3.2.2.7 Flood Specific Occupancy Mapping

Flood specific occupancy mapping is an example of a hazard specific default data parameter
included with the HAZUS model. The flood specific occupancy mapping “maps” the specific
occupancy categories for buildings, such as RES1 and RES2, to physical building characteristics
that affect flood damage. Specifically, these physical building characteristics include the type of
building foundation and the height of the building’s first floor above grade. There are three
default mapping schemes that come with the HAZUS program. Figure 3.19, below, indicates
which of the three default schemes has been assigned to each census block in your study region.
For the example region, the default scheme RiverineDflt has been assigned to all census blocks.
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Flood Specific Occupancy Mapping

States:

Counties:

I Show Scenario Census Blocks

|

Block Type: [Coastal |
Mapping Scheme: CoastalDilt -
Enlry Date 2003
¥ | CencusBlock | MappingSchems | EnyDals BlockType =]
1| A7O10201011000 RiverineDft 2003 R
2 |FOMIOE0I011001 | RiveineDft 2003 R
3 |FFOMIOE0I011002 RiveineDft 2003 R
4 |FOMIE01011003 | RiveineDft 2003 R
5 |JO00I0201011004 | RiveineDft 2003 R
6 |JO0I201011005  RiveineDt 2003 R
7 |FOMI201011006 | RiveineDt 2003 R
g |FFOMIOE010711007 | RiveineDft 2003 R
9 |FOMIO201011008 RiverineDft 2003 R
10| FOMOI011008  RiverinsDit 2003 R
< I o[
@ Census Block List (" Cencus Tract it (~ County List

Editable
System
System
System

5cheme Mame
CoastalDflt
GreatLakesDflt
RiverineDilt

Feb 132003
Feb 13 2003

ed

Descript

Feb 13 2003
Feb 13 2003

o

View
Copy

S
ok |

Cancel

Figure 3.19 Flood Specific Occupancy Mapping Overview

If you select the RiverineDflt row in the Flood Building Mapping window, and press View, the
window shown in Figure 3.20 will appear. Select any specific occupancy classification, such as
COML1, to view the default assumptions for structures built before and after a Flood Insurance
Rate Map (FIRM) was made for the community (i.e., Pre-FIRM and Post-FIRM).

Flood Building Characteristics Distribution

Scheme Name:

Scheme Description:

[ FiverineDflt [

Diistribution by

Pre-Firm Foundation T ppes:

=1 Dceupancy

RES34 -
RES3E -
RES3C -
RES3D -
RESZE -
RESIF -
RES4 -
RESE -
RESE -

1

2
Multi Family Duwelling » 3
Multi Family Duwelling | 4
Multi Family Duwelling 1 5
Multi Farnily Diwelling E
Multi Family Duwelling | 7
ulti Farnily Dweling F
Termparary Lodging
Institutional Darmitary
Mursing Hormme 4

FaoundationType
Basement
Crawl
Fil
Fier
File
Slab
Solichall

FoundationDistribution

COMT -
CoMz2 -

Retall Trade
wholesale Trade

Post-Firm Faundation Types:

COM32 -
COmM4 -
COMS -
COME -
COM7 -

Personal and Repair &
Financial/Professional: 1
Banks 2
Hospital: 3
Medical Offices/Clinic 4
5
[
7

#

COME - Entertainment & Recre
COMI - Theaters
COM10 - Parking

Expand All Collapse Al

FoundationType
Basement

Crawl

Fil

Piet

File

Slab

Solidvall

FoundationDistribution
23
e
a
a
a
42
a

FirstFlooHeight =
4 —
3
2]
5]
7
1
7
Lv[]
FirstFlooHeight B
4 =
4
2
3
8
1
8
=
[o[]

Figure 3.20 Sample Riverine Flood Specific Occupancy Mapping
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If the user selects either the CoastalDflt or the GreatLakesDflt row in the Flood Building
Mapping window, and press View, the window shown in Figure 3.21 will appear. Selecting any
specific occupancy classification, such as COML1, and the dialog seen in Figure 3.21 will appear.
While similar in many ways to the Riverine Occupancy Mapping scheme, the Coastal and Great
Lakes Occupancy Mapping Scheme are different in the Post-FIRM classification due to the
identification of A-Zone and V-Zone designations in coastal areas. The flood model has chosen
to address the Great Lakes with a VV-Zone area to account for the possibility that wave affects on
structures near the shorelines is a hazard some communities may want to analyze. While this is
different than the current FEMA mapping methodology, the Flood Oversight Committee
approved the approach.

Flood Building Characteristics Distribution

Scheme Mame: Scheme Description:

Pazt-Firmn Foundation Types:

| CoastalDfl |

Digtribution by: Fre-Firm Foundation Types:

=1 Ozcupancy ~ # FaundationT ype FaundationDistribution FirstFloorH eight |
REST - Single Family Dwelling 1 |Bazement il 4 -
RESZ -- Manufactured Home 2 | Crawl 20 3
RES34 - Multi Family Dweling » 3 |Fill 1] 2
RES3E - kulti Family Diweling | 4 |Pier 7 ]
RES3C - kulti Family Dwelling | 5 |Pile 34 7
RES3D - Multi Family Dweling £ |Slab 7 1
RES3E - Multi Family Dwelling | 7 | Solidwal 2 7
RES3F -- Multi Farnily Dhweling F
RES4 - Temporary Lodging
RESS - Institutional Dormitary h
RESE - Mursing Home 4 el
COMT -- Retail Trade

COMZ - 'wholesale Trade
COM3 - Personal and Repair 5 # FoundationT ype 2ZaneDistribution AZoneFistFloorH eight WZon |
COM4 - Financial/Profeszsianal. 1 |Bazement i} 4 b
COME - Barks 2 | Crawl 20 4
COME - Hospitals 3 (Rl 1] 2
COMY - Medical Offices/Clinic 4 | Pier 15 B
COME - Entertainment & Fecre E |Pile L] g
COM3 - Theaters £ |Slab 13 1
COM10 - Parking 7 | Salidwal 2 a
4 >
Expand Al Collapse All ‘ | , |_
Ok | Cancel |

Figure 3.21 Sample Coastal and Great Lakes Flood Specific Occupancy Mapping
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3.2.3 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.

B Essential Facilities Inventory,

tedical Care Facilitiea] Emergency Centers  Schools [«\\3
Schools
10 Mame Address City State = |
1 BLESSED SACRAME S15 HILLCREST AVEBURLINGTOM ML 27FNE=]
2 MCO000ED BURLIMGTOM DAY £ 1615 GREEMWOOD BURLIMGTOMN MC 2721E A
3 MCO00163 BURLIMGTOM CHRI! 621 SI=TH STREET BURLIMGTON MC 27218
4 MCO00203 BIBLE “WESLEYAM C 106 MOORES CHAP| GRAHAR MC 2725:
4] MCO00415 FRIEMDSHIF CHRIS| 2541 ELOM-O0SSIFPEEELON COLLEGE MC 27244
f HCO00443 STORYBOOK FARM | 4772 Hw/y' 54 GRAHARM MC 27253
7 MHCO00472 SDA CHRISTIAN SCI151 WILKINS ROAD Hakw RIVER MC 27250
a MCO00BRE LAKESIDE SCHOOL (1035 AMTIOCH ST |ELON COLLEGE ML 272ds
] MCO00701 ALEXAMDER WILSO 2518 MC 54 GRAHAM MC 27253
10 MCO00702 AL TAMAHAW OSSIF 2832 M WC 87 ELON COLLEGE MC 27244
1 MCO00703 B EVERETT JORDAR 5827 CHURCH ROAL GRAHAM MC 27253
12 MCO00704 E M 0DER ELEMER 301 N CHARLES 5T MEBAME MC 27302
13 MHCO00705 EASTERM ALaMAMND 4040 MEBANE ROGE MEBAME MC 27302
14 MCO0070E EDWwIM b4 HOLT ELE 4751 5 MC B2 BURLINGTOM ML 2715
15 MCO00707 ELOM COLLEGE ELE 510 E HAGGARD &Y ELON COLLEGE MC 272dd
16 MCO00703 GRAHAM HIGH 903 TROLLIMGER R GRAHAR MC 27253
17 MCO00703 GRAHAM MIDDLE (311 E PIME ST GRAHAR MC 2725:
18 MCO00710 Ha'w RIVER ELEME| 701 E MAIN ST Haw! RIVER MC 27258
15 MHCO00711 MNORTH GRA&HaKM EL 1025 TROLLIMGER F GRAHAR MC 27253
20 MCO0071 2 PLEASAMT GROWE | 2847 FLEASANT GR BURLINGTOM ML 275
21 MCO0071 3 SOUTH GRAHAM EL 320 IWEY ST GRAHAR ML TR -
&2 MCO00714 SOUTH MEBAME EL BOO S 3RD ST MEBAME MC 27307 3|
23 MCO00715 SOUTHERM HIGH |631 SOUTHERM HIG GRAHAR MC 2725l = |
1 v
Cloze M ap | Frint |

Figure 3.22 Essential Facilities Inventory Data Browser
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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 Flood Model.

M High Potential Loss Facilities

X
Dams & Levees | Nuclear Power Plants ] ilitary Inztalltions
Table Type:
Daamns j
[ramz
10 Marme CauntyM ame Owrer Cost Hi_=|
1 SCOTLAMD LAKE D SCOTLAMD MCwILDLIFE RES C TOWERS £
2 MCO02327 SOMERTOMN LAKE D ALAMANCE SOMERTOM PARTM GUM CRE & |
3 MCO02337 LAKE MACEINTOSH ALAMANCE CITY OF BURLIMGTI GREAT &
4 MCO02338 BACEK, CREEK. RESEFALAMANCE CITY MANAGER CI' BACE. CRI
] MCO02339 POWELL Duikd ALAMANCE MR, WILLIAM G. POY STAGG C
E MCO02340 BARMWELL DAM | ALAMAMCE HOWwARD L. & PATH DEEF CR
7 MCO02341 SHOW CAMP MILLIN ALAMAMCE CATHERIME HOLkA CAME CR
a MCO02342 FREEMAM DA ALAMAMCE BvROM FREEMAMN Haha! R
9 MCO02353 J.C. CAMPBELL DAk ALAMANCE J.C. CAMPEELL FINE HAL
10 MCO02361 MeCALLEY LAKE Df ALAMANCE DR RALPH McCalIL UAKER
11 MCO02362 LAKE BURLIMGTOM | ALAMANCE CITY OF BURLIMGTI TOMS CR
12 MCO02363 FIEDMOMT CRESCE ALAMANCE WALL C. MANM Haha! R
13 MCO02364 OLD STOMY CREEK ALAMAMCE CITY OF BURLIMGTI STOMY C
14 MCO02365 SMOFFER LAKE DAk ALAMAMCE M5, FRAMCES SHOF BOWDEM
15 MCO0Z366 TIMBER RIDGE LAk ALAMAMNCE EDMwIMA CHARLES POPPAW
16 MCO02367 SELLERS MAMUFALD ALAMAMNCE MR wiILLlIAM H. LEE Héha! RIY
17 MCO0Z36E LATHARM LAKE ALAMANCE T OF MEBANE BALCE. I:FH;
18 MCO02363 SHAMROCE GOLF C ALAMANCE SHAMROCE, GOLF C LITTLE &2
10 MCONA70 | Ak E WIELS ECTATE Al ARARICE Wi LAWK 1D Haws By =
1 3
Cloze | tap Frint |

Figure 3.23 High Potential Loss Facilities Inventory Data Browser
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3.2.5 User-Defined Facilities

User-Defined Facilities (UDFs) are any individual buildings that you may wish to add to the
study region. The Flood 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.

B User Defined Facilities

Uszer Defined

10 M amne Address City State ZipCode

[ » ||

| L] 4

Cloze | |

Figure 3.24 User Defined Facilities Browser
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3.2.6 Transportation Systems

The Transportation Systems browser allows you to view and map the default database for your
study region.

B Transportation Systems Inventory Data E]|E|@
Highway l RETIEE ] Light R ail ] Buz ] Part ] Fermy ] Ajrport ]
Table Type:
|Highwa_l.J Bridges ﬂ ['\\S
Highway
10 Mame Owner BridgelClazs BridgeType by & |
1 SR157E State Highway Agenc HWES =
2 MCO00024 SR1523 State Highway sgenc HWEB13 =
3 MCO00035 SR1523 State Highway sgenc H'WEB 28
4 HCO00023 SR1504 State Highway Agenc HWEB3
5 MCO000a3 SR1504 State Highway Agenc HWwWEB12
E MCO00033 MC54 State Highway Agenc HwWBS
7 MCO00034 MCEZ State Highway sgenc HWEB19
g MCO00095 SR1530 State Highway dgenc HWEB12
9 MCO0003E MCEY State Highway Agenc HWEBS
10 MCO00097 SR1530 State Highway Agenc HWEBS
11 MCO0003a MC119 State Highway Agenc HwWEB14
12 MCO007100 SR15E1 State Highway Agenc HWwWEB12
13 MCO00103 SR1001 State Highway dgenc HwWE3
14 M o001 04 SR1001 State Highwway Agenc HwB14
15 M CO007 05 SR1531 State Highway Agenc HWEB17
16 MCO007107 HCEZ State Highway Agenc HwWB 26
17 HCO00103 SR1002 State Highway Agenc HWEB3 ;
18 MCO001039 SR1587 State Highway Agenc HWwWEB12 %
10 RN 11 CR1RAA Chaba Hickuan Anaee HiU R0 =
< | [ ]
Cloze M ap | Frint |

Figure 3.25 Transportation Systems Data Browser
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3.2.7 Utility Systems

The Utilities Systems browser allows you to view and map the default database for your study
region.

M Utility Systems Inventory Data E“E|E|
Patable W ater lWaste Water] il ] Matural Gaz | Electric Power Eummunicatiuns]
Tahls Type: |F'Dta|:u|e Water Spztem Facilities j
Patable YW ater

1D Mame Address City State = |

1 MCO00045 BERICO FUELS - TAl 4348 MC HIGHwW A7 ! GRAHAR MC 2relt s

2 M o000 GRAHAM / MEBAME 1824 LS. HIGHW v MEBAME MC 2730; &

3 HCOoo0093 J O MACKINTOSH JF 3400 HARRIS ROAD BURLINGTOM MC 27215

4 MCO001 57 SOUTH SAaPAHAY 1734 MOORES CHAF GRAHAR MC 27340

w
| ] 4

Cloze M ap | Frint |

Figure 3.26 Utility Systems Data Browser
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3.2.8 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 Flood Model.

B Hazardous Materials

Hazardous Materials
|0 M ame Address City State Zip_= |
1 BURLINGTOM IMD. 11305 GRAHARM ST, BURLIMGTOM MC 27is =]
2 MCO00306 BURLINGTOM IMD. 11305 GRAHAR ST, BURLIMGTOM M 27215 |
3 MCO00307 BURLINGTOM CHER 20010 WILLOW SPRIBURLIMGTOM M 27215
4 MNCO00303 HUFFRAM OIL CO. 111021 QUEEM ANME BURLINGTOM MHC 27215
] MCOO0303 HUFFRAM OIL CO. (11021 QUEEM AMME | BURLINGTOM MHC 27215
5 MCOD0310 HUFFrAR OIL CO. 1F1021 QUEEM ANME BURLIMGTOM MC 27415
7 MCO00311 HUFFrAR OIL CO. 1F1021 QUEEM ANME BURLIMGTOM MC 27415
a MCO003N 2 HUFFrAR QIL CO. 151021 QUEEM AMKE BURLIMGTOM MC 27415
9 MCO00313 HUFFrAR QIL CO. 181021 QUEEM AMKE BURLIMGTOM M 27215
10 MNCO00314 HUFFRAM OIL CO. 111021 QUEEM ANME BURLINGTOM MHC 27215
11 MNCOO03 5 HUFFMAM OIL CO. (11021 QUEEM AMME  BURLINGTOM MHC 27215
12 MNCOO03 6 HUFFRAM OIL CO. (11021 QUEEM AMME | BURLINGTOM MHC 27215
13 MCOD03N 7 COPLAMD IMDS. INC 1714 CAROLIMA MIL BURLIMGTOMN MC 27216
14 MCO00313 GEMERAL SHaLE PF1136 CEDAR CREST BURLIMGTOMN MC 27216
15 MCO00334 APOLLO CHEMICAL 1105 SOUTHERLAM | GRAHAM M 27283
16 MCO00335 PERMATECH 9171 E. ELM 5T. GRAHAM MC 27253
17 MNCO0033E SOUTH ATLANTIC G 3025 STEEL 'wiay' D] GRAHAM MHC 27253
18 MCOO0R03 HOMDA POWER EQ M. C. HwWA, 119, HC SWEPSOMYILLE MO 2735900
19 MCOD0BD3 HOMDA POWER EQ "N, C.Hw. 119, HC S'WEPSOMYILLE  MC 2735900
20 MCO00E10 HOMDA POWER EQN M. C.HwY, 119, HC SWEPSOMYILLE  MC 2735900
-
% Kd
q v[]
Cloze | tap | Frint |

Figure 3.27 Hazardous Materials Data Browser
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3.2.9 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.

B Demographics

Select County to dizplay:
Wamance, NC [37001] | N
Demographics
CenzusBlock Fapulation Houzehalds Grluarters Popégeless16 Popdios16T ob5 Pop_= |
1 35 11 8 4 1 4
2 370010200 071001 an 14 i 3 g =
3 Ar0010201 017002 42 15 i 4 13
4 AF00102010171003 i i i i il
] AF00102010171004 19 10 i 2 &
E AF0010201017005 1] 1] 1] 1] i
7 70010201 0171006 18 G 1] 2 g
a Frooio2oioiioor 34 14 i 4 10
9 370010201 011008 4 1 i i 1
10 AT001 02070710049 i i i i 1]
11 Aromo2oioiion i i i i 1]
12 A7000201011011 1] 1] 1] 1] a
13 Ara010201011m 2 1] 1] 1] 1] i
14 A700102010171013 1] 1] 1] 1] i
15 Aromo2oioiiot 4 19 i 19 2 g
16 Ar0M o2 o105 i i i i 1]
17 Aromo2moiine i i i i 1]
18 oMoz oImy 1] 1] 1] 1] a
19 A70moz2ono1o g 1] 1] 1] 1] a =
20 A700102010171019 1] 1] 1] 1] i —i
21 AT00 0201 071020 i i i i 1] %
< [ o[ ]
Cloze | Frint |

Figure 3.28 Demographics Data Browser

3.2.10 Agriculture Products

This dataset is unique to the flood model and allows the user to gain some insight into the
potential losses that could occur due to flooding of planted cropland. Selecting Agriculture
Products on the Inventory menu opens the dialog seen in Figure 3.29. The agriculture product
data was developed using national datasets that include merged GIS data for the County,
Hydraulic Unit Codes (drainage basins), and Land Use and Land Cover. This allows the flood
model to define the agriculture products data at the county level as well as smaller sub-county
regions. These smaller sub-county regions do not correlate with the census block or tract
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boundaries, but they do correlate with the county boundary. As shown in the figure, the user is
shown the county summary and can select a radio button to view the sub-county polygons.

M Agricultural Products

Select view option: Select County to display:
" Cournty \tlamance, N [37001)
" SubCounty
Agricultural Products
CountyFips County ame CropType Average Annual Yield/dcre r = |
1 27001 Alamance CORM a4.64 B =
2 A70m Alamance CORM SILAGE 2393 Ton =
3 A70m Alamance GRASS-LEGUME Ha 450 Ton
4 70 Alamance IMPROWED BERMUIL B.00 ALK
5 Avom Alamance SOYBEAMS 305z sU
B Av0m Alamance TALL FESCUE B.70 ALK
7 370 Alamance TOBACCO 2024.34 LES
g A70m Alamance WHEAT 4063 BU
-
Kd
q v[]
Cloze | | Frint |

Figure 3.29 Agriculture Products County Level View

Selecting the radio button displays the dialog Figure 3.30 and the user is free to view the
agriculture products within the sub-county areas. The user is also allowed to add, remove and
edit the crops within the sub-county regions. The user cannot change the sub-county polygons,
but can remove crops, add crops, modify the output, and the crop value as necessary to meet
local conditions. As will be discussed further in the discussion on the damage functions, only the
crop types previously identified have damage functions.
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M Agricultural Products

Select view option: Select County to display: Select a SubCounty Region:

£ County lamance, NC [37001)  «| | |3700113603010104 |
+ SubCounty

Agricultural Products

CountyFips County CropType SubCounty Region Avg Annual Yielddde = |
1 370 Alamance 2700171360307 01 04

=
F

| ]|«

Cloze | | Frint |

Figure 3.30 Agriculture Products Sub-County View

3.2.11 Vehicle Data

Another dataset unique to the flood model, the vehicle inventory was developed to allow the user
to assess the additional losses possible due to vehicles remaining within the flood areas. The
data was developed using the square footage occupancy data for the various occupancy classes.
The methodology is similar to that used by Metropolitan Planning Organizations to identify
parking and traffic patterns for planned development and provides an appropriate approximation
of the number of vehicles each occupancy classification will typically have nearby. Because
vehicles are used by their owners throughout the day, the flood model has identified two
“snapshots™ of time, the nighttime, when passenger vehicles are more likely to be concentrated
near residential structures and commercial industrial vehicles are more likely to remain in
commercial areas, and the daytime where the commercial and industrial areas will see an influx
of all varieties of vehicles.

Selection of Vehicles on the Inventory menu will open a dialog as seen in Figure 3.31 below.
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M Vehicles M=l
Yehicle Count l Dollar Exposure ]
Select County to dizgplay: Day # Might:
{lamance, NC [37001)  «| | | |Daytime |
~
Vehicles - Day %
CenzuzBlock TotalD ay Cars LightT rucks HeawyTrucks =
1 AF001 0201011000 49 &l 12 f =
2 AF001 0207011007 45 28 1A f =
3 FF001 0207 071002 9 B 2 1
4 P00 0207 077003 1] 1] 1] 1]
4] 7000207077004 14 4 1 9
B 700 0201077005 1] 1] 1] 1]
7 3700 0201071006 a 2 1 4]
a 3001 0201011007 11 7 3 1
] FF001 02071 071008 5 4 1 1]
10 FF00 02070770049 1] 1] 1] 1]
1 AP0 o2 oiioin 1] 1] 1] 1]
12 0010207011017 1] 1] 1] 1]
13 0N o210 2 1] 1] 1] 1]
14 A0 0201011013 74 47 18 9
15 P00 0201011014 V3 45 18 | -
16 P00 020011015 [513] LN 16 a =]
17 AP0 021016 1] 1] 1] 1] =
‘ S ] i ] ] | »[]
Cloze | Print |

Figure 3.31 Daytime Vehicle Count

Selection of the dollar exposure tab allows the user to view the estimated value of the vehicles
within any given census block. The vehicle valuation is based on the distribution of new and
used vehicles provided by each states Department of Motor Vehicles and the average sale price
of these vehicles. The flood model looks at passenger cars, light trucks (including SUVs), and
heavy trucks (commercial/industrial vehicles including 18-wheelers). In this version of the flood
model, the vehicle data is not editable, but in future versions, this data will be editable.
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3.2.12 View Classification
The View Classification browser allows you to view definitions of the classification categories.

M Building Classifications

Building Occupancy Clagzes l Model Building Types ]
Building Types
Specific Occupancy General Dccupancy Dezcription =

1 [4GR1 Jsqriculture Agriculture =
2 COM1 Carmnrnercial Retaill Trade =
3 COMI10 Cormmercial Farking
4 COk2 Commercial YWholesale Trade
7 COk3 Commercial FPerzonal and Repair &
E COk4 Cormmercial Frofeszional/Technic
7 COrE Cormmercial Banks
b3 COME Commercial Hospital
q COMT Cormmercial Medical Office/Clinic
10 COmME Cormmercial Entertainment & Recn %
11 COowAa Commercial Theaterz
12 EDUT Education Grade Schoolz
13 EDZ Education Colleges/Universitizs
14 GOV Govermment General Services
15 GOW2 Govermment Emergency Response
16 IMD1 Industrial Heawy
17 IMD2 Industrial Light
18 IND3 Induztrial Food/Druge/Chemic:
19 IND 4 Induztrial tdetalz Minerals Procs
20 IND5& Induztrial High T echnology
21 INDE Indusztrial Construction -
22 REL1 Feligion Churches and Other & B
23 REST Sinale Farmily Sinagle Farnily Dwelling x|

4 | o] ]

Cloze | Frint |

Figure 3.32 View Classification Browser

3.2.13 Showing Tabular Data on Map

Tabular data can be shown on the study region map in addition to graphic form. To map data,
simply open the window that contains the data you are interested in. Highlight the column you
would like to map by single clicking on the column header as shown in Figure 3.33. You will
notice that the Map button at the bottom of the window now becomes active. Press the Map
button and a thematic map of the data is automatically developed as seen in Figure 3.34.
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M Building Count

By Occupancy ] By Building Tupe |
Table Type: Select County to display:
|General Occupancy Type j |Alamance, MC [37001) j
=
General Building Count By Occupancy
CenzuzBlaock Total Residential Commercial Industrial Agriculture Fielig = |
1 370010201011000 ) 1 0 0 =
2 370010201 011001 3 &) ] ] ] J=
3 370010201011002 &) 0 0 0
4 370010201011003 0 ] ] ]
5 370010201011004 2 0 0 0
B 370070201011005 0 0 0 0
7 370010201011006 1 0 0 0
8 370010201011007 5 0 0 0
g 370010201011008 0 0 0 0
10 370010201 0710039 0 0 0 0
11 aroomo2moiioo 0 0 0 0
12 aromozom oo 0 0 0 0
13 arooio2otomima 0 ] ] ]
14 aromo2m oo 0 0 0 0
15 arooio2otmion 4 1 1 ] ] =
16 70020 01ms 0 0 0 0 =
17 F0M02mo11me 0 0 0 0 =
< | [
Soft Factors | Cloze | Map | Print |

Figure 3.33 Selecting Data to Map
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Figure 3.34 Mapping Tabular Data

Mapping any inventory data, even with the scenario census blocks box checked,
will result in mapping all study region census blocks. HAZUS is performing as
designed, the scenario census blocks is available primarily for browser editing,
not mapping.
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3.2.14 Printing Tabular Data

Tabular data can be printed by clicking the Print button at the bottom of the display window, as
seen in Figure 3.35 (circled).

B ppricultural Products EJ|§| E|

Select view optian: Select County to display Select a SubCounty Region:
" Caunty |tlamance, NC[37001)  w| | | [3700113603010104 ~|
* SubCounty %
Agricultural Products
CountyFips Conty CropType SubCounty Region Avgdnnual Yield/bo = |
1 37001 Alamance 3700113603010104 =
-
-
5
x|
4 v
Cloze ‘ ST Frint

Figure 3.35 Printing Tabular Data

3.3 Defining the Flood Hazard

A key step in running a HAZUS analysis is defining the flood hazard for your study region.
This involves importing topography data, calculating stream networks for riverine hazard, and
defining the flooding hazard you wish to analyze. The analysis can be conducted for riverine
flood hazard, coastal flood hazard, or both.

Table 3.1 shows the analysis process for the flood hazard. When performing a combined
analysis (riverine and coastal) the user is required to perform all of the steps noted:
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Table 3.1 HAZUS Menu ltems

HAZUS Flood Hazard Analysis Process

Riverine Hazard

Coastal Hazard

Define Terrain (Input DEM)

Generate Stream Network

No Equivalent

Create New Scenario

Select Reaches

Select Shorelines

Hydrologic Analysis

No Equivalent

No Equivalent

Characterize Shoreline

Compute Flood Hazard (Hydraulics analysis)
for suite, specific return period, specific
discharge, annualized return periods

Compute Flood Hazard (frontal dune erosion,
WHAFIS, wave runup, zone determination) for
suite, single return period, annualized return
periods

Develop Flood depth grid (co

mpleted base hazard analysis)

Optional Hazard Analysis

Perform What If — Levee Assessment
Perform What If — Flow Regulation
Perform What If — Velocity grid

Optional Hazard Analysis
Perform What If — Long-term Erosion
Perform What If - Shore Protection

3.3.1 Selecting the Flood Hazard Type

The riverine and coastal hazards have different requirements in terms of the development of the
hazard and the digital elevation data required to support the analysis. To prevent the user from
having to carry the penalty of digital terrain data that is not required and to enable only those
menu items needed to support their hazard of choice, the first menu item on the Hazard Menu

requires the user to select the hazard for which

they want to analyze within their study region.

The selection dialog can be seen in Figure 3.36 below.

Flood Hazard Type

o]

Study region flood hazard type
* Riverine anly
[ Coastal only

" Riverne and coastal

5

Cancel

Figure 3.36 Flood Hazard Type Selection
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m{y The user should think carefully about which hazard type (or both) they are
) interested in analyzing as the selection will drive the entire hazard assessment
and changing the selection will change the DEM requirement and prevent the
user from accessing some of the menu items.

For example, selection of the Riverine only button will require a DEM that covers both the study
region and all the watersheds that intersect that study region and will require the user to develop
a stream network before other hazard menu items are enabled.

3.3.2 Defining Topography

As might be anticipated, topography is the most critical element to the flood model. The flood
model has developed an approach to simplify the effort to obtain digital elevation data and bring
these data into the model. Primarily, the data extent is identified and the user is asked to
download and point the flood model to the resulting ArcGIS grid dataset.

For this section on running a default analysis, we will examine the process of importing DEM
data from the U.S. Geological Survey (USGS) web page.

The Level 2 user should note that in some cases they will need to bring in a DEM
layer sufficient to meet the extent requirements defined for Level 1 users since
there is always the possibility that the user may ask the flood model to extrapolate
their FIT input data and exceed the flood boundaries they brought in.

3.3.3 Download DEM Data from USGS

The USGS website contains downloadable data from the National Elevation Dataset (NED). The
NED is a digital data set available from USGS that provides national elevation data in a
downloadable form with consistent datum, elevation unit, and projection. This dataset has been
chosen to be the default data for the Flood Model. This does not preclude a user from bringing
in his or her own DEM.
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To import DEM data, first select the Hazard menu and the User Data submenu, as shown in
Figure 3.37. A window will pop up with three tabs: DEM, FIT, and Depth Grid. In the DEM
tab, select “Determine required DEM extent” button, as shown in Figure 3.38.

% |HAZUS-MH: Flood - Alamance_County_NC

Fle Edt Wiew Inventory Hagard Analysis Resubs Inssrt Selection Tooks Window Help

EEX

LAREvAF N Rl s

& - HES Flood Hazard Type.. 43
i
Scenario »
=3 =
= Census Blocks Riverine »
[ Census Block:
= M Census Tracts Cosstal 4
ClcensusTract  gujick analysis »
= M Study Region Bor

[ study Region Boundary

Display | Source | Selection

20 =20 4 "r
Crawing > R O~ A~ 0] Avial [0 < B ru A B~ S =~

79°71'27.02"W 35°56'10.82'N

Figure 3.37 Hazard and User Data Paths Menus

1 FIT

| DephGid |

DEM metadata

Vertical units

| Meters j

Vertical datum

|MewDes -]

Select DEM dataset location

Determine required DEM extent |

Figure 3.38 User Data Window

HAZUS-MH MR3 User Manual



3-36

The window that pops up, shown in Figure 3.39, lists the latitude and longitude coordinates that
you will need when downloading the USGS DEM data for your study region. The latitude and
longitude shown may extend beyond the defined boundaries of your study region because the
watersheds that affect the region’s flood risk probably extend outside the political boundaries.
This window includes simple instructions for downloading data from the USGS web site. More
detailed instructions appear below.

Users of all Levels should note that any DEM provided to the Flood Model will need
to meet the coordinate constraints established by this dialog. The Model will
discontinue processing if the model identifies gaps in the data coverage. This does not
preclude a user from using his or her own DEM.

= DEM Extent =3

Your analysis will require a DEM bounded by these
coordinates in decimal degrees

Maorthmost Latibude

HE.532 N
Westmost E astmost
Longitude Longitude
T2y | hevmate diecty 79802
Download

Southrmost Latitude
3EEIE N

Paint pour browser to URL kttp://zeamless. usgs. gov
Wiy and Download Urited States Data.

Check 1" MED Elevation, uncheck MLCD Land Cover.
Define Area by Coordinates. Switch to Decimal Degrees.
Clear Fields. Pazste in the 4 coordinates abowve. Add Area.

Download and unzip the MED ArcGrid files.

LCloze

Figure 3.39 Coordinates for Required DEM

..-“r If pop-up blockers are enabled on your machine, it is important that they are
! disabled when you try to download the DEM.

The USGS makes minor modifications to their seamless website on a regular basis.
Therefore the following dialogs may not be exact representations of what the user
may find on the website. In general, however the basic functionality of the website
has not changed and the following discussion should serve as an effective guide.
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There are two ways to acquire the DEM from the NED website. The easiest is to click on the
button “Navigate directly to the NED Download.” This will access the NED site, enter the
required coordinates, and direct the user to the download page.

However, it is possible that in the future the USGS will change the URL to their download site,
which will necessitate users to go through the unabbreviated download process. To do so,
proceed to the USGS web site http://seamless.usgs.gov/. Click on the button that reads View and
Order Data Sets — United States Viewer on the welcome screen identified with the arrow in
Figure 3.40 below. On the web page, shown in Figure 3.41, note that multiple boxes are checked
under the heading Download Layers on the right-hand side of the page. Deselect all boxes
except the NED. Then, click on the link on the left-hand side of the screen, towards the bottom
of the page that reads Define Area by Coordinates. Note that you may have trouble viewing this
link if your browser window is not large enough. The viewer is most easily seen if your screen
resolution is 1024 x 768 pixels.

= USGS

science for a changing world

Seamless Data Distribution System, EROS Data Center, Sioux Falls, SD

Home __[Backyround - [List of Products ____ |Frequently Asked Questions o |Links _____|ContactUs ____|
What this site fas to offer:

& Free Data Downloads
e User Defined Datasets and area
& Acguire Data From Different Hosts

& Elevation Point and Prafile Tools Vi d
e and much more... ‘ 1ew ar

Download

~News

» Important information pertaining to Downloads
and XP SP2;
Trouble downloading and recently installed
#P SP2-- The download option within security
sethings is reset to Disable. To enable the
downloads, follow the steps from this
website:

htto{fwww . snapfiles .comf«psp2 downloadchanges.html
The extract server name for downloads is View ﬂnff Download
http: ffextract.cr.usgs.goy International Data

= New Products added:
o NED 1/9 Arc Second -- Mount St. Helens
Alert :An anomaly in elevation values
of the NED 1/ dataset has been -

Figure 3.40 USGS Seamless Welcome Screen
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'3 Seamless Data Distribution Delivery provides free online data with NED,SRT| ;lglll
File Edit Wiew Favorites Tools Help |
Back + = - (@ ﬁ| @search  [GFavorites  §Media ¢4 | E-SsE A

Liriks @Customize Links  **| Address |ej http:fiseamless, usgs, gov/websitefseamlessviewsr.php j @GD

= USGS

Seamless Data Distribution Back to Main Page Futorial

e Information

p Places (Names)
p Layer Extent

] p Transportation
p Boundaries
p Hydrography
p orthoimagery
p Land Cover
p Elevation

|&] Done ’_ l_l_ 8 Internst 4

Figure 3.41 USGS Web Page for Seamless Data Distribution System

Be sure to check all other data layers off other than the NED. Failure to do so will
typically lead to a message asking you to place an order for a CD-ROM of the data
with an associated cost recovery fee. Rather large areas of NED data can be
downloaded for free if the NED is the only layer requested.

The next web page you come to will prompt you to enter the latitude and longitude coordinates
that define the limits of the DEM data you wish to download. Switch to entering coordinates in
decimal degrees by clicking on the link. Then, copy the coordinates from your HAZUS study
region DEM Extent window onto the USGS page, as shown in Figure 3.42. When you are done,
press the Add Area button (circled). If incorrect numbers are entered or you would like to start
over, click on Clear Fields to remove all data from the fields.
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/3 Add Geographic Area - Microsoft Internet Explorer

Enter the limits for a new area:

Lat: [36.523 [N

Lon: |?9-?1 B IW VI Lon: |?9.031 |W vl

Lat: [35.624 [N

oD

Clear Fields

Add Area )

|&] Done l_ ’_ ’_ | Tnkernet Y

Figure 3.42 USGS Web Page Defining Geographic Area for DEM Data
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The next page that will pop up will look similar to Figure 3.43. Click on the Download link and
proceed to download the DEM data. The data will be stored in the form of a zip file, which you
will need to unzip in any location you wish on your computer. Any WinZip compatible program
should be able to unzip the data. For large areas, the user will be given the DEM in multiple zip
files that they need to unzip and then select all one by one in the set DEM Data Paths dialog.

3 USGS Seamless Request Summary Page - Microsoft Internet Explorer

=10l x|

File Edit Wiew Favorites Tools  Help

4= Back -

Iﬁll http:ffedowzks23, o usgs . gov/Website/distregfRequestSummary  jspFAL=36,523,35.624, -?9.031,-?9.?16&PL=L9202Tﬂ

|
@Go

=USGS

Seamless Data Distribution System

SDDS Request Summary Page
Modify Data Request

Data Extraction Request Pieces:

=

L5 Depstment of the Interior || U5 Geological Sunvey || EROS Data Center
URL: http:Aedowliis23 cr.usgs. gowWebsitedistreq Reque stSummary. jsp

Maintainer webmappingi@usgs.gov || Comments and Suggestions

Last Modified: Wed 0T December 2004

Privacy Staterment || Disclaimer || FOIA || Accessibility

] ,_ ,_ ,_ |4 Internet

a

Figure 3.43 Download Page for USGS DEM Data

Users that have Windows XP Service Pack 2 (SP2) installed on their computer may run into
problems with downloading the DEM from the USGS website. Windows XP SP2 comes with an
automatic pop-up blocker that will deter the downloading process. The following screenshot is
an example of what users might see. When the user clicks on the Information Bar, the user has
the three options, shown below. Selection of the “Download File” option will not produce

desired results, as seen in Figure 3.44.
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Fle Edit ‘iew Favorites Tools Help l"

Address @http:,l',l'edchksSEn.cr.usgs.gov,l'servlet,l'zipship.RequestStatus?zid=ZDDSD413.15593[ v | igd G0

;—‘_‘, To help protect your security, Internet Explorer blocked this site from downloading files to yvour x
computer, Click here For options. ..

> .
4 USGS * The National Ma Information Bar Help -

Raster Extract has completed.

This window can he closed after saving the file.

U5 Depatment of the Interior || U5 Geological Sunvey || EROS Data

Center

LURL: Mo gisdata usgs netWebsitezipshin/StatusRequest. jsp

Maintainerwebmappingusgs goy || Comments and Suggestions

Last Modified: Fri 28 June 2002 b7
@ hitbps fivmang, usgs, gow) ® Internet

W!F S
What's the RIsk?

Figure 3.44 Security Settings Blocking Download
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To avoid this problem, go to the “Tools” menu and click on “Internet Options”, as shown in

Figure 3.45.

<23 USGS SDDS-E Data Extraction Summary Page - Microsoft Internet Explorer, EIE'E‘
File Edit View Favorites [Rusac Help -
Mail and Hewis Pl o
J </ Iﬂ Pop-up Blacker v (g Favoritss €2) T = 3
Manage Add-ons... =
Address @http.ﬁedchksEG‘c\ Synchranize... squestSummary jsp?arealist=40,341,40,860,-74,078,-74, 6408prodList=| Go Links
-~
U O
" wWindows Messenger
The National Map  Sc n System

SDDS Request Sum#mry Page

Your data request consists of 1 product(s), broken mnto 1 individual piece(s). The data
will be delivered through an on-line download interface. The Todify Data REecuest'
button will allow you to specify different formats, products, or media. Clicking on the name [
of the Product will allow you to order the entire dataset from pre-mastered originals using
the ERO3 Data Center Order pages. Tou may boolamark this page to return to this data
request and download the same pieces

Madify Data Request

Data Extraction Request Pieces:
Product | Southwest (Bottom Left) Corner | Mertheast (Top Right) Corner | Size (WE) | Link
MED - ArcGnd format
T |

40341000 ¥, 74 640000 W | 40 BA0000 M, 74078000 W | 15 | Download

U.5. Department of the Interor || U5, Geological Survey |l EROS Data Center ]
Enables you to change settings.

Figure 3.45 Set Internet Options for Download

Go to the “Security” tab, and click on “Custom Level” (circled in Figure 3.46).
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Internet Options

General| Security |F'rivac_l,l Content | Connections | Programs | Advanced

Select a*web content zone to specify its security settings.

® © 0 @

Localintranet  Trusted sites Reshicted
sites

Internet

Thiz zone containz all 'web zites you

haven't placed in other zones
Security level for thiz zone

Custom

Customn settings.
To change the settings, click Custom Level.

- To use the recommended settings, click Default Level.

N

QCustom Level..ﬁ’ Default Lewvel ]

I 0K H Cancel ]

Figure 3.46 Internet Options

Scroll down to the Downloads section, and click “Enable” for all two options identified as
“Automatic prompting for file downloads™ and “File download” as shown in Figure 3.47 and

click “OK”

Security Settings

Setkings:

|2

Enable
Prompt

[ Downloads
[ sukomatic prompting For File 4o

Disable
Enable
@ File download
Disable
Enable
= Fark dowrlad
Disable

| £

Prompt

Feset cuskom settings

Reset ba: | Medium V|[ Reset ]

[ Ok ][ Cancel ]

Figure 3.47 Security Settings for Download

Click “OK?” to close the Internet Options window and restart the DEM download process
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3.3.4 Incorporate DEM Data

To incorporate the DEM data downloaded from USGS into the study region, you are prompted to
enter three pieces of information in the DEM tab. First, enter the vertical datum used in the
DEM file. Data downloaded from the USGS web site uses the NAVD88 vertical datum.
Second, enter the vertical units of the DEM file, which should be Meters for USGS NED data.
Third, click on the Browse button to locate the location of the unzipped DEM file on your
computer. Click OK.

DEM | FIT | DepthGid |
DEM metadata
Wertical units | Meters j
Wertical daturm | MawD8s j

Select DEM dataset location

05 0ANS0A_T est_DEMs\DBaise_F_MRISMED_25362175\ned_26a521 |7 Biowes.

Determine required DEM extent |

oK ‘ LCancel

Figure 3.48 Setting DEM Data Paths

At this point, your computer will process the data in the DEM files, and select only those areas
that are relevant to your study region. When this process is complete, a message box will notify
the user that they can continue with the other hazard components. In some cases, the study
region will require more than one DEM file from the USGS. If that is the case, the user should
browse to each DEM individually to add them to the dialog seen in Figure 3.48 and the model
will automatically merge the datasets for use in the Flood Model.

4 Note that Spatial Analyst extension must be active in ArcGIS for the DEM file to be
I properly integrated into the study region.
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"""% It has been observed that if the required DEM extent is large and USGS NED data is
: downloaded as multiple zip files, very rarely the USGS provided pieces will have a
gap between them. This would have caused the stream network to be constructed
incorrectly so HAZUS will validate the input DEM pieces and stop the process
without going any further. The user will see the below message.

Invalid DEM X

The extent of the input DEM(s) is not sufficient.
Flease specify a different DEM in the 'Set DEM Datapaths' dialog.

The 'Determing DEM Coordinates’ menu item can be used ko
display the bounding coordinates required of the input DEM,

Mote: You can check the 'RegionDEM' Folder under the study region
folder and compare the UnionOFInputExtents with the ReqDEMPalygon

Figure 3.49 Input DEM Validation Failed

The users who experience this issue can look at the UnionOflnputExtents and ReqDEMPolygon
feature classes under the RegionDEM folder. The user should determine where the gap is
occurring and causing the required DEM polygon not being completely contained within the
union of input extents. The user then can note the coordinates, go to USGS NED website
(http://seamless.usgs.gov/) and download the missing piece separately by following steps laid out
in Download DEM Data from USGS section. Adding this additional piece through the DEM
Data Paths dialog solves the problem. As seen in the example below (Clark County, NV), the
UnionOfInputExtents have a gap that overlaps with the ReqDEMPolygon and additional piece of
DEM is needed to cover that area. To better visualize the gap, the user can zoom in to area where
it looks like the union polygon has a line cutting through it.
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%= HAZUS-MH: Flood - Clark_NV

File Edit Visw Inventory Hazard Analysis Results Insert Selsction Tools Window Help
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=] £F Layers
= @ ReqDEMPolygon
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= Study Region Boundary
[ study Region Boundary

Display | Source | Selection @m| - 4 |>‘
Editor + = [ =l k3|

115°57'46. 73" 35°23'52,20"M

Figure 3.50 Example of Gap in USGS DEM

It has been observed that a portion of the DEM from the USGS NED site is

NeZ missing, most commonly seen in study regions that are along the U.S. border.
This would have caused the stream network to be constructed incorrectly so
HAZUS will validate the input DEM pieces and stop the process without going
any further. The users will see the message below.

Invalid DEM x|

The DEM(s) vou selecked dofes) not have valid daka ko cover the entire
area required by HAZUS, Please revise wour input ko provide complete coverage.

Please refer to the User Manual for Further discussion,

Figure 3.51 Input DEM Validation Failed

This issue is known to be triggered along the U.S. border, when the DEM source is from the
USGS NED. Add the required DEM polygon and all input DEMs to the map to visualize the
part that is missing. The current workaround is to obtain the ‘missing” DEM(s) for the other side
of the border.
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3.3.5 Import Other User Data

A new feature in HAZUS is the ability for users to import flood depth grids, as well as FIT
results. Users now have the option to bypass processing the DEM if they plan on running a
scenario that only includes the FIT results and/or flood depth grids.

3.3.5.1 Import FIT Results

The flood information tool (FIT) is an ArcGIS extension separate from HAZUS that can be used
to create flood hazard data for import to HAZUS. The data are prepared outside of HAZUS and
model allows users to indicate the file location of FIT output. For more information regarding
FIT, see section 4.2. Select User Data from the Hazard menu. In the User Data window, select
the FIT tab and depending on the flood hazard type selected earlier, there will be a Riverine
and/or Coastal tab available.

DEM it | DepthGid |
Select FIT working directon
HiverineT Coastal ]
Browsze. ..
ok Cahcel

Figure 3.52 Importing FIT Data

Use the Browse button to browse to the location of the FIT working directory on disk. The
browse dialog is intended to select a folder, not the contents of it, so be sure to click on the
working directory (not double-click). It is important that users import the FIT working directory
into the correct hazard tab. Repeat the process to import additional FIT working directories.
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In order to import flood depth grid results into HAZUS, select User Data from the Hazard menu.
In the User Data window, select the Depth Grid tab, as seen in Figure 3.53.

DEM | AT | DepthGrd |

Select depth grids

Riverine Coasztal

Browse...
Remaove

Set
Parameters

i

LCancel

Figure 3.53 Importing Depth Grid Data

Use the Browse button to browse to the location of the flood depth grid on disk. The browse
dialog is intended to select a raster. After the flood depth grid is selected, click on the newly
imported flood depth grid and select the Set Parameters button. A window will pop up and ask
the user to set the parameters to the flood depth grid. Select the Units (feet or meters) and input

the Return Period of the flood depth grid, as seen in Figure 3.54.

It is important that users

import the flood depth grid into the correct hazard tab. Repeat the process to import additional

Set Beturn Period

flood depth grids.

Depth grid parameters

Ui
Return period

[optional):

LCancel ‘ ]S

Figure 3.54 Set Parameters for Depth Grid
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3.3.6 Riverine

At this point, the procedure for analyzing the hazard of the study region differs depending on
whether your study region has riverine flood hazard, coastal flood hazard, or both.

3.3.6.1 Generate a Stream Network

If your study region is subject to riverine flood hazard, your next step is to generate a stream
network. This is required even if you are going to be using FIT data. This is a one-time analysis
and establishes the river network identity for all subsequent Scenarios. Select Develop Stream
Network from the Hazard menu. The window shown in Figure 3.55 will appear. Enter an
appropriate stream drainage area (in units of square miles), and click OK.

Develop Stream Metwork E|
Input a ztream drainage area for the study region.

When vou select K, the stream netwark will be
created. Thiz process map take some bime.

|nput ztream drainage area .
[affectz stream density] | 10.0° 5 quare miles
[0.25 - 400 2q mi)

ok | Cancel |

Figure 3.55 Selecting Input Stream Drainage Area

Your computer will process the DEM for your study region to determine the locations of
streams. This analysis will take some time, ranging from five minutes to several hours,
depending on your computer’s processing speed, the size of the study region, and the complexity
of the DEM. When the process is complete, the streams identified will appear on your study
region, similar to Figure 3.56.

Selection a small number for the drainage area such as 1 square mile will result
in a highly defined stream network. This value represents the total land area, in
square miles, that drains into any given reach excluding that drainage at the
starting node of the reach (the downstream node from the prior reach). The
smaller the drainage area input by the user, the more processing time required by
the flood model for subsequent analyses.
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Figure 3.56 Stream Network

Running the stream network the first time is fairly time consuming because the model
performs an analysis that fills in spurious sinks in the DEM. However, in order to save

Nt the user time, the model saves the results of the sink filling process so that if the user
decides to change the drainage area number, the model will not need nearly as much
time to perform the analysis. For example, if the user runs stream network at 5 square
miles and then decides that the network is not fine enough, the change to 1.0 square
miles will run significantly quicker than the original analysis.

If a river to be analyzed forms a border between counties, it is suggested to include the counties
on both sides of the river when creating the study region. The stream network in HAZUS is
known as a synthetic network because it is derived entirely from the DEM. No imagery or pre-
existing map layers are used in its generation. More specifically, streams in a synthetic network
exist wherever at DEM grid cell locations that receive drainage from a threshold number of
upstream grid cells. If the DEM is not large enough, the threshold number of grid cells may not
be reached. An example of this is shown in Figure 3.57. It shows a study region consisting of
one county, for which the one river (in red) forms a border. But because the DEM does not
include areas draining to both sides of the river, the resulting synthetic stream is discontinuous.
There are simply not enough DEM grid cells draining to the discontinuous portions for them to
properly delineate.
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Figure 3.57 Discontinuous Synthetic Stream

The solution to this discontinuity is to include counties on both sides of the river during study
region creation. This in turn will result in a larger DEM that drains to both sides of the river.
Figure 3.58 illustrates this concept, using the same stream as shown in Figure 3.57. The second
study region consisting of counties on either side of the river (shown in red). The resulting
synthetic stream network is now continuous.

Figure 3.58 Continuous Synthetic Stream
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3.3.6.2 Defining a Scenario

Next, select Scenario under the Hazard menu, and select New. A scenario defines the specific
stream reaches, or lengths of coastline for coastal users, and the hydrologic and hydraulic
characteristics that you wish to include in one analysis run. A scenario could include all stream
reaches in your study region, but because the analysis requires significant computer processing,
you may wish to divide the region into several smaller scenarios.

You will be prompted with a window to name your scenario and, optionally, write a description.
Be careful not to include any leading or trailing spaces in the scenario name. When opening
scenarios in the future, your description will be visible to help you differentiate between similar
scenarios. Figure 3.59 shows an example of the scenario-naming dialog.

Create New Scenario E|

Enter a unigue name for the new Scenaro:

|M_I,IH reennelaze

Dezcrption

k. | Cancel

Figure 3.59 New Scenario Naming

After naming the scenario, a window will open enabling you to select which stream reaches you
would like to include in the scenario, shown in Figure 3.60. You may use the “Select Elements”
tool (the button with the arrow icon) to select particular stream reaches by clicking on them, or to
drag a box and select multiple stream reaches. If you hold down the shift key, you can add or
remove additional stream reaches to your selection by clicking on them. Once you have selected
the stream reaches you want to include, which will be highlighted, click on Save.
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Figure 3.60 Selecting River Reaches for a Scenario

If you have imported any riverine FIT data and/or flood depth grid(s), you can select those areas
by clicking on the FIT analysis areas and/or the User-defined depth grids radio buttons. Select
and save FIT areas and/or flood depth grids in the same manner as reach selection. After you
save the stream reaches you have selected, you can press OK to complete the definition of the
scenario. The color of the highlighting of the selected streams will change when this process is
complete.

The Scenario “Save As” capability was created to allow users to skip the hazard analysis every
time they wanted to run different parameters in the Inventory or Analysis menu. It is designed to
save time for the user so that they can skip the hazard portion and rerun Analysis. It also gives
the user a way to preserve previous results without using the Duplicate Study Region function,
which requires much more disk space. The results tables are Scenario specific and the creation
of a new scenario through the “Save As” function assumes the user wants new results.
Therefore, the old results are not carried over.

In order to use the “Save As” capability, the scenario to be saved needs to be open. The user
then selects “Save As” from the Scenario selections under the Hazard menu, as seen in Figure
3.61.
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Figure 3.61 Scenario “Save As” Menu

You will be prompted with a window to name your new scenario and, optionally, write a
description. Figure 3.62 shows an example of the Scenario Save As naming dialog.

Save Scenario As E|

Enter a unigue name for the new Scenaro:

Dezcrption

k. | Cancel

Figure 3.62 Scenario “Save As” Naming

After clicking OK, HAZUS will save the old scenario and automatically open the new scenario.
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When a user modifies the Inventory, he/she is affecting all future results, meaning
that any analysis from that point on will use the updated inventory. It is
recommended that if the Inventory is modified, the Analysis should be rerun.
Users that plan on modifying the inventory should “duplicate” the Study Region
to compare results, otherwise the results are overwritten. The results will be
overwritten if and only if the user reruns Analysis on the same scenario.

Users that plan on modifying the functions/parameters in the Damage & Loss Estimate Analysis
should use the Save As capability to compare results between scenarios, otherwise they are
overwritten. The changes to damage functions are per Study Region, so the user is responsible
for knowing what damage functions were used to create the results of which scenario. The user
will not have a way of displaying which damage functions were used for each scenario.

Users that plan on modifying the Hazard analysis do not need to use the Save As capability.
However, there are a few cases that need to be taken into consideration.

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

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

e FIT: FIT results can only be modified in FIT. Inside the Flood model, the only
option available to the user in terms of modifying FIT results is the ability to choose
which FIT Areas to include in the scenario. If that kind of modification is done to the
Hazard, the user should rerun the Analysis so that the results reflect the changes in the
Hazard.

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

The Scenario “Delete” capability was designed to allow users to delete scenarios that are no
longer needed. The “Delete” function allows users to delete multiple scenarios all at once by
simply clicking on the scenarios.

In order to use the “Delete” capability, the scenario to be saved needs to be open. The user then
selects “Delete” from the Scenario selections under the Hazard menu, as seen in Figure 3.63.
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Figure 3.63 Scenario “Delete” Menu

You will be prompted with a window that shows all scenarios that have been created for the
study region. Figure 3.64 shows an example of the Delete Scenario dialog.

Delete Scenario &‘

Select the scenariols] to be deleted.

Description

DET« Cancel

Figure 3.64 Delete Scenario

Select scenario(s) to be deleted by clicking on the scenario name and click OK.
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3.3.6.3 Hydrologic Analysis

Once you’ve defined your scenario, the Hydrology option from the Riverine submenu becomes
enabled. Selecting this submenu option will launch the hydrologic calculations for the scenario
stream reaches that you have selected. These calculations will take some time, which will vary
by the number and characteristics of the stream reaches selected and computer processing speed.
The flood model has a status bar that allows the user to track the percentage of completion of the
analysis. HAZUS will notify you when the calculation is complete.

There is a tendency for ArcMap and HAZUS to experience memory leaks that can
lead to failure of the model to complete its analysis. Since the hydrology analysis
is study region specific and is dependent only on the river network developed by
the user, there are options available to reduce the possibility of the code reaching a
memory limit.

In the case of hydrology, it is recommended that the user perform the hydrology analysis on a
watershed-by-watershed basis, thereby limiting the level of effort within the model. There are
two recommended approaches:

e Create a scenario for each watershed and perform the hydrology analysis on each scenario.
The hydrology results are stored in a single table independent of scenario, or

e Create a single scenario, start with one watershed and perform the hydrology analysis. When
completed, edit the scenario, add the next watershed and rerun the hydrology analysis. The
model will skip those reaches that already have had the hydrology analysis performed and
will perform the analysis on the added reaches. Repeat as needed to complete all watersheds
in the study region.

Hydrologic analysis is only important if you wish to perform frequency-related
flood analyses (i.e., 100-year return period, annualized loss, etc.). If you have a
specific discharge to apply to your reach(es), proceed directly to the Delineate
Floodplain (Riverine) menu item and select Single Discharge.

When running hydrologic analysis, the HAZUS screen might go blank or the Task
Manager “Applications” tab will indicate that HAZUS is not responding. This is a
common symptom for any software that is process heavy. In order to check if
HAZUS is still running, users should check the Task Manager “Processes” tab and
sort the “CPU” column in descending order. The “ArcMap.exe” process should be
on top. If the “System Idle Process” is constantly on top at 99-100%, this is a clear
indication that HAZUS is not responding. Users could also check the
“Performances” tab and make sure the CPU Usage is not zero (0) over a period of
time. Another option is to open the study region folder (in “Details” view) and
make sure the FIHydrologyLog is updating by looking at the “Date modified.”
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3.3.6.3.1 Excluding Problem Reaches from Scenario

The following are instructions for creating a Scenario that excludes problem reaches. This only
applies to cases where the Hydrology process shows the message in Figure 3.65.

=

14.

15.
16.
17.
18.
19.
20.
21.
22,

Hydrologic Analysis

This scenario contains reaches For which regression equations or data are not available.
! These reaches have been added ko the map as a layer named 'ProblemReaches’,

When computing the Flood hazard, analvsis For a specific return petiod or suite of
return periods will not be available For these reaches and input of discharges will
be required to develc%the Flood hazard grids.

If vwou would like to perform return period analysis vou will have bo create a new
scenario that excludes problem reaches or edit the existing scenario
ko remove problem reaches,

Figure 3.65 Hydrology Process Fail due to Problem Reaches

Start HAZUS, open your Study Region and open your Scenario

Make sure the “ProblemReaches” and “ChosenReaches” are on the map, if yes, skip to
step 4

If not, add it through “Add Data” button, browse to \\Study Region Folder\Scenario
Folder\Riverine\CaseOutput\Hyrdology\

Make sure the “Reaches” is on the map, if yes, skip to step 6

If not, add it through “Add Data” button, browse to \Study Region
Folder\Riverine\FIAnRivOutput\Region\

From the Main Menu bar, go to “Selection” and click on “Select by Location”

Make sure the first dropdown menu shows “Select features from”

Check “ChosenReaches” in the “the following layer(s)” window and uncheck all others
Select “are identical to” as the relationship in the dropdown menu of “that”

. Select “ProblemReaches” in the “the features in this layer” dropdown

. Make sure “Use selected features” and “Apply a buffer” are unchecked

. Hit “Apply”

. Confirm that the number of selected reaches on the ChosenReaches layer is the same as

the number of total reaches in “ProblemReaches”

Right click on ChosenReaches in the “Table of Contents” and click on the “Open
Attibute Table”

Click on “Options” and then “Switch Selection”, note the number of selected features
Close the attribute table

From the Main Menu bar, go to “Selection” and click on “Select by Location”

Make sure the first dropdown menu shows “select features from”

Check “Reaches” in the “the following layer(s)” window and uncheck all others
Select “are identical to” as the relationship in the dropdown menu of “that”

Select “ChosenReaches” in the “the features in this layer” dropdown

Make sure the “Use selected features” 1S checked and “Apply a buffer” is unchecked
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23.
24,

25.
26.
27.
28.

Hit “Apply”

Right click on Reaches in the “Table of Contents”, click on the “Open Attribute Table”
and confirm that the number of selected reaches is the same as the number noted in step
14

Close the attribute table

From the Main Menu bar, go to “Hazard, “Scenario”, “New”

On the “New Scenario” dialog, hit “Save selected objects”, then click “OK”

The Scenario is now ready to start Hydraulics (Riverine\Delineate Floodplain) for a
scenario that excludes the ProblemReaches from the ChosenReaches of the original
Scenario (The Hydrology does not need to be rerun since HAZUS has already
computed discharges for non- ProblemReaches. If Hydrology is rerun, the results
will remain the same since the ProblemReaches have been removed from the
Scenario)

3.3.6.4 Delineate Floodplain - Riverine Hazard

Once the hydrologic calculations are completed, the Delineate Floodplain submenu option on
the Riverine submenu on the Hazard menu becomes enabled. Select this submenu option, and
the window shown in Figure 3.66 will appear. From the pull-down menu, you can select the type
of hazard analysis you would like to run. At the bottom of the window, HAZUS will indicate
how much virtual memory is available on the machine and the estimated virtual memory that
will be used for the hydraulic analysis. If the text is in red, as seen in Figure 3.66, the hydraulics
process will need more memory than what is available. If this occurs, it is recommended that
users remove reaches from the scenario.

% Riverine Hydraulic Analysis

Analysis bppe: |Sing|e Return Period L]

Dutput cell size: |22.555?8991 43301 j

River reaches

FeachID | Retuwn Period [ws] |
100_|
34 100
36 100
7 100
39 100
40 100
41 100
42 100
43 100
45 100
a7 100
58 100 =
‘ B [v[]

Ayailable memorny: 300 mb
Estimated uze: 1425 mb

Figure 3.66 Calculate Hazard Window
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1. Selecting Return Periods 10, 50, 100, 200, 500 will calculate flood depths and
floodplains for the 10-year, 50-year, 100-year, 200-year and 500-year return period
floods on each of the stream reaches in your scenario. The flood model will produce a
single 10-year flood depth grid for the entire group of selected reaches. This process is
duplicated for the other four return intervals.

2. Selecting Single Return Period lets you specify a return period between 10 years and 500
years for which the flood characteristics will be calculated. You can choose different
return periods for different stream reaches, if you wish. Depending on the user selection,
the resultant grid will be a single return interval for all reaches selected by the user,
similar to option 1 above, or a single grid of mixed return intervals for the selected
reaches.

3. Selecting Single Discharge allows you to input anticipated stream discharge levels for
each stream reach. Similar to Single Return Period, the user can enter different
discharges for each reach.

in their scenario, the Transportation Bridge analysis cannot be run as the return

F If the user opts to run different return intervals or specific discharges for each reach
e } interval for the reaches in question needs to be known.

4. Selecting Annualized Loss will calculate a suite of floods to be used later in an annualized
loss calculation. The annualized loss menu item on the Analysis menu will become
enabled when this has been completed.

This completes the hazard definition for the riverine analysis. When performing a mixed case
analysis (riverine and coastal), the user will need to perform the steps outlined in this section for
the riverine portion of their analysis. The next section will define how to operate the flood
model for the coastal analysis. Please feel free to skip this section and read about the Analysis
and Results functionality.

When running hydraulic analysis, the HAZUS screen might go blank or the Task
Nﬂf/ Manager “Applications” tab will indicate that HAZUS is not responding. This is

a common symptom for any software that is process heavy. In order to check if
HAZUS is still running, users should check the Task Manager “Processes” tab
and sort the “CPU” column in descending order. The “ArcMap.exe” process
should be on top. If the “System Idle Process” is constantly on top at 99-100%,
this is a clear indication that HAZUS is not responding. Users could also check
the “Performances” tab and make sure the CPU Usage is not zero (0) over a
period of time. Another option is to open the scenario folder (in “Details” view)
and make sure the FIHydraulicsLog is updating by looking at the “Date
modified.”

Cell sizes are obtained from the DEM, FIT, and/or user-defined depth grids, depending on what
is being used in the scenario. From the pull-down menu, you can select which cell size will be
used for the final depth grid (if more than one is available).
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N{M Using a smaller cell size could dramatically increase the processing time and the

size of the output raster. Also, using a smaller cell size in areas that had a larger
cell size does not increase the accuracy of the depth grid, it will just preserve the
high accuracy in the areas that had small cell sizes. On the flip side, using a
larger cell size will result in a faster processing time, but will cause the user to
lose the higher accuracy in the areas that had small cell sizes.

3.3.6.4.1 Reaches with Hydraulic Problems

As the user is running the hydraulics (i.e. Compute Flood Hazard), the user might notice that it is
taking a long time. It is possible that the hydraulic process is hanging (stuck on a couple of
reaches and cannot finish hydraulics). The following are instructions to go around the problem.

15.

16.

17.
18.
19.
20.

Open FIHydraulicsLog.txt and search for the text "Reach # of" (# being the reach process
hangs at)

The line above that will have "CoreOfHydraulics: Processing REACH ID: XX", note the
reach 1D

Start HAZUS, open your Study Region and open your Scenario

Make sure the "Reaches" layer is on the map, if yes, skip to step 6

If not, add it through "Add Data" button, browse to \\Study Region
Folder\Riverine\FIAnRivOutput\Region\

From the Main Menu Bar, go to "Selection™ and click on "Select by Location"

Make sure the first dropdown menu shows "select features from"

Check "Reaches" in the "the following layer(s)" window and uncheck all others

Select "are identical to" as the relationship in the dropdown menu of "that:"

. Select "ChosenReaches" in the "the features in this layer" dropdown

. Make sure "Use selected features™ and "Apply a buffer" are unchecked

. Hit "Apply"

. Confirm that the number of selected reaches on the "Reaches" layer is the same as the

number of total reaches in "ChosenReaches"

. Right click on “Reaches” in the "Table of Contents" and click on the "Open Attribute

Table"

Look for the row that has its "ARCID" value equal to the reach ID you noted at step 2,
this is the problematic reach. It should already be highlighted as one of the selected
reaches.

Select Ctrl and left-click on the left end of that specific row (the gray block part on the
table, not the cells inside the table) to deselect it.

Close the attribute table

From the Main Menu Bar, go to "Hazard", "Scenario”, "New"

On the "New Scenario" dialog, hit "Save selected objects", then click "OK"

The Scenario in now ready to start Hydraulics (Compute Flood Hazard\Riverine Hazard)
for a scenario that excludes that specific Problematic reach from the ChosenReaches of
the original Scenario
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3.3.7 Coastal

If the flood hazard of concern is coastal, you will not be required to generate a stream network or
run the hydrologic analysis. You will still be required to obtain and identify the Digital
Elevation Model to be used in the analysis. The extent of the DEM necessary for coastal is
different from that required for riverine. The necessary DEM is determined by the union of the
region shoreline with the study region boundary.

Once the DEM has been added (see Section 3.3.3 and Section 3.3.4) the user can move directly
to defining a scenario by selecting New from the Scenario submenu and the Hazard menu. As
with the riverine analysis, the user is required to enter a name and, if desired, a description for
the scenario, and click OK as seen in Figure 3.67 below.

Create New Scenario E|

Enter a unique name for the new Scenario;

LV

|MyEDastaIEase

Dezcription
User Manual Exampld

OF. | Cancel |

Figure 3.67 New Scenario (Coastal)

After the user has specified the scenario name and clicked on OK, the window shown in Figure
3.68 will emerge. Like the riverine model, the user will be asked to select a shoreline or
shorelines for analysis. The flood model uses a standard GIS selection tool to allow the user to
select the shorelines and the user should click on the select icon and proceed to either click on
the shoreline or draw a box to select more than one shoreline.

To select discontinuous shorelines such as islands, the user can press the Shift key while
selecting additional shorelines. To deselect shorelines, the user can press the Shift key
and click on the shorelines that are not to be included in the selected shorelines.

HAZUS has a built-in default national shoreline that is delineated by county. In study
*9% regions that are sub-county or a combination of multiple sub-counties, all of the
i associated shorelines of the counties will be brought in. This is by design and it is to
account for the fact that coastal flooding at a specific location does not necessarily
originate from the closest shoreline to that location.
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/ The flood model has shorelines for mainland areas, barrier islands, large islands, small
3 islands and the Great Lakes. These shorelines have been smoothed to allow the flood
model to build shore normal transects in a less time consuming fashion.
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Figure 3.68 Selecting a Shoreline for a New Coastal Scenario

Once the shorelines have been selected, click on the Save Selected Objects button (the floppy
disk icon) and the OK button will become enabled. This completes the process of creating the
new scenario and selecting shorelines. The next step in the process is to characterize the chosen
shorelines.

3.3.7.1 Shoreline Characterization

Characterizing the shorelines provides the flood model with the information necessary to
determine which models will be run, including frontal dune erosion, WHAFIS, and Runup. The
flood model provides the opportunity for the user to characterize the shoreline into six (6) major
shoreline types. The shoreline types include: Rocky Bluffs, Sandy Bluffs with Little Beach,
Sandy Beach with Small Dunes, Sandy Beach with Large Dunes, Open Wetlands, and Erosion
Protection. The selection of one of these six shoreline types helps guide the flood model as to
which hazard analysis must be performed.
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To characterize the shoreline, the Shoreline Characterization window will automatically pop up
after shoreline(s) are selected for the scenario. Selection of this menu item starts a process where
the user identifies where they would like to start characterizing the shoreline (Shoreline Start)
and where they would like to finish the characterization (Shoreline Finish). In between these two
points, the user will want to add any breaks in the shoreline (Breaklines) where the geographic
characteristics of the shoreline change. The flood model will develop transects and perform the
aforementioned analysis (e.g., WHAFIS) only between the Start and End lines. If the default
locations are moved, the model will limit the development of transects between these locations.

The flood model will develop transects and perform analyses such as WHAFIS
between the Start and End lines — either the default or those generated by the user.
The flood model will still develop a Stillwater elevation surface over the entire
study region to insure that flooding through other low-lying areas is properly
accounted for.
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The first dialog allows the user to perform the segmentation of their shoreline if necessary.
Figure 3.69 shows the dialog, which is interactive with the map layer as shown.

Shoreline Start
ar 9
\ _ 3
b
/ \
- 1)
Shoreline End X \
- 220
Optionally draw shareline startling, endline, and S - h
breaklines. Single click ko add a vertex and double ]
click: ta finish drawing the line. ;
Current shareline ’M ;
- || 1 of| 10|y |
Limnit type Action A
@ Startling m L b
" Endiine —
" Breakling Lz lbafaul:
Cancel £

Figure 3.69 Setting Shoreline Limits

The user can leave the shoreline start and end as seen in the dialog above or select the limit to be
changed (Startline or Endline) and click the Draw button (circled) to draw a new line on the map.
The model will remove the default line and replace it with a line in the location of the users
choosing. For example, Figure 3.70 shows what the user might see upon changing the shoreline
start point (Startline).

! The user must be sure to draw the line so that it crosses the shoreline only once. This
i could be from inland into the flood source, or from the flood source inland. The flood
e model will automatically make the line shore normal or perpendicular to the shoreline.

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

Clicking on the Use Default button will only restore the active Limit Type such as
the Startline or the Endline. To restore both the Startline and the Endline the user
needs to select the radio button and click on the Use Default Button for each line.

[
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Figure 3.70 Resetting the Shoreline Start Line
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An example of changing the shoreline end (endline) can be seen in Figure 3.71 below.

In a

similar fashion, the user can change the location of their endline by clicking on the Draw button
and drawing a new line. To restore the default, the user needs to click on the Use Default button

with the Endline radio button enabled.

T
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Figure 3.71 Resetting the Shoreline End Line
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As stated previously, if the study region shoreline has differing geography, the user will want to
segment the shoreline and classify the shoreline into the proper geophysical properties.
Segmenting the shoreline means that the user will need to select the Breakline radio button and
select Draw. As with the Startline and the Endline drawing, the user will draw a line crossing
the shoreline only once. An example of the result is shown in Figure 3.72 below.
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Figure 3.72 Adding a Breakline to the Selected Shoreline

/ The user cannot change or move a breakline once it has been drawn, to move the

) line, the user will need to clear the breakline using the Clear All button and redraw
(- the breakline in the new location.

In the case of Figure 3.72 above, the user added a single breakline (circled above) and has
decided to progress to the next step. By selecting Next>, the user will move to a dialog that

obtains needed information regarding the shoreline characteristics, wave exposure and 100-year
still water elevation.
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Figure 3.73 Shoreline Characterization — Shoreline Type Tab

The Shoreline Type tab has two input requirements from the user. The default parameters are
Moderate wave exposure and Sandy Beach with Large Dunes. The options for the wave
exposure include:

e Open Coast (full exposure): This would be any shoreline where the storm surge and
waves come directly off open waters without the benefit of any barrier islands or other
land mass protection. Think in terms of lines of waves marching directly onto the
shoreline uninterrupted.

e Moderate exposure: This is best represented by a shoreline that is slightly protected from
the storm surge and associated waves. This might be a shoreline that has some small
islands or a low-lying sandbar that helps break the direct force of the waves on the
shoreline. This shoreline might be angled somewhat to the direct line of the waves and
therefore receiving a portion of the wave front. This is the HAZUS default.

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

e Sheltered: This is best represented by the shoreline within a bay or protected by a larger
barrier island. This could also be a shoreline along a large river inlet. The shoreline is
sheltered from the wave front and is most likely subjected to still water flooding.
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The dialog also contains a combo box that allows the user to identify the geophysical properties
of the shoreline. As mentioned previously the options in this combo box includes:

Rocky Bluffs: This is best represented by the shoreline along California’s north coast
where the shoreline rises nearly vertically out of the ocean. Shore erosion, WHAFIS
(Wave Height Analysis for Flood Insurance Studies), and runup are not run on this type
of shoreline.

Sandy bluffs, little beach: This is best represented by coastal areas near Malibu,
California where the bluffs are can be eroded and the beach is very small. WHAFIS is
not run on this type of shoreline but runup is analyzed and coastal erosion is checked.

Sandy beach, small dunes: This is best represented by some of the shorelines along the
Gulf of Mexico where the shoreline can be a long sandy beach with small frontal dunes.
This type of shoreline will be analyzed for erosion, WHAFIS, and runup

Sandy beach, large dunes: This is best represented by the Carolina barrier islands where
the beach can be large and have a high frontal dune that may be capable or resisting
larger storm surges. For this type of shoreline, erosion, WHAFIS, and runup are
analyzed.

Open wetlands: This can be represented by some areas of the Carolina barrier islands,
where the marshes or other wetland areas buffer the sand and prevent erosion. WHAFIS,
runup and erosion are analyzed for this type of shoreline.

Erosion protection: Selection of this shoreline type enables the Level of Protection input
box and the user is required to define the level of protection in terms of return intervals.
An example might be a floodwall engineered to withstand a 100-year storm surge. The
flood model does not run any special analysis such as WHAFIS, Runup or erosion, but
Stillwater flooding will be examined since water may have other avenues behind the
protection. If the return interval is exceeded, the flood model will assume the erosion
protection has failed and the shoreline will be eroded.

At the top of the dialog, the user can switch from one shoreline segment (if more than one) to
another and back. If there are multiple segments and most have a single characteristic and a few
with unique characteristics, the user can save time and effort by applying the common
characteristic to all segments and then edit those unique segments.

The second tab of the shoreline characterization dialog is shown in Figure 3.74.
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Figure 3.74 Shoreline Characterization — Stillwater Flood Conditions Tab

In order for the coastal analysis to have a starting point, the user must provide the 100-year still
water elevation from a Flood Insurance Study. This information is readily available online at the
FEMA Map store at http://store.msc.fema.gov/. The following figures give the user an idea of
how the data can be captured from the FEMA web site. Remember that internet websites are
constantly being changed and the look and feel may no longer be exactly the same as seen in

Figure 3.75 through Figure 3.79. Figure 3.79 has been rotated 90 degrees for clarity.
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Figure 3.78 Flood Insurance Study Listing (if more than one) and the Selected FIS
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Figure 3.79 FIS Page with Still Water Elevations (image rotated 90 degrees)

Once the FIS has been obtained, the user can input the value in the Elevation field. This field
and the vertical datum field are required. The other still water elevation boxes are calculated
using the standard FEMA ratios, but can be edited and overwritten by the user if the data is
available within the FIS.

The user should review the FIS carefully to determine if the 100-year SWL
includes wave setup. If it does, the user should put in the 100-year still water
elevation as noted in the FIS, but must also check the Yes radio button under the

ff! “Elevation includes wave setup?” question. Doing this will enable the Wave
Setup (ft) text box and the user should enter the wave setup value here. If the user
cannot identify if wave setup is included, quickly graph the stillwater elevations
listed in the FIS and see if the 100-year SWL is higher than expected by the graph.
If so, it most likely includes wave setup.
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Fields that require data input in order for a coastal analysis to be performed are in red
\M text. Other fields are automatically loaded with default parameters or do not need to
be completed.

Once the user has completed inputting the required information on both tabs of the shoreline
characterization dialog the process is completed and the flood model has the necessary data to
perform a coastal analysis for any given return interval.

3.3.7.2 Delineate Floodplain — Coastal Hazard

Under the Hazard menu, Coastal submenu, the user will see the Delineate Floodplain option
enabled. Selection of this option will open a dialog that allows the user to select their hazard
analysis options. At the bottom of the window, HAZUS will indicate how much virtual memory
is available on the machine and the estimated virtual memory that will be used for the coastal
analysis. Figure 3.80 below shows the Coastal hazard analysis dialog.

*.* Coastal Hazard Analysis @
Analysis type: | Retum Periods 10,50, 100, 200,500« | Fill &
Output cell size: |2?.EE?DEBBDE?025 j

Coastal Shorelines

Shore ID Return Periods [yrz)
110, 50,100, 200, 500

1 | v| |

Ayailable memaony: 1297.84 mb ok
E stimated use: BO mb

Y
-

Figure 3.80 Calculate Hazard — Coastal Hazard Options

The coastal analysis has three options available to the user:

1. Selecting Return Periods 10, 50, 100, 200, 500 will calculate flood depths and
floodplains for the 10-year, 50-year, 100-year, 200-year and 500-year return period
floods the entire shoreline in your scenario. The flood model will produce a single 10-
year flood depth grid for shoreline. This process is duplicated for the other four return
intervals.

2. Selecting Specific Return Period lets you specify any flood return period for which the
flood characteristics will be calculated. Unlike riverine, you cannot choose different
return periods for different shoreline segments. The results will be a grid of flood depth
for the selected return period.
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3. Selecting Annualized Loss will calculate a suite of floods to be used later in an annualized
loss calculation. The annualized loss menu item on the Analysis menu will become
enabled when this has been completed.

When running hydraulic analysis, the HAZUS screen might go blank or the
Task Manager “Applications” tab will indicate that HAZUS is not responding.
This is a common symptom for any software that is process heavy. In order to
check if HAZUS is still running, users should check the Task Manager
“Processes” tab and sort the “CPU” column in descending order. The
“ArcMap.exe” process should be on top. If the “System ldle Process” is
constantly on top at 99-100%, this is a clear indication that HAZUS is not
responding. Users could also check the “Performances” tab and make sure the
CPU Usage is not zero (0) over a period of time. Another option is to open the
scenario folder (in “Details” view) and make sure the FIHydraulicsLog is
updating by looking at the “Date modified.”

3.3.8 Riverine and Coastal

The primary reason the user is asked to select between Riverine Only, Coastal Only, or Riverine
and Coastal is to limit the DEM requirements for the user. Selection of Riverine and Coastal on
the Hazard Type dialog will require the user to get a DEM that supports the analysis for both
hazard types. Once the user has provided the DEM, they are free to perform any of the hazard
analysis. For example, if the user selects Riverine and Coastal, they will be required to build the
Stream Network and the shorelines will already be available to the user. During the creation of
scenarios, the user will have the option to build a scenario with only river reaches, only
shorelines, or a combination of reaches and shorelines. The flood model maintains the riverine
and the coastal hazard depth grids separately because the depth of flooding alone does not
determine which hazard is producing the most damage by occupancy.

If the user has chosen to run a scenario with river reaches and coastal shorelines, the flood model
will analyze the impact of both hazards on the inventory independently and then compare the
resulting losses to see which hazard is the controlling hazard, or the hazard with the greatest
impact on that occupancy or structure.

To perform a combined analysis, the user should perform the following steps:
1. Create Stream Network (required),

2. Create Scenario and select river reaches and shorelines — Note: the user should select the
Riverine and Coastal radio button to ensure that both layers are selectable.

3. Characterize the shoreline
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4. Run hydrology
5. Delineate floodplain (riverine)
6. Delineate floodplain (coastal)

Once the user has completed this effort, they are ready to perform the hazard “What-ifs” or go
onto the Analysis menu.

3.3.9 Using Hazard What-Ifs

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

Use of What-If scenario functionality requires that the flood hazard has already been
; computed. Levee, flow regulation, and velocity analysis require the Riverine hazard
to be completed. Long-term erosion and shore protection routines require the coastal
hazard to have been completed.

3.3.9.1 Riverine Levee

In general, DEMs are not reliable for identifying a continuous embankment with relatively little
width. Because grid cells are connected at the corners as well as the sides, an embankment that
IS not a straight line, in the strictest sense, must be at least two cells wide to be treated as a
barrier to flow. A tool is available in HAZUS to add a levee alignment, attribute the levee with a
level of protection and, for level 1 analyses determines the effects of a levee on flood depths
within the unprotected portion of the floodplain.

Select Riverine from the Hazard menu. On the sub-menu, select Levee. The levee option is
drawn with the mouse after clicking the Draw button. Flood depth grids have been created for
the reach and the user chooses a grid on which to draw the levee alignment. The alignment
should cross the floodplain twice. Then enter the recurrence interval, in years, corresponding to
the level of protection provided by the levee and click OK.

HAZUS allows users to zoom in or out of the map before clicking on the Draw
button. After clicking on the Draw button, the tool gets set to the ‘Line’ tool, and
the customization gets locked, therefore, users will not be able to select any other
tool until the levee is drawn.
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Figure 3.81 Riverine Levee

The model then enforces the levee into the DEM and the flood hazard for the scenario is
recomputed.

3.3.9.2 Riverine Flow Regulation

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

Select Riverine from the Hazard menu. On the sub-menu, select Flow Regulation. Click the
Draw button to identify the location of a regulating structure, such as a flood control reservoir.
Upon clicking the Apply button, the algorithm finds the drainage area upstream of that location
and defines the unregulated flood frequency curve. The curve is plotted and a table of recurrence
intervals and associated discharge values is presented for the user. Enter the return period and
discharge of the regulating structure and click OK.

HAZUS allows users to zoom in and out of the map before clicking on the Draw
button. After clicking on the Draw button, users will not be able to select any
other tool until the regulation structure is drawn.
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Figure 3.82 Riverine Flow Regulation

3.3.9.3 Riverine Flow Velocity

The velocity of floodwater can contribute to the flood hazard by carrying large amounts of
sediment and debris, impacting structures, and eroding soil from stream banks and under
foundations. In the velocity analysis, the spatial distribution of the floodwater velocities is
estimated.

Select Riverine from the Hazard menu. On the sub-menu, select Velocity.

3.3.9.4 Coastal Long-Term Erosion

Long-term erosion can be a consequence of a number of factors at a site (e.g., storms,
interruptions, in long-shore sediment transport, sea level rise, human activities). The purpose of
the long-term erosion scenario is not to determine causation, but to estimate the effects of long-
term erosion on coastal flood hazards.

Select Coastal from the Hazard menu. On the sub-menu, select Long Term Erosion. Enter the
rate and duration of erosion in the text boxes. To enter values for a different shoreline, change
the current shoreline by clicking on the previous or next arrow. Click OK after the values for all
shorelines have been entered.
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Figure 3.83 Coastal Long-Term Erosion

3.3.9.5 Coastal Shore Protection

The shore protection scenario allows users to modify the type of one or more shorelines. The
analysis assigns protection to the selected shorelines that prevents erosion and wave effects from
propagating landward of the shoreline. However, the analysis does not preclude potential

stillwater flooding landward of the shoreline.

Select Coastal from the Hazard menu. On the sub-menu, select Shore Protection. With the
Select button, highlight the shoreline(s) to be protected from erosion and wave action. Click the

OK button and the coastal flood hazard will be recomputed.
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Figure 3.84 Coastal Shore Protection

3.3.10 Using Quick Look

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

The Quick Look analysis is only performed on the General Building Stock (GBS).

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

analysis.

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

Select Quick Analysis from the Hazard menu and select Quick Look from the submenu. Click on
Draw in the window that pops up. Using the cursor, draw a polygon with as many sides as you

HAZUS-MH MR3 User Manual



3-80

wish, illustrated in Figure 3.85. Double-click when you have selected the area you wish. Next,
enter a flood depth for the polygon you have selected. Click Save, then click OK.

#_HAZUS-MH: Flood - Alamance_Th_Marz0 =18l x|
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Figure 3.85 Drawing a Polygon for Quick Look

& Only one quick look analysis can be performed in a given study region. Additional
quick look analysis efforts will over write the results from the previous analysis.
Quick Look will not run if a scenario is open. It is independent from the
scenario(s).

HAZUS allows users to zoom in or out of the map before clicking on the Draw
button. After clicking on the Draw button, users will not be able to select any
other tool until the polygon is drawn.

3.3.11 Using Enhanced Quick Look

Similar to the Quick Look function, Enhanced Quick Look is an analysis option where the user is
providing a polygon that represents the floodplain boundary. HAZUS will estimate the flood
depth within that boundary. The analysis performed is therefore based on this user supplied
anecdotal information and should be used with great care.

Select Quick Analysis from the Hazard menu and select Enhanced Quick Look from the
submenu. A window will pop up and ask the user to select the Vertical Units and Vertical
Datum of the polygon. Users will also have to browse to the appropriate location for the DEM
and floodplain boundary polygon, as illustrated in Figure 3.86. The analysis will start as soon as
the user clicks OK.
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. Enhanced Quick Look

DEM metadata
Wertical units | j
Wertical datum | j
Select DEM dataget location
Browse...
Floodplain Boundary Location
Browse...
ak | LCancel |

Figure 3.86 Enhanced Quick Look

Only one enhanced quick look analysis can be performed in a given study region.
Additional quick look analysis efforts will over write the results from the previous
analysis. Enhanced Quick Look will not run if a scenario is open. It is independent
from the scenario(s).

3.4 Running an Analysis Using Default Data

In a HAZUS loss analysis, the characteristics of the structures and people of the study region are
analyzed for vulnerability to the flood or floods, which have been calculated in your scenario.
Default damage functions, which estimate percent damage relative to the depth of floodwater as
measured from the top of the first finished floor (riverine) or bottom of the first flood (coastal),
are provided with the HAZUS program. Other damage functions were collected or developed
for vehicles, riverine velocity, utility components, and transportation bridges.

3.4.1 Viewing Damage Functions

Under the Analysis menu, you can view the functions that will be used to estimate damage of
various types. This section looks at one set of those functions, and you are encouraged to
familiarize yourself with all of them.

Selecting Buildings from the Analysis menu Damage Functions submenu, the window shown in
Figure 3.87 appears. This table provides information on the default damage function associated
with each specific occupancy class (e.g., RES1) and subclass (e.g., RES1, 1 story, no basement).
By scrolling to the right in this window you will see the percent of damage, expressed in terms of
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building replacement cost, estimated at different water depths. The pull-down menus at the top
of the window allow you to view the default damage functions for the coastal hazard and other
occupancy classes such as COML1. Clicking on the different tabs at the top (Structure, Contents,
Inventory) allows you to view default damage functions associated with building structures, and
their contents for all specific occupancy types, and inventory for selected occupancies
(e.g., COM1, IND1-6 and AGR1).

B General Building Stock Depth-Damage Functions

Structure l Contents | Inventory | %

Hazard Type: Occupancy:

|Riiverine | || |REST -

Structure Damage

Ozcupancy Specific0ccupld Source Dezcription Stories = |

1 HES1 R11M Fla one floor, fo bagerner 1 Stary |=|
2 RES1 R11EB Fla (0D one floor, we bazemel 1 Stary =
3 RES1 F12M Fla, twio floors, no baseme 2 Stary
4 RES1 R12B Fla [MOD ] e floors, we bazeme 2 Stary
5 REST FA13M Fla, three or more floors, i3 Stary
E RES1 F13EB Fla (0D three or more floors, w 3 Stary
7 RES1 F15M Fla, zplit level, no bazerme Split Lewel
a REST R15E Fla (00, zplit level, w bazeme Split Lewel

w
| ] 4

al

Library Cloze | Frint |

Figure 3.87 Building Depth-Damage Functions by Occupancy (Riverine)
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If you click on the Library button at the lower left of the window, Figure 3.88 will appear on
your screen. Viewing the library of damage functions allows the user to review other damage
functions applicable to the occupancy under consideration relative to the current default, as well
as replace the current default with another function from the library.

The library dialog makes heavy use of color codes to help the user identify any changes and
selections they may make in the dialog. The Library dialog is composed of three windows.

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

The bottom right grid is where the library of damage functions is displayed for the user to view
and/or select. The user can browse between damage functions for the foundation and number of
stories by selecting the sub-occupancies in the left column grid. In this case, Figure 3.88 is
displaying all of the functions available for the sub-occupancy R11IN (RES1, 1 Story, with no
basement). Selection of CI10OMB (COM10, mid-rise, with basement) would display an entirely
different set of damage functions in the grid on the lower right.

Finally, the window in the upper right is used to allow the user to make comparisons and
selections among the damage functions. The first row in the grid will always display the
HAZUS default function in red. The second line in the upper right grid displays the “current”
function or any damage function that the user has highlighted in the lower window. To help the
user view the current function, it is also displayed in green text. The user may want to use the
“current function” line as a way of displaying a function and directly comparing it to the default
damage function. Figure 3.88 is currently displaying a USACE New Orleans District damage
function (highlighted row 10) for RES1, 1-story slab on grade. The third row in the upper right
grid displays any function the user may have “selected” as their damage function. That is, a
damage function the flood model will use rather than the default damage function. This is how
the user can essentially override the default damage functions with either a library function that
they believe better represents their local area, or a custom function they may have built
themselves. Figure 3.88 is displaying a USACE New Orleans District damage function (lower
right grid, blue text RES1 1-story, pier foundation) that was selected in place of the default
function.
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Structure Damge Functions

COeoupancy
FEST j Aft | -3fe | 2f | R | Oft 1 21t 3t 4t Gt Bit s gt 9ft | 10
1 000 000 0000 000 1800 22000 25000 28.00) 3000 31.00) 4000 4300 4300 4500 46
2 000 000 000 000 1800 22000 25000 28000 30.00 31.00) 4000 4300 43.00 4500 46
specific] coupld Stories | Basement & 3
imm a | 0
2 |A1BE 1 Story v
3 [R12N 2 Story I
4 |R1zB 2 Story v Default Source: FIA Current Source: Fl4 Selected Source:
5 |R13N 3 Story C
5 R13B 3 Stary v
; 2} gg gs::: t:::: ll; . Dccupanc:y - SOUMCE — meF — 10 comment &
1 |RES Fl& one floor, no basemer
2 |REST USACE - Chicago | one gtory, no basems 132
3 |REST LISACE - Galveston | one story, no basems 139
4 |REST LISACE - WR one stary, ho basemne 129
5 |RES1 USACE - Mew Orlean one story, Pier founds 142
E |REST USACE - Mew Orlean one stary, Pier founds 141
7 |REST USACE - New Orlean one stary, Pier founds 153
3 |REST LISACE - Mew Orlean one stary, Slab found, 144
9 |RES1 USACE - Mew Orlean one story, Slab found. 143
10 |REST USACE - New Orlean one stary, Slab found| 154
11 |RES1 USACE - New Orlean| one story, Stucture, 160 | |
12 |REST LISACE - Mew Orlean| one story, Stucture, 143
13 [REST LISACE - St Paul one story, Shuctune 173
14 |IRF=1 HEATFE - wilrinaban | ane cbame Pila fronda 178 d
~ < | [
| v
<_ Uises Defined > | ok [  Cencel |

Figure 3.88 Building Depth-Damage Function Library

If the user chooses, they may use one of the library functions to build their own custom damage
function. To do this, the user would click on the User Defined button in the lower left corner of
the dialog (circled). When the user selects this button, the flood model takes the highlighted
damage function, if any, and opens an editable dialog for the user to make modifications. Figure
3.89 shows the dialog. The flood model inserts the damage function description from the
starting damage function the user selected (or the default damage function if none is selected)
and adds a comment that identifies for the user what the original source damage function was.
This will allow the user to maintain some idea of where they started the process. The user is
required to enter a source (or name) for the damage function. It is recommended that the user do
not edit the Comment or description.

X

User Defined Library:

Occupancy Type: | Enter Source: |

Stories: |

=] r

Enter DmgFn Description: |ane floor, no bassmert, Stucture, A-Zone

Enter Comment: |(Started from Fl4)

Enter Percent Damage

A 3 | -2ft | TR Oft 1ft 2ft aft 4ft 5ft Eft 7 aft Sfe ) 10f | 116 | 120 | 136 | 146 | 156 | 1]

1 000 000 000 1800 2200 2500 2800 3000 31.00 4000 4300 4300 4500 4600 4700 47.00 4900 5000 S000 !

il | [
ak | Cancel |

Figure 3.89 Editing Dialog for User Defined Function Development
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If the user has decided to select a new damage function for use in the flood model, the entry
dialog will highlight the damage function to remind the user that a default function is not being
used. Figure 3.90 shows how the change would appear in the entry dialog as compared to that
seen in Figure 3.87 earlier in this section.

i General Building Stock Depth-Damage Functions = =]x]
Structure | Caontents I Inventary I
—Hazard Type: Occupancy:
|Fiiverine =l || [REsT =
— Structure Damage
Occupancy | Specific0ccupld | Source | D escription | Stories | f
1 RES1 JR11H Fla, ore floor, no bazemnel 1 Story ;l
2 RES1 Fi1H USACE - Mew Orlean one story, Pier found: 1 Stary
3 RES1 F11B Fla (MO0 ] ore floor, w/ bazeme 1 Story
4 RES1 Fii2r Fl& two floors, no baseme 2 Story
5 RES1 F12B Fla (MO0 ] two floors, w/ bazeme 2 Story
E RES1 Fi13r Fl& three or more floors, 1 3 Story
7 RES1 F13B Fla (MO0 ] three or more floors, v 3 Story
8 RES1 F15M Fl& split lewel. no baseme Split Lewvel
9 RES1 F15E Fla (MO0 ] split lewel, v/ baseme Split Lewvel
o | ﬁ
Cloze | Print I

Figure 3.90 Building Damage Function Dialog with a User Selected Damage Function

Similar default damage functions for other facilities, as seen in Figure 3.91 below. The damage
function dialogs for Essential Facilities functions in the same fashion as discussed above for the
General Building Stock. In most cases, the damage functions available in the essential facilities
dialog area also available for the Government structures in general building stock. The essential
facilities dialog does not have an inventory tab since the essential facilities occupancies do not

produce inventory for sale.

Buildings...

Essential Facilities...

Transpaortation Systems. .

LIkility Syskems...

Agriculbural Products. .

Yehicles...

Figure 3.91 Damage Functions Submenu
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The Transportation Systems damage function dialog looks slightly different as there is only
structure damage function (no contents or inventory) and the dialogs tabs allow the user to shift
between Highway, Railway, and Light Rail facilities. Currently the flood model has damage
functions for bridges only.

Upon viewing the transportation bridge damage functions, the user will see that

they are based on return period. It is important to remember that running an

: analysis on bridges cannot be done if the user runs mixed return periods on their
selected reaches. In other words, if the user assigns a different return period to
each reach, or a single discharge on the reaches, the flood model will not be
able to analyze the transportation bridges.

The entry dialog for transportation facilities can be seen in Figure 3.92 below.

M Damage Functions for. Transportation System

Highway | Railway | Light Rail|
Highwway Damage
Occupancy SpecificOccupld Source Dezcriphion ScourPotential = |
1 HwWE15U HazusDflk Continuous Span 1] =
2 HiwB1 HwEB151 HazusDlt Continuous Span 1 [
3 HwE1 HwE152 HazuzDflk Continuous Span 2 i
4 HwE1 HwEB153 HazusDflk Continuouz Span 3 i
5 HwB2 HwBZ5U HazuzDlt Continuous Span 1] i
[ HiwiB2 HwB 251 HazuzDflk Continuous Span 1 i
7 HwE2 HwB252 HazusDflk Continuouz Span 2 i
a HwB2 HwWBZ53 HazuzDlt Continuous Span 3 i
q Hw/B3 HwB 350 HazuzDflk Single Span 1] 9
10 Hw/B3 HwWEB351 HazuzDflk Single Span 1 9
11 HwE2 HwB352 HazusDflk Single Span 2 9
12 HwEB3 HwWB353 HazuzDlt Single Span 3 9
13 Hiw/Bd HwB451 HazuzDflk Single Span 1] 9
14 HwE4 HwE451 HazusDflk Single Span 1 9
15 HwB4 HwWB452 HazuzDlt Single Span 2 9
16 Hiw/Bd HwE453 HazuzDflk Single Span 3 9
17 HwWES HwEBS5U HazusDflk Continuouz Span i} i
18 HwB& HwWBE51 HazuzDlt Continuous Span 1 i
19 Hw/B5 HWwWEBE52 HazuzDlt Continuous Span 2 i
20 Hw/EBS HWwWEES3 HazuzDflk Continuous Span 3 i
iy | HWEE HwEBESU HazusDflk Continuouz Span i} [w
22 HwBE HWEBES1 HazuzDlt Continuous Span 1 =]
23 HwWEE HwEBES2 HazuzDflk Continuous Span 2 =]
< I [
Library Cloze | Print |

Figure 3.92 Transportation Damage Function Dialog

The entry dialog for utility facilities can be seen in Figure 3.93 below. As with the transportation
facilities, the tabs allow the user to choose the utility facility for review since there are no
contents or inventory functions available.
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Bl Damage Functions For Utility System

Patable 'water l Waste Water ] il ] Watural Gas | Electric Power | Communications
Patable ‘water D amage

Occupancy SpecificOccupld Source Dezcription E quiprentHt =
1 FOFLT FOFLT HaZI5 Diflk 3 =l
2 FFPFL FFFL HaZI5 Diflk Large Pumping FPlant | 3 Er &

3 FFFH FFFH HAZLS Difle tedium Pumping Plar 3 En

4 FFPPS FFFS HAZS Difle Smnall Purnping Plant E 3 Er

5 FSTAS FSTAS H&Z1S Diflk Elevated Tarks a0

g FSTEC FSTEC HazUs Diflk Buried Concrete T ank 3 W

7 FSTGC FSTGE HaZI5 Diflk At Grade Concrete T 0 T4

8 FSTGS FSTGS HaZI5 Diflk At Grade Steel Tank 0 T4

g FSTGW FSTGW H&ZI5 Diflk At Grade 'Wood Tank 0 T4

10 FwE Fu'E H&Z1S Diflk wells 3 A

11 FuTL Fu'TL HAZS Difle Large Gravity or Oper 3 Sc

12 P T P TH HAZS Difle Medium Gravity or Op 3 Sc

13 Fud TS F/ TS HaZI5 Diflk Small Gravity or Dpen 3 S

14 FCWS FCWS HaZI5 Diflk Contral Yaults and Co 0 Er
-
4 v

Library Cloze | Frint |

Figure 3.93 Utility Facility Damage Function Dialog

The Agriculture products damage function dialog behaves similar to the GBS damage function
browsers, but has been modified to support the different crops available to the user. The entry
dialog can be seen in Figure 3.94 below.

The flood model team gathered a number of damage functions from the US Army Corps of
Engineers (UASCE) for various crops. The total number of damage functions available were
limited and in some cases functions had to be created to allow the users to work with the top
agricultural crops within each state. The damage functions are based on a Julian calendar
system. For the users convenience, the flood model makes the conversion between the standard
calendar day and month to the Julian date.

At this time, the flood model assumes a short duration, slow rise flood when analyzing losses.
Agriculture crops are particularly sensitive to duration and the functions obtained from the
USACE had damage modifiers that allows for the estimation of flood damages should the flood
last 0-days, 3-days, 7-days and 14-days. The damage functions all indicate that the maximum
damage is obtained at the 14-day interval.
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B Damage Functions For Agricultural Products

Crop Type:
|tz ~|
Agricutural D amage
Crop | Source | JulianDay | PercentDamagetoCrop | Durationt odifier0-days | Durationtodifier3-Dayvs | Durationt odifier?-Days | DurationModifier! 4-Days | =]
1 Alfalfa |USACE 1 037 0.00 1.00 1.00 1000 =]
2 Alfalfa [USACE |2 037 0.00 1.00 1.00 1.00) &)
3 Alalfa [USACE |3 037 0.00 1.00 1.00 1.00
4 Alalfa [SACE 4 037 0.00 1.00 1.00 1.00
5 Alfalfa [USACE |5 037 0.00 1.00 1.00 1.00
5 Alfalfa |[USACE B 037 0.00 00 1.00 1.00
7 Alfalfa |USACE |7 037 D.DDI E 1.00 1.00
] Alfalfa |USACE |8 037 0.00 .00 1.00 1.00
g Alfslfa |USACE |9 037 0.00 1.00 1.00 1.00
10 Alfalfa |USACE 10 037 0.00 1.00 1.00 1.00
11 &lfalfa USACE 11 037 0.00 1.00 1.00 1.00
12 Alalfa |USACE 12 037 0.00 1.00 1.00 1.00
13 Alalfa |USACE 13 037 0.00 1.00 1.00 1.00
14 Alalfa |USACE 14 037 0.00 1.00 1.00 1.00
15 Alalfa |USACE 15 037 0.00 1.00 1.00 1.00
16 Alfalfa |USACE 16 037 0.00 1.00 1.00 1.00
17 Alfalfa |USACE 17 037 0.00 1.00 1.00 1.00
18 Alfalfa |USACE 18 037 0.00 1.00 1.00 1.00
19 Alialfa |USACE 13 037 0.00 1.00 1.00 1.00
20 Alfalfa |USACE 20 037 0.00 1.00 1.00 1.000 -
21 &lfalfa USACE |21 037 0.00 1.00 1.00 1000 F|
22 Alalfa |USACE 22 037 0.00 1.00 1.00 1.000 =]
| v[]
Close | Prirk |

Figure 3.94 Agriculture Products Damage Function

The final damage function viewer is for Vehicles. Figure 3.95 below shows the entry dialog for
vehicles.

amage Functions For Yehicles

Wehicles Damage

VehicleType Wehicleld Source Diezcription WehicleH eight Defaull_= |
1 Passenger Car ABS Default D arnage to car from [y 1.50 v |
2 LiTrk Light Truck ABS Default Damage to light truck 270 v |

3 HeTrk Heavy Truck, ABS Default D arnage to heawy trug 5.00 v
hd
=
*
| v[]

Libramy Cloze Print

Figure 3.95 Vehicle Damage Function
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3.4.2 Viewing Restoration Functions

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

The Analysis menu, Restoration Functions submenu opens the dialog seen in Figure 3.96 below.
In this case, the figure shows the dialog on the Emergency Center Tab where the user can select
Emergency Centers, Police Stations and Fire Stations. The restoration functions are editable and
the user can adjust the “Max Days To Restoration” column and the “Functional Depth” column.
These values are based on the depth of flooding at the specific facility (the latitude and
longitude).

Ml Restoration Functions For Essential Facilities

Medical Care Facilities l Emergency Centers] Schools ]
Medical Care Faciities
E ssntFltyClass FltyDescription MinimumDepth M aximumD epth taxD aysT oRestoratic & |
1 Large Huospital [greater th 8 5 =
2 EFHL Large Hospital [greater th 1] 4 =
3 EFHL Large Hoszpital [greater th 4 0
4 EFHL Large Hospital [greater th 4 g
5 EFHM tediurm Hozpital (50 ta 1 g i}
5 EFHHM Mediurm Hospital (50 to 1 1] 4
7 EFHM Mediurn Hospital (50 ko 1 4 g
8 EFHM Mediurm Hozpital (50 to 1 4 1]
9 EFHS Small Hospital (less than 4 g
10 EFHS Small Hozpital (less than 1] 4
11 EFHS Small Hospital (less than g 25
12 EFHS Small Hozpital (less than 4 0
13 EFMLC Medical Clinicz and Labs 4 g
14 EFMC Medical Clinics and Labs 1] 4
15 EFMC Medical Clinics and Labs 4 1]
16 EFMC Medical Clinics and Labs a 12
17 EFMLC Medical Clinics and Labs 12 25
18 MOFLT Drefault for Medical -4 0
18 MDFLT Drefault for Medical 1] 4
20 MOFLT Drefault for Medical 4 g
il MDFLT Drefault for Medical g 25 -
=
>
‘. [
Close Print

Figure 3.96 Essential Facilities Restoration Functions

3.4.3 Setting Analysis Parameters

There are several parameters that the user may want to view and/or modify prior to starting their
analysis. In one case, Agriculture, the user is required to input a value before the flood model
can perform the analysis. This section will walk the user through the parameters available to the
user. Every attempt has been made to provide default values wherever possible and this allows
the model to perform most requested analysis without user intervention.
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The Analysis menu Parameters submenu appears in Figure 3.97 below. The menu provides
access to the default parameters used in the analysis of Debris, Shelter, Agriculture, Direct
Economic, and Indirect Economic. The Casualties menu item opens a word document that
provides the user with some guidance on the natural average for casualties. The flood model
does not provide estimates for flood related casualties at this time.

fire Follewing Food..

Debris...

Casialies. .

Shelker ...

Agricultural ..

Direct Econamic...

[lifelines Ecanmmic.. .

Indirect Economic...

Figure 3.97 Analysis Parameters Menu

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

Debris is estimated in three main classifications that align loosely with the earthquake models
method of classification including: finishes (dry wall, flooring, insulation, etc,), structure
(framing, walls, exterior cladding), and foundation weight (concrete slab, concrete block or other
foundation). Unlike the earthquake model, where moderate damage may still result in the
foundation being removed, flooding requires the structure to be considered substantially
damaged before the foundation is removed.

M Debris Parameters

Foundation Type: Occupancy:
[Slab ~| || |REST ~|
Drebriz Weight Per Thouzand Square Feet
Specificlcoupancy FoundationT ype MinimumD epth t asirnumnD epth Finizhw/eightPerTho, = |
1 FES1 Slab 0 4 =
2 RES1 Slab 4 ] 1=
3 RES1 Slab g 25
w
=
b
4 v
Cloge | Prirt |

Figure 3.98 Debris Analysis Parameters
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The Shelter menu item opens a dialog with multiple tabs and allows the user to gain access to the
various parameters that affect the number of people who are evacuated (displaced) and the
number of people who require short term sheltering. Since the flood model does not address
flooding such as flash flooding or long-duration flooding at this time, there is an assumption that
the local authorities will have time to alert the residents and evacuate directly from the areas that
will flood. This means any portion of a census block that is flooded initially is assumed to have
all of the residents removed from the area. Ultimately, the level of damage within the GBS will
determine how many people require short-term sheltering.

The first tab (Figure 3.99) of the shelter parameter dialog allows the user to identify at what
flood depth people are no longer allowed into or out of the flooded area. This input will not
impact the results, but is provided to allow the user to think about their local plans and what
access controls might be in place. The next input, the evacuation buffer, will have a direct
impact on the results. This value is a buffer the flood model will add to the current floodplain
polygon. In essence, this value will increase the floodplain polygon by the distance input by the
user, such as 500-feet. The model will then estimate the total population within the floodplain
boundary and the buffer to identify the displaced population.

Shelter Parameters

Access

Depth at which ingress/egress iz resticted: 05 feet

Evacuation Zone

Ewacuation buffer [additional perimiter 0
evacuated for public safety]: freet

ok Cancel | Prrint ‘

Figure 3.99 Shelter Evacuation Parameter

The Utility Outage tab is used in the determination of the short-term shelter needs. The lack of
utilities to areas impacted by floodwaters will prevent some of the displaced population from
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immediately returning to their homes. This percentage factored in as the short-term needs is
developed.

Shelter Parameters

l wieighting Factors ] Modification Factors ]

Utility Qutage

Percent of affected households [0-100): o =

oK ‘ Cancel

Print |

Figure 3.100 Shelter Utility Outage Parameter

The Weighting Factors tab is a table where the user can modify the weighting applied to certain
demographic characteristics for the population. As seen in Figure 3.101 below, this includes
income, age, ethnicity, and home ownership. Initially developed for the earthquake model, the
weighting parameters do not have the same values and have much less emphasis on factors such
as ethnicity (where the decision to seek shelter in earthquakes does vary with ethnicity) and
ownership. As parameters, the fact that authorities evacuate most every resident and the
population is not concerned about the structural integrity of the shelter site greatly reduces their
importance. Age and Income carries about the same weighting as the earthquake model because
these do tend to drive the decision to seek housing in a shelter site or an alternative location such
as a hotel.
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Shelter Parameters

Ewacuation ] Utility Factors  wieighting Factors l Modification Factors ]
Clazs Description ImportanceF actors
1 Income “wieighting Factor 0.80
2 | A Age ‘wieighting Factor 0z0
3 |EW Ethnic " eighting Factor 0.00
4 0w Ownerghip weighting Factor 0.00
0Ok, | Cancel | Print ‘

Figure 3.101 Shelter Weighting Factors

The Modification Factors tab could be considered more correctly the weighting factors sub
classification weighting. For example, Figure 3.102 shows the Age modification factors. These
factors allow the user to place more emphasis or increase the importance of the population under
16 thereby increasing the number of people under the age of 16-years who would seek shelters.
The combo box provides the user access to the Income weighting also. Like the age factor, this
allows the user to place more importance on those residents that fall within a certain income
range.

Shelter Parameters

Evacuation] L tiliey Factors] Wieighting Factors  Modification Factars l

aodification factors for

|ﬁ«ge ﬂ

Clazs Description Importancer actors
1 Population under 16-years old 0.05
2 |AM2 Population between 16 and B5-years old 0.20
3 AM3 Fopulation over 65-years old 0.50

kK ‘ Cancel ‘ Frint |

Figure 3.102 Shelter Modification Factors
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Probably most important among the analysis parameters because no default value can be
provided, the Agriculture menu item requires some user input in order for the agriculture
analysis to run properly. Agriculture products are very dependent on the date when the flooding
occurs. For example, if the flood occurs during the winter, and the type of crops grown in the
region are typically planted in the spring, the net loss to the region will be pretty small. If,
however, the flooding occurs just prior to harvest, when the farmers are the most heavily
invested and their opportunity to replant the smallest, then the impacts and losses will be greater.

As stated previously, the flood model can determine the Julian date depending on the date the
user inputs to the flood model. Figure 3.103 shows the dialog where the user provides a calendar
date. The combo boxes allow the user to quickly select the day (01-31) and month (Jan.-Dec.)
for conversion into Julian date (1-365).

Agricultural Parameters E|

Enter the date the flooding occurred:

Dau - | td anth | -
(] 4 Cancel |

Figure 3.103 Agriculture Calendar Date Parameter

The Direct Economic parameter menu item opens the dialogs seen in Figure 3.104 through
Figure 3.106. These dialogs provide the user with access to the default parameters that control
the estimation of the direct damages to the general building stock. This includes the impact of
the flood scenario on the wages, income, inventory and the maximum restoration time for the
general building stock.
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Business Inventory l Fiestoration Time l Income Loss Data ]
|.-’-‘n.nnua| Gross Sales [$ per =qft] ﬂ
Buginess Sales Amount

Specificd coupancy AnnualGrozsSalesPerSgFt =
1 [COM1 46,00 =
2 COme BE.00 el

3 MDA G16.00

4 IND2 196.00

5 IND3 B02.00

5 IMD4 567.00

7 IMD5 378.00

a INDE G64.00

| AGR1T 128.00
-
1 o]

Cloze | Print ‘

Figure 3.104 Direct Economic Parameter — Business Inventory
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The GBS restoration functions define the maximum amount of time it should take for any given
specific occupancy to be restored. For example, in Figure 3.105 the RESL1 restoration time is
based on the depth of flooding within the structure. In the case of the RESL, it is can be seen that
even though the water has not fully entered the structure, it may take up to a year to clean up the
structure, replace any sub-flooring that may be damaged, obtain permits, and inspections. Again,
this is a maximum timeline meant to provide a conservative estimate for the losses associated

with the restoration process.

M Direct Economic Loss Parameters

Business [hventory  Festoration Time l Income Loss Data

RES1

Dzocupancy:

Time

=

EoX]

S pecificl coupancy MinimumD epth
1 [REST -
2 RES1

3 RES1

4 RES1

W

b awimumb epth

[n]

o= R S m ]

b aximumb ay=ForB estaration

180
360
450
720

[ o i |

Figure 3.105 General Building Stock Maximum Restoration Time
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It is important to note that some of the factors shown on the Direct Economic dialogs also feed
into the Indirect Economic Loss Module. One example of can be viewed by the user through the
selection of the Wages and Capital Related Income parameters found in the combo box at the top
of the dialog in Figure 3.106 below. Parameters from these tables are used to identify IELM
needs such as the total employees within the study region.

These parameters are also used to develop the direct losses for wages and capital income
presented in the GBS Economic Losses.

M Direct Economic Loss Parameters

Business [nventary ] Restoration Time  Income Loss Data
|Hental j
Rental Loss
SpecificDccupancy RentalCostsPerS gFtPerkdonth FentalCostzPerSgFtPerD ay =
1 [RESA 1 068 ooz 2]
2 RES2 048 0oz s
3 RES 38 0.61 n.oz2
4 RES3E 0.61 n.oz2
A RES3C 0.61 n.oz2
E RES3D 0.61 n.oz2
7 RES3E 061 ooz
a RES3F 061 ooz
| RES4 204 nor
10 RESH 04 nm
1 RESE 1] nnz
12 Cami 1.16 nn4
13 CamMz 042 ooz
14 CamM3 1.36 [R1l3]
15 Cawa 1.36 [R1l3]
16 CakME 1.70 0.0s
17 |COME 136 0os
18 |COM? 136 005 I
1a kA 170 nne =
2l [
Cloze | Print |

Figure 3.106 Income Loss Data — Rental, Owner Occupied, Wages and Capital, and
Recapture Factors

3.4.4 Flood Warning

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

Instead of having the user input a warning time and interpreting the Day curve to provide an
expected reduction in damage, the flood model provides the Day curve in the Technical Manual
and asks the user to estimate their warning time and find the expected reduction in damage,
putting this factor into the dialog seen in Figure 3.107 below. The flood model will then
uniformly reduce the damage by the anticipated reduction. In the case of vehicles, there was no
evidence of documentation that provides any guidance on how much vehicular damage can be
avoided with warning. Conventional wisdom would indicate that the percentage should be
relatively high. With little information to work from, the flood model has provided the user to
opportunity to select their vehicular reductions.

lood Warning Parameters ®]

Stiucture logz reduction

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

Content losz reduction

Enter warning time [hrs)

Expected losz reduction [0-35%)

Irveentary
E nter warming time [hrs]

Expected loss reduction [0-35%)

Wehiclez

Expected percentage of wehiclez to be

moved from flood plain (0-100%)
ak. | Cancel |

LTI

Figure 3.107 Warning Parameters

Note that the parameters for structures, contents, and business inventory are limited to a
maximum of 35% based on the maximum provide by the Day curves. The user could input
100% reduction for vehicular damage and this may not be unreasonable if an area is evacuated
with plenty of warning time. Note that the flood model has provided the user the option to input
the warning time to help them remember the parameters that led to a particular value input into
the dialog.
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3.4.5 Annualized Loss

Annualized loss is a process by which the user can determine their maximum potential annual
loss. This analysis requires that the user has performed an Annualized Loss on the Calculate
hazard menus for Riverine, coastal or both as shown in the Figure 3.108 below.

4 Riverine Hydraulic Analysis E|

Analysis pe:

Dutput cel size: [ 22 Fe572951 45301 =

River reaches

ReachID | Retum Periods(yis] | *./ Coastal Hazard Analysis E|
28/10,50,100, 200,500 |

3410, 50, 100, 200, 500 Analpsis type: | ETIE] ks YR Fill &1l
3610, &0, 100, 200, 500

37110, 50. 100, 200, 500 Output cel size: |25 E057687330837 =l
3910, 50, 100, 200, 500

4010, &0, 100, 200, 500
41110, &0, 100, 200, 500

Coastal Shorelines

42110, 50, 100, 200, 500 K -
4310, 50, 100, 200, 500 Shore 1D Return Periods [wrs]
4510, 50, 100, 200, 500 1110, 50, 100, 200, 500
4710, 50,100, 200, 500 110, 50, 100, 200, 500 .
58110, &0, 100, 200, 500 -
‘ On ! [+ []
Avvailabl - 300 mb Auvailable memary: 1409.06 mb ‘ ‘
Ezt‘uauln?al:dﬂzgoé%tiu mlln-n oK Cancel Estimated uze: 120 mb Uit Leyeel

Figure 3.108 Hazard Analysis — Annualized Loss Selection

In order to perform an annualized loss assessment, the user must perform the
following steps. 1) Select Annualized Loss on the Delineate Floodplain submenu. 2)
Complete general building stock analysis from the Run selection on the Analysis
menu. 3) Select Annualized Loss on the Analysis Menu. The first step ensures that
all of the flood depth grids necessary to perform an annualized loss (10-, 50-, 100-,
200-, and 500-year) are available. The second step creates the analysis results from
the return periods analyzed. The third step sets the analysis bits that tell the flood
model to interpolate and extrapolate for other return periods and develop a maximum
probably annual loss.

With the hazard developed for all of the necessary return periods, selection of the Annualized
Loss menu item will set a flag that starts the analysis. Annualized losses are essentially the
summation of losses over all return periods multiplied by the probability of those floods
occurring. In mathematical terms, the analysis essentially looks like this:

AL =X (Prob of Occurrence) * ($ loss)

Naturally, the more losses you assess, the more accurate your answer will become. Because all
three models within HAZUS need to produce common intervals to allow for the multi-hazard
analysis, the flood model interpolates for some return intervals and extrapolates to others in
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alignment with the earthquake and wind models. The user can view the results of the analysis in
the Results browsers and Crystal Summary Reports.

3.4.6 Quick Look and Enhanced Quick Look

The Quick Look and Enhanced Quick Look was created to provide a user a way of performing a
very quick *“snapshot” type analysis to gain some insight into a particular problem. The Quick
Analysis is intended to be used on vary localized flooding issues, and is intended to allow the
user to establish some known condition and attempt to provide a quick quantification of potential
loss.

An example of how the Quick Analysis might be used is if there are heavy rains in a community
and there is one basin within the community where water typically collects. It has been several
years and development has been allowed to occur in the area, which is outside of any regulatory
floodplain. In Quick Look, the user can quickly draw a few polygons, assigning a depth of
flooding to each in accordance with the recollections of the local population. In Enhanced Quick
Look, the user can import a floodplain boundary polygon along with the DEM. The user would
then perform a loss analysis to identify potential loss for either Quick Look or Enhanced Quick
Look.

The quick analysis results can be viewed in the GBS browsers and the Quick Analysis Crystal
Reports.
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3.4.7 Running an Analysis

Once the user parameters have been selected or modified, select Run from the Analysis menu.
The window shown in Figure 3.109 will pop up.

Analysis Options

[} Gieneral Buiding Stock Damage and Loss
[ Building and Content Damage [%)
[ Direct Econamic Loss ($] (Bldg, Cont, Inv]
[ Damage Building Count
[ Depreciated Euilding and Content Lass ($)

+-- ] Essential Facilties Select &l
[ User Defined Structures

+-- [ Transpartation Systems

+- ] Utility Spstems Mt
O Agricultural Praducts
O vehicles
[ Debris

4[] Direct Social Lass
[ Indirect Econamic Loss

- O] whatdf

C:% has BE.E4 GB free space; 2007_0326_1428 NC_Data is 235ME (5.74% Cancel

Figure 3.109 Selecting Analysis Options

Clicking on the plus and minus signs will expand and collapse the lists of available options.
Click on the boxes of the analysis options you are interested in running, which will be marked
with a check mark to indicate they are selected. Note that some analysis options have
pre-requisite analysis requirements and selection of that option will automatically check the box
of the prerequisite. At the bottom of the window, HAZUS will indicate the amount of hard drive
disk space available on the machine and the percentage of the study region’s database that has
been used so far. The study region’s database has a limit of 4 GB, therefore, if the percentage
used is more than 50 percent, there is less than 2 GB of space that can be used for the analysis.

HAZUS can conduct default analysis runs for the following items:

e General building stock

e Essential facilities

e Selected infrastructure, including highway bridges and water systems
e Agriculture products,

e Vehicles,
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e Debris,
e Shelter requirements

The types of default data provided for your study region limit the analysis modules that you can
run. In order to run a What-If analysis, the same analysis must have been run from the hazard
menu. When you have selected the desired analysis options, click OK,

When running the Analysis, the HAZUS screen might go blank or the Task
Manager “Applications” tab will indicate that HAZUS is not responding. This is
a common symptom for any software that is process heavy. In order to check if
HAZUS is still running, users should check the Task Manager “Processes” tab
and sort the “CPU” column in descending order. The “sqlservr.exe” process
should be on top. If the “System Idle Process” is constantly on top at 99-100%,
this could be an indication that HAZUS is not responding. Users could also check
the “Performances” tab and make sure the CPU Usage is not zero (0) over a
period of time. Another option is to open the scenario folder (in “Details” view)
and make sure the FIAnalysisLog is updating by looking at the “Date modified.”

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

For users who would like to view the intermediate analysis completion status, go to Tools/Flood
Options, and check the “Show redo analyses warning message box(es)” checkbox (example
shown in Figure 3.110). This option only applies if the user is redoing the analyses.

Flood Options El

Startup Optiors ] Raster Dptions |

¥ Open last scenario [if available)

[ Always thow DEM [if available)

[ Abways show computed Reaches [if available)

[~ Show redo analyses waming message box(es]

Ok, | Cancel

Figure 3.110 Flood Options
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3.5 Viewing Analysis Results

Analysis results can be viewed in tabular, map or printed report formats. Before viewing results,
you need to specify which scenario results you would like to open. Through this selection
process, the user identifies which Scenario, Return Period, and Analysis Options.

3.5.1 Selecting a Case Study to View Results

Select View Current Scenario Results By from the Results menu. The window shown in Figure
3.111 will appear. You must select one of the available hazard analyses before you can review
results in any form.

View Results by §|

Scenario Mame;
Caszed

Scenario Description:

DG

Available Results:

500 j

Wwhat-lf Options:

(] | Cancel |

Figure 3.111 Selecting Available Results to View
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3.5.2 View Tabular Results

We will view general building stock results as an example of viewing results in tabular form.
From the Results menu and the General Building Stock Damage submenu, select By Occupancy.
Results similar to those shown in Figure 3.112 will be shown.

Bl General Building Stock Damage By Occupancy

Results for
Scenanio: 30 meter 3 mile Return period: 100
Tahle Type: Occupancy: Pre/FPost Firm:
|General Oocupancy Type j |F|esidentia| ﬂ |F're-Firm ﬂ
Diamage [thous. 2q. )]
CensuzBlock TotalSquareF ootage SqgFtwithS ubstantialDimg |UndamagedS gFt SqFtl_= |
1 551159307 003067 0.04 0.00 0.04 =l
2 551159307003071 0.0z 0.00 0.0z -~
3 551159308001099 0.08 0.00 0.06
4 551159808001102 0o 000 000
7] 551159808001118 0oz 000 0.0z
E 551159808001119 014 000 010
7 551159803002006 0o 000 000
g 551159803002035 0oz 000 0.0z
-
1 v
Cloze | | Frint |

Figure 3.112 General Building Stock Damage by General Occupancy Table

General building stock damage results can also be displayed by building type and building count.
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3.5.3 View Mapped Results

You can view mapped results of both the flood hazard and the resultant damage. To see the
flood hazard mapped, select Results/Flood Hazard Maps/Thematic Map of Depth. The depth
grid is shown in blue, with the floodplain boundary on top in orange.

= HAZUS-MH: Flood - Alamance, MNC (Downtown)

J File Edit Yiew Inventory Hazard Analysis Results Insert Selection Tools MWindow Help |

|& Ed & ¢ =2@x o ~|&|fzme -l & e

153

[ER= Lavers
=] BoundaryPolygon

ROl

= M rpdsoo
alue

IH\gh 1 29.756897

Low ; 0,001465
= M choserReaches

= B Reaches
= RegionDEM
Yalue
I High : 1005414307

ey i@

Low @ 189837158
= [ Census Blocks
[]Census Blocks
= M Census Tracks
[ ]Census Tracks
=] Hillshade
Yalue
High : 254

1,
K

™

Low : 0
=] Study Region Boundary
[ Study Region Boundary

- e T L -
¥ | i -
Display I_SD“":EI 204 - _"—I
Jgrawing' k@|D'A'E|IAriaI ;IIWLIBIQ‘A'&'i';"
[HAZUS-MH: Flood - Alamance, NC (Downtawn)] | [Feczse.me"w 3ec7i0.25'M |

Figure 3.113 Thematic Depth Grid Map

To map the damage, first, view the results of interest in table form. The procedure to map results
is the same as that to map inventory data, illustrated in section 3.2.1. Select the column of results
that you like to map. Click on the Map button at the bottom of the window showing tabular
results. Mapped results should appear on the screen.
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3.5.4 Other Results

The results menu contains items to view many other results through tables and thematic maps.
To avoid repetition, each menu item will not be discussed herein. Results will be available for
those analysis modules checked in the Analysis/Run dialog.

Wiew Current Scenario Resulks By

Flood Hazard Maps 2
General Building Stock Damage 3
General Building Stock, Economic Loss 3

E=sential Facilities...

User Defined Facilities ..

Transportation Syskems Damage/Economic Loss. ..
Lkiliey Syskems Damage/Econamic Loss ...
Agriculkural Loss. .

‘Yehicle Damage/Economic Loss. ..

Debris Generation. ..

Casualties 3

shelker ...

Indirect Economic Loss. ..

3rd Party Models

Summary Reparts. ..

Figure 3.114 Results Menu
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3.5.5 Print Reports

You can print results directly in table or map forms, or you can select one of the numerous pre-
formatted reports built-in to HAZUS. To access these pre-formatted reports, select Summary
Reports from the Results menu (Figure 3.115). The flood model provides 40 such reports in
categories of inventory exposure, building damage, lifeline damage, induced, losses, and other.

Summary Reports §|

Inventuryl Euildings] Lifelines] Induced] Lnsses] Dther]

Pleaze zelect the summary report[z] to wiew:

Agriculture Praducts Dallar Exposure

Building Stock Dollar Exposure By Building Type
Building Stock Daollar Expozure By Occupancy
Tranzportation Spztems Dallar Expozure

[Itility System Daollar Expozure

Wehicle Dallar Expozure [Day)

Wehicle Daollar Expozure [Might]

| Cloze

Figure 3.115 Summary Reports Dialog

To display a report, select the report of interest and click on the View button (Figure 3.116).
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%' Direct Economic Losses For Buildings

% = Il 4 4] < 11 » M = || B4 0 | o d by )
% @ f E7’ - 1 of1 i crysta|9..
Ea
Direct Economic Losses for Buildings
iy 05, 207 Al valie s ave i o s o ool s
| Capltal Stock Lonnen | | neoms Lonmsn |
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Figure 3.116 Sample Summary Report

To print the report, click on the print button in the upper left hand corner of the report window.
In addition, the summary report can be exported to a number of file formats by clicking on the
export button in the upper left hand corner of the report window.

3.6 Default Databases

The loss estimates produced are crude estimates of losses based on a minimum of local input.
Most users will develop a local inventory that best reflects the characteristics of their region,
such as building types and demographics. The quality and uncertainty of the results are affected
by the detail and accuracy of the community-specific data provided. Estimates produced using
default data, as done in this Section, should only be used as initial estimates to determine where
more detailed data collection and analyses are warranted, or for studies covering large
geographic areas.

This section describes the types of data that are supplied as defaults with HAZUS. Default
inventory databases are of two types. The first type is a national listing of individual facilities,
such as dams, bridges, or locations where hazardous 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 natural disaster loss estimations. The
second type of default database consists of data aggregated on a county, census tract or census
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block level. Examples are building stock square footage for each census block. These default
databases are also derived from publicly available data.

The default databases are stored on the HAZUS DVD. When you create a study region, HAZUS
extracts only those portions of the databases that are relevant to your study region and your
selected hazards, and stores them on your computer’s hard drive. You can then access these
region specific default databases and update them with improved information that you have
obtained, as discussed in Section 7.

A list of default inventory information currently supplied with HAZUS appears in Table 4.1 in
the next Section.

In addition to default databases, the user is supplied with default analysis parameters documented
throughout the Technical Manual. In many cases these parameters are defined on a national basis
without adjustments for regional variations. In other cases such as with percent of buildings with
basements, regional variations are included. Examples of default parameters are costs per square
foot to replace a structure of a certain specific occupancy class and estimated height of the first
floor above grade for various foundation types. Depth-damage curves are supplied for each
specific occupancy class. The user can modify all of these parameters if better information is
available, as discussed in Sections 7 and 10.
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Chapter 4 Data Needed for a More Complete Loss
Estimation Study

To estimate losses due to natural disasters, you need to characterize both the potential hazard and
the environment that will be impacted. Clearly, a flood that occurs near a densely populated
region will cause different types of losses than one that occurs in a mostly agricultural region.
The HAZUS software comes with default data about the buildings, utilities and people that
occupy an area, and the hydrologic and hydraulic characteristics of flooding events. These
defaults provide good starting points for flood risk analyses, but many users will want to collect
better data on their community’s inventory and hazard characteristics.

This section describes the approach you should take for developing more detailed data sets on
the structures, people and characteristics that contribute to your community’s flood risk.
Compiling a community inventory is discussed, followed by a discussion of improving flood
hazard data. For ideas about potential sources for this information, see Section 5.

4.1 Developing an Inventory

The inventory data analyzed by HAZUS includes the general building stock, essential facilities,
high potential loss facilities, transportation systems, utility systems, facilities storing hazardous
materials, demographics, agricultural products, vehicles, and user-defined facilities. First, you
need to identify the elements of the inventory that are most critical for the analyses you wish to
run. For example, if you are most interested in potential economic losses in residential
structures, your data collection efforts should focus on collecting data on the number of
residential buildings, their characteristics, and values. Second, design an approach for collecting
the data. Some data can be found in pre-existing computer databases; others will have to be
compiled into databases for the first time. All data collection and compilation efforts need to be
done using the classification schemes required by HAZUS-MH, introduced below and discussed
in more detail in the Technical Manual.

4.1.1 Inventory Components

Table 4.1 lists the inventory components that can be analyzed by HAZUS-MH. Each user
should identify those items that are most important to their communities. Some of these items
have default data provided with the HAZUS software, as indicated. While HAZUS allows users
to input data on all of these topics, the damage and losses are only calculated for specific types of
facilities, as indicated. Even though HAZUS does not calculate detailed losses for military
facilities, as an example, it can be useful to input detailed data about these facilities and view
their locations and characteristics in the context of the calculated flood hazard.
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Table 4.1 HAZUS Flood Inventory Components

TYPE OF DEFAULT
INFRASTRUCTURE INPUT DATA DATA
Square footage by specific occupancy class v
Number of buildings by specific occupancy class v
General Building Replacement cost per square foot by specific occupancy class v
Stock Dollar exposure v
Depreciation parameters v
Foundation types and first floor heights by specific occupancy class v
Medical care facilities v
Emergency operations centers v
Essential Facilities Police stations v
Fire stations v
Schools v
) ) Dams and levees v
ng_h_P_otentlaI Loss Nuclear facilities
Facilities
Military facilities
Highways infrastructure v
Transportation Railway infrastructure
Systems Airports 4
Bus, port, light rail, and ferry infrastructure
Potable water systems v
Wastewater infrastructure
Utility Systems Oil and gas infrastructure
Electric power infrastructure
Communications infrastructure
Hazardous Materials Specific locations and characteristics v
Population by age, race, and income levels v
Demographics Day and night populations v
Number of property owners and renters v
Rental and vacancy rates v
Agricultural
Products
Vehicles Vehicles by type and value v
Vehicles during day and night hours v

User defined facilities

Any facilities which the user wishes to analyze on an individual basis
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For detailed information about the exact format of data to collect, please see the Technical
Manual and examine the tables under the Inventory menu.

4.1.2 Approach

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, fire stations, important bridges, and electrical
power substations 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. In the flood loss estimation
methodology, census blocks are used as the basic sub-region unit, and all regions are built up by
aggregating data for individual census blocks. Thus for each census block, your inventory might
consist of the number of square feet of buildings by specific occupancy type, the probability of a
building having a specific foundation by specific occupancy type, and the average height of the
first floor above grade by foundation type.

In the HAZUS loss estimation methodology, the residential, commercial, industrial and other
buildings that are not identified individually are aggregated and in aggregate, are referred to as
the General Building Stock (GBS). The General Building Stock is inventoried by calculating, for
each census block, the total square footage of groups of buildings with specific characteristics
(i.e., calculating the total square footage of all one story single family homes that have
basements). While the default GBS data has been built from data in the U.S. Census, and from
data on commercial enterprises provided by Dun & Bradstreet, replacing the default data with
more precise data collected at the local level can be problematic. There are rarely reliable and
complete databases that provide the necessary information such as building size, foundation type,
height of the first floor, and value of contents that could be used to obtain total values for each
census block or tract. Therefore, in general, inferences are made about large groups of buildings
based on land use patterns, census information, business patterns, assessors’ data, insurance
information, etc. Similar types of inferences are made with respect to lifeline systems (e.g., the
number of miles of water supply pipe in a census block may be inferred from the number of
miles of streets).

In contrast to the inventory of General Building Stock, which is maintained in terms of total
square footage or building counts per census block or 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. Within HAZUS, losses for essential facilities and some
lifeline components are computed for individual facilities, whereas losses for the General
Building Stock are calculated by census block or tract. While some inferences may be required
to supplement available data for site-specific facilities when data are unavailable, these data are
often more readily available than those required for the 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 Section 5.
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4.1.3 Classification Systems

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 flood 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.

For example, the building classification system used in this methodology has been developed to
provide the ability to differentiate between buildings with substantially different damage and loss
characteristics. In general, the amount of damage sustained by buildings is different due to their
precise location, the elevation of the first floor, the value of the structure and contents, and the
building’s configuration and exposure to flood waters. As a consequence of these variations, no
two buildings will experience the same levels of damage when subjected to a flood. Therefore,
occupancy classes and model building types are defined to represent the typical characteristics of
buildings in a class. Within any given class there will be a great deal of variation.

To model flood losses within HAZUS, the most relevant classification for the General Building
Stock is the occupancy classification scheme. The occupancy classification scheme is broken
into general occupancy and specific occupancy classes. The general occupancy classification
system consists of seven groups: residential, commercial, industrial, agriculture, religion/non-
profit, government, and education. The specific occupancy classification scheme consists of 33
classes, shown in Table 4.2. Occupancy classes are used to account for the fact that
contributions to losses are driven by both the structural characteristics and non-structural
elements, and the types and costs of both structural and non-structural elements are often
governed by the occupancy of the building, e.g., in a warehouse there may be few expensive wall
coverings, whereas a bank may have expensive lighting and wall finishes. If these two buildings
experience the same depths of flooding, the costs to repair the bank will be greater than the
warehouse due to the more expensive finishes. Other issues related to occupancy may also be
important, such as rental costs, number of employees, type of building contents and importance
of function.
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Table 4.2 HAZUS Specific Occupancy Classes

HAZUS- HAZUS-
MH MR2 Occupancy Class MH MR2 Occupancy Class
Label Label

RES1 Single Family Dwelling com7 Medical Office/Clinic
RES2 Mobile Home COomM8 Entertainment & Recreation
RES3A Multi Family Dwelling - Duplex COM9 Theaters
RES3B Multi Family Dwelling — 3-4 Units COoM10 Parking
RES3C Multi Family Dwelling — 5-9 Units IND1 Heavy
RES3D Multi Family Dwelling — 10-19 Units IND2 Light
RES3E Multi Family Dwelling — 20-49 Units IND3 Food/Drugs/Chemicals
RES3F Multi Family Dwelling — 50+ Units IND4 Metals/Minerals Processing
RES4 Temporary Lodging IND5 High Technology
RES5 Institutional Dormitory IND6 Construction
RES6 Nursing Home AGR1 Agriculture
CoM1 Retail Trade REL1 Church/Membership Organizations
COM2 Wholesale Trade GOV1 General Services
COM3 Personal and Repair Services GOV2 Emergency Response
COM4 g:rs\i?ceesss/ProfessionaI/TechnicaI EDU1 Schools/Libraries
COM5 Depository Institutions EDU2 Colleges/Universities
COM6 Hospital

For more detail about the HAZUS classification systems, please refer to the Technical Manual.

4.2 Improving Flood Hazard Data

Improving the quality of flood hazard information will make the analyses more accurate.
Improved information could include superior ground elevation data, FIRM floodplain
boundaries, or the output of detailed, local hydrologic analyses. The Flood Information Tool
(FIT) has been developed to process user-supplied hazard data, in a wide variety of forms, into
the formats required by the HAZUS model. A schematic of the FIT appears in Figure 4.1. The
FIT has a separate manual, which users who plan to enhance their flood hazard data should
consult. A brief overview of the capabilities of the FIT is presented below.
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Figure 4.1 FIT Schematic

4.2.1 Riverine Capabilities

The riverine portion of the FIT was developed to allow users of HAZUS to incorporate results of
their own, stream-specific, hydraulic models. The primary FIT output is a flood depth grid or a
set of such grids formatted for use in HAZUS. The spatial data required to run the riverine
portion of the FIT are a digital elevation model (DEM), a set of polylines (cross sections)
attributed with flood elevations, and a polygon that defines a representative floodplain boundary.
The DEM should be an Arcinfo grid; the polyline and polygon files should be ESRI feature
classes.

4.2.2 Coastal Capabilities

The coastal portion of the FIT was developed to allow users of HAZUS to incorporate data from
coastal flood hazard maps produced by FEMA or produced by other sources. The result of the
FIT is a flood depth grid or a set of such grids formatted for use in HAZUS. The data required
to run the coastal portion of the FIT are a digital elevation model (DEM), a set of polygons
(areas subject to flooding) attributed with base flood elevations (BFE) and FEMA flood hazard
zones (e.g., zone VE, zone AE, etc.) and a polygon representing the analysis boundary. The
DEM is an ARCINFO grid; the polygon files are ESRI feature classes. The flood elevation
polygons used by the coastal FIT must be associated with the base flood (100-year flood). They
are used by the FIT to generate a 100-year flood elevation grid, and form the basis for all other
return period flood surfaces calculated by the FIT.
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Chapter 5 Updating HAZUS Inventory Data (Collecting 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 better inventory information
increases, as does the cost to obtain this information. Since many municipalities have limited
budgets for performing a flood 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 with a perfectly accurate inventory of
buildings in the study region, 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. For example, data collected for a flood loss estimation study could also be
used for city planning purposes.

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, and 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

o 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 Flood 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 Import Tool (BIT) described in Chapter 8 to develop region-specific occupancy to
model building type relationships. However, several problems generally occur:
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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 Appendix 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 un-
reinforced. 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 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
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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 Building Type Relationships

Developing occupancy to model building type mapping schemes (in the General Occupancy
Mapping Browser) 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 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 Used-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) 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
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agricultural services, mining, construction, manufacturing, transportation, public utilities,
wholesale trade, retail trade, finance, insurance, real estate and services.

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, 2006) 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. For HAZUS-MH, 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 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 2006 Dun and Bradstreet data. Dun and Bradstreet
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provide 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
e Analysis of aerial photography

e Discussions with local engineers and building officials
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Chapter 6 Updating Inventory Data: Entering and Managing
Data

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 import menu option
for entering site-specific inventory dialogs (ex. hospitals, schools) and hazard data (ex. DEM).
Data, which has 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
HAZUS99 for Level Il 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 feature classes, 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. Maplinfo, 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, ArcMap, or MS-Access can be used for this purpose.

Select the inventory you wish to improve from the HAZUS Inventory menu and begin editing.
Using the mouse, right-click on a browser. The “Import” option (Figure 6.1) will appear in the
pop-up menu and you can select this feature. Enter the directory and filename for the database
you wish to import, as in Figure 6.2.
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M Transportation Systems Inventory Data

Highway ] Railway ] Light Rail ] Bus ] Fort ] Femy 1 Birport I
-Table Type: -
Highusay Bridges v]
-Highway
I 1D _ Mame | _Dwner _ BridgeClass | BridoeTwpoe | W =)
1 i COUNTRY CLUB DF Town Highway Agem HWEB13 150500013 =5
2 | TR 9827 |SH 35 | State Highway Agenc HwWB28 111900008 -
3 | Tw020355 |LIS904 | State Highway Agenc HwB4 5020002
4 | T=020336 (US 5358 | State Highway Agenc HwB17 |G020002
5 | 020422 |\USBINE | State Highway Agenc HWB17 | 0200012
(5 | Tw020549 |Fi 2234 | State Highway Agenc HwB28 (1130006
7 | TR020684 SH3 | State Highway Agenc HwB17 150500014
8 TH020756 IH 4558 State Highwan finane HuR1E Anz200011
3 | TW020815 [IH 45 NB |State Highwy ~ Add New Record 200 1
10| TX020678 |FM 646 State Highwt  Delete Selected Records iy 2
11 Tx020879 Fid B46 State Highw (500016
12 |T=020857 |BARBOURS CUT | County High%lﬁﬂﬂm 3
13 | TX020883 (NORTH 'L'ST County Hight 00019
14 Tx020890 GESSMER ROAD [N County High  Data Dictionary [B50519
15 |Tx020851 |GESSNER ROAD (51 County High  Meta Data 550518
16| Tw020832 |FARK DR County Highweyegerrwve rd1 00019
17 Tx020893 COLOMIAL PEYAY [E County Highway Ager HwB1 50500009 sl
18 Tx020834 COLOMIAL PR [ County Highway Ager HWB17 50500009 =
10 | Twnoneos [EAIRMOMT PEWNY B Ceuinhn Hinkuasn Ans H1R172 lanannm e L
o | [
Cloze ] Map I Print ]

Figure 6.1 Import Features with Attributes

Look in: |-._'.' RCherubowuri Li & I'j{ Ef-

El_] fort collins. mdb
(2] fortColling. mdb

Fles of type: ||"-"Ii|:msc:|f't Access Databases Files ("mdh) LJ Cancel

Figure 6.2 Identify the Database to be Imported

There are two important issues to keep in mind regarding the import of Microsoft

N Access databases to HAZUS. First is that the Access database should be stored on a
local drive. The second is that any tables to be used should have no spaces in their
names. Violation of either of these two rules will result in an import failure.
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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. Clicking on the right mouse button accesses this import
utility. The Database Management Tools menu (the pop-up menu), shown in Figure 6.1, will
appear. Select the Import database and click on the name of the file you want to import; click
the OK button.

The mapping window shown in Figure 6.3 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 in Appendix D 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, in an abbreviated form, 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
Data Dictionary. An example from the Database Dictionary is shown in Figure 6.4.

Mapping X

—Fields Mapping:

oK
Source (click to select): Target (double-click to assign): \—I
CO_CODE - COST -~ Cancel |
LAT_DG _I BU_PWR _I
LAT_tAM FUNCTION
LAT_SC NUM_STUDNT
AREA
LON_DG SHLT_CAP
LOM_hAMN KITCHEN
LOM_SC ELEWVAT
CHK :
OCCP_TYFE GEORES
OCCP_DAY COMMENT
OCCP_MIGHT —
ACTLLA| Ll I A |
—Mapping Results:
Source I Target o Delete |
1 [rmame MANE —
2 Jarr cImy Claar Al |
3 |zrp IIPCODE
4 |county COUNTY
5 |vEaR_BULT YEAR_B Load.. |
g JLar LAT —_
b
4 | » | Save.. |

Figure 6.3 Mapping the Fields of your Data File to the HAZUS Data Structure
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Database Information g]

Common Attribute ] Flood Adtribute ]

DATABASE INFORMATION =
T able name: hzHighwayBridge

Mumber of recards: 2497 P
Mumber of fields: 22

INDEX INFORMATION
PK_HZHIGHwWATBRIDGE

HighwsayBridoeld Azcending Order
RLMERIDGE_CLASS_FE

BridgeClazs Azcending Order
RLMTRACT_BRIDGES_FE

Tract Azcending Order

FIELD INFORMATION

M ame WarChar 40
Bt Uarhar IR
I

Prirt Close ‘

Figure 6.4 Interactive Database Dictionary

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.

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 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 6.3 and the
dialog box shown in Figure 6.5 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 6.3.
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Save As HE
Save in: |E| Frilnd ﬂ gl ai=

File name: Isc:hc:c:l.sav{ Sawve |
Save as ype: ISaved mapping *.saw) j Cemes |

Figure 6.5 Saving a Database Mapping Scheme

6.1.3 Pre-processing Inventory Point Data

Users can easily import the User Defined Facility (UDF) information to HAZUS Region
Database. The UDF table has to follow four requirements:

1. Necessary data:
s GIS Parcels file (Shape file)
« HAZUS Occupancy Code (Access table)

2. Pre-process the dataset:
¢ Subset the Parcels in the flood plain only (easy and time-saving process)
+« Extract center coordinates (Lat/Long) for each flooded parcel (with GIS or other map
systems)
+»+ Clean (correct errors) and group by (ID) the HAZUS occupancy code

3. User Defined Facility table format and data type on SQL Server (or MS-Access) as seen in
Figures 6.6 and 6.7:
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‘m 4:Design Table 'UDF_Mecklenburg NC' =1 |
FEETTEY R RS |
| [ Colurn Marne | Datatype |Length |Precision |Scale |allow Muls |Default Yalue | «
b | warchar g 0 o 4 ]
| |Mame warchar 40 0 0 [v]
| |Address varchar 40 0 i z
|| City warchar 40 0 0 [v]
| |state char 2 0 0 [v]
| |ZipCode wvarchat 10 0 0 Z
|| Contact varchat 40 ] ] Z
| |Phone wvarchat 14 0 0 z
| |Occupancy char 5 ] i] : ('RES1")
| |EldgType varchar 15 0 ] z
| |©osk Maney g 19 4 z

YearBuilt smallint z 5 ] [v]
| |Area real 4 24 ] Z
| | mMumstories Hiryint 1 3 0 []

DesignLewvel char 1 0 i Z

FoundationType char 1 ] ] : (7}
|| FirstFloorHt Float 8 53 0 [w]
| |“ontentCosk MOnEY i 19 4 Z

BldgDamageFnid varchar 10 0 ] z
|| ContDamageFnld varchat 10 ] i] z
| |InvdamageFnId varchar 10 0 i z
|| FloodPratection int 4 10 o ]
| |ShelterCapacity smallint z 5 ] z
| |BUPower kit 1 0 0 [v]
| |Longitude decimal q 11 ] z
| |Latitude decirmal 3 1 & ]
|| County wvarchar 40 ] ] [v]
| |Comment wvarchat 40 0 0 Z

-

o | B -
| | | 4

Figure 6.6 UDF Table Field Definitions (as seen in SQL Server)
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B8 UDF_Mecklenburg_NC : Table : =10 x|
Field Mame Data Type | Descripkion | &

| |ID Text Field Size: &

| [Mame Text Field Size: 40

| [Address Text Field Size: 40

| [City Text Field Size: 40

|| 5tate Text Field Size: 2

|| ZipCode Text Field Size: 10

|| Contact Text Field Size: 40

| |Fhone Text Field Size: 14

| [Qccupancy Text Field Size: 5

| [BldgType Text Field Size: 15

| [Cost Currency Field Size:

|| YearBuil Murnber Field Size: Integer

| |Area Murnber Field Size: Single

|| Mum3tories Murnber Field Size: Byte

| |DesignLewvel Text Field Size: 1

| [FoundationType Text Field Size: 1

| |FirstFloorHE Mumber Field Size: Double

| [ContentCost Currency Field Size:

|| BldgDarnageFnid Texk Field Size: 10

|| ContDamageFnld Text Field Size: 10

|| InwdamnageFnId Text Field Size: 10

| [FloodProtection Mumber Field Size: Long Inkeger

| [ShelerCapacity Murmber Field Size: Integer

| [BUPower Yesho Field Size:

| [Longitude Mumber Field Size: Decimal (11,8)

| |Latitude Murnber Field Size: Decimal (11,8)

|| County Text Field Size: 40

|| Commment Text Field Size: 40

By =

Figure 6.7 UDF Table Field Definitions (as seen in MS-Access)

4. Extraction for UDF table:

R/
A X4

R/
A X4

X/
L X4

Extract the necessary information from the two data source tables (Flooded Parcels &
HAZUS Occupancy code) based on structure of the above UDF table.
Fields distribution type:

a. HAZUS distribution fields include: NumStories, DesignLevel,

FoundationType, FirstFloorHt and ContentCost (see above figure)

b. Parcels information and default fields are the remaining (see above figure)
Most County Tax Assessor’s files have square footage and the value of a building. The
following are recommended data to complete a UDF. The columns on the left show what
the user’s data might look like and the column on the right shows how it is implemented
into HAZUS. A note on how to extract HAZUS distribution fields as seen in Tables 6.1,
6.2, 6.3, 6.4 and 6.5:
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a. NumStories: based on occupancy and original number of stories of the parcels

Table 6.1 NumStories Field Description

Occupancy Number of Stories From Parcels | NumStories
RES1 1 1
2 2
3 3
Split level 4
RES2 1 1
2 2
3 3
RES3 1-2 1
3-4 3
5+ 5
All others 1-3 1
(including RES4 4-7 4
to EDU2) 8+ 8

b. DesignLevel: depends on the YearBuilt

Table 6.2 DesignLevel Field Description

YearBuilt Design
Level
Prior — 1950 1
1950 - 1970 2
Post 1970 3
0 (setto Null) 0

c. FoundationType: based on the real foundation type in the parcels

Table 6.3 FoundationType Field Description

Real Foundation Type | FoundationType | Basement
Pile 1 0
Pier 2 0
Solid Wall 3 0
Basement /Yard 4 1
Crawl Space 5 0
Fill 6 0
Slab on Grade 7 0
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FirstFloorHt:

Table 6.4 FirstFloorHt Field Description
FoundationType FirstFloorHt [ft]

Pile 7

Pier

Solid Wall

Basement /Yard

Crawl Space

Fill

Slab on Grade

RINW A~ o1

ContentCost: depends on cost and occupancy

Table 6.5 ContentCost Field Description

Occupancy ContentCost
RES1 To RES6 & COM10 Cost * 0.5
COM1 To COMS5, COM8, COM9, IND6, AGR1, REL1, GOV1 Cost* 1.0
and EDU1
COM6 To COM7, IND1 To IND5, GOV2 and EDU2 Cost* 1.5

+» Set these default constraints:

a.

Qo

YearBuilt = Null

It is recommended that the user look for the trends of surrounding buildings and
set the YearBuilt to the trend or to set it to 1970.

Occupancy = ‘RESY’

It is recommended that the user look for the trends of surrounding buildings and
set the Occupancy to the trend.

NumsStories = 1

Foundationty = 7

FloodProtection =0

If the building is near a dam or a dike, set the FloodProtection to that level.

Other fields:

The most fields extract from the Flooded Parcels directly or query combinations
with HAZUS Occupancy Code
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% The hzUserDefinedFacility table is linked to the flUserDefinedFacility table. Below in
Table 6.6, users can see how the different fields are mapped in the two tables. The
UDEFImportSchema.SAV file source-target field mapping:

Table 6.6 UDF Field Mapping Schema

MS Access MSSOL Type
CONTACT CONTACT hz
NAME NAME hz
ADDRESS ADDRESS hz
CITY CITY hz
STATE STATE hz
ZIPCODE ZIPCODE hz
PHONE PHONENUMBER hz
OCCUPANCY OCCUPANCY hz
YEARBUILT YEARBUILT hz
COST COST hz
BUPOWER BACKUPPOWER hz
NUMSTORIES NUMSTORIES hz
AREA AREA hz
BLDGTYPE BLDGTYPE fl
LATITUDE LATITUDE hz
LONGITUDE LONGITUDE hz
COMMENT COMMENT hz
CONTENTCOST CONTENTCOST hz
DESIGNLEVEL DESIGNLEVEL fl
FOUNDATIONTYPE FOUNDATIONTYPE fl
FIRSTFLOORHT FIRSTFLOORHT fl
SHELTERCAPACITY SHELTERCAPACITY hz
BLDGDAMAGEFNID BLDGDAMAGEFNID fl
CONTDAMAGEFNID CONTDAMAGEFNID fl
INVDAMAGEFNID INVDAMAGEFNID fl
FLOODPROTECTION FLOODPROTECTION fl

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. To add linear lifeline features, see
Section 6.5.
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6.2.1 Adding Features Using the Study Region Map
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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:

Start Editing using the ArcMap Editor toolbar.

Add features.
Select Save and Stop Editing features.

oakrwdE

Notes:
a. The feature ID field cannot be edited.

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

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

b. Several fields include a pick list for standardized data entry (see Figure 6.11)

| E0 g3t vew mertory tazwd grsbes Bemibs Selection Tooks peo

| Edtog = | & ([ 7 T [Seect Features Ui fres =] | Tret [FuommmrncatiorPhy =l

ool

|08 nax e ek [@a@nn@es Syxon

x|

&HJ @&

Length; 00501, Dwsction: 161,909 [ s W wvam |

Figure 6.8 Add Site-specific Feature
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algl =

| | & [ 1k Frnmnareion ST |t | FEemal]
. i BT LR T

T

Utility Systems Inventory ;IQ'E‘

Potable wiater | Waste Water | EI|I| Matural Gas | Electric: Pawer Eommunicationl

r~ Tabl

CommuricationFitld | UtiFchyClass | Tract | Wame

| |NCO00374 CER 37019020200 |WEKXSFM CH 231 =
| |NCO00333 CEBR 37015020200 WLGK CH 234 A
| |MCO0o3ag CBR 37019020200 |WDWY CH 209
| |MCO00403 CER 37019020301 |WAZ0 CH 252

NCON0418 CER 37019020600 WLTT CH 273

ulale

4 |

Close Map I Print |

Figure 6.10 Add Attributes under HAZUS Inventory Menu

=iaix]
Medbeal eome Facibties | Evergerey Fescerne | Schech |
Table:

T BachupPome  Gfiech AHAKE | Lathe| Longute Conment | Bubdng Troe | Bl Dusity | DoconLmesl | 50d Trom | LOT 8]

[ =| woeem Mo A3 52 =|C =t (s oo A
- EL s st s 51 it =lC 00

Ciow | | |

Clulsle

Figure 6.11 Use Attribute Pick Lists Where Available

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
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required fields for each database are specified in Appendix D. HAZUS 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 6.8), the only other way to define a facility location in HAZUS
is to type the longitude and latitude of the facility, as in Figure 6.12. 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.

HAZUS-MH x|

Enter Latitude and Longitude values

Latitude: 3397

Laongitude: I'?B- 03
[~
iy
ak. I Cancel |

Figure 6.12 Add Record Latitude/Longitude Coordinates

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. For example, HAZUS assumes a generic default
bridge class of HDFLT if no bridge class is supplied. To complete the new records using
improved information, fill in the required fields using the pick lists provided for standardized
data entry (see Figure 6.11). Complete the data fields that do not have a pick list with the best
available information.

To save the new added records to the database, right-click and select Stop Editing. HAZUS
will prompt for confirmation and will save the data to the hard-disk.

! The geocoding process is performed outside HAZUS. Any commercial geocoder application
can be used.

HAZUS-MH MR3 User Manual



6-14

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 6.13.

Hazus-MH x|

There are 1 objects out side the study region, they will not be stored.

Figure 6.13 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 6.14, and choose Delete Selected Records.

Utility Systems Inventory - O]
Patable ' ater e aske W ater I ail I Matural Gas I Electric Power  Communication |
— Table
CommunicationF byl d | LtilFcityClass | Tract | Ma =]
MCO0o030 CET 37019020800 it CH 3 =
WCooo042 CBT 370150206800 WEFH-TY CH 26 =
MCO000E3 CET 37019020800 WUMJ-TY CH 39
WCooo0114 CBR 3705020100 Wil 1450
MCO0o1 50 CER 37019020200 WwWhYT 1180
WCooo &1 CBR 3705020100 WwhasY 980
MCO0o1 60 CER 37019020401 WwhCE 1410
MWCO00227 CER 37015020100 WLSGE 1340
LY adnlnluielnls] : : :
et Edling CBR 37019020501 |WDZD CH 228
| Stop Editing CER 37019020200 |whwIL-FM CH 213
| AddNew Record CBR 019020600 wHOR CH 217
[l  Celete Selected Records CER 37019020200 wWwiO@FM CH 267
L Impart CBR 37015020200 WGNI CH 274
CER 3701 9020200 ‘WwiMN CH 247 -
| Export CBR 019020800 WKYC CH 205 S|
— CBR P019020200  WKXSFM CH 231 x|
L= Calculake Statistics Ll—
| Analysis Information :
Drata Dickonary Close | hap | Pririk |
— MetaData ]

Figure 6.14 Select and Delete Records from a Facility Database
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6.4 Editing Records

Attributes associated with default, or improved point and line features can be edited directly in
HAZUS. Open the HAZUS menu Inventory and choose the database to edit. Double clicking
the mouse on the desired cell, and replacing the text to be modified can edit data within a record.
In order to minimize errors, use the pick lists to fill in the value whenever a list is offered (see
Figure 6.11)

Tramspartation Systesns Inventory = Tramsportatiun Systems Inventury = =gl
Highway | Ratnay | Lt Rl | Bun | Fot| Feny | feport | Highway | Raduay | Ught Rl | Bus | Port| Feay | diont |
Tabletypes | ighwsy Dridges = Tebate [Highuuay Sngmeniz =]
Table — (oichwadodges Table
chingy 543 2 Hame = | Highwonfechd | SeamenClar | Countifi | Hame | Ownel =
HLUD448 HWHT FE e 2 NCOGOZIZ  HOPLT IS Besch O 2
NLONI448 Hum2 TN SRI4EE Al [NCIOTa MDFLT IS Heach e -
INCOO14 HWD1S 01020600 USTATE [NCOO0ZS4 HOPLT WS Blake St
RLOO451 HWES I USTATE HE Hncklandry Hd
NLON4S? MR TN SR14E [NC F e Cautemay D
INCO014S) w2 17013020200 US42150/NC1INE NC Courlyy Chits Dt
HLUD4% HWHZE I N |NC i Dicaher Cut OFF
NLON14ST Hu/R1a TN SRIEN NC Fesy Hd
INCOO14A w2 7013020200 NEGT NE Geoupe 1| Huy
HLUOI4ED HWHT I WM NG Eapert Hokder Beach Hd
MONLAED HuRT TN NCIT |NE Howe St
INCOO1452 Hwo? 101020502 SAIIG4 N (R . Ui States Higiay 421
NOUNE3 HwizE IANFZ00 HCT o | NC JEESELREE Mt dnurian Bhd =
NCO01455 HwDi2 M0 3020100 N4 ? NC o Long Desch Ad =
NLOUNET HWE1Z NI USTTE = N Data Dictanary Longwood Rrf =]
e B e e o o] €l ok Dok =
Ooss M | P | Cluse e | R |

Figure 6.15 Edit Default Inventory Figure 6.16 Menu Option to Start Editing

Alternatively, choosing Start Editing from the ArcMap Editor toolbar can move a structure’s
location. 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.

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.

6.5 Adding Lifeline Segments

Lifeline segments must be created using ArcMap Editor tools. To add lifeline segments (ex.
highway, railway, light rail, etc.) you must be familiar with the functionality of the “Editor” in
ArcMap. Refer to the ArcMap documentation for details.
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Chapter 7 Modifying Inventory Data

This section guides you through the process of modifying inventory data in the HAZUS
program. Following guidance in Sections 4 and 5, you may now have collected community-
specific data that describes your local community more accurately than the default data included
with the HAZUS program. Section 6 discusses ways to process specific forms of digital data to
work with the HAZUS program. Here, you will get a detailed look at successfully modifying the
inventory databases needed to run a flood loss analysis in HAZUS.

This section does not describe how to modify flood hazard data. The Flood Information Tool
(FIT) program, which is included as part of the HAZUS software, should be used to modify
flood hazard data and analysis, not inventory data. The FIT is briefly introduced in Section 4, an
overview is given in Section 9, and comes with its own, detailed manual.

The default data in HAZUS can be directly modified entry by entry in the HAZUS program.
Alternately, existing databases from other sources can be imported into HAZUS following the
guidelines given in Section 6. Both approaches to modifying data are discussed in this Section.

7.1 Modifying General Building Stock Data

There a several categories of general building stock data: basic data, financial data, and flood
specific occupancy mapping. Basic data, referring to building square footage, building count,
and occupancy category, should be modified by using the Building-Data Information Tool (BIT),
as explained below and in detail in Section 8. Financial data and flood specific occupancy
mapping should be modified within the HAZUS program. The sections below guide you through
this process.

7.1.1 Building Square Footage, Count and Occupancy Category

To modify the basic building data of square footage, building count and general occupancy, you
should use the Building-Data Information Tool (BIT). This tool, which processes databases in a
variety of forms into the proper HAZUS format, is explained in Section 8.

7.1.2 Building Financial Data

Building financial data appear in four listings under the Inventory menu and General Building
Stock submenu: Valuation Parameters, Dollar Exposure, Depreciation Parameters, and
Depreciated Exposure.

The data in the Valuation Parameters tables are the key parameters used to estimate the values of
structures by specific occupancy type. The detailed formula used to calculate these estimates is
presented in the technical manual. You cannot change these valuation parameters. Instead, if
you have improved data on the replacement costs of buildings in your study region, you should
directly overwrite the Dollar Exposure tables.
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There are two ways to replace the default data for building dollar exposure. The first is to
directly edit the tables in HAZUS. The second is to import a file with the improved data. Note
that you have these two choices for many tables in HAZUS.

7.1.3 Edit General Building Stock (GBS) Tables

Directly editing the data tables in HAZUS is a good idea if you have improved data for only a
few census blocks. For larger amounts of data, it is probably more efficient to create a database
in another program and import it into HAZUS.

When the dollar exposure window is visible, showing data by specific occupancy type, you can
type directly over data in black text (all text presented in blue is non-editable). When you close
this window, you will be prompted to save your changes, shown in Figure 7.1. By clicking Yes,
you have edited the table.

By Ocoupancy ] By Building Type |
Table Type: Select County to display: Exposure Type: -
Specific Occupancy Type L] |Alamance, NC [37001) j |Eu\\ding ﬂ
I Show Scenario Census Blacks
General Building Stack Exposure [thaus. dollars]
CensusBlock TotalE xposure RES1 RESZ2 RES3a RES3E RES3C =]
1 370010201011000 2737 227 9 T4
2 37001020101108 == - 44 10z A |
ERELN[=RIR Save Changes? 42 L
4 3700102010110 0 [y
[ 370010201011q  The records have changed, Do you want to save the changes? | 29 B4
5} 3700102010110 1} i
7 oinioig Mo | cocel | ! 7 -
g 3700102010110 p 50 118
g 370010201011008 4159 18] il | 5 3 7
10 370010201011003 1} 1} 1} 1] 1} i
1 370010201011010 E2 0 0 0 0 i
12 7001020101101 0 0 0 0 0 [y
13 370010201011012 1] ] 1] 1] 0 i
14 3700201011013 Ak 1} 1} 1] 1} i
15 370010201011014 2303 0 0 0 0 [y
18 7001020101015 2023 0 0 0 0 =y
17 270010201011018 1673 0 0 0 0 =
<| - i : : : : D]—
Close | ‘ Print |

Figure 7.1 Prompt to Save Changes After Editing GBS Dollar Exposure Table

7.1.4 Import Data File
Instructions for importing a data file can be found in Section 6.1.3.

7.1.5 General Occupancy Mapping

General occupancy mapping tables contain data on the building type for each occupancy type.
HAZUS comes with one default mapping scheme and every Census Block is assigned a default
mapping scheme.
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When you select the Inventory menu, General Building Stock submenu, General Occupancy
Mapping, the window shown in Figure 7.2 appears. In the top right portion of the window, you
can view the default scheme assigned to each census block in your study region. By selecting
the scheme listed in the lower window and pressing View, you can see the details of the mapping

General Occupancy Mapping @
States: Counties:
ne_____________ [l damarce |
Mapping Scheme: |NET j
# Census Black Mapping Scheme |
1 |370010201011000  WC1 =
2 |37000201011001  WC1
3 [370010201011002  WC1
4 |370010201011003  MC1
5 |370010201011004  WC1
5 [3700102010110058  MC1
7 |370010201011006  WC1
g [F70010201011007 WO
9 |370010201011008  WC1
10 [370010201011009 WK1
11 [F7000200011010 WET -
[™ Show Scenario Census Blocks (¥ CensusBlock List ¢ Census TractList ¢ County List
# Scheme Name | MappingType | Date Created | Date Updated Description W
Ju 102002 Jul 102002 | South Carolina Defaul Mapping Scheme _ e |
Copy
Ok Cancel

Figure 7.2 Default General Occupancy Mapping (TEMP)

To edit the mapping scheme, highlight the scheme in the lower part of the window and click
Copy. A new window will pop-up prompting you to name your copied scheme, as shown in
Figure 7.3. Select any name and add a description if you wish. This will create a new scheme
with exactly the same data as one of the HAZUS default scheme, which can be edited. The
pull-down menu at the bottom of the New Mapping Scheme window will allow you to select the

default mapping scheme as your starting point.
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States: Counties:

M apping 5cheme: N1 j

# Census Block. Mapping Scheme
1 |3700102010017000  MC1

Mew Mapping Scheme

MNew Scheme Name:

|MyN ewSchem

New Scheme Description:

The User Manual Scheme

[~ Show§ C Elock: i
ow Scenario Census Blocks Base Scheme Name: List ¢ County List

[MeT |
# Scheme Mame | MappingType tion i
oK Cancel | m =
Copy
_ & |
|
Ok Cancel

Figure 7.3 Copying a General Occupancy Mapping Scheme (TEMP)

Your new mapping scheme is now listed as one of the options in the bottom window. Highlight
your new scheme and click Edit. The general occupancy mapping details will appear on the
screen. You can select each occupancy type and edit the distribution of building types. When
you have made all of your edits, click OK.

Next, you need to assign your new mapping scheme to the relevant areas in your study region.
The scheme that was developed now appears under the Mapping Scheme pull-down menu as
shown in Figure 7.4. Select the new scheme you have created in the Mapping Scheme pull-down
menu. Then, highlight all of the census blocks that you would like to have your new mapping
scheme assigned to, and click Apply. The mapping scheme should change for these census
blocks. If you need to assign your new mapping scheme to the entire study region, click on the
radial dial for County List. Select the new scheme in the Mapping Scheme pull-down menu, and
click Apply.
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General Occupancy Mapping

States: Counties:

Alamance

[ Show Scenario Census Blocks

M apping Scheme:

| M yMewSchem

Census Block
370010207011000
370010207011001
37001 0207011002
3A70010207011003
370010207011004
370010207011005
370010201011008
370010201011007
370010201011008
10 | 370010201011003
11 | 3700020101010

[AL-AENUE RS NSRRI e

Mapping Scheme
MNC1
MNC1
ME1
ME1
MNE1
MNE1
M1
M1
ME1
MC1
MC1

{* Census Block List ¢ Cersus TractList ¢ Courty List

appingT ype
System

User-Defined Flood

1t Scheme Name
1 [NC1
2 |MuNewSchem

Jul 10 2002
Jul B 2007

Date Created

Date Updated
Jul 102002
Jul B 2007

Description
South Carolina Default Mapping 5 cheme
The User Manual Scheme

Cancel

Figure 7.4 Assigning Newly Created General Occupancy Mapping

7.1.6 Flood Specific Occupancy Mapping

Flood specific occupancy mapping tables contain data on the types of foundations and average
heights of first floors above grade for each specific occupancy type. HAZUS comes with three
default mapping schemes and every Census Block is assigned a default mapping scheme.

When you select the Inventory menu, General Building Stock submenu, Flood Specific
Occupancy Mapping, the window shown in Figure 7.5 appears. In the top right portion of the
window, you can view which of the default schemes is assigned to each census block in your
study region. By selecting one of the schemes listed in the lower window and pressing View,
you can see the details of the mapping scheme.
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Flood Specific Occupancy Mapping

States: Counties:

Alamance

E3
[ i TGz |

I Show Scenario Census Blocks

Block Type: [Cosstd =]

Mapping Scheme: CoastaDit -

Erity Diate 200 S
W | CencusBlock | Mapping Scheme | EnmyDate BlockType = |
1 OO0 RiverineDHt 2003 R
2 JUMONONIOM  RiverineDHt 2003 R
3 370M0I0NI00Z  RiverineDit 2003 R
4 F0N020I01I00E  RiverineDft 2003 R
5 J7UMON0NIO  RiverineDHt 2003 R
6 J7UNO2I0VIONG  RiverineDHt 2003 R
7 3010201011006 RiverineDit 2003 R
8 3700201011007 RiverineDft 2003 R
9 J7UMON0VIONG  RiverineDHt 2003 R
10 3POMIOZ0T071008  RiverinsDit 2003 R

< [ [

(% CensusBlock List ¢ Census TractList " Caunty List

Coastallft

Scheme Name | Editabls | Date Cieated | Date Updated | Description
System  Fab 13

Feb 13 2003

RiverineDflt

i
1
2 |GreatlskesDft  System  Feh 132003 Feb13 2003
3

Spstem  Feb 132003 Feb13 2003

Wiew
[ Ew

Copy

|
o |

Cancel

Figure 7.5 Default Flood Specific Occupancy Mapping (TEMP)

To edit a mapping scheme, highlight one scheme in the lower part of the window and click
Copy. A new window will pop-up prompting you to name your copied scheme, as shown in
Figure 7.6. Select any name and add a description if you wish. This will create a new scheme
with exactly the same data as one of the HAZUS default schemes, which can be edited. The
pull-down menu at the bottom of the New Mapping Scheme window will allow you to select
which mapping scheme you would like as your starting point. You should select the default-
mapping scheme that is relevant for the type of flood hazard present in your study region;
riverine, coastal or great lakes.

 Flond ¢

x|

States:

Alamance

I Show S cenario Census Blocks

# | SchemeMame | Editable | Date
1 | CoastalDfit System  Feh1
2 | GreatLakesDflt  System  Febl
3 | RiverineDflt

System

Feb 13 203

Base Scheme Name:

Counties Black Type: Coastal =
Wapping Scheme: CoastalDft -
Entry Date: 2003 it
§ Census Block. Mapping Scheme | EntnyDate BlockType = |
1 | 370010201011000  RiverineDt 2003 B =
L 001020101001 Rivacical) 2003 R
New Mapping Scheme EJ 2003 il
2003 R
New Scheme Name: 2003 R
[Testscheme Al 5
2003 R
: 2003 R
New Scheme Description: 2003 =
User Manual 2003 P
[ T |

[RiverineDiit

Cancel

Feb 14 2l

E]

List ¢ County List

View

Copy

Edit
Delete

oK Cancel

Figure 7.6 Copying a Flood Specific Mapping Scheme (TEMP)
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Your new mapping scheme is now listed as one of the options in the bottom window. Highlight
your new scheme and click Edit. The flood specific occupancy mapping details will appear on
the screen. You can select each specific occupancy type and edit the distribution of foundation
types and floor heights for pre- and post-FIRM structures. When you have made all of your
edits, click OK.

Next, you need to assign your new mapping scheme to the relevant areas in your study region.
The scheme that was developed in the example for this manual was riverine, and now appears
under the Mapping Scheme pull-down menu when Riverine is selected in the Hazard Type pull-
down menu, shown in Figure 7.7. Select the new scheme you have created in the Mapping
Scheme pull-down menu. Then, highlight all of the census blocks that you would like to have
your new mapping scheme assigned to, and click Apply. The mapping scheme should change
for these census blocks. If you need to assign your new mapping scheme to the entire study
region, click on the radial dial for County List. Select the new scheme in the Mapping Scheme
pull-down menu, and click Apply.

Flood Specific Occupancy Mapping g

States: Caunties: Block Type: Riverine M Apply Type Change
Claialiss Mapping Scheme: |Test8c:heme j Apply
Entry Drate: 2003 Apply Date Change
# Census Block M apping Scheme EntryD ate BlockType = |
1 |370010201011000 | TestScheme 2003 R —
2 | 370010201011001 | TestScheme 2003 R
3 3000201011002 | TestScheme 2003 R
4 |370010201011003 | TestScheme 2003 R
5 |370010201011004 | TestScheme 2003 R
£ | 370010201011005 2003 R
700702070711 006 R
7000201011007 2003 R
9 | 370010201011008 | RiverineDflt 2003 R
10 | 370010201011009 | RiverineDilt 2003 R -
< I [
[ Show Scenario Census Blacks (¢ Census Block List ¢ Census TractList ¢ County List
# Scheme M ame Editable Date Created | Date Updated | Description i
1 |CoastaDft  System Feb132003  Feb132003 [0 ]
2 |GreatlakesDfit  System Feb132003  Feb132003 Copy
3 | RiverineDflt S yztem Feb 132003  Feb 132003
4 est5 cheme User-Defined Flood  Jul B 2007 Jul B 2007 U ger b anual Edit
,Tl Cancel |

Figure 7.7 Assigning Newly Created Flood Occupancy Mapping
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7.2 Modifying Facilities, Lifeline and Hazardous Materials Data

Data for essential facilities, high potential loss facilities, transportation systems, utility systems
and hazardous materials can all be modified in similar ways. Again, you can modify them
directly in HAZUS or by importing data from other databases.

7.2.1 Edit Facilities, Lifeline and Hazardous Materials Tables

This manual will use emergency operations centers as an example data set to edit. Access the
default data for essential facilities by selecting Essential Facilities from the Inventory menu, and
click on the Emergency Centers tab on the top of the window. Make sure that Emergency
Centers is selected in the Facility-Type pull-down menu.

You may edit the default data about emergency centers directly by typing over existing data. Be
sure to save changes when you close the window.

It is also possible to add or delete records in the database. Place your cursor anywhere on the
window and click on the right-hand mouse button. To add a record, select Add New Record from
the window that pops up, shown in Figure 7.8.

M Essential Facilities Inventory

Medical Care Faciities  Emergency Centers ] Sl:hnnls]
Facility Type:
Emergency Centers -
Emergency Centers
1D Mame Address City State =
1 HCO00011 Burlington Emergency. 267 % Front 5t EBurlington MC el
Py
Delete Selected Records [!
Import
Export
Drata Dictionary
Meta Data
b
1=
x
‘ v[]
Close | Map | Print |

Figure 7.8 Adding a New Record

Now you will be prompted to enter the latitude and longitude of the new emergency center,
shown in Figure 7.9. You must select a latitude and longitude within the case study boundary.
Note that longitude should be entered as a negative number.
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Medical Care Faciifies  Emergency Centers l Schools]
Facility Type: -
Emergency Centers -
Emergency Centers
D __ Name . on Stale ___=
1 WCO0001 1 Burlington Emergency, 267 27E 2|
-
Enter Latitude and Longitude values B
Latitude: | 36.05
Longitude: |79, x|
-
‘ v
Cloze | tap | Frint |

Figure 7.9 Entering Latitude and Longitude of a New Facility

7-9

A new line will appear, shown in Figure 7.10, and you may enter all of the relevant data about

the newly listed facility.

M Essential Facilities Inventony

Medical Care Faciliies  Emergency Certers I Schuuls]

Facility Type:
Emergency Centers -
Emergency Centers
] MNare Address City State =
1 MCooo01 Burlington Emergencs 267 W Front St Eurlington MC 27|
I R — =
-
=
‘ v[]
Cloze tap | Print |

Figure 7.10 New Record Added for Data Entry
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7.2.2 Importing Site Specific Data through Open Database Connectivity (ODBC)

Users can import an MS Access table into HAZUS. However, there are rules for the table field
definitions. Perhaps the easiest way is to copy the field definitions from HAZUS and then add
your custom data. This can be done using Open Database Connectivity (ODBC). Using ODBC
allows users to bypass INCAST in an attempt to import the data in my Study Region MS SQL
Server database. Begin by opening MS Access. Under the File menu, select New/Create New
Database. Then save the new database on a local drive (it’s important that it is not saved to a
network drive).

hew (x|

General | Databases I

@ & % o

—Preview

Database

Data Access Project Project (Mew
Page (Exiskin... Database)

Mo preview available

ok, I Cancel |

Figure 7.11 Creating a New MS Access Database
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After the new Access database has been saved to disk, go to the File menu and select Get
External Data/Import. In the resulting dialog, in the combo box titled “Files of Type”, scroll to
the bottom and select ODBC Databases. Click the Import Button.

mport 2| x|
i I@ My Documents j 4= | & X 0O ~ Tools -

_laBs 1 FDM
| Daily Queries @UDEFImpDrtl .mdb
_ IHazus

__IMy eBooks

3 Iy Music

= My Pictures

_ | MyDownloads

| Security

_Iwisual Studio Projects

__Iwhite Papers

EE!] adpl.adp

L |HAZIIS-MH Program Files

L IHAZIIS-MH

Eii incastl.mdb

Eii myincastl.mdb

File narne: I j = Impork I

Files of bype:  |Microsoft Access ¢*.mdb;* adp;*.mdw; *.mda;*.mde; *.a0 = Cancel I
Lotus 1-2-3/D05 (* wi*) -
Lotus 1-2-3 (. k) b
Cutlooki)

Parado: (*.db)
Text Files (%, bk *, cow;* kab; *, asc

Figure 7.12 Importing an ODBC Database
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After clicking Import, the resulting dialog is titled “Select Data Source.” Select the Machine
Data Source tab and click the New button.

Select Data Source ed |

File Data Source  Machine Data Source |

Data Source Mame | Type | Dezcription | -

2003-0813-1448-EQ System

2003-0905-1322-FL System

CRGUF Sypstem

CRSS Iger

dBASE Files dzer (.

dBaze Files - \Word Idzer

E el Filesz Idzer

ForPro Files - word Iger

HazuszFluz System

| AralSarver ‘::-:r:<~h=-n'| j
Hew...

& Machine Data Source iz specific bo thiz machine, and cannot be shared.
"Uzer' data zources are specific to a user on thiz machine. "System" data
goUrces can be uzed by all users on thiz machine, or by a system-wide zervice.

] I Canicel Help

Figure 7.13 ODBC: Machine Data Source
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In the Create Data Source dialog, select System Data Source (applies to this machine only), and
the Next button.

Create Mew Data Source 5[

Select a type of data zounce;

£ WUzer Data Source [Applies ta this machine only]

g System Data Source [Applies to this machine onlyf

Selecting System Data Source creates a data sounce
which iz specific to thiz machine, and usable by any
uzer wha logz onta thiz machine.

¢ Back I MHest > I Cancel

Figure 7.14 ODBC: New Data Source Type

The resulting dialog asks to select the data source driver. At the bottom, select SQL Server and
click the next button. On the next dialog, click Finish.
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Create Mew Data Source El

Select a diver for which pou want to zet up a data source.

I arne | Uersinnil
FE MERAMNT DEM 360 32-BIT S0LE aze 3.60.00
FB MERAMT OEM 360 32-BIT SOLServer & 3.60.00
FB MERAMT OEM 3.60 32-BIT SOLServer ¥ 3.60.00
PEB MERANT DEM 3.60 32-BIT Sybasze 360,00
PEB MERANT DEM 3.60 32-BIT Sybase ASE  360.00
FPB MERANT DEM 3.60 32-BIT TestFile =] 36000

FB MERAMT OEM 3.60 32-BIT =ML 36000
SOL Server 20002
Sybase SOL Arywhere 5.0 [Rational] h.05.0

k

1 |

< Back I Mest = I Cancel

Figure 7.15 ODBC: New Data Source Server

The next few dialogs of the Create New Data Source wizard will prompt you for details about
the new ODBC source. First you will enter the connection and server names. Keep the Name,
short (preferably no spaces or special characters). A good choice for the name is that of your
study region. The Description is optional, but here you can add a more descriptive name. In the
Server combo box, select your MS SQL Server name. If your MS SQL Server name is not
shown in the combo box, type your machine name followed by (no spaces)
“\HAZUSPLUSSRVR”. Then click the Next button.

Chapter 7. Modifying Inventory Data



7-15

Create a Mew Data Source to S(L Server El

T hiz wizard will help vou create an ODBC data source that you can uze to
connect ko SCL Server.

YWhat name do you want bo use o refer bo the data source?

Mame: IM ecklenburghC

How do pou want bo dezcribe the data source’?

Descnption: I.-'l'-ZLIS-MH Mecklenburg MC Flood-only ztudy region

YWhich SEL Server do wou want ko connect to’?
Server: INIESEDNSULT.&NTKH!—‘EUSF"LUSSHVH j

Finizh Mext » Cancel Help

Figure 7.16 ODBC: Connection and Server Names

The wizard next asks for login authenticity information. For simplicity, use Windows
authenticity. However, you may also use SQL Server authenticity with a login ID of
hazuspuser and a password of gohazusplus!!! Click the next button.
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Create a Mew Data Source to SOL Server El

How ghould SEIL Server verify the authenticity of the login (D7

o Wwith Windows NT authentication using the nebwork login 10

Wfith SGL Server authentication uzing a login 1D and pazsword
entered by the uzer.

To change the netwark libran used to communicate with SEL Server,
click Client Configuration.

Client Configuration. .

Connect to SOL Server to obtain default settings for the
additional configuration options.

Logir |6 |ntu:u:|-::rw

Paszswond: I

< Back | Pemt = Cancel Help

Figure 7.17 ODBC: Login Authenticity

The next dialog asks information about the SQL Server database. To avoid connecting to the
MS SQL Server master database, Change the default database. In the combo box, select or
type the name of your study region database (same as the study region name). Click the Next
button. In the next dialog, use the defaults and click the Finish button.

Create a New Data Source to SOL Server il

¥ Change the default databasze to:

b ecklenb j

[T Attach database filename:

F Lreate temporany stored| pracedures fon prepared SEL statemerts
atd drap the stored procedures;

= Mrlywhen vou disconnect,

wihen vou disconnect and as appropriate while you) are
conmected,

v Use ANSI quoted identifiers.
W Usze ANSI nulls, paddings and warnings.

r ze the falover SHL Server it the primary SHL Senver s not
ayailable.

< Back I Mest > I Cancel | Help

Figure 7.18 ODBC: SQL Server Default Database
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At this point, the ODBC wizard has collected the required information and displays it. Before
dismissing the dialog, click on the Test Data Source button to verify the study region’s
connectivity parameters. Then click the OK button.

ODBC "‘"I'I-EI‘HIIS'EIFt 5']'. SEFYEF Eﬂtl.m ..}SJ S0L Server ODOT Data Sowce Test Ej
— Tt Rerulte
leroank SOL Servet CUBC Diives Vesmon 00 5091 =

A rnmw ODBC dats source will be created vath the lollowing

corifiguralion:
connscindy lnst

Microzaft SQL Server ODBC Driver Verson 03,81.3031 = n :

o Sy
Data Source Mame: MecklenbughC stping cplion setirgs
Data Souce D escription: HAZLIS-MH Mecklenbura MC Flood-only L o e
zhudy remeon TESTS COMPLE TED SUCTE SSFULLY
Server MIBSCONSULTANTYHAZUSFLUSSRVA
Databasze; Mecklenburg
Language: [Defaul]
Trarslate Character Data Yes
Log Long Running Queries: Mo
Log Dirver Statistics: Mo
Use Iniegrated Secuity: Yes £
Use Regonal Settings: Mo - -
Prepared Statements Optiore Drop temporary procedunes on m

disconnect

Lize Failover Server: No

Llae ANSI Quoted Identfisrs: ez
Llse ANSI Mul, Paddngs and Wamings: res
Diata Encrpptior: Mo

Test Data Sowce. .

Figure 7.19 ODBC: Connectivity Parameters

Now we return to the Select Data Source dialog we saw earlier, but this time our new System
Data Source is added. Select the newly added data source and click the OK button.
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Select Data Source 2] x|

File Data Source  Machine Data Source |

Data Source Ma... | Type | D eszcription |ﬂ
CRGUF System

CRSS I zer

dBASE Files Izer

dBaze Files - Word  User

Excel Files Izer

FoxPro Files - Word  User

HazuzPluz System

LocalServer System

MecklenburgHC Sypztem  HAZUS-MH Mecklenburg MC Flood-only stu...
TS | lzar Sl Serwar j

Mew...

& Machine Data Source iz zpecific ta thiz maching, and cannat be shared.
"Uszer' data zources are gpecific to a uzer on thiz machine, "System'’ data
gources can be used by all uzers on thiz machine, or by a eyzterm-wide zervice,

] 4 Cancel Help

Figure 7.20 ODBC: Select Added Data Source

All of the SQL server tables are now available to be imported. The dialog shows the name of
every element in the database.

21|

Tables |

dbo,absy AqDmafn 3 | o] I
dbo,absy_aAgriculturelossCounty

dbio,absy_AgriculturelossSubCounty
dbio, absy_AirporkFley
dbio,absy_AnnualGrossSales
dbio,absv_BldgCantDmaFn
dbo,absv_BldgInyDmgFn
dbo,absy_BldgStruckDmaFn Select Al
dbo,absy_RridgeClasses
dbo,absy_BridgeDmasn Deseleck Al
dbio,absy_BridgeDmaFn

dbo,absy_BusFlky ;I

Cancel

Figure 7.21 ODBC: Import Objects
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Here are some notes regarding the nomenclature:

e Common hazard tables have HZ prefix (common to all 3 hazards -- earthquake, flood,
hurricane)

e Flood-specific tables have FL prefix (EQ, HU respectively for earthquake, hurricane)

e Flood-specific views have an absv_ prefix. Views are a particular query of the database.
Views are what are shown when you view any inventory or results table in HAZUS.

e Flood-specific procedures have ABSP_ prefix (don’t import procedures!)

e Flood-specific triggers have ABST _ prefix (don’t import triggers!)

In order to import the table or view of interest, you’ll need to know its name in the SQL Server
database. To determine this, open the inventory or results table of interest in the flood model. In
any blank area on the dialog (not on the table itself), use CTRL + SHIFT + left mouse click to
see the source table name:

HZFLBR~1 x|

Layout Mame: _EP_INY GBS _BLDG COLMT
Yiew Mame: absy_InwiEhsBldgCountOocupGen

Figure 7.22 ODBC: Source Table Name

In the figure, using CTRL + SHIFT + left click indicates that the active table is a view (ABSV_
prefix) and the name is InvGbsBldgCountOccupGen (inventory general building stock, building
count, general occupancy). If you wish to import this table into MS Access, select this name
from the Import list. Here are some examples of view (table query) names:

e absv_CareFlty — for medical care facilities

e absv_EmergencyCtr — for emergency centers

e absv_PoliceStation — for police stations

e absv_School - for schools

e absv_UserDefinedFIty — for user defined facilities
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Navigate through the flood model to determine the names of the views of interest. Then select
those names on the Import list. Click the OK button to import the views to your MS Access
database. You now have tables of interest with the field definitions required by the flood model.

Importing flood model SQL Server information through ODBC creates a copy of the
data. The default data provided with HAZUS is now imported in a local MS-Access
database and can now be edited or viewed locally without impacting the data in
HAZUS.

EJl Microsoft Access - [myincast] : Database] o=
| e Ede Wew Isert Toos window Heb =812 |
D@ W (SR 4 B|fe- 5h-ofd- M-BSRY R NLH e

I |  Mame | Address | City |
o » |n e [#[MNcO00009  PRESEYTEAL 1500 MATTHEY MATTHEWS.  NC
@Hﬂﬂ B pesion i mtiew | Al ""’":E || NCODDON2 | MERCY HOSPY 10623 PARM RI CHARLOTTE N
NCODOOOG | CARCLIMAS MI 1000 ELYTHE E CHARLOTTE  NC
B Create table n Design view | MCODDEGT | UNVERSITY HiBE00 NORTH TF CHARLOTTE NG
Tables | @] create table by using wizard | MCDDDOEE | MERCY HOSP! 2001 VAIL AVE CHARLOTTE NG
B creste tats o a | |NCDDO009 | PRESEYTEALA 200 HAWTHOR CHARLOTTE NG
Queries FRNACEF sek ) oG ce [ |MC0000E0 | CHARLOTTE M 1100 BLYTHE ECHARLOTTE  NC
- B m [ |NCOD0SE PRESEYTERLS, 1201 RANDOLF CHARLOTTE NG
- NCODOOTS | LINCOLN MED 200 GAMBLE C UNCOLNTON NG
P Ed dbo_sbsv_EmergencyChr | -
Reports Ed dbo_absv_PoliceStation Kot A R TT g
Bl dbo_sbsv_School T T 1
Ed dbo_absv_UserDefinedFiby
F1 Favorkes
I I | I (e | I =

Figure 7.23 ODBC: Import Complete

7.2.3 Import Data File to HAZUS

The user should have a Microsoft Access database containing the data of interest. Begin by
opening the inventory table that contains the data. The import functionality allows import to the
hz table and associated fl table. For example, for schools data, click on the Inventory/Essential
Facilities menu item. Click on the Schools tab, right-click the mouse button within the table,
and select Import.
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Chapter 8 Building Data Import Tool

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 Access (.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 Start|FEMA 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.

EEBIT (Building Data Import Tool) El

1. Specify [nput File... 4 Sagregate...

2 Map Fields... Wiew Besults,

2. Cateqgarize...

Cloze |

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 four 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 ASCIlI comma-delimited file is shown
here:
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“521-525 Main St”,”Anytown”,”’94102-1102",121.00",”Store
Building”,4195,71”,2,7883263,16,79,”,’880720",”C”’,’Concrete” ,”’Stucco”,”’Co
ncrete”,”Steel”,”Flat”, “Built-up”,””,”Average”,”$357”,”,”,”0284-000"

“332 North St”,”Anytown”,”’94102-2607"",’125.00”,”Apartment”,16030,6",24,
341314 ,23,772” ,772”,7830404”°,°C”,”Concrete”,”Concrete”,”’Concrete”,”’Concrete
!!’ ”Flat”’”Tar & Gravell!,l!l!,l!Fairl!,’!$l7’!,’!,’!,’!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 name: |t‘| oEy Open I
Files of type: | Defimited Text File [%.csv) =l Cancel |

2

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 suchasa “ora?ora!. Atthe 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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— Drelimiter

* 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 Field001, 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 fields at the first line in the input file and make use of by checking
the option “First line has field names”.

OF to save.

- Cancel

Edit the name of the field as desired, Click 0K |

Fieldd01 L
Fieldd0z2

Fieldd03

Fieldo04

Fieldd0s :
Field00&
Field007
Field008
Field003
Field010
Field011

A Cialdnd 2 ﬁ
»

=@ |m |~ @ || [ | =

a =
—

Y

Figure 8.5 Changing the Field Names in an ASCII Delimited File

Once that is specified, the second option is enabled.
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MEBIT - D\R&d'Lynn'Nov30_OccMap' TestCase X|

1. Specify [nput File... 4 Sagregate...

2. Map Fields... Wiew Besults,

2. Cateqgarize...

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).

2l x|
x|« &y B
#]usGs.mdb
[ UTIL. MDB
ks
Filz narne: ISFEI.mdh Open I
Files of tppe: IMicrosoftAccess File [*.mdb) j Cancel |j

Figure 8.7 Specifying a *.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
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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).

MEBIT - D:\R&d'Lynn'Nov30_DccMap',TestCa X|

1. Specify [nput File... 4 Sagregate...

2. Map Fields... Wiew Besults,

2. Cateqgarize...

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”.
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— Fields M apping:
) . Ok
Source [click to select): Target [double-click to azsignl: 4|
Field0m1 Num5 tories - Cancel |
Figld0ng “v'earB uilt
Figld11 Latitude
Figld1 5 Longitude
Address
City
Zipcode
Dwnert armne
'earR emodeled
ParcelMumber
Elevation LI
Field : Add |
— Mapping Results:
Source Taraet - Delete |
1_|Fieldoo2 Name = :
2 |Field003 Area : :
3 |Field004 Bldgvalue
4 |Field005 ContentValue
5 |Fielddog BldgType
F | Field007 Qcoupancy
4

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

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. The window also includes the list of the “must mapped” fields for the
BIT tool. Table 8.1 lists in detail the required fields and how they are by BIT.
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hazus-mi x|
& The Following Field{s} are required and have not been mapped.
1, Sguare footage area (field AREA)
2, Building Yalueifield BLDGYALLE)
3, Content Yalue(field COMNTENTYALUE])
4, Occupancy bype (Field OCCUPARC
5, Building type (field BLDGTYPE)
fi, Height af the skruckure or ks number of stories (Fields HEIGHT or STORIES)
7. Year of Construckion or Bldg Gualiby(Fields YEAR OF COMNSTRUCTION or BLDGOLTY)

8. Census Tract or Block {Fields TRACT or BLOCK)

Please map the above fields and Retry,

Figure 8.10 An Example of a Warning Message in Case You Miss Mapping Key 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.

’-*‘M Design level is used only for the Earthquake model and you can disregard the
: warning you will receive.
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Field

Field Name in Target
Table

Description

Area

BldgArea

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

Building Value

BldgValue

Current bldg value. Desired
unitis in K$ (BIT will adjust
the # if not in K$ using the
conversion factor supplied)

Content Value

ContentValue

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

Building Type BldgType The “Categorizing’ process
will translate this to HAZUS
specific bldg type.

Occupancy Class Occupancy The “Categorizing’ process

will translate this to HAZUS
specific bldg type.

Height or # of Height or NumStories Height (in ft.) if given will

stories converted to # stories to
make use of the L, M, or
High-rise classification

Age or Year of BldgQuality Age/Year of Construction get

Construction or translated to bldg quality

BldgQuality values (C, S, I)

Earthquake Design DesignLevel Optional. If not given, the

Level

default for the county will be
used.

Tract or Block

Tract or Block

Tract is 11-char. Block is 15-
char.
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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.

!EBIT - D R&d\Lynn'Now30_OccMap', TestCas 5'
1. Specify [nput File... 4, Sggregate...
2. Map Fields... Wiew Fesults...
3. Categorize...

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). Itis
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.
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Select the items to categaonze:

Cancel

iEIK |
_Carcel |

Bl e

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 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 tppe of the 'Height!' field;

% Field is numeric and[}gfaet. Uze as iz

" Field is numeric but nat in fest.

Use conversion factor |1

™ Field is hot numeric. Categarize.

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.

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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Category mapping [Height]

— Cateqor I
ateqorize oK
Enter a numernic value in feet
120 IHigh-rise vI Cancel |
20
260
a0
Add [}3
# occurences: Ot of:
— Fiesults
Sadrce Target =] Delete

Load...

Save..

Pl

e

4 |

Figure 8.14 Categorizing Number of Stories Data

To save your data mapping scheme, click on the Save... button. Use the window shown in
Figure 8.19 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.

ed 3
Save in: Ia Bit5ample - £ E9-
File narne: S e I
Save as ype: IHeight map [*.hal) 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 is 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
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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 tppe of the “ear Built' field: —
% ¥ear is in 2-digit format [e.g, 95§

% Zern means vear 1900

i~ Femo means vear 2000

= Year iz in 4-digit format [2.g. 1995]

™ Year iz hon-numeric. Categarize

k. I Cancel

Figure 8.16 Categorizing Year Built Data

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 found in
Table A.3 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.
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Category mapping [Occupancy types]
—Mapping Results:

Source [click to select]: Target [double-click item to assign):
Apartmentsz RESIDEMTIAL -
Factory COMMERCIAL Cancel |
Housze INDUSTRIAL
Stare GOVERMMENT

EDUCATION %

UMKNOWN

Sinale Family Dwellings

W anufactured Houzing

Duplex - 1 to 2 units

Diuplex - 3to 4 Units

Duplex - 5 to 9 Urits LI

# ococurences: Out of: Add

— Static

Saurce Replace by = Delete

Load...

i

Save..

-
4| | 3

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 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. As noted in Section 5.1.2, 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.
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21X
Save ir: IaEitSampIe j - =k Eo-
File: name: iteRample. oz Beve I
Save as type: IEIccupanc_l,l map [*.os) j Cancel |/
&

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 (See Appendix B, Table B.2). 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.

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 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.
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Category mapping [Building class types]

— M apping Resultz:

Source [chck to zelect]:

T arget [double-clck. tem to azsign):

# occurences:

WwOaD -
COMCRETE

STEEL

MEMOWH

‘whood, Commercial and Industnal
Concrete Maoment Frame

Concrete Shear \Wallz

Concrete Frame with Unreinforced b
Precast Concrete Til-Up wallz
Precaszt Concrete Frame with Cast-ir

Reinforced M azanm Bearing 'wallz Ifll

Dt of;

Caricel

Ok |
==

&dd

— Static

Source

Replace by -

Wood, Light Frame

TN e L D
= om | oOgm

Steel Braced Frame
Steel Light Frame
MASOMNREY

Mannfartured Honsinn AIﬂ
3

Delete |

Figure 8.19 Categorizing Building Type Data

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 Az E |
Save in: | 3 Hazus =] | Ei‘l e
|1 data

|1 data?

1 ini

|:| system

| template

File name: Isﬂ:ﬂ bzl Save I
Save az type: IBuiIding clazs [*.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.
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Category mapping [Design Level]

— Mapping Reszults:

Source [click to select]:

Target [double-click. tem to azsign):

[y

Loy
b edivim
High

Caticel |

add |

— Static

Source

Replace by =]

bie

Delete

Load...

i

Save.

Figure 8.21 Categorizing Design Level

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.

Save i I 5 Now30_OceMap

~| « & cx &

2l

| mMumsSkorieschanges
TestCase_20041115.dsl

File hame: eztCaze 20047115.dzl

Save az type: I Dezignlyl map [*

| Save I
dsl) j Cancel |,;,:

Figure 8.22 Saving a Design Level Type Mapping
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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 tupe of the "Area’ fiegld:

= Field iz pumenic and in thousands of square feet. Uze az iz

= Field iz numenic but not in thousands of sguare fest,

|32 conversion Factar IEI. am
| ) I Cancel |

Figure 8.23 Categorizing Floor Area Data

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

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 units for Building alue figld:

™ Field walues are in thouzands of dollars. Use as iz

= Field values are not in thousands of dollars.

|lze conversion fachar IEI.I:IEH
] I Cancel |

Figure 8.24 Categorizing Building Value Data

When you have defined the type, click the OK button.
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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 Caontent % alue figld:

™ Field walues are in thouzands of dollars. Use as s,

* Field values are not in thousands of dollars.

Ilze converzsion factor ID-DD”
O, 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.

8.6 Aggregating the Database Statistics

At this point the BIT is ready to create the occupancy to model building type relationships 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.
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EEBIT - D R&dy Lynn'Moy30_0ccMap', TeskCas El
1. Specify [nput File... 4. Aggregate. ..
2. Map Fields... Wiew Besults,
3. Categaorize...

Cloze |

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-MH Results

Once the aggregation process has finished, BIT-MH would have created the following type of
results:

Square footage values by specific occupancy

Building structural and content dollar exposure values by specific occupancy
Building count values by specific occupancy

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

Mapping scheme distribution 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 Overview of the Flood Information Tool (FIT)
Process

The Flood Information Tool (FIT) is an ArcGIS extension designed to process user-supplied
flood hazard data into the format required by HAZUS Flood Model. The FIT, when given user-
supplied inputs (e.g., ground elevations, flood elevations, and floodplain boundary information),
computes the extent, depth and elevation of flooding for riverine and coastal hazards. The
information below is a brief overview of the riverine and coastal methodologies. For more
detailed information, please refer to the Flood Information Tool (FIT) User Manual.

9.1 Riverine Methodology

9.1.1 Input Floodplain Boundary

The user is required to identify up- and downstream limits of study and the feature class field(s)
that contains the elevation data in the polyline feature class. If the floodplains are represented by
more than one polygon, the user is required to identify the polygon associated with the study
area. The floodplain boundary polygon need not be associated with any particular flood. It is
used by the FIT only to define a “smooth” line representing the general flow path of floodwater.
Only one polygon can be associated with a study reach. Floodplains that are disconnected (by a
road crossing, for example) must be somehow connected (merged) or studied as two reaches.

9.1.2 Centerline of Flow

Once the stream limits have been chosen, the program will define a polyline from the upstream
limit to the downstream limit. That polyline is, in a sense, the centerline of the floodplain. It is
the aforementioned smooth line representing the general flow path of floodwater. Note that the
program uses the centerline to identify cross sections within the reach. Specifically, only cross
section lines that cross the centerline are considered in subsequent analyses. It is important to
ensure that all cross sections within a reach cross the centerline. Note that lines that cross the
floodplain polygon necessarily cross the centerline.

9.1.3 Bounding Polygon

An initial buffer is computed around the centerline and the user is prompted to increase and/or
decrease the buffer until satisfied that the conveyance area of the floodplain of interest is
contained within the buffer. The chosen buffer defines the extent to which flood depths will be
calculated and, therefore, is referred to as the bounding polygon. The extent of the floodplain
boundary feature class may help in guiding the decision on how large to make the bounding

polygon.

The lengths of the cross section lines and the limits do not restrict the size of bounding polygon.
If necessary, the program will extend cross-section lines to the bounding polygon. If necessary,
the cross-section lines are extended in a manner that preserves a sense of alignment
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perpendicular to flood flow. The limits are extended in a straight line following the alignment at
the ends of each respective limit. Users should try to avoid drawing stream limits that cross each
other, intersect cross sections, or otherwise cut off portions of the bounding polygon pertinent to
describing the floodplain.

9.1.4 Non-Conveyance Areas

Certain low-lying areas adjacent to the floodplain, such as tributary streams, that do not convey
but, rather, retain floodwater (pond) at the flood elevation in the conveyance part of the
floodplain, need not be included within the bounding polygon. The FIT provides an analysis
option for including such areas inside and outside of the bounding polygon. The ideal bounding
polygon contains all portions of (different frequency) floodplains being analyzed and, also,
minimizes the areas subject to ponding.

9.1.5 Interpolation of Additional Hazard Grids

If the cross sections are attributed with multiple flood elevations, the FIT uses the information
supplied for the initial analyses to develop subsequent flood depth grids. That is, subsequent
flood depth grids can be developed without re-entering reach limits and choosing bounding
polygons. If cross sections are attributed with at least three flood elevations and corresponding
discharge values, the FIT offers an option to interpolate other flood depth grids.

9.1.6 Modeling Tips

The study reach is defined by the choice of up- and downstream limits. In some situations,
subdividing a reach into shorter reaches can improve the efficiency (run time) of the FIT.
Subdividing a reach into reaches covered by bounding polygons of different sizes will yield
results quicker than using the largest bounding polygon for the entire reach. In general, reaches
should be chosen to include relatively homogeneous floodplain widths. Reaches should overlap
enough to ensure that there are no gaps in coverage of the floodplain.

Highly meandering floodplain configurations may warrant special attention. If the flow
centerline (not the stream) has a horseshoe-shaped meander, increasing the buffer will, at some
distance, create a discontinuity in the bounding polygon. An “island” will form within the
bounding polygon somewhere within the meander (inside the horseshoe). The interpolation
algorithm in the FIT does not operate properly in such situations. Increasing the bounding
polygon beyond that limiting size will result in error messages. If the bounding polygon must be
increased beyond that limit, the meander should be analyzed piece-wise, thereby removing the
“horseshoe” shape within any reach.

9.2 Coastal Methodology

9.2.1 Shoreline Characterization

The user is required to identify all coastal flood sources that will be considered by HAZUS, and
to draw a shoreline associated with each flood source. The shoreline drawn by the user should
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be a general depiction of the shoreline, and should not be a detailed rendering. In tidal areas, the
shoreline drawn should represent the approximate mean sea level shoreline; in the Great Lakes
the shoreline should be drawn at approximately the International Great Lakes Datum (IGLD)
chart datum. If the user has a local map layers depicting the water line, this can be used as a
guide when drawing the generalized shoreline.

The user must then divide each shoreline into segments of common physical characteristics and
wave exposure. The shoreline types available for user selection include: rocky bluff; sandy
bluff, little beach; sandy beach, small dune; sandy beach, large dune; open wetland; erosion
protection structure. If the user selects an erosion protection structure (e.g., seawall or
revetment) for a shoreline segment, the user must assign a level of protection afforded by the
structure (i.e., a flood return period, below which the structure will not fail, and below which the
structure will protect the uplands from flooding and erosion).

The user must provide the 100-year stillwater elevation at each shoreline segment, along with
any contribution from wave setup (the stillwater elevation and wave setup information are
published by FEMA in the Flood Insurance Study report -- FIS-- for each coastal community).
The FIT relies upon the 100-year stillwater elevation (without setup) to calculate 10-year, 50-
year and 500-year stillwater elevations. The user can edit or replace these elevations with values
taken directly from the FIS, if available; otherwise, the FIT will use the calculated values, which
are based on nationwide default data. Ultimately, the FIT can use the stillwater elevation values
-- calculated or input by the user — to calculate 10-year, 50-year, 500-year and interpolated flood
elevation grids.

The FIT relies upon the user segmentation to differentiate between those segments that will be
subject to flood-induced erosion and those that won’t. The FIT will generate shore-
perpendicular transects from each shoreline segment. The transects are located at a pre-
determined spacing and extend inland from the shoreline. The user is free to add and delete new
transects if so desired.

9.2.2 Frontal Dune Erosion

The FIT will create a profile (of ground elevation versus distance inland from the shoreline) for
each transect crossing an erodible shoreline segment, and with sufficient wave action to cause
erosion of dunes and bluffs or failure of erosion protection devices during the base flood. The
user may select the peak and toe of the dune/bluff, or accept the FIT selections. The FIT will
then calculate an eroded ground profile along each transect, and interpolate an eroded ground
elevation grid.

9.2.3 Output Hazard Grids

The FIT will calculate the flood depth grid (i.e., the difference between the flood elevation grid
and the eroded ground elevation grid) for the 100-year flood and for other return periods selected
by the user. This information will be passed to HAZUS, along with other data (shoreline
characteristics, transect data, stillwater elevations, flood hazard zone information, etc.). HAZUS
will use the flood depth grids created by the FIT with a suite of flood depth-damage functions to
calculate flood damage. The vertical erosion grid calculated by the FIT (i.e., the vertical
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difference between the original ground elevation grid and the eroded ground elevation grid) will
also be passed to HAZUS, for use with an erosion depth-damage function to calculate erosion
damage.
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Chapter 10 Running HAZUS Flood 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.

10.1 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.

10.2 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.

10.3 Defining the Hazard

In order to apply user-supplied flood hazard data to the Flood Model, use of the Flood
Information Tool (FIT) is required. The FIT was discussed previously in Section 4.2 and Section
9. For detailed information, please refer to the FIT User Manual. To import FIT results to
HAZUS, click on the Hazard/User Data menu item. Select the appropriate FIT hazard (riverine
or coastal) and use the resulting dialog (Figure 10.1) to browse to the FIT project folder on disk.

DEM i | DephGid |
Select FIT working directany
Riverine Coastal
Browse. ..
Ok ‘ LCancel

Figure 10.1 FIT Working Directory Selection
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Click OK when finished and the FIT project data are imported to HAZUS. Continue with other
hazard menu items, and upon reaching the Hazard/Scenario New dialog, select FIT polygons of
interest using the select tool. The selected FIT data will be used in the hazard computation.

10.4 Damage Functions

The flood model default data includes over 700 depth-damage functions that relate water depth
to structure and content percent damage. The Damage Functions includes Buildings, Essential
Facilities, Transportation Systems, Utility Systems, Agricultural Products, and Vehicles. All of
these damage functions are very similar with the exception of the Agricultural Products. An
example of a Damage Function can be viewed from the Analysis/Damage Functions/Buildings
menu item (Figure 10-2). The functions can be viewed by hazard type and general occupancy.

B General Building Stock Depth-Damage Functions

Structure l Enntents] In'-.fent-:nry]

Hazard Type: Dcocupancy:
|Riivverine ~| || |RES1 |
Structure Damage
Dcocupancy Specifiic0ccupld Source Dezcription Stores
1 |RES1 | SRR Fle one floar, no bagemer 1 Shary
2 RES1 R11BE Fla, [t00.] ane floar, v bazemer 1 Story
3 RES1 R12M Fla, bwio floorz, no bageme 2 Story
4 RES1 F1zB Fla (t00.] twio floors, we baseme 2 Story
5 RES1 F13M Fla, three or more floorg, n3 Story
E RES1 R13B Fla (MO0 three or more foorg, w3 Storyg
7 RES1 F15H Fla, zplit level, no bazeme Split Lewel
a RES1 R15E Fla [t00.] gplit level, w/ bazeme Split Level

J

[y | | w

- a4

Library | Cloze |

Print |

Figure 10.2 Building Damage Functions
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To apply a user-defined damage function, click on the Library button on the bottom left hand
corner of the dialog. The resulting dialog displays available damage functions for the selected

specific occupancy (Figure 10.3).

Structure Damge Functions

Oecupancy
RES1 =l
specific]ccupld Stories | Bazement
2 |R11B 1 Story v
3 |R12N 2 Story |
4 R1zB 2 Stary v
5 [R13N 3 Story [
E |R13B 3 Stary v
7 |R15M Split Level |
g |R15SE Split Level v
|
<] v

Uszer Defined

3

Aft o 3fe | 28 | R | O 1H 21t 3t 41t 5t Bft Tt git Sft | 10
1 000 000 0000 000 1800 22000 25000 28000 30000 31.00 4000 4300 4300 45.00 46
2 000 000 0000 000 1800 22000 25000 28000 30,000 31.00 4000 4300 4300 45.00 46
3
«| | »
Default Source: FlA Current S ource: Fla Selected Source:
Oecupancy sOUCe [amageFn 10 comment o
1 iES one floor, no basemer
2 |RES1 USACE - Chicago one story, no baseme 132
3 |RES1 USALE - Galveston | one story, no bazeme 139
4 |REST LISACE - 'R ohe ghary. no baseme 129
5 |RES1 USACE - Mew Orlean one stary, Pier foundz 142
6 |RES1 LISACE - Mew Orlean one story, Pier foundz 141
7 |RES1 USALE - Mew Orlean one stary, Pier founds 153
g |REST USACE - Mew Orlean one story, Slab found 144
9 |REST LISACE - Mew Orlean one stary, Slab found, 143
10 |RES1 LISACE - Mew Orlean one story, Slab found, 154
11 |REST USALCE - Mew Orlean one story, Structure, 150 | |
12 |REST USACE - Mew Orlean one story, Shucture, 149
13 |REST USACE - St Paul one story, Stucture 173
14 |RF=1 HSACF - Sadilminatan | ane stann Pils fonind = 178 hd
4 | o[ ]
| i | Cancel |

Figure 10.3 Damage Functions by Specific Occupancy

Click on the User Defined button in the dialog’s bottom left hand corner to add a new damage
function for the indicated specific occupancy. An example of the Damage Function for
Agricultural Products can be seen in Figure 10.4.
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|| Damage Functions For Agricultural Products g|§|@

Crop Tupe:
| kalfa |
Agricutural Damage
Crop Source JulianD ay PercentD amagetolCrop Durationkd odifierd-days Drurationkd odifier3-D avs =]
1 LSACE 1 0.37 0.00 1.00 =|
2 Alfalfa LSACE 2 0.37 0.00 1.00 |
3 Alfalfa LSACE 3 0.37 0.00 1.00
4 Alfalfa LSACE 4 0.37 0.00 1.00
5 Alfalfa LSALCE B 0.37 0.00 1.00
4 Alfalfa LISACE B 0.37 0.0 1.00
7 Alfalfa LISACE 7 0.37 0.0 1.00
8 Alfalfa LISACE a 0.37 0.0 1.00
g Alfalfa LUSACE | 0.37 0.0 1.00
10 Alfalfa LSACE 10 0.37 0.0 1.00
11 Alfalfa USaCE 11 0.37 0.0 1.00
12 Alfalfa LSaCE 12 0.37 0.0 1.00
13 Alfalfa USaCE 13 0.37 0.o0 1.00
14 Alfalfa LISACE 14 0.37 0.00 1.00
15 Alfalfa LISACE 15 0.37 0.00 1.00
16 Alfalfa LISACE 16 0.37 0.00 1.00
17 Alfalfa LISACE 17 0.37 0.00 1.00
18 Alfalfa LISACE 18 0.37 0.00 1.00
19 Alfalfa LSACE 19 0.37 0.00 1.00
20 Alfalfa LSACE 20 0.37 0.00 1.00
21 Alfalfa LSACE 21 0.37 0.00 1.00
2 Alfalfa LSACE 2 0.37 0.00 1.00
23 Alfalfa LSALCE 23 0.37 0.00 1.00
24 Alfalfa LISACE 24 0.37 0.0 1.00
25 Alfalfa LISACE 25 0.37 0.0 1.00
26 Alfalfa LISACE 28 0.37 0.0 1.00
27 Alfalfa LUSACE 27 0.37 0.0 1.00
28 Alfalfa LSACE 28 0.37 0.0 1000 -
29 Alfalfa USaCE 29 0.37 0.0 1.00 &
30 Alfalfa LSaCE a0 0.37 0.0 1.00 "=
| [
Cloze | Pritit |

Figure 10.4 Agricultural Products Damage Functions

10.5 Restoration Time

Modification of restoration time regards loss of function and repair time of facilities. A
distinction should be made between loss of function and repair time. In this methodology, loss of
function is defined as the time that a facility is not capable of conducting business. This, in
general, will be shorter than repair time because businesses will rent alternative space while
repairs and construction are being completed. Loss of function (restoration time) is estimated in
the methodology only for essential facilities, transportation lifelines and utility lifelines. Default
restoration functions are provided with the methodology for essential facilities, transportation
lifelines and utility lifelines. An example of a set of restoration functions is found in Figure 10.5.
Restoration curves describe the fraction of facilities (or components in the case of lifelines) that
are expected to be open or operational as a function of time following the earthquake. For
example, looking at the curves shown in Figure 10.5, 10 days after the earthquake, about 20% of
the facilities that were in the extensive damage state immediately after the earthquake and about
60% of the facilities that were in the moderate damage state immediately after the earthquake,
are expected to be functional. Each curve is based on a Normal distribution with a mean and
standard deviation. The parameters of the restoration functions are accessed through the
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Analysis|Restoration Function menu and can be viewed and modified in a window such as the
one shown in Figure 10.5.

B Restoration Functions For Essential Facilities

tedical Care Facilities l Emergency Centers ] Schoolz ]
Medical Care Facilities
EzsntFlvClazs FlbyD ezcription MinirmumD epth M aximumD epth M D ay=T oR estaratic * |
1 [EFHL JLarge Hospital [greater th 3 25 =
2 EFHL Large Hozpital [greater th 0 4 =
3 EFHL Large Hozpital [greater th 4 1]
4 EFHL Large Hozpital [greater th 4 8
7 EFHR b edium Hozpital (50 ta 1 8 25
E EFHR b ediurn Hozpital (50 to 1 0 4
7 EFHM b ediurn Hozpital (50 to 1 4 3
b3 EFHM Medium Hozpital [50 ta 1 4 0
q EFHS Small Hozpital (lzss than 4 g
10 EFHS Small Hozpital (less than 1] 4
11 EFHS Small Hozpital (lezs than 8 25
12 EFHS Small Hozpital (lazz than 4 0
13 EFMLC Medizal Clinicz and Labs 4 3
14 EFMLC Medizal Clinics and Labs 0 4
15 EFMLC Medizal Clinics and Labs 4 0
16 EFC Medical Clinics and Labs g 12
17 EFLC Medizal Clinicz and Labs 12 25
18 MOFLT Drefault for kedical - 0
19 MOFLT Drefault for kedical 0 4
20 MOFLT Drefault for Medical 4 3
21 MOFLT Drefault for Medical 3 25 -
4| v ]
Cloze | Frint |

Figure 10.5 Restoration Functions for Essential Facilities

Typing in a new value and then clicking on the Close button will modify parameters for
restoration curves. You will be asked to confirm that you want to save your changes. It is
strongly recommended that you use the default parameters unless you have expertise in the
development of restoration functions.

10.6 Analysis Parameters

The Analysis Parameters are factors or variables within the analysis that users can modify. The
six factors that are available for modification are Debris, Casualties, Shelter, Agricultural, Direct
Economic Loss, and Indirect Economic Loss. They are each detailed in the following pages.
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10.6.1 Debris Parameters

The Debris Parameters are based on the depth of the flood within a structure by ranges. It shows
the expected debris to be produced; the debris from a structure and footing or slab is only
produced when the structure is demolished. This is based on dry wall and other components that
are replaced in manageable units instead of the area of actual damage. Users can modify as
desired. The weights are in tons per thousand square feet of the structure. Figure 10.6 is an
example of the Debris Parameters window.

Bl Debris Parameters
Foundation Type: i~ Ococupancy:
[Slab ~| || |Res ~|
Debriz "Weight Per Thouzand Square Feet
Specific coupancy FoundationType | MinimumDenth M aximumD epth Finishiw/eightPerThousSaFt | Structurew/eightPerThousSaFt =1
i REST Slab 0 4 410 000 |
2 REST Slab 4 g E.80 0.00 |
3l RES1 Slab a 25 .80 E£.50
-
| [
Cloze | Frint |

Figure 10.6 Debris Parameters
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10.6.2 Casualties Parameters

Unfortunately, the Flood Model does not have Casualties Parameters. When a user selects the
Casualties Parameters while in the Flood Model, the word document that opens can be seen in
Figure 10.7.

An effort hiaz been made to develop methodology to estimate casusties due to flooding.
Becausethere is limited data related to casualties heyond fatalties (ie. injuries
requiring hospitalization, minor injuries), the Flood Model Oversight Committee and
FEMA decided to defer the estimation of cazuatieswhile futher data collection and
methodology development could continue. Below are two chats thet can help the user
azses the likelihood of incurring casualties during a given flood evert. ft should be
noted that the United States sverages approximately 100 desths per yesr due to
flooding, athough this has been incressing over the last few years. Figures 1 and 2
showe S faalities due to flooding, with an increaszing frend which howesver | if
normalized for population growmth, appears to be relatively steady (FEMA 1997,

20th C. US Flood F atalities
L nier

: NOAR Hudrodcalc Fomalon ey
L2101}

oo

o

an M 1
o

1am 1313 1423 183 123 1853 1263 1213 1253 1233

o LIVES LOST PER. YEAR DUE TO FLOODING, US, 1983-1997

£y NOAR Hudroloals rsomaloncenkr

0~ — — M

F¥& F¥ 83 Fya0 Fy 3l Fra2 Fyad Frad FY 2 Fyag Fyar

Figure 2 -5 Flood Fatalities, 19581997

Figure 10.7 Casualties Parameters

10.6.3 Shelter Parameters

Shelter Parameters depend on four factors: Evacuation, Utility Factors, Weighting Factors, and
Modification Factors. Under the Evacuation tab, users are allowed to choose the depth at which
ingress/egress is restricted (depth at which flood waters are considered dangerous to drive or
walk through). It also allows the user to set the evacuation buffer that surrounds the flooded area
for public safety. The Utility Factors accounts for the duration or lack of access caused by the
utility factors. The Weighting Factors are based on income and age. These factors establish the
assumed percentage of the population that will seek shelter based on their income and age. The
Modification Factors adjust the population that will seek public shelter based on the range of
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their income and age. It allows the user to modify the range or income or age. Figure 10.8 shows
the Shelter Parameters window.

Shelter Parameters

Ltility Fan::tn:nrs] Wwieighting Factars ] Modification Factars

Access

Depth at which ingress/earess is restricted: 05 faet

Evacuation £one

E vacuation buffer [additional perimiter 0
evacuated for public zafety]: fest

] 4 Cancel ‘ Erint ‘

Figure 10.8 Shelter Parameters

10.6.4 Agricultural Parameters

The Agricultural Parameters asks the user to supply the day and month of the flood event.
HAZUS will then adjust the date to the Julian calendar, which is based on the growing season.

Agricultural Parameters

Enter the date the flooding occurred:

Day v| Mn:unthl -
] Cancel |

Figure 10.9 Agricultural Parameters
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10.6.5 Direct Economic Loss Parameters

The Direct Economic Loss Parameters are based on three factors: Business Inventory,
Restoration Time, and Income Loss Data. The Business Inventory tab can be viewed as the
Annual Gross Sales in dollars per square foot or as the percentage of Gross Annual Sales for
each specific occupancy. Restoration Time is the anticipated time for repair and restoration
before the population can move back in. The Income Loss Data includes the relocation expenses
and loss of income. An example of the Direct Economic Loss Parameters window can be seen in
Figure 10.10.

- Direct Economic Loss Parameters

Business Inventory l Restoration Time ] Income Loss Data ]
|.-’-‘mnua| Gross Sales [$ per aqft] ﬂ
Buziness Sales Amount

Specificl coupancy AnnualGrozsS alesPerSaFt =
1 [COmM1 | 41.00 =]
2 COrM2 59.00 =l

3 IMD1 551.00

4 IMD2 175.00

5 IMD3 538.00

B IMD4 507,00

7 INDE 337.00

a IMDE 593.00

9 AGR1 114.00
-
4 v ]

Cloze | Frint |

Figure 10.10 Direct Economic Loss Parameters

10.6.6 Indirect Economic Loss Module with a Synthetic Economy

Estimates of indirect losses can be calculated using a very simplified model of the regional
economy. HAZUS contains twelve built-in “synthetic” economies. These “synthetic economies”
are based on aggregating characteristics from a number of regional economies around the
country and creating three typical economy types:
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e Primarily manufacturing

e Primarily service with manufacturing as the secondary sector

e Primarily service with trade as the secondary sector
Each economy is broken into four size classifications:

e Super (greater than 2 million in employment)

e Large (greater than 0.6 million but less than 2 million in employment)

e Mid Range (greater than 30,000 but less than 0.6 million in employment)

e Low (less than 30,000 in employment)

The indirect economic impact module selects the most appropriate synthetic economy to use for
the study region based on user inputs describing the size of the economy (number of employees)
and the type of economy. In order to run the module using a synthetic economy, you must
identify the type and size of economy using the window shown in Figure 10.11. To access the

screen, select the Indirect economic option in the Analysis|Parameters menu.

The default type of economy is “primarily manufacturing.” You should overwrite this if
“service/manufacturing” or “service/trade” is a more accurate characterization of your region.
The economy type can be determined by evaluating the percent of regional employment in each

of the major industries. For further guidance, consult the Technical Manual.

2{8 Indirect Economic Loss Parameters - Synthetic Econo... E|

Study region economy:

Tywpe of synthetic econonmy:

" Primanly manufacturing economy

~

< Back | Mest >

Tatal number of employees: 128135
Annual income [$millians); 3.26238

{* Service economy with rade being secondary sector

Define the current level af emplovment, income and composzsition of the econonmy.

" Service economy with manufacturing being the secondary sectar

Cancel

Figure 10.11 Setting Parameters for Synthetic Economy
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HAZUS provides a default employment figure based on the counties in the study region. The
source of this default data is the Bureau of Economic Analysis. You should review this number
against available local information and overwrite it if appropriate. Employment should be
measured by place of work rather than by place of residence. This distinction is especially
significant when there is substantial commuting across the region’s borders. In addition to
employment, the default figure provided for regional income should be reviewed and overwritten
if appropriate. After you have defined the synthetic economy and clicked on the <Next> button
in Figure 10.11 the window in Figure 10.12 will appear. Figures 10.13 through 10.15 allow you
to modify economic factors that relate to the general capacity and the economy’s ability to
restore itself following the earthquake. Default values for all of the factors are provided for use
in analysis. However, you should still review at the least the following factors and replace the
default values as appropriate:

e Unemployment rate
e Level of outside aid and/or insurance

e Interest rate on loans

3/8 Indirect Economic Loss Parameters - Globa... @

Define the global ztudy region economy fachors.

[3labal Factors:

Percentage of rebuilding: 35
IJnemployment rate at the time of dizaster:
Level of outzside aid ahd/or insurance: 0

|nterest rate oh lnans:

< Back | MNext » | Canizel |

I

Figure 10.12 Setting the Indirect Economic Factors

Default values are provided for four global factors as shown in Figure 10.12. The Percentage of
rebuilding is used by the module to estimate the size of the reconstruction stimulus to the
economy. The Unemployment rate at the time of the disaster serves as an indicator of excess
capacity or slack in the economy; the indirect losses are generally higher when the economy has
low unemployment because there is less unused capacity that can help make up for capacity lost
due to earthquake damage. The Level of outside aid and/or insurance is a major determinant of
the long-term income effects of the disaster since the amount of reconstruction funded by
borrowing within the region will in the long term cause indebtedness. The Interest rate on loans
also affects the amount of indebtedness arising from reconstruction financing.

HAZUS-MH MR3 User Manual



10-12

Again, these should be reviewed and modified where appropriate. In some cases you may wish
to run several analyses using different values, such as Level of outside aid and/or insurance, to
investigate the effect of this parameter on indirect economic impacts. When you have finished
with the Factors tab, click on the Restoration & Rebuilding tab to view the screen in Figure
10.13.

5/8 Indirect Economic Loss Parameters - Restoration El
|Define restoration function az a percentage [per industny, per time intersal for a total of 5 years]
— Restoration function:
ft Timelnterval AGRI | MINE | CNST | MNFG | -
1 [w0l Q.00 0.00 200 400 |
2 w2 0.00 0.00 200 4.00
3 W3 0.00 0.00 200 4.00
4 |wiig 0.00 0.00 200 4.00
5 W05 0.00 0.00 2.00 4.00
£ |"W0E 0.00 0.00 2.00 4.00
7 W07 0.00 0.00 2.00 4.00
g |Wwio 0.00 0.00 2.00 4.00
9 |03 0.00 0.00 2.00 4.00
10 (k404 0.00 0.00 2.00 4.00
11 [k05 Q.00 0.00 200 400 -
1 | ]
— e by
i week i~ Month = Year
< Back I M ext > Cancel

Figure 10.13 Setting the Indirect Economic Restoration and Rebuilding Factors
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The dialog shows default values for industry restoration functions for each of the first 5 years.
Units are in percentage points of industry loss of function or production capacity in each year.
Default values may be overwritten for consistency with results related to physical damage (See
section 16.5.2.2 in the Earthquake Technical Manual). The rebuilding factors as shown in
Figure 10.14 has default values for “% of Total Rebuilding Expenditures” in each of the first
5 years for buildings and lifelines, respectively. In general, most of the rebuilding is expected to
occur in the first 1-2 years after the disaster. Lifeline reconstruction expenditures are expected to
be made proportionately earlier than buildings reconstruction. Default values can be overwritten
for consistency with results on physical damage (See the Technical Manual for more
information).

6/8 Indirect Economic Loss Parameters - Rebuilding E T x|

Define rebuilding as percentage of tatal building and lifeline repairz, and reconstruction [per time
interval for a total of & pears).

— Percentage of tatal rebt&jing expenditure;

B Timelntersar Buildingz | Lifelines =l

1 [« 075 1.50 1=

2 w2 075 1.50

3 |wi03 075 1.50

4 W4 075 1.50

W05 1.00 1.50

E |W0E 1.00 1.50

7w 1.00 1.50

g w03 1.00 1.50

g |MO3 400 .00

10 (k04 400 £.00 i
— e b

% wieek " Month i Year

< Back I Mext > Cancel

Figure 10.14 Setting the Indirect Economic Rebuilding Factors
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The last factors that can be altered are the Stimulus Values. By clicking on the Stimulus Values
tab, you can access the screen shown in Figure 10.15.

7/8 Indirect Economic Loss Parameters - Stimul |

Drefine the Lt of reconstiuction stimulug anticipated in addition to building and
lifeline repairs, and reconstruction,

— Shimulus values:

# Timelnteryal Sector | Stimuluz

1 M TRMS 3200
2 |M13 MIME 2200
3 |M14 AGRI 0.oo
4 Wil CHST 1200
Y03 MISC 0.oo
E Y03 MMFG Q.00
7 Y03 TRDE Q.00
g Y04 FIRE Q.00
9 Y05 GOVT Q.00
10 705 SERY Q.00

¢ Back I Mewt > Cancel

Figure 10.15 Setting the Stimulus Values

The parameters in Figure 10.15 represent an anticipated stimulus to the economy in addition to
repair and reconstruction of buildings and lifelines. The defaults are all zero. HAZUS includes
the capability of inputting a higher resolution timeframe for the restorations factors, the
rebuilding factors and the stimulus values. In HAZUS the factors can be specified on a weekly
basis for the first 2 months (8 weeks), on a monthly basis for the first 2 years (month 3 through
24), and yearly thereafter (year 3 through 5.) Click OK after completing selections on this
screen. This completes the user input requirements. The module can be run by clicking on the
Indirect economic loss option in the Analysis|Run... menu.

10.6.7 Running the Indirect Economic Loss Module with IMPLAN Data

For a more realistic analysis the indirect economic module can use IMPLAN data for modeling
the economy. Select Use IMPLAN data files from the Indirect Economic Analysis Type
screen. The default employment and income figures on the screen will not be used. Instead, the
module will automatically pick off more accurate data from the IMPLAN data files you provide
(see the Technical Manual). You do not have to make a selection under Type of Synthetic
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Economy. Click OK after completing selections on this screen and the IMPLAN Files screen
shown in Figure 10.16 will appear.

Indirect Economic Loss Analysis Parameters x|

Manage IMPLAN files:
[rpant the (MPLAR bl into the study region, select the one that iz io be used

in the anaksis and dzlete the already imported file flom the region

[MPLAM Files:

ImplonDcionlessii s e |
[relete |

[

£ Back I hleut = I Carcel I

Figure 10.16 Screen for Importing IMPLAN Files
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The screen contains a box listing available IMPLAN files. If the user has not imported any files,
only one file labeled IMPLANDF (for IMPLAN default) is listed. This indicates the default
synthetic economy.

Browse for Folder ed 4

Flease select the path where the 5 IMPLAR inpuk Files are
located:

N My Computer
+-=4 3% Floppy (4:)

= MOURADEOT {(C:)

[ MG ()

@ Compact Dis{%E:)

@ _ompack Disc (Fi)

[+}-52 Hazus-MH on 'Eduardos0z’ (G:)
=2 ion'dot’ {1:)

#-52 jon 't (1)

(52 kon 'dtiot’ (k)

[+ 52 lon o1’ (L1

[+ 52 m on 'di01’ (M)

ML= noan A N ;'

ik Cancel |

Figure 10.17 Locating IMPLAN Files

Use the Import button to import IMPLAN files into HAZUS. Note that HAZUS only prompts
you for the directory that contains the required files. All five files should be located in the same
directory. Chapter 16 of the HAZUS Earthquake Technical Manual provides the information of
the files required by the module. The newly imported IMPLAN file name now appears
underneath IMPLANDEF. Use the mouse to highlight the new IMPLAN file, thus selecting it for
use in the analysis. Click OK and the Indirect Economic Analysis Factors screen will appear.

If you have previously imported an IMPLAN data file(s), its name(s) will appear on the list.
Remember to highlight the correct file each time before clicking OK to ensure that HAZUS does
not return to using the default IMPLANDF file. Follow the steps outlined in Section 10.6.6 for
specifying indirect economic analysis factors. Run the Analysis|Run... menu.
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Chapter 11 Viewing and Reporting the Results

This chapter describes the results tables, maps, and reports produced by the Flood Model. The
items discussed are accessed via the Results menu after performing an analysis.

11.1 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 flood 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 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 flood? Is it
based on an historical event? Is it based on an expected probability of occurrence (e.g., a 100-
year return period event)? What types of assumptions were made about the building stock?

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.
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11.2 Hazard Results

The Results | Flood Hazard Maps | Thematic Map of Depth command allows you to map the
flood depth grid and floodplain boundary for the current scenario and return period/discharge(s).
The flood depth grid has vertical units of feet and is displayed in blue. The floodplain boundary
is displayed in orange.

% HAZUS-MH: Flood - slamance, NC {Downtown) |Z||E|[g‘

File Edit ¥iew Inventory Hazard Analysis Results Insert Selection Tools ‘Window Help
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= Census Blacks
[]Census Blacks
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Figure 11.1 Flood Depth Grid and Floodplain Boundary

(e HAZUS automatically maps the flood depth grid and floodplain boundary when the
: hazard is computed, but it is still available for other flood depth grids that may have
been computed.

Chapter 11. Viewing and Reporting the Results



11.3 General Building Stock

The Results | General Building Stock Damage command allows you to view and map the
general inventory damage results by occupancy, building type, and building count. The values in
the table represent the expected fraction of building square footage in each damage state. The
drop-down boxes allow you to select the occupancy type and pre/post FIRM status.

11-3

M General Building Stock Damage By Occupancy,

Results for
Scenario; 30 meter 5 mile Return penod: 100
Table Type: Oecupancy: Pre/Fast Firm:
|General Qzcupancy Type j |F|esiu:|ential j |F're-Firm j
[Damage [thous. =q. ft.]
CenzusBlock TotalSquareFootage SqFtwithSubstantialDmg UndamagedSgFt SqFt[ & |
1 551155807 00:3067 0.04 0.oo Qo4 =
2 5511598070030 0.0z 0.oo 0oz =
3 551155308007033 0.0 Q.00 00E
4 551155808007 102 Q.00 Q.00 Qoo
5 AR11558080011148 noz n.oo 0oz
B 5R1159808001114 014 0.oo 010
7 551155809002008 0,00 0.oo Qoo
g 551155809002035 0.0z 0.oo 0oz
-
Kd
q v[]
Cloze | | Frint |

Figure 11.2 General Building Stock Damage Results
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11.4 Essential Facilities

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.

B Essential Facilities EI|E|E|
Medical Care Facilities] Emergency Centers  Schools
Fezults for
Scenana; MyCoastalCase Return penad:; 100
Schools [lozz in thous. dollars)
Schoolld Mame ContrallingH azard EfClass Dezcription = |
1 MCO005E3 CamDEM COUMTY HIC EF51 Grade 5chools [Prims £ |
FY
-
1 v
Cloze | tap | Print |

Figure 11.3 Essential Facilities Damage Results
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11.5 User-Defined Facilities

The Results | User-Defined Facilities command allows you to view the damage results for
individual, user-specified facilities. Damage probabilities are provided for overall building
damage.

11.6 Debris

The Results | Debris Generation command allows you to view and map building and tree debris
results by census block.

Ml Debris Generation

Results for
Scenario; 30 meter 5 mile Return penod: 100
Debnis
CenzusBlock TotalTong FinighT ons StructuraT onz FoundationT onz = |
1 |551 1592307003067 | 029 025 0o noz =
2 BR11592807003071 15.49 15.47 0o 0o -
3 5511532020071033 027 026 0.00 0o
4 5511538080071102 0.00 0.00 0.00 0.oo
] 551155308001118 ni1z ni1z 0.00 Q.00
f 5511553808001119 .65 053 0.m noz
7 551153303002006 003 0oz 0.00 n.oo
a BA115932809002035 a52 244 0.0 0o
-
1 | o[ ]
Cloze | Frint |

Figure 11.4 Debris Results
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11.7 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 block.

I Shelien
Results for
Scenario; 30 meter 5 mile Return penod: 100
Shelter
CenzusBlock DizplacedPopulation ShortTermteads = |
1 [551153801 001005 | 200 0.oo =
2 5A1153201 0071006 1.00 0.oo -
3 55115320710071007 Qoo 0.oo
4 55115380100200 Qoo 0.oo
5 551159801 002002 Qoo 000
5 551159801 002003 Qoo 000
7 551153301 002004 oo 0.0o
a 5A11593201 002005 Qoo 0.oo
9 551153201 002007 Qoo 0.oo
10 5511532071 002008 Qoo 0.oo
11 551153201002020 Qoo 0.oo
12 5511598010020 Qoo 000
13 551153301 002022 oo 0.0o
14 551153301 002023 g.00 1.00
15 BA1159201 002029 Qoo 0.oo
16 5511532071 002030 Qoo 0.oo
17 551153801002031 Qoo 0.oo
18 551153801002032 Qoo 0.oo
19 5511558071 002033 g.00 1.00
20 551153301 002039 oo 0.0o =
21 5A1153201 002040 Qoo 0.oo —
22 5A11532801 002041 4.00 0.oo %
1 | o[ ]
Cloze | Frint |

Figure 11.5 Shelter Results

Chapter 11. Viewing and Reporting the Results



11.8 Buildings Economic Loss
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The Results | General Building Stock Economic Loss command allows you to view and map
economic losses for the general building stock by census block by full replacement value and
depreciated replacement value.

M Direct Economic Losses For Full Replacement Yalue

By General Dccupancy | By Specific Docupancy | By General Building T ppe i Total I
~ Results for
Scenarnio; Cazel Return period: 500
~ Docupancy: ~ Pre/Post Firm;
IHesidentiaI ;! IF'le-Firm _"j
~ Ecanomic Lozses [thous. dallars)
CenzuzBlock Totallozz | BuildinglLozs | ContentsLoss | Inventomlozs | RelozationC =
1 370130201 007000 485 4 171 al =
2 370a0zoanoot | o 1] ] ol |
3 arnanzomomooz o 1] 0 al
4 a/na0zomomoo: o 1] 0 al
] 370130201001004 o 1] 0 al
B 370130201001005 o 1] 0| a
7 37a0zonamooy 0 0 0 ol
a 37anzonaoioos 3274 27 1136 al
q 370a0zoanioog 13802 2963 4734 ol
10 arnanzomomms B72 44 227 al
11 370130200013 o 1] 0 al
12 3701302001014 o 1] 0| a
13 370130201001030 o 1] 0| a -
14 370a0z0001033 o 0 0 ol =
15 370130201001040 0l 0j 0| o 4
4| v
Cloze | Map | Print |

Figure 11.6 Buildings Economic Loss Results — Full Replacement Value

HAZUS-MH MR3 User Manual



11-8

11.9 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 Reporks : 5[

Inventu:ur_l,ll Euildingsl Life nesl Induced LDSSES' I:Itherl

— Pleaze zelect the surmmary repaort[z] ta wigw:

Annualized Direct Economic Logzes for Buildings
Depreciated Direct Economic Lozses For Buildings
Direct Economic Lozzes for Agriculture Products
Direct Economic Lozzes For Buildings

Direct E conomic Lozzes for Tranzportation
Direct E conomic Lozzes for Utilities

Direct E conomic Lozzes for Wehicles [Day)
Diirect Economic Logzes for Yehicles [Night]
[ndirect Economic Impact with Aid

Indirect Economic Impact without Aid

Shelter Requirements

et Cloze

Figure 11.7 Summary Reports Dialog

Crystal Reports must be installed (comes with ArcView) for this option to be
available.
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Figure 11.8 Sample Summary Report: Building Damage by General Occupancy

Table 11.1 has a brief description of the different types of reports available.
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Table 11.1 List of Summary Reports

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

General Occupancy (Pre-
FIRM)

by general occupancy (Pre-FIRM) caused by the
hazard in the scenario.
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Table 11.1 List of Summary Reports (Continued)

Tab Report Description
Buildings | Emergency Operation Damage and functionality of Emergency Operation
Center Damage & Center caused by the hazard in the scenario.
Functionality
Buildings | Fire Station Damage & Damage and functionality of Fire Stations caused by
Functionality the hazard in the scenario.
Buildings | Hospital Damage & Damage and functionality of Hospitals caused by the
Functionality hazard in the scenario.
Buildings | Police Station Damage & Damage and functionality of Police Stations caused by
Functionality the hazard in the scenario.
Buildings | School Damage & Damage and functionality of Schools caused by the
Functionality hazard in the scenario.
Lifelines | Highway Bridge Damage Damage and functionality of Highway Bridges caused
& Functionality by the hazard in the scenario.
Lifelines | Light Rail Bridge Damage | Damage and functionality of Light Rail Bridges
& Functionality caused by the hazard in the scenario.
Lifelines | Potable Water Facility Damage to Potable Water Facilities caused by the
Damage hazard in the scenario.
Lifelines | Railroad Bridge Damage & | Damage and functionality of Railroad Bridges caused
Functionality by the hazard in the scenario.
Wastewater Facility Damage to Wastewater Facilities caused by the hazard
Damage in the scenario.
Induced | Debris Generated Estimated total of debris generated (in tons) by the
hazard in the scenario.
Losses Annualized Direct Annualized direct economic losses (in thousands of
Economic Losses for dollars) for buildings resulting from the hazard in the
Buildings scenario.
Losses Depreciated Direct Depreciated direct economic losses (in thousands of
Economic Losses for dollars) for buildings resulting from the hazard in the
Buildings scenario.
Losses Direct Economic Losses Direct economic losses (in thousands of dollars) for
for Agricultural Products agricultural products resulting from the hazard in the
scenario.
Losses Direct Economic Losses Direct economic losses (in thousands of dollars) for
for Buildings buildings resulting from the hazard in the scenario.
Losses Direct Economic Losses Direct economic losses (in thousands of dollars) for
for Transportation transportation resulting from the hazard in the
scenario.
Losses Direct Economic Losses Direct economic losses (in thousands of dollars) for
for Utilities utilities resulting from the hazard in the scenario
Losses Direct Economic Losses Direct economic losses (in thousands of dollars for

for Vehicles (Day)

vehicles (during the day) resulting from the hazard in
the scenario.
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Table 11.1 List of Summary Reports (Continued)

Tab Report Description
Losses Direct Economic Losses Direct economic losses (in thousands of dollars) for
for Vehicles (Night) vehicles (during the night) resulting from the hazard in
the scenario.
Losses Indirect Economic Impact | Income and Employment impact (in millions of
with Aid dollars) with outside aid due to the hazard in the
scenario.

Losses Indirect Economic Impact | Income and Employment impact (in millions of

without Aid dollars) without outside aid due to the hazard in the
scenario.

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

Other Combined Annualized Provides the average annualized loss for multi-hazard

Loss study regions of their general building stock.

Other Global Summary Report Includes general description of the region, building
exposure by occupancy type (one for the study region
and another for the scenario), expected building
damage by occupancy and expected building damage
by building type, expected damage to essential
facilities, debris generated, shelter requirements,
building-related economic loss estimates, and regional
population and building value data.

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

number of census blocks, number of buildings,
number of people in the region, building exposure)
and scenario results (shelter requirements and
economic 1oss)
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Appendix A. Verifying HAZUS Installation

A.l1  Purpose

With the completed installation of HAZUS, it is wise to walk through the following section to
determine if the installation completed successfully and all of the baseline data is available for
use. Following the suggested procedures will demonstrate that the product can successfully
generate results immediately. By following the step-by-step procedure below, the user will end
up with populated results tables and Crystal summary reports.

A.2  Scope

This verification process will validate only the Flood Model. It does not address installation of
any of the other hazards. Since the verification process intent is to show that the user will get the
same answer as the development team, the test case has been established as Alamance County,
North Carolina for the Riverine analysis and Brunswick County, North Carolina for the Coastal
analysis.

A.3  Operations Timing

For the user’s reference, in many steps an estimated processing time has been provided such as
“...this process may take between 5 and 10 minutes...” although the processing time is
extremely dependent on the user’s operating system. This information is provided to give the
user some indication on what to expect from each operation for this scenario only. For
comparison purposes, the timing reported here is based on a personal computer with a 1.8 GHz
processor and 1GB of RAM. Your times will either be faster or slower accordingly.

A.4  Study Region Creation Verification Procedure

This section describes the Treaty Reinsurance Module and how it fits into the overall WorldCat
Product Line assumes HAZUS has been successfully installed. The data path pointers must
point to where the DVD data was copied to the hard drive. The region path needs to point to a
folder where regions should be created. These steps will demonstrate that a flood study region
can be created.
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A.4.1 Select “Create a new region”

Start HAZUS. Use the region wizard to create a study region.

HAZUS-MH Startup (%]

B Welcome to HAZLIS-MH.

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

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

o+ Create a new region

" Open a region

" Delete a region

" Duplicate a region

" Export/Backup a region

" Impart a region

EARTHQUAKE » WIND « FLOOD

Exit

Figure A.1 HAZUS Start-up Wizard
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A.4.1.1 Enter a Name

Users may want to set up their study region names that will allow things to naturally

N order themselves. It is suggested the user us the format YYYY-MMDD-HHMM ST.
For example this verification model was done: 2:28 PM Mar 26 in North Carolina.
The county for the verification procedure is Alamance County for riverine and
Brunswick County for Coastal.

Create New Region

Study Region Hame
Each ztudy region needs to identified with & unique name.

Enter belmy a name which uniguely identifies pour region. The name can be up to B0
characters long.

|2IJEI?'_I332E_1 428 NC

Fegion description [optional):

Alamance Co.

¢ Back | et » | Cancel |

Figure A.2 Inputting the HAZUS Study Region Name

HAZUS-MH MR3 User Manual



A-4

A.4.1.2 Select Flood Hazard

Create New Region

Hazard Type

The hazard type controlz the type and amount of data that will be agaregated.
The hazard tppe zelected affects the analysziz options that will be available.

f

rour study region can inchude one or more of the following hazards, Check below the
hazard(g] you are interested in.

[ Earthquake
¥ Flood
[ Hurricane

Mates:
1. Selection of hazards listed abowve depends upon the hazard modules installed,

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

< Back | MHest = | Cancel |

Figure A.3 Selecting a Hazard Model in the HAZUS Start-up Wizard

A.4.2 Select Aggregation at County Level

A.4.2.1 Select North Carolina

State Selection -
The state selection narows down the location of the region to be created to w
"

Create New Region

specific state(z).

Please select the state[z) for the study region you want to create.

Statez (1 selected]:
Mizzizzippi [M5] s
Mizzaur (MO
Montana [MT]
Mebrazka [ME]
Mevada [NY)
Mew Hampgzhire [MH]
Mew Jergey [MJ]
Mew Mexica [Mh)]
k

‘Morth Caralina [MC]
Morth D akota [MD)

Ohia [AH]
Oklahoma [OK) v Show map

< Back | Next > | Cancel |

Figure A.4 Selecting the Study Region State in the HAZUS Start-up Wizard
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A.4.2.2 Select Alamance County (Riverine)

Create New Region

County Selection

States:

Marth Carolina [MC)

The county zelection defines the county or counties within previouzly selected
ztatefz], to include in the study region.

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

Counties [1 zelected]:

Select all counties ‘

Alleghary -
Anson Deselect all counties ‘

Aszhe
Ay
Beaufort
Bertie
Bladen
Brunswick
Buncombe
| = T P

Tatal: 1 -

Show map ‘

< Back | Mest | Cancel |

Figure A.5 Selecting the Study Region County in the HAZUS Start-up Wizard

A.4.2.3 Select Brunswick County (Coastal)

Create New Region

County Selection

States:

Marth Caralina [MC)

Flease select the county or counties for the study region pou want to create.

The county selection defines the county or counties within previously selected w
statefz), to include in the study region, v

Counties [1 zelected]:

1>

Select all counties
Deselect all counties

Shaow map

Burcombe
Douarlem

Tatal: 1 I

¢ Back | Mest | Cancel |

Figure A.6 Selecting the Study Region County in the HAZUS Start-up Wizard
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A.4.2.4 Wait for Region to be created

Completing the selection process in the Start-up Wizard, the user will select Finish and a
progress bar will be displayed as the HAZUS “shell” will aggregate the baseline data and import
the data into the study region database. When completed, the user should see a folder with the
study region name created underneath the folder where regions are kept (in this case C:\Program
Files\_Regions). There will be a large number of files in that folder, but there are three files of
interest: to the user in this verification process

HazusFl.mxd: This file should have a time stamp of roughly 6-8 minutes later than
whatever time the region creation process was started and be approximately 190 KB in
size.

DTSLog.txt: This file contains the HAZUS shell’s log of the creation process. Should
anything not work properly, this will be a key file to examine and this will be one of the
files the product support team will request from the user.

fIDtsLog.txt: This file contains the creation process log for the flood model and the
unique databases and components associated with the model. Should anything not work
properly, this will be a key file to examine and this will be one of the files the product
support team will request from the user.

X C:\Program Files',_Regions',2003-0326-1428 NC

J File Edit View Favarites Tools Help
J = Back = = - | @ search ‘%Fulders £ B History |ﬁ L 3 & | [#~

J Address ID Ci\Program Files)_Regions|2003-0326- 1428 NC

Folders x [ Size [ Type [ Modified
=1 Program Files - i File Falder 3/26/2003 2:36 PM
21 _Regions [ Riverine File Folder 3/26{2003 2:36 PM

2003-0326-1428 NC_dakta, mdf
2003-0326-1428 NC_log.Idf

(1 2003-0319-1444 ne
(-] 2003-0324-0741 nc

67,904 KB Database File
63,424 KB Database File

3[26/2003 2:36 PM
3[26{2003 2:33 PM

(1 2003-0325-0731 ne AggregationLog. bxt &6KE Text Document 3/26/2003 2:36 PM
'D 2003-0326-0755 3x DTSLag.kxk 47KE  Text Document 3262003 2:31 PM
44 2003-0326-1428 NC 1Z]EF MDE B32KB Microsoft Access Ap... 3/26/2003 2:30 PM
{30 Backup fIDtsLag bt ZEKE  Test Document 3(26/2003 2133 PM
fan

] HazusFl. mxd

IZHPLF, MDB
therortFItyfmd.doc
@thusFlty_md.doc
@tharaFlty_md.dnc

@ hzCommunicationFlty_md, doc
thounty_md.doc

197 KB ESRI ArcMap Docu. ..

804 KB Microsoft Access Ap...
122 KB Microsaft Word Doc..,
123KB  Microsaft Word Doc..
119KEB  Microsaft Word Dac...
120KE  Microsaft Word Do,
122 KB Microsaft Word Doc..,

3[26{2003 2:36 PM
3/26{2003 2:31 PM
3/6/2003 10:01 AM
3[6/2003 9:21 AM

3[6/2003 9:29 AM

3/16{2003 7:01 AM
3[16{2003 851 AM

0] _save

1] Accessoties
7-{_] Adobe

£ Borland
7-{_] codewrites
£-(_] Common Files

Figure A.7 Snapshot of the HAZUS Flood Model Study Region Files and Folders

£-{_] Creative

£

£

£

£

£

£

- ComPlus Applications
£

-] Crystal Decisions
£

£

£

£

{:l Hypersnap-DE 5

177 Huaran

hzlams_md. doc
@ hzElectricPowerFlky_rnd, doc

thlghwayErldge_md‘ch

124 KB
120 KB

122 KB

Microsoft Word Doc..,
Microsoft Word Dac..

Microsoft Word Dac..

3/16/2003 541 AM
3/12/2003 £:38 AM

£-{_] Del hzEmergencyCtr_md, doc 121 KB Microsoft Word Doc,..  3/6/2003 9:29 A4M

0] EQECAT @therryFlty_md.doc 121 KB Microsoft Word Doc...  3[6f2003 10:16 AM
]'{:I ESRI hzFireStation_md.doc 122 KB Microsoft Word Doc...  3/7/2003 10:39 &AM
5] HAZUS-MH | ®)heHazmat_md.doc 126 KB Microsoft Word Doc,.. 3/16/2003 5:16 AM

3/16{2003 £:42 AM
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A.4.3 Study Region Open Verification Procedure

The following sections will allow the user to demonstrate that a flood study region can be opened
and that the correct version of the flood model is installed.

A.4.3.1 Open the New Region

When the creation process ended and the progress and creation dialogs have closed the region
wizard dialog should remain on screen as shown in Figure A.8 below. Select “Open a region”
option button and click OK.

In order to use HAZIIS-MH, pou need to defing the study region to be
uzed in the analysis.

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

" Create a new region
+ Open aregion

" Delete a region

" Duplicate a region

(™ Export/Backup a regian

a
0]
0]
=l
[T
(]
-
b=
w
o
<
=
(&)
I "
'—
e
<
[¥¥]

Euit

. QK
" Impart a region 4

Figure A.8 Opening the Flood Model through the HAZUS Study Region Wizard
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A.4.3.2 Open the New Region

Figure A.9 shows the dialog where the user can select a study region to open. The dialog should
display any study regions created by the user. As this process is intended to occur after the user
has just completed installation of the software and created their first study region, this dialog
should have only one region for selection. Figure A.9 shows how the dialog will appear should
the user have created several regions. Figure A.10 shows the same selection with the coastal
region in the list of regions to select from. Highlight the study region and select Next.

Open Region

Select Region

The study region zelection sets the region that will be opened.

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

YM_WorcestertdD 2

2007 326 1428 MG

SMOKE-COASTAL_DE..

zo far.
Region Description Created
Beta_Test_AlpineCA YM Test 6/15,/2007 5:32:
SMOKE-RIVERIMNE_DE... BA1E/2007 8:13:
SMOKE-RIVERIME-FIT BA17/2007 7:10:
YM_LaportelM testing 6/13/07 dilz B/20,/2007 8:06:
YN_BrunzwickMC rkc with 6/19/07 dlls £/20/2007 8:13:
testing bugs with 6/21/07 dils

Alamance Co.

< Back | Mest > | Cancel |

6/21/2007 2:55:

Figure A.9 Riverine Study Region Selection in the HAZUS Study Region Wizard
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Open Region

Select Region

The study region selection sets the region that will be opened.

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

A-9

E1E

30 far.

Fiegion | Description | Created ~
kK _Bugls? B/28/2007 3
SMORE-RIWERIME_DE... E/30/2007 1:
SMORE-RIMERIME-FIT FAS2007 11
quick LOOK, HC MELCK, FAS2007 12
quick LOOK WWITHOUT ... FA/2007 1
2007_0326_1428 MC BrunzwickMC FAAS2007 10
Coastal_Camdentd |Jzer Manual 752007 10
|Jzer Manual Exarple F/R2007 11:

|lzer Manual Example FAR2007 1 TR

v
< ! ?

< Back | MHext » | Cancel |

Figure A.10 Coastal Study Region Selection in the HAZUS Study Region Wizard

A.4.3.3 Initial Display

Figure A.11 shows how the Alamance County (riverine verification) study region should appear

when opened. Ensure that the study region name is in the title bar, menu items:

Inventory,

Hazard, Analysis, and Results exist in the toolbar, and that the three layers boundary, tract, and

block have loaded in the ArcMap table of contents.

= HAZUS MH; Floodd - 2007_0326_1478 HC

[ Rl o e —p———_ e
Sy ES ® & [TE = i @O KT RsAT v Evere | eanae
&

4]

L3

L]

L]

&=
Dy [ Senree | Setocton | TICRE
o = & O~ A~ & [ =M= sy A A s

Triznsw BAzEa

Figure A.11 Alamance County as Seen in the HAZUS Flood Model
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Figure A.12 shows how the Brunswick County (Coastal verification) study region should appear
when opened. Ensure that the study region name is in the title bar, menu items: Inventory,
Hazard, Analysis, and Results exist in the toolbar, and that the layers boundary, tract, block, and
Region Shore have been loaded in the ArcMap table of contents.

®  HAZUS-MH: Flood - Brunswick _NC

Elle Edit Wiew Inventory Hagzard Analysis Results Insert Selection Tools Window Help %
&y HS & |[1453,15 A& gL L Y
= -
- £F Layers
=1 [ CensusBlocks

[]Census Blocks

=l Census Tracts
[]Census Tracts

= Study Region Boundary
[ Study Region Boundary

Diply [Source] 20 7 el
Drawing K O~ A~ Al ~ 10 | B 7 O Av &Viv;v

T7OST'16,58"W 34°24'23,82"N

Figure A.12 Brunswick County as Seen in the HAZUS Flood Model
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A.4.3.4 Version Check

The first step will be to ensure the version is correct. Use menu Help\About HAZUS-MH and
verify this displays:

About HAZUS-MH Flood

EARTHQUAKE « WIND = FLOOD

HAZUS+H Flood MR3 Build 8.10.49, built onJul 4 2007 at 22:14:33,

Copyright ¢ 2006, Federal Emergency M anagement Agency [Secured by
Agzignment]. Developed by the Federal Emergency M anagement Aigency
through & contract with the M ational Institute of Building Sciences.

Figure A.13 HAZUS Flood Model Version in Help/About
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A.4.4 Inventory Verification

These steps will demonstrate that the Inventory menu items are functional and that inventory and
certain occupancy mapping data were created.

A.4.4.1 General Build Stock Check

Use menu item Inventory\General Building Stock\Square Footage and ensure this displays.

M Square Footage

Select County to dizplayw:
|#larmance, NC(37001) ~|
[ Show Scenario Census Blocks
Square Footage Distribution [thous, =q. ft]
CensusBlack RES1 RES2 RES 34 RES3E RES3C RESID =]
1 386 0.25 112 052 07 20 ]
2 37001020107 1001 R4 0.33 1.45 0vo 0.3 27 -]
3 37001020101 1002 4.82 0.3 1.40 065 084 2R
4 370010201077003 0.00 0.00 0.00 0.00 0.00 0.0
5 370010207011004 324 0.2 0.93 0.44 0.56 1.7
g 370010201011005 0.00 0.00 0.00 0.00 0.0a 0.0
7 3700102010711008 1.93 012 0.56 028 033 1.0
] 370010201071 1007 ] 0.37 167 0ve 1.00 31
9 370010201011003 niz 0.0z 0.05 004 0.0& 01
10 37001020101 1003 000 0.00 0.00 0.00 0.00 oo
11 37000201011010 0.00 0.00 0.00 0.00 0.00 0.0
12 FFo0iozotm1on 0.00 0.00 0.00 0.00 0.0a 0.0
13 JFooigzormtmz 0.00 0.00 0.00 0.00 0.0a 0.0
14 3700102010110 3 n.oo 0.00 0.00 0.00 0.00 0o
15 A7a010z201oi 1014 n.oo 0.00 0.00 0.00 0.00 oo
16 3700102010110 5 000 0.00 0.00 0.00 0.00 oo
17 3700102010110 6 000 0.00 0.00 0.00 0.00 oo
18 FFoogzomimy 0.00 0.00 0.00 0.00 0.00 0.0 »
13 FFo0igzotmog 0.00 0.00 0.00 0.00 0.0a 0.075]
20 370010201011019 n.oo 0.00 0.00 0.00 0.00 00 =]
1 b
Close | | Print |

Figure A.14 Square Foot Occupancy Dialog Validation
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A.4.4.2 Shade by Resl

Click on the RES1 column header to select column RES1. The Map button (circled) should
become enabled. Press Map. A new shaded layer should add to the map and show the
distribution of RES1 occupancies. Close the dialog when finished.

File Edit Wiew Inwentory Hazard Analysis Results Insert Selection Tools Window Help

& o HE =B - R MEETAF R Rl >

e
=l ahsv_InwGEhssaFt
RESL

[ 000t 12.32
[ 12.32t0 34.52
[ 34.52t0 71.03
71.03 ta 139.51
I 139.51 o 520,02

= O chosenreaches

= [Z] Census Blocks
[ Census Blacks

= Census Tracts
[ Census Tracts

= Study Region Boundary
[T 5tudy Region Boundary

Select County to display: -
Alamance, WC (37007) -

I Show Scenario Census Blocks

Square Footage Distribution [thous. sq. ft]
CensusElock RES1 RESZ RES3A RES3E RES3C
1 |370010201011000 1.12 052 067
2 | E70010201011001 5 033 1.49 070 089
3 70010201011002 031 1.40 065 064
4 370020011003 0o 0o 0.00 0.00
5 |370010201071004 021 083 0.44 056
Display | Source | Selection a2 4 £ |370010201011005 0.00 0.00 0.00 0.00
7 a7001020011006 012 056 026 033
prawng > K (0@ | O~ A~ 0 ||lo) s ~ 0] 8 |370010201011007 037 1.67 078 1.00
- —— 9 | E70010201011008 002 00 0.04 0.05
il daivacting 10 3700201011003 oo 0o 000 000
11 |3F0mozoonimog 000 000 0.00 0.00
12 3700020101101 0.00 0.00 0.00 0.00
13 |3F0M0201011012 0.00 0.00 0.00 0.00
14 | 370m02monima 000 0o 0.00 0.00
15 |370010201011014 0.00 0.00 0.00 0.00
16 |3F0M0201011015 0.00 0.00 0.00 0.00
17 a70mozmo 10 [iliy 0o .00 0.0
16 |3F0moemoIm? 000 000 0.00 0.00
19 |3F0M10201011018 0.00 0.00 0.00 0.00
20 | 370010201011018 0.00 0.00 0.00 0.00
<] |

Cloge Map

Figure A.15 RES1 Square Foot Occupancy Thematic Map
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A.4.4.3 General Occupancy Mapping Check

Use menu item Inventory\General Building Stock\General Occupancy Mapping and ensure this
displays. Close the dialog when finished.

General Occupancy Mapping

States: Courties:

[ [T Hooing Sehene e =

Censzus Block Mapping Scheme
I7000207071000 | NC1
3700020107100 NC
7000201071002 | NC1
I7000207071003 | NC1
370010207071004 | NC1
I7000207071005 | NC1
3F0010201011006 | MCA
I7000207071007 | NC1
I70010201011008 | MCA
I7000201071009 | NC1
3700020707100 NC -

0|00 |~ [T [0 | R =

=)

™ Show Scenario Census Blocks * CensusBlock List ¢ Census Tract List County List

# Scheme Mame | MappingType | Date Created | Date Updated Description iew

Copy
|
[oeee ]

South Carolina Default Mapping Scheme

()8 | Cancel |

Figure A.16 General Occupancy Mapping Scheme Dialog
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A.4.4.4 Flood Occupancy Mapping Check

Use menu item Inventory\General Building Stock\Flood Specific Occupancy Mapping and
ensure this displays. Each study region will have three default occupancy mapping schemes:
Coastal, Great Lakes and riverine. The block type defines whether the census block is assigned
the coastal, Great Lakes or riverine default.

Flood Specific Occupancy Mapping E|
States: Counties: Block Type: Coastal -
Llamance M apping 5cheme: |anstaIDfIt ﬂ
Entry Date: 2003
# Cenzuz Block b apping Scheme EntryD ate BlockType « |
1 | 37F0010201011000  RiverineDflt 2003 R —
2 3700 0201011001  RiverineDflt 2003 R
3 | 3T0010201011002  RiverineDflt 2003 R
4 | 370010201011003  RiverineDflt 2003 R
5 | 3T0010201011004  RiverineDflt 2003 R
£ 37000207011005  RiverineDflt 2002 R
7 | 3T0010201011006  RiverineDflt 2003 R
8 | 3F000201011007  RiverineDflt 2003 R
9 | 3F0010201011008  RiverineDflt 2003 R
10 |370010201011009 | RiverineDfit 2003 R -
< [ o[
™ Show Scenario Census Blocks ¢ Cenzus Block List " Census Tract List ¢ County List

Dezcription

Yiew

Spstem | Feb 13 200
RiverineDflt Spsten  |Feb 132003  Feb 132003

Copy

080

Ok | Cancel

Figure A.17 Flood Occupancy Mapping Scheme Dialog
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A.4.45 Flood Occupancy Details Check

Select the third row in the lower grid. The first row may appear to be highlighted at the same
time. Press the View button (circled), expand the tree on the left, select RES1, and ensure the
image in Figure A.18 displays. Close the dialog when finished (OK or Cancel) to return to the

Flood Specific Occupancy Mapping scheme dialog.

Flood Building Characteristics Distribution

Scheme Mame:

Scheme Description:

| RiverineDIl |

Diztribution by: Fre-Firm Foundation Types:

=1+ Occupancy #t FoundationT ype FoundationDigtribution FirztFloorH eight el
RES1 - Single Family Diwelling 1 |Bazement 23 4 f—
RESZ -- Manufactured Hame 2 | Crawl ia] K]
RES34 - kulti Family Dwelling » 3 |Fil 1] 2
RES3E - hulti Family Dwelling | 4 | Fier ] )
RESAC - Multi Family Dhwelling 1 5 |File 0 i
RES3D - Multi Farnily Dweling E | 5lab 42 1
RES3E - Multi Family Dweling | 7| Solidwal 1] 7
RES3F - bulti Family Dweling f
RES4 - Temporary Lodging
RESH - Institutional Darmitary -
RESE - Mursing Home 1 [
COMT -- Retail Trade
COM?Z ~Whalesale Trade Pogt-Firm Foundation Types:
COM3 - Personal and Repair 5 # FoundationT ype FoundationDistribution FirstFloorH eight |
COM4 - Financial/Profeszional: 1 |Bazement 23 4 b
COMS - Banksz 2 |Crawl i) 4
COME - Hozpitals 3 |Fill I 2
COMYT -- Medical Offices/Clinic 4 Pier 1] B
COME - Entertainment & Recre 5 | File 1] g
COM3 - Theaters £ |Slab 42 1
COMI0 - Parking 7| Solidwal I] g

< ¥

Expand Al Collapze All | . |—
ok | Cancel |

Figure A.18 Riverine Default Flood Occupancy Mapping Scheme Details Dialog

Select the first row in the lower grid. Press the view button (Figure A.17 circled button), expand
the tree on the left and select RES1, and ensure the view in Figure A.19 displays. Close the
dialog (OK or Cancel) when finished and close the flood-mapping dialog.
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Flood Building Characteristics Distribution
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Scheme Mame: Scheme Description;
| CoastalDfl |

Diztribution by Pre-Firm Foundation Types:

=1 Occupancy #t FoundationT ype FoundationDiztnbution FirztFloorH eight |
RES1 - Single Family Dwelling 1 |Bazement il 4 o]
RES2 - Manufactured Home 2 |Crawl 20 3
RES34 - kulti Family Dweling » 3 |Fill il 2
RES3E - tulti Family Dweling | 4 | Pier 7 )
RES3C - Multi Family Dwelling | 5 | Pile 4 7
RES3D - Multi Family Dweling E |Slab v 1
RES3E - kulti Family Dweling | 7 | Solidwal 2 7
RES3F -- tulti Family Dweling f
RES4 - Temporary Lodging
RESES - Institutional Darmitary -
RESE - Nursing Home . ol
COM1 -- Retal Trade
COM?Z ~wWhalesale Trade Pozt-Firmn Foundation Types:
COM3 - Personal and Repair 5 # FaundationT ype A7 oneDistribution AFnneFirstFloorHeight WZon * |
CO4 - Financzial/Profeszional. 1 |Bazement i} 4 b
COMS - Banks 2 |Crawl 20 4
COME - Hospitals 3 |Fill i 2
COMYT - Medical Offices/Clinic 4 | Fier 15 B
COME -- Entertainment & Recre 5 | File B0 a
COME - Theaters £ |Slab 13 1
COMI0 - Parking 7 | Salidwall 2 a

< >

Expand Al Collapse All ‘ | . |_
ok | Cancel |

Figure A.19 Coastal Default Flood Occupancy Mapping Scheme Details Dialog
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Use menu item Inventory\General Building Stock\Building Import Tool (BIT) and ensure this
displays. There is no reason to run BIT at this time. Close the dialog when finished. This
completes the checks on the GBS menu.

EBIT {Building Data, Import Tool)

1. Specifiy Input File...

Cloze

Figure A.20 Building Import Tool (BIT) Launch Dialog
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A.4.4.6 Essential Facilities Check

For the next step it will be useful to turn off the RES1 map layer from the table of contents. This
can be done by un-checking the show layer button, or highlight the layer name and use the right
mouse button (right click) to remove the layer from the table of contents — remove is the second
option on the pop-up menu. Then use menu item Inventory\Essential Facilities, then click on the
Schools tab, and ensure this displays.
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Figure A.21 Essential Facilities Dialog Displaying the Schools Tab
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A.4.4.7 Plot the Schools

The Map button should be automatically enabled. Press Map (circled) and a new point layer
should add to the map and show the placement of schools. Close the dialog when finished.
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Figure A.23 Mapped Schools for Brunswick County
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A.4.4.8 Classification Check

Use menu item Inventory\View Classification\Buildings and Facilities and ensure this displays.
Close the dialog when finished. This completes the Inventory

M Building Classifications
Building Dccupancy Classes I Model Building Types }
Building Types
Specific Dccupancy General Occupancy Description =]

1 AGRT | Ariculture Agriculture =]
2 COm1 Commercial Fietail Trade =
3 caom10 Carmnmercial Parking
4 COM2 Carmnmercial “wlholesale Trade
5 COM3 Commercial Personal and Repair &
B COM4 Commercial Frofessional/Techric
7 COM5 Carmnmercial Banks
8 COMB Carmnmercial Haospital
9 COM7 Commercial Medical Office/Clinic
10 CoMe Commercial Entertainment & Recr|
11 comM3 Carmnmercial Theaters
12 EDUT Educ:ation Grade Schools
13 EDUZ Education Colleges/Urniversities
14 GOVt Government General Services
15 |GOvz2 Gowermment Emergency Response
16 IND1 Imdustrial Haawy
17 IND2 Industrial Light
18 INDZ Industrial Food/Diugs/Chemice
19 IND & Imdustrial Metals/Minerals Procs
20 |IND5 Industrial High Technology
21 INDE Industrial Construction -
22 REL1 Fieligion Churches and Other & =
2z |REST Single: Farnily Single: Farmily Dwedling =

4 [

Close Frint

Figure A.24 View Classifications Dialog

A.4.5 Determine Flood Hazard Type

The first submenu item on the Hazard menu is the Flood Hazard Type. The selection of the
hazard type has a direct impact on the size of the DEM required for the analysis. The riverine
analysis requires a DEM that covers the study region and all adjacent watersheds conveying
water into the study region, The Coastal analysis requires a DEM that covers the study region
and all shorelines available for selection. Selecting “Riverine and Coastal” will create a DEM
requirement that satisfies both of the above conditions.
9

Flood Hazard Type Flood Hazard Type

x]

Study region flood hazard twpe
* Riverine only
" Coastal only

" Riverine and coastal

(o]

Cancel

Study region flood hazard type
" Riverine only

{* Coastal anly

" Riverine and coastal

o |

Cancel

Brunswick

Figure A.25 Select Flood Hazard Type — Riverine for Alamance and Coastal for
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A.4.6 Determine DEM Coordinates

Use the Hazard\User Data menu item and select Determine required DEM extent button and
ensure this display. Verify all four latitude and longitude numbers are as shown here.

DEM Extent X

'our analyziz will require a DEM bounded by these
coordinates in decimal degrees

MHarthrost Latitude

JE532 M
wiestmost Eastmost
Longitude Lotgitude
79727 W | Mavigate directly to FH020

the NED Download

Southmoszt Latibude

3mE1E M

Faint your browser bo URL hittp: //seamless. usgs. gov/
Yiew and Order D atazets - United States Viewer,
Deselect MLCD format. Define Area by Coordinates.
Switch to Decimal Degrees. Clear Fields. Faste inthe 4
coordinates abowve. Add Area.

Download and unzip the MED ArcGid files.

Claze

Figure A.26 DEM Extent Dialog — Alamance County

DEM Extent X

Your analysis will require a DEM bounded by these
coordinates in decimal dearees

Morthmost Latitude

34384 N

Wwiestmost Eastmost
Laongitude Longitude
78855 W | MNavigate directly to FEANT oy

the MED Download

Southrost Latibude

33823 N

Foint pour broveser to URL kttp:Afseamless. usgs. gov/
Yiew and Order Datasets - United States Viewer.
Dezelect MLCD farmat. Defing Area by Coordinates.
Switch to Decimal Degrees. Clear Fields, Paste inthe 4
coordinates above, Add Area.

Dovwnload and unzip the NED ArciGrid files.

Cloze

Figure A.27 DEM Extent Dialog — Brunswick County
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A.4.7 Download the DEM

Click on “Navigate directly to NED Download”. This will open up a web browser and take you
to the USGS website. Click on “Download” link and wait for “File Download” prompt. Save
the zip file somewhere on your hard disk. Once you have it, unzip it to some known place on
your hard drive. One recommendation is to create a series of folders by State and county so that
you can keep them and find them. The number the USGS gives you is a random number and you
eventually could forget what is where.

/& Remember to unzip the DEM data once it has been downloaded. It is suggested
that you might want to establish a standard location for all of your DEM data.

USERS WITH WINZIP

After downloading the DEM, right-click on the zip file and select “Open with WinZip.”

BN 0:\50AS0A_Test DEMs\NCWNC_Brunswick - EI|5|
J File Edit View Favorites Tools Help ﬁ
J &Back v = - | Qsearch |%Fnlder5 CHHistary | 508 x @ | -
| Address [ oxl50e150A_Test_DEMS|NCINC_Brunswick | e
Folders X | size [ Type [ Modf
=00 ne 5 69.2ip 45,799 KB WinZip File 3/23}
[#-{_] Graham-Swain-lackson-| Open with WinZip
{1 Madison-Buncombe-Yan Print. k
-] Mitchell-fwery-Burke-Ca Scan For Yiruses
] MC_Alamance =
[ MC_Brunsuick, Make Available Offline
{1 M _Camdenkiv_Coask Open With L4
[+ MC_Currituck o WinZip L4
[#+{_] MC_Gaston
- 2
(] Ne_Hyds Send To
{71 ME_Mecklenburg cut
(] Stanly Copy
[#-{_] Swain
-] TopSail_toastalonly Create Shorteut
] Transylvania Delete
-] Transylvania-Henderson Rename
=1 Hp F—
0 NE L roperties
-
R
=0 WM
w0
R
1 e =
4 | ¥l M | ol
Open with WinZip 4

(Windows Explorer view of zip file)
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From there, the WinZip utility opens and click on “Extract” (circled below).

i) winzip - 29669369.zip I =] |
File Actions Options  Help
-, = 4'\ { f"” [}
PRI ETHE & D
Mew Open Favorites Add Exkra Wigw CheckOut  Wizard
Marne | Modified | gize | Ratio [ Packed | Path | -
H|P0EE0360. a0 | 3(23/2004 2:48 PM 5192 78% 1,140 2.,
= Metadata, dbf 3}23{2004 2:48 FM 71,554 &% 8,706 2
8] Metadata.pri 3/23{2004 2:48 FM 167 17% 13 2
[a8] Metadata,shp 3/23{2004 2:48 FM 18,452 84% 2,870 2
o8] Metadata, shix 3}23{2004 2:48 FM 1,076 53% 442 2
] Metada~1,htm 3/23{2004 2148 FM 52,980 85% 7,723 2. |
] Dblbnd. adf 3/23{2004 2:48 FM 2 0% 2 2.
o8] Holr 3}23{2004 2:48 FM 308 71% gy 2
[=8] Pri. adf 3/23{2004 2148 FM 4,099 97% 15 2
o8] Sta. adf 3/23{2004 2:48 FM 2 0% 3 2
a8l wao1001,adf 3/23/2004 2145 FM  85,717,... 45% 46,80.., 2 =
|selected Ofiles, 0 bytes [Tatal 17 Files, &4, 009KE 99 .

(Winzip with zip file opened)

To select the location where the zip file will be extracted to, browse through the “Folders/drives”
browser window. It would be best to select the same folder in which the zip file is contained.
Once the location is selected, click on “Extract.”

Extract to:

ID:\S GAY508_Test DEMs\NCANC_Brunswick

Files
€ Seleoted files
& Al files

" Files: I

Folders/drives:

3 2 o

=L NC

¥ Owenurite existing files

I~ Skip older files

v Use folder names

MC_Brunzwick

-7 MC_Currituck,
© @] NC_Gaston

[~ Open Explarer window ﬂ

{21 Graham-Swain-Jackson-H

- MC_CamdenRiv_Coast

-

-1 Madizon-BuncombeYanc:
-1 Mitchelkdwery-Burke-Cald,
- MC_Alamance

[l

o

_I Help |

21|

Cancel |

(Selection of location for file extracted)
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After downloading the DEM, right-click on the compressed zip file and click on “Extract All.”

& 0:1S0A\S0A_Test_DEMs\NCANC_Brunswick
Fle Edt View Favorites Tools Help

Qe - O

Address | [ 01150 5QA_Test_DEMs|NCYNC_Brunswick

5 /' ) search

) Copy this fie
" & Publish this file to the Web
) E-mailthis file

&y Print this il
|3 Delete this fle

Other Places

) N
) My Documents
i My Computer
& 1y Network Flaces

Details

Folders | [731]~

Name Size | Type
File and Folder Tasks 20 .
Open
®} Renarne this file Search...
(i Mave this file Print

Scan for Yiruses
Explors

3 WinZip ﬂ »

Make Avalable Offine
Open With v
TextPad

Send To »
cut

Copy

Create Shortcut

Delete

Rename

Propertiss

Date Modified

45,799KE  Compressed (zippe...  3/23/2004 1:52PM

EEX)
o

v| B

(Folder view of compressed (zipped) folder)

Extraction Wizard

The “Extraction Wizard” utility will pop up. Click on “Next.”

Welcome to the

Compressed (zipped)

Folders Extraction
Wizard

The extraction wizard helps you copy files

from ingide & ZIP archive.

To continue, click Mest.

d Mext i Cancel

(Extraction Wizard)
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The location of the extraction will be defaulted to the folder that contains the zip file. The
location of the extracted file can be changed by clicking on the “Browse” button, however, it is
highly suggested to use the default folder. Once the location is selected, click on “Next.”

Extraction Wizard f'5_<|

Select a Destination T
Filez inzide the ZIP archive will be extracted to the location you
choose.

Select a folder to extract files to.
Filez will be extracted to this directony:
LS04 Test DEMs\HEANEC B

Browse...

Extracting...

(

[ < Back K Next)j [ Cancel ]
(Selection of location for file extracted)

Once the extraction is complete, the following dialog will appear. Click “Finish.” The extracted
files will show in a new window if it is selected as shown below. However, it is not necessary to
see your extracted files.

Extraction Wizard k

Extraction Complete v
Files have been successfully extracted from the ZIF archive.

Files have been successfully extracted ta the following
directorny:

0:MS0AM50A_Test DEMs\WCWNC_Brunsw.. M296632

To zee vour extracted files, check the box below:
Show extracted files

Press finish to continue.

L Fiish [ cancel ]
(Confirmation of extracted file)
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A.4.8 Select the DEM

Use the Hazard\User Data menu item and ensure this displays. Set Datum to NAVD88 and
units to Meters. Click on Browse (open folder icon/button). Navigate to the place where you
unzipped the USGS DEM file. When you select it, the DEM layer name and path will be added
to the list box. Click on OK. At that time, the raw DEM will be merged (if necessary), clipped,

and projected. This may take 5 — 10 minutes. When it is done, you should see the Region DEM
layer and its hillshade loaded.

o The Flood Model will merge DEM data automatically if more than one DEM file has
been added to the dialog.

DEM | FIT | Dephid |
DEM metadata
Yertical units | heters ﬂ
Vertical datum IN&YDES [~

Select DEM dataszet location

0-ASOAAG0A_T est_DEMs\NC\Brunswick_RC_MA3WNED_72420455 ed_ [[ Brawse., |

Determine required DEM extent ‘

K ‘ LCancel

Figure A.28 Selecting the DEM Datasets

At this point, the processes for the hazards, riverine and coastal, diverge. Sections A.4.10
through A.4.13 cover the riverine hazard development for the installation verification.
Sections A.4.14 through A.4.16 cover the coastal hazard development for the installation
verification.
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A.4.9 Stream Network Creation Check (Riverine Only)

Use the Hazard\Develop Stream Network menu item and ensure this display. The default is
10.0 miles, change to 2.0 miles. For now leave it at that. Click OK.

Develop Stream Hetwork @

|nput & ztream drainage area for the study region.
YWhen vou zelect 0K, the stream netwark, will be
created. This process may take same time.

|nput stream drainage area .
[affects stream denzity] 2.0 Square miles
[0.25 - 400 2q mi)

] | Canizel |

Figure A.29 Developing a Stream Network

At that time, the stream network will get created. This process may take from 15 to 30 minutes
or more depending on the density of the river network selected (i.e., setting the drainage area to
1 mile will result in a denser stream network and will take more time). When it is done, you
should see this:

x
Successfully delineated reaches:
Total bime: Hours: 0, Mins: 15, Secs:54

K

Figure A.30 Stream Network Completion Message Box

Underneath the message box, the river network will be drawn. Closing the message box, the
user should see the following:
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% HAZUS-MH: Flood - 2003-0326-1428 NC = IEI il
J Eile Edit Wiew Ipventory Hagzard @Anabysis Results Selection Tools Help ‘
(@ +BE b B @x| oo &[5 =] | 28| 0| K2 | spatialanalyst ~ | Layer: [Fegion DEm =
x e |
El £F Layers &
= [ Reaches Q
- T
Er
=] Reqion DEM o
Value v
High : 306450287 am
Low 1 61.315315 O
= & haschool L
i heschaol »
= O hzsgFootageOccuph
RESLF [éﬁ
I 00t 133 k
[ 138t 41.2
[ 41.2to 955 0
W 95.5t0 2035 &4
W 203.5t0 533.1 O
Bl [ Census Blacks =
[ Census Blocks ;
= M census Tracts ]
[ ]Census Tracts o
= Study Region Boundary
[ Study Region Boundary
Display | Sourez ] ]
| [FoezrasTetw ee03s.ALN | 4

Figure A.31 The ArcMap Window Displaying the Completed Stream Network

A.4.10 Scenario Creation Check (Riverine Only)

Use the Hazard\Scenario\New menu item and ensure this display. Enter a name and a
description that is meaningful to you. For this test we will select a few reaches. Click OK.

Create Mew Scenario

Enter a unigue name for the new Scenaro:

)

Dezcrption

|"v"erifi|:ati|:-n Test

Left Middle Feached

o]

Cancel |

Figure A.32 Entering A Scenario Name (Riverine)
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When the user has completed entering the Scenario name and selecting OK, the following dialog
will display with the stream network visible in the map document.

New Scenario [g|

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

Map layer ype
& River reaches
~
I
~

Map layer selection

Add to selection
Fiemaove from selection J
Clear zelection L
Save zelection E

| Cancel |

Figure A.33 New Scenario Selection Tools

Click on the Select symbol and select the reaches shown. Note they are close to a school so we
can get results. Click on “Save selection”. Then click OK.

= HAIS MH: Flood - 2007 0326 1428 NC {Verilication Test)

Ble [t Yew lgeentory Hagsd frsbysic Reodks feart gelection Jook Window el
Edtoy ™ - [ ]

| Spatial syt ¥ Laper: [Hilshade
& RE @ > s N T =

=y

= A chossnfisaches

=

TIIE3.ETW 35°5TT6.26N

Figure A.34 Example of Selected Stream Reaches
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The selected reaches will be displayed in light blue but they are displayed in red after they are

saved.

= HAZUS-MH: Flood - 2007_0326_1428 HC (Yerification Test)
Ele Edt Wew Inuentory Hogoed fnolysis Qeslts [reest Seinction Took Window Help
& EE B> = o | & |[rmese = 28 & @D KT s v pemer | Cosstal™
= @ g
< I F Layers
B hasenfieaches &
& Reaches s
B UserData \?':"
Mlcerth Grid
B schadl @
i sehoad -
| Crnsus Bocks =
[ Census tlocks
B Conss Tracks 2
[Clcensus Tracts
A Sty Region Bourrdery S
[ 50y Region Boundary
o Li]
Valse
Figh : 100482 ‘:
I(IIH.H‘Z R &
F
o Scurce | Seinclion TICLE —"J
pear k()& O~ A~ = |[Gam =] D 7 mffs fe O g
PEITLL0OW WTLLIN

Figure A.35 Selected Stream Reaches Displayed After User Acceptance
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A.4.11 Hydrology Check (Riverine Only)

Select the Hazard\Riverine\Hydrology menu item and hydrology calculations will begin. As it
progresses, intermediate layers will be added to the map. The status bar globe will be spinning.
This step may take 5 - 20 minutes. When it is done, you will see a dialog identifying successful
completion and the processing time.

o Note that the highlighted watersheds seen in the screen shot below will be automatically
removed from your table of contents when the processing is completed.

= HAZUS-MH: Flood - 2003-0326-1428 NC (Verification Case) =] 3

Eile Edit View Inventory Hagard Analysis Results Selection Tools Help |

& ;& B X |2 & | & |[Esss =l || & | w2 J spatielaralyst ~ | Layer: [Ragon DEM
= £F Layers = @ E e T
= I Rehietwark Q
. un
= M ChosenWatershd i:
Walue L4
High : 326 oy
I Lowi i 148 ‘
= B ChosenReaches @
= M hzschaol =
iz hzschool @E
. = O heSoFootageteeupt [
@ Successfully performed all hydrologic analyses in: Hours: 0, Mins:08, Secs:05 I
EEENE | 0@ regonoen [ |
- WYalue

High : 306, 450287

Low @ 61.315315
= [ Census Blacks

[ 1CRnsis Rlnrks =
- _Display -

[ @ [79°18% 76" 35°5000.31"N 4

Figure A.36 SAMPLE Image, the Hydrology Analysis In Process
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A.4.12 Delineate Floodplain — Riverine

Select the Hazard\Riverine\Delineate Floodplain menu item and ensure this dialog shows.
Change the combo box to “Single Discharge”. Change the top Discharge cell in the grid to 1,200
cfs (cubic feet per second). Click the Fill Down (circled) button to set all reaches (if more than
one reach was selected) to 1,200 cfs discharge.

Click on OK. Hydraulics will begin. The status bar globe will be spinning. This step may take
5 - 15 minutes. When it is done, you should see this:

. Riverine Hydraulic Analysis

Analysis pe: |5|ng|e Discharge j
Output el size: |22 5657893143301 ~|
Fiver reaches
Reach|D | Discharge (cfs]) _*|
28 10,000
24 10,000
26 10,000
aF 10000
28 10,000
40 10,000
41 10000
42 10,000
43 10,000
45 10000
47 10,000
58 o000
4 - NN
Avallable memany: 300 mb
Estimated uze: 1425 mb R L

Figure A.37 Setting the Hydraulic Analysis Parameters

Once this completes in 5 —15 minutes, you should see two new layers as shown below:

Fie Edit Wew Inventory Hazard Analysis Results Selection Tools Help

G HE 5 ERX| o || - |2
=
= £F Layers @
= BoundaryPalygon Q
ELs
= B Mix0 "

Yalue K

I High : 19.557571 {“")'l

Lowe ; -17. 1685869 0
=] ChosenReaches «
= Reaches ’

1
k

= B Region DEM

Figure A.38 Flood Depth Grid and Boundary Polygon in Table of Contents Following
Successful Hydraulic Analysis

This completes the development of the riverine flood hazard.
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A.4.13 Scenario Creation Check (Coastal Only)

Use the Hazard\Scenario\New menu item and ensure this displays. Enter a name and a
As Brunswick County has a single shoreline (i.e. no
islands or complex bays) you will select the visible shoreline. Click OK.

description that is meaningful to you.

Create Mewr Scenario

Enter a unique name for the new Scenario;

]

Description

|I:c-astal Analyzis 1

Brunswick County

o]

Cancel |

Figure A.39 Entering A Scenario Name (Coastal)

When the user has completed entering the Scenario name and selecting OK, the following dialog
will display with the shorelines visible in the map document.

% New Scenario g|
Select map fe_atures to be_included inthe

scenano. & single scenario may contain
more than one object type,

Map layer tupe
i

+ Coastal shorelines
~
~

Map layer zelection

Add to selection J
Remove from selection J
Clear selection ﬂ
Save selection E

[ |

Figure A.40 New Scenario Selection Tools (Coastal)

Click on the Select symbol and select the shoreline shown. Click on “Save selection”. Then

click OK.
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#  HAZUS-MH: Flood - Coastal_BrunswickMC (Coastal Analysis 1)

Fle Edt Vew Invertory Hazard Analysis Resuks Insert Selection Imoks Window Help
G W3S L BEY - | & eI - |£\@0EI|R‘?\ RO @ED Bk O a T
=] Regionshore
- Select map features to be included in the
= ReqionDEM scenanio. A single scenario may contain
Value more than one abiect type.
- High : 77.092 - Map layer bype
G € Fivel feacties
=[] Census Blocks & Coastal shorelines
[ census Blacks € FIT analysi aieas
= [ Census Tracts
Bl Censis Trads € Userdefired depth grids
= @ Hilshade
Walue
High : 253 - Map layer selection
Ian 5 Add to selection
=1 b4 Study Region Boundary Hetns f(om calettios: =
[0 Study Reegion Boundary
Clear selection X
Save selaction (=]
oK Cancel
T
Display |20 24 | =
| 7Eeazi7.AEW 34°24'9,03N A

Figure A.41 Example of Selected Shoreline

The selected shoreline will be displayed in light blue, but it will be displayed in green after it is
saved.

HAZUS-MH: Flood - Brunswick_NC (Coastal Analysis 1)

J File Edt View Inventory Hazard Analysis Results Insert Selection Tools Window Help ‘

@y W& LBRY om0 ESE RO AL T

= £ Layers
= Chosenshorelines
=] Regionshore
= M RegionDEM
Value
High : 77.000290

Low : -15.576115
= B school
& Schoal
=1 [] Census Blocks
[C]Census Elacks
= M Census Tracks
[ Census Tracks
=] Hillshade
Value
High : 251

Low: 18
= M study Region Boundary
[ Study Region Boundary

Display - ﬁn | & _| | _.|LI
JQrawmg' k®|D'AvE‘Ana\ it <] B s U Av B dv o~
| [77o54'56.84"W 34°1225.69'N |

Figure A.42 Selected Shoreline Displayed After User Acceptance
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A.4.14 Shoreline Characterization (Coastal Only)

After the scenario is defined and shoreline(s) are selected, the Shoreline Characterization
automatically starts a series of interactive steps required to define the shoreline thereby allowing
the flood model to perform the proper hazard analysis to develop the flood depth grids. The first
step is to identify the starting and ending points of your analysis. In this case we will shift the
start and end points in from the defaults shown on the map. The shoreline characterization
dialog should appear as follows.

= B chosenshorelines
= B4 RegionShore

= B RegionDEM
Value
™ High : 77.000230
= Low : -15.576118
= B school
i School

=[] Census Blacks
[ Census Blocks ‘z
= Census Tracts T ?3-
[JCensus Tracts s /
= M Hillshade < ]
Value /B
High : 251 /
T -
Shoreline Limits
Optionally draw shoreling startline, endine, and
breaklines, Single click to add & verkex and double
click ta finish drawing the: line.
- Current shoreline —————————————
4a 1 of| 1 »
Limit tvpe
@ Startine
© Endine | |
£ Breakine Use Default |
4L 1 = 4 ]
Cancel Hext > =0 =] B 7 u|lA~x D~ F- =~
B [ [Feesar”

Figure A.43 Selected Shoreline Displayed After User Acceptance

The shoreline limits dialog allows the user to modify the limits of the analysis from the default
start and end to one of their own selection. In this case, we will shift the shoreline start and end
to reduce the overall area being analyzed. Ensure that the radio button Startline is selected and
click on the Draw button (circled). The cursor will change into a draw tool (looks like a
crosshair) and you can start the line inland approximately where the line (circled) is shown in
Figure A.44 and complete the line in the ocean by double clicking. There is no need to hold the
mouse buttons while drawing. You should see the image in Figure A.44.
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= M Regienshore

= RegionDEM

£l & School
5] Census Blocks
=] Census Tracts

=] Hillshade:

Shoreline Limits
Gptionally draw shoreline startine, endine, and
breaklines. Single click ko add 5 vertex and double
click to finish drawing the line.

Current shoreline:

Valug
High : 77.000250

Low : -15.576118
iy School
[ ensus Biocks
[ Census Tracks

value
High : 251

[T

Linit tyoe Action

© Startine )
Draw

 Endine

 Breakiine Use Default

G EES L BB o | & o]
x

= £F Layers
E ¥ chosenshorelines

124

Cancel | Mext = |

L &2

Lol

P cimzu A- e -

[ [7ara'B4.07"W 334256, 74N |

Figure A.44 Revised Shoreline Start

Ensure that the radio button Endline is selected and click on the Draw button (circled). Follow
the same process of starting the line inland of the shoreline and extending the line into the ocean
(circled) completing the process by double clicking on the mouse. The results should be similar

to that seen in Figure A.45 below.

HAZUS-MH: Flood - Brunswick_HNC (Coastal Analysis 1)

File Edit Wiew Inventory Hazard Analysis Results Inssrt Selection Tools Window Help

@ HS L BBX |0~ &

=l £F Layers
= B Chosenshorsines

&= B Regionshore

= 1 RegionDEM

= M Sehool
= [ Census Blacks
= I Census Tracts

=] Hilshade

Value
IH\\;h 1 77,000290

Low : -15.576118
& School
[ Census Blocks
[]Census Tracts

Walue
High : 251

Shoreline Limits

Optionally draw shoreling startling, endline, and
breaklines. Single click to add a vertex and double
click to finish drawing the line,

Curent shoreling

Limit type:
" Startine
@ Endine
" Breakline Use Default

e »]

Cancel | Mext >

Bl

‘1359,444 v|hg|@‘k‘?JQQ::X

10 -

B 7

ulAT B g o

[ [7ae20az.24W 33°5420,310°N

Figure A.45 Revised Shoreline End
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To add another shore segment, ensure that the radio button Breakline is selected and click on the
Draw button. Follow the same process of starting the line inland of the shoreline and extending
the line into the ocean (circled), completing the process by double clicking on the mouse. The
results should be similar to that shown in Figure A.46 below.

% HAZUS-MH: Flood - Brunswick NC (Coastal hnalysis 1)

J Eile Edit Yiew Inventory Hazard Analysis Results Insert Selection Tools Window Help
J@;vﬂ@‘éﬁ EX_|-{'>W|\-I;‘13EB,444 v|kg“§j|k?J
x 4

= £F Layers
= & cChosenshorelines

=1 ¥ Regianshare
=1 ¥ RegianDEM
Walue
High : 77.000290

Low : -15.576118
=] Schoal
¢y School
= [ Census Blocks
[]Census Blocks
= b Census Tracts
[JCensus Tracts
=] Hillshade
Value
High : 251

Shoreline Limits

Optionally draw shoreline startline, endline, and
breaklines. Single click to add a vertex and double
click to Finish drawing the line.
Current shorelin
& | 1 of| 1 L3
Limit type Action
 Startine Draw
 Endine | |
% Breakline Ehal b
. X i
J Can(elGMext)I/ - i~ B1H|A7&V£v;v‘

[ [77°5530.66"W 33°41'18.605m

wrent with A Frmakc nndskes |

Figure A.46 Added Shoreline Segment (Breakline)

Selecting <Next> on the Shoreline Limits dialog (circled above) opens the next step in the
process where the user is required to provide some basic shoreline characterization that defines
the internal models that will be run during the hazard development process.
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J File Edit Wiew Inventory Hazard Analysic Results Insert Selection Tools wWindow Help |

(@ E& | B@Y o eEmm L AN QQAELTBES ER O M

x| 1 3 - F; . 21 E ZI
= £F Layers ’ . J_/ i oy Yie

= [ shoreline

= O chosenShorelines

= Regionishore

= RegionDEM
Walue
High : 77.0002%0

Loww @ -15.576118
=] School

& School
= ] Census Blocks
[ Census Blocks
Shoreline Characteristics |i
Curtent shorsline: 4@ I 1 of I z W I Apply to Al Segments
Shoreline Type T 100-vear Flood Conditions |

Shoreline characterization

W ave exposule

L.I

IDpen coast [full exposure]

hareline type Level of protection

ISandy beach, laige dy‘ | [wears]

[«]

Cancel | ¢ Back | Finish |_L| B I H|A' &~ i' ;'|

P | [7eenzz.01w 3aes44s. TN |

Figure A.47 Shoreline Segment Characterization

The shoreline characterization dialog has two tabs and a series of user inputs. For this exercise,
select “Open coast (full exposure)”, then select “Sandy Beach, large dunes” in the dropdown
combo box (circled) on the Shoreline Type Tab. Then select the 100-year Flood Conditions tab
to input the 100-year still water elevation (see Figure A.48).
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“ HAZUS-MH; Flaod - Brunswick_NC (Coastal Analysis 1)

| Fle Edit Yiew Inventory Hazard Analysis Results Insert Selection Tools Window Help |

(@ ES L BB o | b [ CIRRTAR A HIRCRO B
i T

x

4

= £F Layers
= B Shareline

= O chosensharelines

= Regionshore
= RegionDEM
Walue
IHigh + 77.000290

Low : -15.5761158
= B schaol
g School
= [ Census Blocks
[ | Census Blocks

Shoreline Characteristics

Current shoreline: il 1 off 2 LI

Shoreline Type T 100-Year
—100-pear stillvwater elewation - Other stilwater elevations (ft]
Elevatian (it [ 4a | 1| 51 soe| 88
Elevation includes wave setup? soye [ 70
@ Yes " No

~ Significant wave height at shore [f]

‘wiave Setup (fi): 2 + Depth limited 19
" Userdsfined

~Mertical datum ——————————— Peak d (sec]
- Peak wave period [sec
i : MWD =
Wetical datum: b * Modelestimated 136
Other name: " Userdsfined 2
| |

Cancel < Back Finish j B I U A' b~ i' e ‘

[ [7ee0'z2.01"W 33°54'48, 79N

Figure A.48 Shoreline Segment Characterization 100-Year Flood Conditions Tab

For this example, please enter a 100-year Stillwater elevation of 10ft (Note: this is an
approximate number picked for simplicity, normally user should check FIS), click “Yes” to
Elevation includes wave setup, set the wave setup to 2ft (arbitrary number for the sake of this
example) and remember to set the Vertical datum to NAVD88 to match the DEM input earlier.
Normally, the user may perform this process for each shoreline segment, 2 segments in this case.
For validation purposes, please use the Apply to All Segments Button (circled). And click on
the Finish button (rectangle). This completes the shoreline characterization.
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A.4.15 Delineate Floodplain - Coastal

From the menu Hazard\Coastal\Delineate Floodplain, the dialog seen in Figure A.49 should
appear. In this dialog, select the Single Return Period option in the combo box and enter 500 in
the editable field for shoreline segment 1. The second shoreline segment will automatically be
filled since shorelines cannot have different return intervals.

= /HAZUS -MH: Flood - Coastal BrunswickMC (Coastal Analysis 1)

!7B°25' 181" 34°4'56,18"N

Eile Edit Yiew Inventory Hazard Analysis Results Insert Selection Tools MWindow Help
@, EHE| BB Y |0 | & a0 Q@O ED I ROM S LT
x e - . LB R A B
=] Shoreline Sar . ";; e " > %
=] Chosenshorelines
=] RegionShare
B RegionDEM
Walue
. High : 77.092
- Low ; -16,2323
El Census Blocks
[ Census Blocks
El Census Tracks
[ Census Tracts
El Hillshade:
Value
High ! 253
I Low : 7
B Study Region Boug =
[ECEMEEEY *.' Coastal Hazard Analysis |£]
Analysis tope: [T AR R Fill &1l |
Dutput cell size: | 25 6057637598897 |
Coastal Shorelines
Shore ID | Retun Period [prs] =
1 100
1| 100-—
o _
< i »[ ]
Available memary: 1409.06 mb | | -
Display Estimated use: 60 mb oK el _’I

Figure A.49 Compute Flood Hazard — Coastal Hazard

Once you have set the return period, click on OK to start the coastal hazard processing. This
process may take about an hour.
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Upon completion, the coastal flood hazard depth grid and the floodplain polygon should be
added to the table of contents and appears as seen in Figure A.50.

= |HAZUS-MH: Flood - Brunswick NC {Coastal Analysis 1)

J Eile Edt View Inventory Hazard Analysis EEME” Selection Tools Window Help ‘

J@;;n§|g¢,gx|nn(|\-l;|:ass,444 2 @@ 3
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Yalue

IH\gh 1 25.376118

Lov : 0.000043
=) Chosenshorelines

= Regionshore
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Yalug
IH\gh 1 F7.000290

Low : -15.576118
= [ school
# School
=[] Census Blocks
[]Census Blocks
=] Census Tracts
[]<Census Tracts
=] Hillshade:
Yalue
High : 251

Low : 18
= Study Region Boundary
[ Study Region Boundary

Display Snun:el F o | eLI | _’I_
Jgrawing' k(“)‘[" A'E“Aﬂal L”m ;I B I g|iv By - ﬁv o |
[ [FressE W 3304EILEIN |

Figure A.50 The Completed Coastal Flood Hazard

Note: If the user removes the depth grid and/or floodplain polygon layers, the user
can add them back manually.

Click on the Add Data button (circled above). Navigate to the scenario folder. Browse through
the Coastal folder, double-click on CaseOutput.mdb, double-click on Coastal, click on
BoundaryRP500, and click on the Add button (circled in A.52). The following images will walk
the user through the process.
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Add Data

Add Data
Loskin. [ Tuesday EE = EE Lookire [ Costel
|1 Coastal Analysis
[ 1Riverine Depth
G hzFlanResults.mdb
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il reclass

Name: I\ Add

MNare: |CaseD utput.mdb Add

Show of type: IDalassIs and Layers [“ly] j Cancel Show of type: IDatasets and Layers () d Cancel |
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\

Add Data X]
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Figure A.51 Browsing for the Floodplain Boundary within the Scenario Folder

Add the floodplain boundary to the table of contents by clicking on Add button in the dialog
(circled in Figure A.50). In the scenario folder, double-click on the Coastal folder, double-click

on the Depth folder, click on rpd500, and click on the Add button (circled below). The flood
depth grid can be found within Depth folder seen below:
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Add Data

Add Data
Look in I[:I Coastal Look i I[:] Depth
Analysis
a CaseCukput,mdb
zones7S
Mame: [Depth Add Mame: |ipdica Add
Show of type: [ Datasets and Layers (*lyi] = Cancel Show of type: [ D atasets and Layers [y = Sl

Figure A.52 Browsing for the Flood Depth Grid within the Scenario Folder

The flood depth grid is labeled by the return period of our analysis (rpd500). Adding these
layers will be performed automatically in the final release of the flood model.

This completes the development of the Coastal Flood Hazard.
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A.4.16 Analysis Verification

These steps will demonstrate that a flood scenario that has a calculated hazard can have an
analysis run against it.

A.4.17 Damage Function Check

Select the Analysis\Damage Functions\Buildings menu item and ensure this dialog shows. To
view the Coastal damage functions, change the Hazard Type to Coastal A-zone or Coastal
V-zone. In both cases, the functionality described below is consistent between the dialogs.

B General Building Stock Depth-Damage Functions

Structure l Contents ] Irwventary ]
Hazard Tppe: Occupancy:
|Riverine ~| || |RES1 |
Structure Damage
Occupancy SpecificO coupld Source Description Stories =]
1 REST R11H Fla one floor, no bazerner 1 Stary =
2 RES1 R11E Fla [MOD.] one floor, w/ basemer 1 Stary -l
3 RES1 F12M Fla bwo floors, no bageme 2 Story
4 RES1 R1ZE Fl& [tOD ) twa flaors, wd hazeme 2 Stary
5 RES1 F13M Fla three ar more floors, n 3 Story
E RES1 R13B Fl& [tOD.] three ar more floors, w3 Story
7 RES1 FR15M Fla zplit level, no baseme Split Level
8 RES1 F15E Fl& [t0OD ] zplit level, wi bazeme Split Level
| |4
<] v
4
Library ) Cloze | Print |
N

Figure A.53 General Building Stock Depth Damage Function Dialog
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A.4.18 Damage Library Check

Click the Library button (circled) and ensure this dialog shows. Close the dialog when finished.

Click Close to close the Damage dialog too.

Structure Damge Functions | |

Oecupancy
j SR 3R 28 | 1 Oft 11 21t 3t 41t 5ft Bt 7t gt f | 10
1 000 000 000 0000 18000 2200 2500 2800 30.00 31.00) 4000 4300 4300 4500 48
2 000 000 000 000 1800 2200 2500 28.00 30.00 31.00) 40.00 4300 4300 4500 46
specificl ceupld Stories | Basement = 3
4 4
2 |R11B 1 Stary v
3 |R12M 2 Stary r
4 |R12B 2 Story 4 Drefault Source: Fla Current Source: FIA& Selected Source:
5 |R13N 3 Stary r
E |R13E 3 Stary I
; 2:: gg gs::: :::::: ; Occupancy sOurce DamageFn , 1D comment
USACE - Chicaga | ane story, no baseme
USACE - Galvestan | ane story, no baseme 139
USACE - 'WR one stany, ho baseme 123
USACE - Mew Orlzan ane stary, Pier founds 146
USACE - Mew Orlean ane stary, Pier founds 155!
USACE - Mew Orlean one story, Pier founds 145
USACE - Mew Orlzan ane stary, Slab found, 148
USACE - Mew Orlean ane stary, Slab found, 156!
USACE - Mew Orlean one story, Slab found, 147
USACE - Mew Orlzan| one story, Stucturne, 162 -
USACE - Mew Orlean ane stary, Structue, = 151
USACE - 5t Paul one stary, Stuctune 173
o . -
T 5 HEATFE - afilrminatan Lame skamn Pila fraonda 178 | 5 |_
| v
Uszer Defined | ok | Cancel ‘

Figure A.54 General Building Stock Depth Damage Function Library
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A.4.19 Run Analysis

Select the Analysis\Run menu item and ensure this dialog shows. Check both the General

Building Stock and Essential facilities to expand the tree and select the following analyses as
shown in Figure A.55.

Analysis Options

Buillding and Content Damage [%]
Direct Economic Losz [$)  (Bldg. Cont, lnv)
Darmage Building Count
Depreciated Building and Content Lozs [$)
= Eszsential Faciliies Select Al
Medical Care
Palice Stations
Fire Stations Dol
Emergency Centers
Schaols
[ User Defined Structures
Tranzportation Systems
[tility Systems
Agriculbural Praducts
Wehicles
Debriz
- Direct Social Lass
[ Casualties
Shelter
O Indirect E conomic Loss
+-[] whatf

OF.

C:4 haz BE.E4 GB free space; 2007 _0326_1428 NC_Data iz 225MB [5.74% Cancel

PR\ |

Figure A.55 Analysis Options Dialog with Validation Selections

Click OK and the analysis should commence.
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A.4.20 Results Verification

These steps will demonstrate that a flood scenario that has been analyzed can show both browser
based results and Crystal Summary reports.

A.4.21 Select the Results to View

Select the Results\View Current Scenario Results By menu item and ensure this dialog shows.

Yiew Results by g|
Scenario MName:

Werification Test

Scenario Description:

Left Middle Reaches

Available Results:

Mix(l ~|
‘what-lf Options:

()8 | Cancel |

Figure A.56 View Results by dialog (Riverine)

View Results by E|
Scenario Mame:
Coastal Analysis 1
Scenario Description:
Erunswick County
Available Results:
fod =
‘What-If Options:
Ok | Cancel |

Figure A.57 View Results by Dialog (Coastal)

Use the combo box to select the return period of interest. We will assume you accept the default
in the remaining screen shots. Click OK to close the dialog.
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A.4.22 Show the Results for Schools

Select the Results\Essential Facilities menu item and ensure this dialog shows. Note that in
many cases, essential facilities do not fall within the floodplain. If the dialog appears to have no
data (as shown below) the user may want to return to the Inventory menu\Essential Facilities

submenu and press the map button to view the locations of the essential facilities of concern.
Click Close to close the dialog.

M Essential Facilities

Medical Care Facilities] Emergency Centers  Schaols
Fesults for
Scenario: MyCoastalCaze Return period: 100
Schools (losz in thous. dollars)
Schoolld Marne ControlingH azard EfClass Deszcription =]
1 MCO005E3 CAMDEM COUNTY FC EF51 Grade Schools (Primz £ |
F
-
1 v
Close | Map | Frint |

Figure A.58 Essential Facilities Results Dialog
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A.4.23 Show the Summary Reports

Select the Results\Summary Reports menu item and ensure this dialog shows.

Summary Reports

|nVEﬂtDL‘r‘l Euildings] Lifelines] Induced] Ll:usses] I:Ither]

Pleaze zelect the summary report[z] o view:

X]

Agriculture Products Dollar Exposure

Building Stock Dallar Expozure By Building Type
Building Stock Dollar Exposure By Occupancy
Tranzportation Systems Dollar Exposure

[Itiliky Systerm Dallar Exposure

Wehicle Dallar Expozsure [Day]

Wehicle Dallar Expozure [Might)

[ ver |

Cloze

Figure A.59 Summary Reports Dialog
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Click on the Building tab and select the top and bottom rows as below:

Summary Reports

]

[reventany Euildingsl Lifelines] Induced] Lnsses] Dther]

Pleaze zelect the summary report[z] to wiew:

Building Damage By Building Type

Building Damage By General Occupancy

Building Damage By General ODccupancy [Fost-FIRM]
Building Damage By General Occupancy [Pre-FIRRM]
Building Damage Count By General Building Type

Building Damage Count By General Ocoupancy

Building Damage Count By General Dccupancy [Post-FIRR)]
Building Damage Count By General Ocoupancy [Pre-FIRM]
Ermergency Operation Center Damaage & Functionality

Fire Station D'amage & Functionality

Hozpital Damage & Functionality

Folice Station D'amage & Functionalit

School Damage & Functionality

Wi Cloze

Figure A.60 Summary Reports Dialog, Buildings Tab
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Click View and the following Crystal reports should appear.

*' School Damage & Functionality

rrrrr ed b L)
crystale,e
 fks

S & Fez | 1 oft : 4

Schael Damage and Functionality

Cooitar velies are e HousmRcs.

iy 05, 2007
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8ohonl o Camags ¥} Camage ¥} Bohools R cradon Time
Aorida
chariot
O e Bkl (P rimary and High Scheok) 1 B 1T B [ =]
Tokl 1 25.88 12r.28 o 420
Tkl 1 2588 127.88 ] 50
Boenarta Tl 1 2200 12r.28 ] 40

I i3 reporl dlspiays A mros, Mo possinlllies S expian his .
1) Wore oTyour il es were 1ocded. This Can be crecied by MaRIng Fe IRenkey 12 on Fe deq hognd.

@ The aralysis was rolnn. This cnbe 2 Ed by checkirg he runbos on e Anslysls Meru and seeing 113 message bew ask you ko ERlae e ez irg msulb .

Figure A.61 Sample School Damage and Functionality Summary Report

Building Damage By Building Type g@@

powered by

&S & Fex - [ 1 af1 dh Crystalvge
~

Building Damage by Building Type

A vl 2 i DO OF S R

iy 05, 2007
Average Cam age (%) ATHIn Each Camage Range

Wane 10 1120 2180 2140 4150 Bubchndal

Korth Carolina

N Hano ar

SorcmE 510 oo sS40 50 oo 50 oo
150 oo oo oo oo [ =r
Mzoany =0 160 2170 1450 =n =] oo
kel 1860 T0 =50 an =0 o0 10
[ 2o o a5 o e 110 2450 10
Tatal 2,788.0 160 a0 1,168.0 22800 280 6.0
Total 2.748.0 160 B 1,162.0 2240 2220 86.0
Boenaria okl 2.748.0 160 B 1.162.0 2240 2220 86.0

Figure A.62 Sample Building Damage by Building Type Summary Report
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A.4.24 Final Verification

This concludes the installation verification process. Close all dialogs and print windows that
may be open and close ArcMap. You should get a final message similar to this:

arcMap x|

& Save changes to hazusFlrsd?

s Mo | Cancel |

Figure A.63 Save HAZUS Flood MXD Document

This allows the user to save the settings (table of contents, etc) currently active in the map
document. The user can chose to save these or rely on the model to reopen the layers when
opening a scenario when needed. In this case, select No. Your ArcMap session will conclude
and you can then re-open HAZUS and develop your own study regions.
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A5

Limitations Of Use For The HAZUS Flood Model

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

1.

SQL Server 2005 Express Edition 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 work-
around the 4 GB database limit, the full version of Microsoft SQL Server must be used.
Refer to Appendix H of Users Manual for details.

Many functions take a long time to run. The speed of study region aggregation can be
increase by copying the database to the local hard disk. The process is described in Section
A.6 of the User Manual.

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

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

The flood model is unable to run hydrology for the State of Alaska and Hawaii. Users in
those states are required to run single discharges for analysis.

When running the hydraulic (Delineate Floodplain) analysis the recommended limitation is
24-reaches for the suite and 90-reaches for single discharge or single return period, assuming
the machine has 2 GB of RAM.

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

Due to lack of default data, riverine users in the States of Hawaii and Alaska will be unable
to perform hydrologic analyses. These users may still delineate the floodplain; however,
options of specific return period and suite of return periods will be unavailable. Instead
specific discharge should be selected.

The coastal What Ifs, Long-term Erosion and Shore Protection, are disabled.

A5.1 Freeing Memory Using SQL Server Manager

SQL Server can often lock memory as a working set. Because memory is locked, HAZUS 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:
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Close HAZUS and related applications (BIT and InCAST), if they are
running.
. Open a Command window (Start | Run | Cmd)

Type NET STOP MSSQL$HAZUSPLUSSRVR and hit Enter. You should
see a message about the service stopped successfully.

. Type NET START MSSQL$HAZUSPLUSSRVR and hit Enter. You
should see a message about the service started successfully.

Close the Command window by typing EXxit.
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AS5.2

An “out of memory” error might occur when running a flood analysis for a large study region.
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 (in Windows

Increasing Virtual Memory to Run Large Study Regions

2000. See page xi for instructions in Windows XP) 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

A.64).

£39 Control Panel

=10ix

Figure A.64 Control Panel Folder and the System Properties Dialog

Fie Edt View Favorites Tools Help
bk - = - (2] | @search ThFoders (F | HS L X oy | E-
Address [[50 cantrol Panel o e |
= T = Name [ Comment |
L [Elaccessbiity options  Customizes accessi. .
8 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:
Frovides system irformation an DatefTims 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- | 4R Emploves
Eakeyboard Customize Applied Research Associates, It
e
Mail Mirosoft § 51674.016-8743312.09138
T3 Mouse Customize
Network and Disl-... Connects | T
EANYIDIA nWiew De... NVIDIA nv
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
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f: Sounds and Mult,..  Assigns s
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oUsers and Passw...  Manages L
Bvirusscan Starts and
oK. Cancel Al
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3. On the Advanced tab, click Performance Options, and under Virtual memory, click
Change. (Figure A.65 through Figure A.66)

System Properties ﬂﬂ

General' Networkldentification' Hardwarel Ulser Profiles J‘5":|\"EmCEC|I

- Perfarmance

Performance options control how applications use memory,
which affects the speed of wour computer,

Perfarmance Optiohs... I

r Enviranment ' ariable:

Erviranment wariables tell your computer where ta find certain
types of infarmatian,

Eneinonment YWariables...

r Startup and Recovery

Startup and recovery options tell pour computer how to start
and what ta do if an eror causes your computer to stop.

Startup and Recovery... |

Ok | Cancel | Lppli |

Figure A.65 Advanced Page on the System Properties Dialog

Performance Options 2=l

— Application response

Optimize performance Faor:

" applications " Background services

— ¥irtual rmemory
Tokal paging file size for all drives: 2000 MB

Change... |

QK I Cancel |
Figure A.66 Performance Options Dialog
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4. In the Drive list, click the drive that contains the paging file you want to change.

(Figure A.67)

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 A.67)

¥irtual Memory

Paging File Size (MB)

Drive [Yaolume Label]

Drive:
Space available:

Initial size {MB):

Maxirmum size (ME):

r—Paging file size for selected drive

2]

C: [Local Disk]
24311 MB

R
E=oll

Set

Mirirurn allowed:
Fecommended:
Currently allocated:

r— Total paging File size for all drives

2MB
1534 MB
2000 MB

—Reqgistry size

Currenk registry size:

Maxirmurm registry size (MEB):

63 MB

100

o]

Zaneel |

Figure A.67 Virtual Memory Settings

For best performance, set the initial size to not less than the recommended size under Total
paging file size for all drives. The recommended size is equivalent to 1.5 times the amount of
RAM on your system. If you cannot change the file size or cannot resolve the “out-of memory”
error by increasing the page file size, consider creating smaller.

Appendix A. Verifying HAZUS Installation



A-59

A.6  Setting the HAZUS-MH Default Data On The Local Hard Drive

The following procedure was developed to allow the user to improve the study region processing
time by taking the data off the DVD, where DVD read time may negatively impact the study
region processing time, and loading the data onto a local hard drive or network drive.

To set up this effort, please create a folder on the hard drive of the target computer. It is
suggested that you use a name that can be quickly recognized such as DVD Data For HAZUS.
Copy the syBoundary.mdb to the root of this directory. Then copy the state or states of interest
into the directory. Figure A.68 shows the arrangement currently used by ABS. In Figure A.68,
please note the location of syBoundary.mdb in relation to the state data folders. Also please note
the small text files that HAZUS requires (i.e. Al.txt, B1.txt, etc.). There is one text file per
DVD.

BN O:\Final DYD_Data for Testing (came with Bld 17) - 1ol x|

JFHE Edit  View Favorites Tools  Help ‘

| EBak - 4 - 2| Qsearch | RyFoders sty |1 B X o | E-

| address [ 71 01\Final DVD_Data For Testing (came with Bid 17) =] Pe ‘

Folders x
=

w1 Akl
B0 AL
=7 ARt
m-{] AzZL
=0 cat
=1 co1
m{]cn
=7 pe1
-] DE1
&7 FLL
=] Gatl
-0 HIL
w7 181
{101
m L
-0 ML
m-0 kst
w0 kvl
w0 LAl
®-0 Mat
=1 MD1
=0 MEL
w7 M
B MML
-0 Mot
@1 M5t
-] M1
s
-] NDL
=0 NEL
= NHL

= E s R =
< [

|64 abjectis) (Disk free space: 40,7 GB) ‘417 ME Local intranst 4

Figure A.68 Suggested Set-up for DVD Data on a Hard Drive

6.bxk ALkt Elbxt Clbxt
El.bxt Flbxt [A]syBoundary.mdb
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Once the DVD data is located onto the hard drive (and this can be a network drive as ABS has
done in Figure A.68 above) you need to modify the registry to point to the file. This is easily
accomplished through the use of regedit. To launch regedit go the Windows Start button, select
Run...as seen in Figure A.69 below.

Programs 4
@ Docurments L4

%,:a Eject PC
Shut Dawn, .

Figure A.69 Run...Option on the Start Menu

The dialog seen if Figure A.70 should open and you will need to enter regedit as shown.

CENNNNN 2|

Type the name of a program, Folder, document, or
Internet resource, and Windows will apen it For you,

open: | IR =]

K I Cancel | Browse. .. |

Figure A.70 Run...Dialog Input
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Upon selection of OK, you should see the dialog shown in Figure A.71 below.

%" Reqistry Editor =1ol x|

{1 HKEY_CLASSES_ROOT
{2 HKEY_CURRENT_LISER
-2 HKEY_LOCAL_MACHINE
-2 HKEY_USERS

-2 HKEY_CURRENT _CONFIG

My Computer v

Figure A.71 The regedit Dialog

You should expand the folder HKEY_LOCAL_MACHINE. This will allow you to view another
layer of folders to navigate through as seen in Figure A.72.

%" Registry Editor =10l x|

Registry Edit  View Favorites Help

er [arne Type [rakta |
HKEY_CLASSES_ROOT
HKEY_CURRENT_UISER,
HEE'Y_LOCAL_MACHINE
+-(Z7 HARDWARE

1 sam

{1 SECURITY

[ SOFTWARE

#-{Z3 SYSTEM
HEEY_LISERS

{0 HKEY_CURRENT _COMFIG

|My Computer v

Figure A.72 Expanded View of the HKEY_LOCAL_MACHINE Folder
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At this point, expand the SOFTWARE Folder to view all of the local software packages on the
machine in question. Specifically you are looking for the FEMA folder seen in Figure A.73
below.

g;;" Registry Editor ;IEILI

Registry Edit  Wiew Fawvorites Help

-1 SOFTWARE =] [ame Type Data [
B+ ABS

7] Adaprec

7] Adobe

-] ATI Technologiss
-] Borland

]--{:I Cisco Systems

i Classes

-] Clients

]--{:I Compag

(L] Crystal Decisions
(] Description

-] Deterministichletwark
{:I EasyWista

-2 ESRI

g FEMA

]--{:I Hyperionics

7] Installedoptions
-] INTEL

/-] JavaSoft b
i Jetstream

7] Lotus

-] Microsoft

/-] Metwork Associates
(2] Mico Mak Computing
g1 ODBC

D Oem

{2 Oracle -
4 I B I »

|My Computer v

Figure A.73 Expanded View of the SOFTWARE Folder

Fr 0 B8 e B e B B e W B

R B8y e 8 e O B B e e W e B

Expanding the FEMA folder, you will see the folders seen in Figure A.74. The folder of choice
is the General Folder, which contains the registries of interest.

Reagistry Editor =1al ]
Registry Edit  Wiew Favorites Help
[ Adobe | | Mame Type | Data =
(13 ATI Technelogies (Default) REG_SZ (value nat set)
[2%)addrecord REG_DWORD 000000000 (0}
Giscolysens [B¥)agatevel REG_DWORD 000000001 (13
o [aB]aLoHa REG_5Z HONE_
EL1s [abBufFerDistance REG_5Z g
CurrentRegiDnsz REG_DWORD 000000000 {07
Description CurrantRaginnID REG_DWORD 000000000 {0}
Deterministichetwork CurrantRagiDnName REG_SZ MOME _
EasyVista DatanCn REG_5Z Provider=Microsoft, Jet. OLEDE. 4.0;Persist Security Inf...
athl REG_5Z O:\Final DWD_Data For Testing {came with Bld 17}
DataPach REG_52 MONE_
ECIRDt REG_DWORD 000000000 (0)
[a#]Featuressel REG_DWORD 0x0000002F (47)
F\IeTypes REG_5Z *,mdb,* bxt, * bmp, . mocd, *ini, . 1db
[aB]FLDway REG_SZ HONE_
LaunchRegionWiz... REG_DWORD 000000000 {0}
_— MARPLOT REG_5Z MONE_
(3 Hyperionics [ab]Progpath REG_S5Z Ci\Program Files\HAZLS-MHI
G- InstallsdOptions [ab]provider REG_5Z SOLOLEDE. 1
-] INTEL pwd REG_5Z gohazusplus!!!
g% j:::tf::n [¥]ragionbbcn REG_5Z NOME_ =
B2 Lotus RegiunsPath REG_S5Z C:\Program Files\HAZLS-MHRegions!,
530 Miarasoft RegiDnVer REG_sZ 050505
-] Netwark Associates RnwLim\t REG_DWORD 000001000 (4096)
52 Hico Mak Computing « | | 22]S=rvertisme REG_SZ MELAIS1{HAZUSPLUSSRYR s
41 _ I Nl i AR I = | _>|_I
|My Compuker\HKEY_LOCAL_MACHINELSOFTWAREIFEMAIHAZUS-MHGeneral A

Figure A.74 Expansion of the FEMA Folder and Selection of the General Folder
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As seen in Figure A.74, there is a field labeled DataPathl. This is the registry that must be
changed to reflect the desired data location. Double clicking on the name DataPathl will open
the dialog seen in Figure A.75.

Editstring 2/ x|

Walue name:
|DataPath?

Walue data:

0:%Final DD Data far Testing [came with Bld 17]%

k. I Cancel

Figure A.75 Changing the DataPathl Registry

NOTE: It is very important to place the trailing backslash on the end of the path
{_e name otherwise the program will not look inside the folder for your data.

Click OK then exit regedit and you are ready to use the data on the network or the hard drive of
choice.
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Appendix B. Flood Specific Building Classification System

For the application of the building damage functions, the flood model expands the 33 specific
occupancies into a distribution that accounts for the number of stories and the foundation types
(33 Specific Occupancies x 3 or 4 Number of Stories x 7 Foundation Types). These specific
building classes used in the Flood Model are listed and briefly described in Table B.1. Each
identifier begins with the 2-3 character abbreviated Specific Occupancy (i.e., C10 for COM10,
R1 for RES1, R3A for RES3A, RE1 for REL1, etc.), 1 letter for number of stories (e.g., 1, or 2,
for residential or L, M for non-residential), and 1 letter for basement or no basement (B, N).

To modify these distributions, the Flood Model provides the user a dialog under the Inventory
menu, General Building Stock submenu called the Flood Specific Occupancy Mapping Scheme.
The user can change the parameters in this dialog for use throughout the model. Default mapping
schemes are provided for the states covered by the Flood 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.

Table B.1 Specific Occupancies

Specific Occupancy Specific Occupancy Description
RES1 Single Family Dwelling
RES2 Manufactured Home
RES3A Multi Family Dwelling A (Duplex)
RES3B Multi Family Dwelling B (Triplex-Quad)
RES3C Multi Family Dwelling C (5-9 units)
RES3D Multi Family Dwelling D (10-19 units)
RES3E Multi Family Dwelling E (20-49 units)
RES3F Multi Family Dwelling F (50+ units)
RES4 Temporary Lodging (e.g., Hotel)
RES5 Institutional Dormitory
RES6 Nursing Home
COM1 Retail Trade
COM?2 Wholesale Trade
COM3 Personal and Repair Service
COM4 Financial/Professional/Technical Services
COM5 Banks
COM6 Hospitals
COM7 Medical Offices/Clinic
COMS8 Entertainment & Recreation
COM9 Theaters
COM10 Parking
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Table B.1 Specific Occupancies (Continued)

Specific Occupancy Specific Occupancy Description
IND1 Heavy
IND2 Light
IND3 Food/Drug/Chemical
IND4 Metals/Minerals Processing
IND5 High Technology
IND6 Construction
AGR1 Agriculture
REL1 Church
GOV1 General Services
GOV2 Emergency Response
EDU1 Schools
EDU2 Colleges/Universities
Number of Stories
Residential
1 Story
2 Story
3+ Story
Split Level

Number of Stories
Non-Residential

High Rise
Low Rise
Mid Rise

Single Family
RES1 1-Story No Basement R11IN
RES1 1-Story Basement R11B
RES1 2-Story No Basement R12N
RES1 2-Story Basement R12B
RES1 3-Story No Basement R13N
RES1 3-Story Basement R13B
RES1 Split Level No Basement R1SN
RES1 Split Level Basement R1SB

Manufactured Housing

RES? 1-Story

No Basement R21N

RES2 1-Story

Basement R21B

Multi-Family

RES3A 1-2 Story

No Basement R3A1N

RES3A 1-2 Story

Basement R3A1B

RES3A 3-4 Story

No Basement R3A3N

RES3A 3-4 Story Basement R3A3B
RES3A 5+ Story No Basement R3A5N
RES3A 5+ Story Basement R3A5B
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B-3

Multi-Family
RES3B 1-2 Story No Basement R3B1N
RES3B 1-2 Story Basement R3B1B
RES3B 3-4 Story No Basement R3B3N
RES3B 3-4 Story Basement R3B3B
RES3B 5+ Story No Basement R3B5N
RES3B 5+ Story Basement R3B5B
RES3C 1-2 Story No Basement R3C1N
RES3C 1-2 Story Basement R3C1B
RES3C 3-4 Story No Basement R3C3N
RES3C 3-4 Story Basement R3C3B
RES3C 5+ Story No Basement R3C5N
RES3C 5+ Story Basement R3C5B
RES3D 1-2 Story No Basement R3D1N
RES3D 1-2 Story Basement R3D1B
RES3D 3-4 Story No Basement R3D3N
RES3D 3-4 Story Basement R3D3B
RES3D 5+ Story No Basement R3D5N
RES3D 5+ Story Basement R3D5B
RES3E 1-2 Story No Basement R3EIN
RES3E 1-2 Story Basement R3E1B
RES3E 3-4 Story No Basement R3E3N
RES3E 3-4 Story Basement R3E3B
RES3E 5+ Story No Basement R3E5N
RES3E 5+ Story Basement R3E5B
RES3F 1-2 Story No Basement R3F1N
RES3F 1-2 Story Basement R3F1B
RES3F 3-4 Story No Basement R3F3N
RES3F 3-4 Story Basement R3F3B
RES3F 5+ Story No Basement R3F5N
RES3F 5+ Story Basement R3F5B

Other Residential

RES4 Low Rise

No Basement R4LN

RES4 Low Rise Basement R4LB
RES4 Mid Rise No Basement R4MN
RES4 Mid Rise Basement R4MB
RES4 High Rise No Basement R4HN
RES4 High Rise Basement R4HB
RES5 Low Rise No Basement R5LN
RES5 Low Rise Basement R5LB
RES5 Mid Rise No Basement RSMN
RES5 Mid Rise Basement R5MB
RES5 High Rise No Basement RSHN
RES5 High Rise Basement R5HB
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Table B.1 Specific Occupancies (Continued)

Other Residential

RES6 Low Rise

No Basement R6LN

RES6 Low Rise Basement R6LB
RES6 Mid Rise No Basement R6MN
RES6 Mid Rise Basement R6MB
RES6 High Rise No Basement R6HN
RES6 High Rise Basement R6HB

Non-Residential

COML1 Low Rise

No Basement C1LN

COM1 Low Rise Basement C1LB
COM1 Mid Rise No Basement CIMN
COM1 Mid Rise Basement C1IMB
COM1 High Rise No Basement CIHN
COM1 High Rise Basement C1HB
COM2 Low Rise No Basement C2LN
COM2 Low Rise Basement C2LB
COM2 Mid Rise No Basement C2MN
COM2 Mid Rise Basement C2MB
COMZ2 High Rise No Basement C2HN
COMZ2 High Rise Basement C3HB
COM3 Low Rise No Basement C3LN
COM3 Low Rise Basement C3LB
COM3 Mid Rise No Basement C3MN
COM3 Mid Rise Basement C3MB
COM3 High Rise No Basement C3HN
COM3 High Rise Basement C3HB
COM4 Low Rise No Basement C4LN
COM4 Low Rise Basement C4LB
COM4 Mid Rise No Basement CAMN
COM4 Mid Rise Basement C4AMB
COM4 High Rise No Basement C4AHN
COM4 High Rise Basement C4HB
COMS5 Low Rise No Basement C5LN
COMS5 Low Rise Basement C5LB
COM5 Mid Rise No Basement CSMN
COM5 Mid Rise Basement C5MB
COMD5 High Rise No Basement C5HN
COMS5 High Rise Basement C5HB
COMSG6 Low Rise No Basement C6LN
COMSG6 Low Rise Basement C6L.B
COM®6 Mid Rise No Basement C6MN
COM®6 Mid Rise Basement C6MB
COMBG6 High Rise No Basement C6HN
COMG6 High Rise Basement C6HB
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B-5

Non-Residential

COMY7 Low Rise

No Basement C7LN

COMT7 Low Rise Basement C7LB
COMT7 Mid Rise No Basement CTMN
COM7 Mid Rise Basement C7TMB
COM?7 High Rise No Basement C7THN
COM?7 High Rise Basement C7THB
COMS8 Low Rise No Basement C8LN
COMS8 Low Rise Basement C8LB
COMS8 Mid Rise No Basement CBMN
COMS8 Mid Rise Basement CBMB
COMB8 High Rise No Basement CBHN
COMB8 High Rise Basement C8HB
COM9 Low Rise No Basement COLN
COMS9 Low Rise Basement C9LB
COM9 Mid Rise No Basement COMN
COM9 Mid Rise Basement COMB
COM09 High Rise No Basement COHN
COM9 High Rise Basement C9HB
COM10 Low Rise No Basement C10LN
COM10 Low Rise Basement C10LB
COM10 Mid Rise No Basement C10MN
COM10 Mid Rise Basement C10MB
COM10 High Rise No Basement CLOHN
COM10 High Rise Basement C10HB

IND1 Low Rise No Basement 11LN
IND1 Low Rise Basement 11LB
IND1 Mid Rise No Basement I1IMN
IND1 Mid Rise Basement 11MB
IND1 High Rise No Basement I1HN
IND1 High Rise Basement I11HB
IND2 Low Rise No Basement 12LN
IND2 Low Rise Basement 12LB
IND2 Mid Rise No Basement 12MN
IND2 Mid Rise Basement 12MB
IND2 High Rise No Basement I2HN
IND2 High Rise Basement 12HB
IND3 Low Rise No Basement ISLN
IND3 Low Rise Basement I3LB
IND3 Mid Rise No Basement I3MN
IND3 Mid Rise Basement I3MB
IND3 High Rise No Basement I3HN
IND3 High Rise Basement I3HB
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Table B.1 Specific Occupancies (Continued)

Non-Residential

IND4 Low Rise No Basement 14LN
IND4 Low Rise Basement 14LB
IND4 Mid Rise No Basement 14AMN
IND4 Mid Rise Basement 14MB
IND4 High Rise No Basement I14HN
IND4 High Rise Basement 14HB
IND5 Low Rise No Basement I5LN
IND5 Low Rise Basement I5LB
IND5 Mid Rise No Basement ISMN
IND5 Mid Rise Basement I5MB
IND5 High Rise No Basement I5SHN
IND5 High Rise Basement I5HB
IND6 Low Rise No Basement I16LN
IND6 Low Rise Basement I6L.B
IND6 Mid Rise No Basement I6GMN
IND6 Mid Rise Basement I6MB
IND6 High Rise No Basement I6HN
IND6 High Rise Basement I6HB
REL1 Low Rise No Basement RE1LN
REL1 Low Rise Basement RE1LB
REL1 Mid Rise No Basement REIMN
REL1 Mid Rise Basement REIMB
REL1 High Rise No Basement REIHN
REL1 High Rise Basement RE1HB
AGRI1 Low Rise No Basement A1LN
AGRI1 Low Rise Basement A1LB
AGR1 Mid Rise No Basement AIMN
AGR1 Mid Rise Basement A1IMB
AGR1 High Rise No Basement AIHN
AGR1 High Rise Basement A1HB
GOV1 Low Rise No Basement G1LN
GOV1 Low Rise Basement G1LB
GOV1 Mid Rise No Basement GIMN
GOV1 Mid Rise Basement G1IMB
GOV1 High Rise No Basement G1IHN
GOV1 High Rise Basement G1HB
GOV?2 Low Rise No Basement G2LLN
GOV2 Low Rise Basement G2LB
GOV2 Mid Rise No Basement G2ZMN
GOV2 Mid Rise Basement G2MB
GOV2 High Rise No Basement G2HN
GOV2 High Rise Basement G2HB
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Table B.1 Specific Occupancies (Continued)

B-7

Non-Residential

EDU1 Low Rise

No Basement E1LN

EDU1 Low Rise Basement E1ILB
EDU1 Mid Rise No Basement EIMN
EDU1 Mid Rise Basement EIMB

EDU1 High Rise

No Basement EIHN

EDU1 High Rise

Basement E1IHB

EDU2 Low Rise

No Basement E2LN

EDU?2 Low Rise Basement E2LB
EDU2 Mid Rise No Basement E2MN
EDU2 Mid Rise Basement E2MB
EDU2 High Rise No Basement E2HN
EDU2 High Rise Basement E2HB
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Appendix C. Using HAZUS for Specific Policy Applications

HAZUS can be used to aid decision makers in managing floodplains. This appendix provides
six examples of using HAZUS to estimate the impacts of various floodplain regulations.

C.1  Impacts of Construction Regulations in Floodplains

This example demonstrates how the user can determine the impacts of the creation of
modification of the floodplain regulatory requirements. The example analyzes the impact of
requiring that every house within the floodplain be either built or retrofitted to BFE+1 foot. The
example includes a Level 1 analysis using the baseline general building stock data, and a Level 2
analysis using site-specific user-defined building inventory data.

In order to start the process, the user can run an analysis using the default mapping scheme to
determine a baseline. For example, a community that is trying to identify the losses avoided
from joining the NFIP program in 1980, could run the analysis with the default pre-FIRM
settings and develop losses. To then determine the losses avoided, the Level 1 user should adjust
the foundation heights using the Flood Mapping Scheme dialogs to simulate the implementation
of floodplain regulations. The Flood Mapping Scheme dialogs are as appears in Figure C.1
below.

Flood Specific Occupancy Mapping @
States: Counties: Block Type: Coastal -
il — = M apping Scheme: |Coasla\Df|t j
Entry D ate: 2003
i Censzus Block Mapping Scheme ErtryD ate BlockT ppe + |
1 370010201 011000 | RiverineDfit 2003 R =
2 | 3F001020M 011000 RiverineD it 2003 R
3| 3F00T020M 011002 | RiverineD it 2003 R
4 | 3F00T0201 011003 | RiverineD it 2003 R
5 | 370010200 011004  RiverineD it 2003 R
6 | 3700102011005  RiverineD it 2003 R
7 3P001020M 011006 | RiverineD it 2003 R
8 | 3700102011007 RiverineD it 2003 R
9 | 370010201011008  RiverineDfit 2003 R
10 |370010201017009  RiverineDft 2003 R -
= E T T ey ra——— "I_ = ’|_
I Show Scenaiio Census Blocks * CensusBlock List " Census Tract List  © County List
# Scheme Mame | Editable | Date Created | Date Updated = Dezcription .
1 |CoastalDfit w
2 |GreatlakesDflt  Spstemn  Feb132003  Feb 132003 Copy
3 |RiverinsDflt System  Feb 132003  Feb 13 2003
,Tl Cancel

Figure C.1 Flood Specific Occupancy Mapping
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Once the user defined occupancy mapping has been created, as seen in Figure C.2 below, the
user should edit the foundation heights to meet the BFE to which they are interested in
regulating, or are regulating to.

Flood Specific Occupancy Mapping E|

States: Counties: Block Type: Riverine - Apply Type Change
e Il flamance

Mapping Scheme: | TestScheme j Apply
Entry Drate: 2003 Apply Date Change
# Censzus Block Mapping Scheme EntryD ate BlockT ype = |
1370002001000 | TestScheme 2003 R =
237000201000 TestScheme 2003 R
3 3T0002M 1002 | TestScheme 2003 R
4 |3F0010201011003 | TestScheme 2003 R
5 3700102011004 | TestScheme 2003 R
£ [ 370010201011005  TestScheme 2003 R
11006 R flk
g |3F0010201 011007 | RiverineDiflt 2003 R
9 |3F00N020 01008 | RiverineDflk 2003 R
10 |370010201011009  RiverineDiflk 2003 R -
. T e —ra——— __]_ — >|_
[~ Show Scenario Census Blocks {* Census Block List Census Tract List ¢ County List
# Scheme Name Editable Date Created | Date Updated | Description Vi
1 | CoastalDflt System Feb 132003  Feb 132003 Q
2 |GreatlakesDft  System Feb 132003  Feb 132003 Copy
3 | RiverineDflk System Feb 13 200 Feb 13 200
4 Eeme zer-Defined Flood | Ju 7 Ju 7 Us ar Edit

Drelete

ak | Cancel |

Figure C.2 Flood Specific Occupancy Mapping Characteristics User Copy
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For example in Figure C.3 below the user has changed the Post-FIRM foundation heights to
closely reflect a requirement to exceed a BFE of 4-feet by one foot. The user should also be
aware to ensure that foundation types that become restricted because of this requirement are set
to zero. In other words, the requirement to have a first floor height of at least 5-feet indicates
that slab on grade foundations are not likely to be used, and other foundation types such as fill
are limited in their use.

Flood Building Characteristics Distribution

Scheme Mame: Scheme Description:
| TestScheme |User M anual

Diistribution by: Pre-Firm Foundation Types:

= Dccupancy s # FoundationType FoundationDistribution FirstFloorH eight =
RES1 -- Single Family Dweling 1 |Basement 23 4 —
RESZ -- Manufactured Home 2 | Crawl 35 3
RES34 -- Multi Family Dhweling » 3 |Fil 0 2
RES3E - Multi Family Dweling | 4 | Pier 0 i
RES3C - Multi Family Diweling 1 5 |File 0 7
RES 3D - bulti Family Dweling 6 |Slab 42 1
RES3E -- Multi Farnily Dhweling | 7 | Solidwall 0 7
RES3F - Multi Family Dweling F
RES4 -- Temporary Lodging
RESE - Institutional Darmitory -
RESE - Nursing Hame ‘ [»[]
COM1 - Retail Trade
COM2 - Wholesale Trade Post-Firm Foundation Types:
COM3 - Personal and Repair 5 # FoundationT ype FoundationDistribution FirstFloorH eight 1~
CO4 - Financial/Profezsionals 1 |Bazement 23 4 mm
COME -- Banks 2 | Crawl 35 4
COME - Hospitals 3 |Fil a 2
COM? - Medical Offices/Clinic 4 |Pier a 5
COMS - Entertainment & Fecre 5 |File 0 8
COMS - Theaters E |Slab 42 1
COM10 - Parking v 7 | Solidwal a a

£ >

Expand &I Collapse &l s
¥par ollapze . | . l—
Apply | 0K | Cancel |

Figure C.3 Building Characteristics

The user would then create or duplicate the previous scenario (where the user calculated all Pre-
FIRM foundations) and re-run the analysis using the user defined Flood Mapping Occupancy
Scheme and compare the results. This can be done by exporting the results into Excel or MS
Access.

The Level 2 user has the advantage of using the User Defined data with the associated detailed
information such as foundation height. As with the Level 1 user, the user would start by running
a baseline analysis using the data as brought into HAZUS. This could be done using the
Inventory Collection and Survey Tool (INCAST) or by importing a dataset previously formatted
with the necessary information into the User Defined facility tables. The reader should refer to
the INCAST User Manual for directions on how to use that tool. The baseline analysis will later
be compared to results with using the modified inventory.
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The modification is simple. The user can ether perform a query in the initial database and create
a duplicate database with the foundations elevated to meet the BFE+1-foot requirement. The
revised data will then be analyzed and the results compared and the results can be defined as the
losses avoided by the modification of the inventory.

C.4  Impacts of Remapping Studies

This example demonstrates the use of HAZUS to analyze losses through the use of updated
floodplain boundaries that result from floodplain mapping re-studies. The purpose is to
demonstrate the value of re-mapping in land use planning and the resultant reduction in flood
losses. The use of HAZUS to analyze potential losses under current and future land use
scenarios is a valuable tool for policy makers.

For this analysis, the user would utilize the Flood Information Tool (FIT) to prepare their new
study for use in the flood model. If possible, the user should also prepare the previous flood
study for use in the flood model. If the original floodplain is in hardcopy or paper format, the
user will need to digitize the maps. When digitizing, the user should ensure that the floodplain
boundary is saved as an ArcGIS polygon and the Base Flood Elevation (BFE) lines are digitized
as ArcGIS polylines attributed with the BFE elevation.

The process would be as follows:

1. Create one study region and duplicate the region, or create two duplicate regions where the
user is interested in studying the differences between the two studies.

2. Prepare the original flood study (if the data is available) or digitize the flood maps as noted
above using the FIT.

3. Prepare the restudy for use in the flood model. If the data is available in digital format, the
user should ensure that the data is registered and process it through the FIT in preparation for
use in the flood model.

4. Once the two datasets are prepared, the user can use the Hazard Menu, User Data submenu,
and FIT tab to point to the created FIT areas. It is suggested that the user assign one region
to the original study and another region to the restudy.

5. Analyze the original flood study, either with the default HAZUS data, or with local input
data such as a county assessor data processed through the Building Import Tool (BIT). This
analysis should occur in one of the study regions created in the Step 1 above. The user
should make sure that the inventories analyzed within the two regions are the same in order
to ensure that the results represent the difference in the studies.

6. Analyze the restudy using study region 2 created in Step 1. The inventories should be the
same inventory used in Step 5 above.

7. The user can use an ODBC connection through MS Access and link to the two databases and
query the two results tables to draw a direct comparison. The tables to be linked are
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identified as fIFRGBSEcLossTotal. The tables contain the total loss by census block for the
two regions. Other tables provide the user with differences by occupancy and by building
type, but the initial assessment should be based on the total difference. Other tables can be
found in the Data Dictionary of the Flood Model User Manual.

There is no duplicate process for the Level 1 user. For assistance in processing the flood study
data through the Flood Information Tool, the user should refer to the Flood Information Tool
User Manual.

C.5 Impacts of Structure Acquisition and Removal

In this example the effects of the acquisition and removal of a single structure or a small number
of structures on flood losses will be analyzed. The example discusses how the user prepares the
flood hazard data within the FIT, utilizes the INCAST (Inventory and Collection Tool) to prepare
the inventory data, and imports the data into HAZUS. The example also demonstrates
estimating annualized losses in the study area within and without the targeted structures.

Buyout and acquisition programs are one of the leading approaches for reducing a community
flood risk. The buyout program is most effective after a flood event, when people are more
willing to relocate away from the floodplain, but communities should be mindful that a buyout
program could occur at any time should the homeowner be willing to sell. The flood model will
provide the user with an opportunity to identify those structures that are the best candidates for
acquisition based on their exposure to flooding of different return periods or repetitive loss
nature. For example one home that has the possibility of flooding from a 50-year flood and
higher is a better candidate for acquisition than a home that is not likely to flood until the 100-
year event.

While the user can use the Level 1 hazard for this analysis (i.e. using the default DEM,
hydrology and hydraulics), it is not recommended that this analysis be the basis for determining
the best candidates for an acquisition program unless no other studies are available. It is
recommended that the user utilize the FIT tool and bring in a more accurate flood study to
perform this analysis.

Recommendations for this analysis include: 1) using a high quality DEM and not the default
USGS 1 arc-second data, 2) use a high quality flood study, preferably one done with the same
DEM noted previously and it is preferred to use an HEC analysis, and 3) use GPS technology to
identify the locations of the structures.

The user should use the Inventory Collection and Survey Tool (INCAST) to capture the location,
structure types, and occupancies of all structures of interest. In order to ensure the most accurate
assessment of the losses and potential exposure to flooding, it is recommended that a Global
Positioning Unit (GPS) be used to identify the location of the building within its parcel. With
this location, the flood model can determine the depth of flooding at the location. It is also
important to note the foundation type and subsequent first floor height. NOTE: The INCAST
has a field for first floor elevation. The user will need to convert this to a height (either using a
DEM or by also capturing the height at the time of the site visit). With the buildings loaded into
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the User Defined facility tables, the user should create a study region and select the FIT areas of
interest.

The user then has two options that are really driven by the availability of data. Assuming that
the user has been able to process their FIT analysis has three return periods and the associated
discharge values, the user can compute perform an annualized loss estimate and develop their
“benefit/loss” based on the annualized loss. To do this, the user must first perform the hazard
assessment with enough return periods for the annualized loss. Under the Hazard menu,
Riverine or Coastal submenu, Delineate Floodplain submenu, the user would select the
Annualized Loss hazard assessment. Once this has been completed, the user may the select the
Annualized Loss submenu on the Analysis menu. The final results present to the user the
probable annualized loss that might be exceeded in a given year.

If the user does not have multiple return periods and/or discharges, it is recommended that the
user perform a similar analysis for the available return period (most likely 100-year) and
determine the loss for the structures. The results of this analysis will become the baseline for the
analysis of the benefits of acquisition.

The user can return to the Inventory Menu, User Defined Facilities submenu, and either delete
the structures targeted for the acquisition program, or reduce the square footage to 1-foot thereby
leaving the facility in the database. The user can then create a new scenario and reselect the FIT
areas for a repeat of the previous analysis. Comparison of the results will provide the user with
the necessary information to determine if an acquisition program has a potential positive benefit.

C.6  Impacts of Regulating Stream Flow

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

Users identify, with the mouse, the location of a regulating structure, such as a flood control
reservoir. The algorithm finds the drainage area upstream of that location and defines the
unregulated flood frequency curve. The curve is plotted and a table of recurrence intervals and
associated discharge values is presented for the user to peruse and modify.

As the user enters and/or modifies values in the table, both the curve and the table are revised to
reflect the changes. The first modification results in revising all discharge values associated with
recurrence intervals (frequencies) less (greater) than the user supplied recurrence interval to be
no greater than the modified discharge value. Graphically, the curve is revised by drawing a
horizontal line from the modified point to the point where that line intersects the unregulated
curve. The curve is not revised for recurrence intervals greater than recurrence interval of the
user supplied point. Thus, graphically, a vertical line is drawn from the modified point to the
point where that line intersects the unregulated curve.
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For example, Figure C.4 shows the unregulated flood frequency curve associated with the most
downstream reach of the North Fork of the Shenandoah River. The drainage area there is
approximately 1320 square miles.

Flood Frequency

1000,000

100,000 /

L\

Discharge (cf=)

[\

1,000 —

1000

Probability [Q>Discharge] (percen t)

Figure C.4 Flood Frequency Curve

Consider the ramifications of placing a dam within the reach and controlling the outflow at
14,000 cubic feet per second (cfs). The dam would be large enough to control up to a 50-year
flood. The regulated flood frequency curve at the outflow point is shown on Figure C.4. The
revised part is shown as the dashed line. The modification was accomplished by entering a 50-
year discharge value of 14,000 cfs, shown as the triangle on the curve.

Subsequent modifications are incorporated by assuming a lognormal distribution (straight line on
the graph) between points. Again, the point associated with the smallest modified recurrence
interval is connected to the unregulated flood frequency curve with a line of constant discharge
value (horizontal line). The point associated with the greatest modified recurrence interval is
connected to the unregulated curve with a line of constant frequency (vertical line).

The algorithm translates the effects downstream by assuming that the contribution to the
unregulated flow at some point coming from any portion of the drainage area is proportional to
the size of that portion. That is, a 132 square-mile area contributes 10 percent of the flow to our
example reach. For a given recurrence interval, the reduction in flow at some point resulting
from upstream regulation is determined as follows:

e The unregulated flow value is determined at the point.

e That value is multiplied by the ratio of the drainage areas of the regulated site and the point.
The product is the unregulated contribution from the regulated site.
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e The frequency associated with that unregulated contribution is determined.

e The regulated flow value associated with that frequency is determined and subtracted from
the unregulated value.

That difference is the reduction in flow at the point resulting from the upstream regulation.

The South Fork of the Shenandoah River joins the North Fork to form the Shenandoah River at
the downstream node of our example reach. The drainage area there is approximately 3000
square miles. The 100-year flood discharge is approximately 142,750 cfs. In the algorithm, the
contribution from the North Fork is 62,810 cfs, a little less than the 50-year flood discharge
value. The regulated flow at the potential dam site is 14,000 cfs and, therefore the reduction is
48,810 cfs. The effects of the dam downstream at the upstream node of the Shenandoah River
would be to reduce the 100-year flood discharge value from 142,750 to about 93,940 cfs.

Such an analysis including the accompanying loss estimation in HAZUS can be used to justify a
more detailed investigation into regulating the flow some upstream.

C.7  Impacts of Building Levees

In general, DEMs are not reliable for identifying a continuous embankment with relatively little
width. Because grid cells are connected at the corners as well as the sides, an embankment that
IS not a straight line, in the strictest sense, must be at least two cells wide to be treated as a
barrier to flow. A tool is available in HAZUS to add a levee alignment, attribute the levee with a
level of protection and, for Level 1 analyses determine (within the limits of a level 1 analysis) the
effects of a levee on flood depths within the unprotected portion of the floodplain.

In areas identified as protected by a levee, flood depths are zero for frequencies up to the
recurrence interval of the level of protection provided by the levee. For recurrence intervals
exceeding the level of protection, flood depths are those computed without consideration of the
levee. Similarly, if the option to determine the ramifications of a levee is chosen, two sets of
flood depth grids are created: one with the levee and one without the levee reflected in the DEM.

The levee option is applied by drawing a polyline with the mouse. Flood depth grids have been
created for the reach and the user chooses a grid on which to draw the levee alignment. The
alignment should cross the floodplain twice. The user is prompted to supply the recurrence
interval, in years, corresponding to the level of protection provided by the levee.

If a flood depth grid has been created corresponding to the level of protection or if enough grids
have been created to interpolate that particular grid, the floodplain associated with that grid is
determined. The levee alignment and section of that floodplain between the points where the
alignment crosses the floodplain are used to define a polygon. If the floodplain associated with
the recurrence interval cannot be determined, the floodplain associated with the flood depth grid
chosen to draw the alignment is used to define the polygon.

If the levee alignment does not cross the floodplain twice the user is notified and cautioned that
the floodplain information and supplied levee alignment indicate that the levee does not provide
the entered level of protection.
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If flood depth grids were developed with Level 1 analyses, the user may choose to re-create the
depth grids with the levee represented in the DEM. Note that because the default hydraulic
analyses are performed using normal depth calculations (i.e., no consideration of backwater
effects), flood elevations and, consequently, flood depths and the extent of floodplains will
change only at cross sections within the levied portion of the reach. The effects of the levee on
upstream cross sections will not be reflected.

If the user chooses to investigate the local increases in flood depths resulting from a levee
alignment, a buffer is created one cell size around the user-supplied polyline. The resulting
polygon is attributed with a high elevation value and a grid is created from the polygon. Note
that the grid, or levee, is everywhere at least two cells wide. That grid is merged with the DEM
creating a new DEM that reflects a continuous levee. The protected area is then treated as a
“pool” and, consequently not included in the water surface elevation computations. Figure C.6
shows a (buffered) levee alignment supplied by a user and upstream portion of the “without”
levee flood depth grid shown in Figure C.5.

Figure C.5 Flood Depths in Non-conveyance Areas
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Figure C.6 User-supplied Levee Alignment

Figure C.7 shows the affects of the levee on the flood depth grid. Note the increase in the non-
conveyance areas across the stream from the levee.

Figure C.7 Affects of Levee on Flood Depths
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C.8  Impacts of Flood Warning Systems

The current methodology allows the user to estimate the potential reduction in flood losses due
to flood forecasting or warning. The current methodology uses the Day Curves developed by the
Chicago District of the US Army Corps of Engineers. The user should review the Flood Model
User Manual to see how the dialog is used to modify the damage associated with any given
flood. The user, however, should review the Day curves in the Technical Manual to estimate the
amount of damage reduction that might be afforded for their community. For example, if the
community has historically received only 15 minutes of flood warning, the user can view the
curve and estimate the total expected damage reduction based on effective warning and effective
response.

The effectiveness of the warning and the effectiveness of the response should drive the users’
selection of the expected warning reduction. For example, if the user believes that they can
effectively warn the population, either via radio, TV, and perhaps police/fire notification (such as
reverse 911) and the user also believes the population understands the notification and
effectively responds, then they should select the value provided by the Day Curve. If the user
believes there are limitations to this warning and response, then they should select a lower value.

HAZUS-MH MR3 User Manual



D-1

Appendix D. Flood Specific Table Data Dictionary

Table of Contents

Table Indexes List
High Level List of Flood Specific Tables
Data Dictionary for Flood Specific Tables

Tables

D.1 Table List

D.2 Table Square Footage by General Building Type by Census Block
D.3 Building and Content Exposure by Occupancy by Census Block
(Full Replacement and Depreciated Replacement Values)

D.4 Building and Content Exposure by General Building Type

(Full Replacement and Depreciated Replacement Values)

D.5 General Building Stock Depreciation Function

D.6 User Defined Facilities

D.7 Care Facilities

D.8 Emergency Centers

D.9 Police Stations

D.10 Fire Stations

D.11 Schools

D.12 Highway Bridges

D.13 Railway Bridges

D.14 Light Rail Bridges

D.15 Transportation Facilities Exposure Totals

D.16 Potable Water Facilities

D.17 Potable Water Pipeline Segments

D.18 Wastewater Facilities

D.19 Wastewater Pipeline Segments

D.20 Oil Facilities

D.21 Oil Pipeline Segments

D.22 Natural Gas Facilities

D.23 Natural Gas Pipeline Segments

D.24 Electric Power Facilities

D.25 Utility Exposure Totals

D.26 Agriculture Inventory and Valuation

D.27 Vehicle Inventory and Valuation

D.28 Building, Content and Inventory Damage Functions
for General Building Stock and Essential Facilities

D.29 Bridge Damage Functions for Highway, Railway, and Light Rail

D-3
D-3

D-3
D-5

D-6

D-8

D-9

D-10
D-11
D-11
D-12
D-12
D-13
D-13
D-13
D-14
D-14
D-15
D-15
D-16
D-16
D-17
D-17
D-18
D-18
D-19
D-19
D-20
D-21

D-22
D-24

HAZUS-MH MR3 User Manual



D-2

Tables (continued)

D.30

Utility Facility Damage Functions for Potable Water,

Wastewater, Oil, Natural Gas, and Electric Power
D.31 Agriculture Damage Functions
D.32 Vehicle Damage Functions

D.33

Restoration Functions for General Building Stock

and Essential Facilities

D.34
D.35
D.36
D.37
D.38
D.39
D.40
D.41
D.42
D.43
D.44

Debris Parameters

Shelter Parameters

Direct Economic Parameters Sales and Inventory
Direct Economic Parameters Owner Occupied Buildings
Direct Economic Parameters Recapture Factors

Direct Economic Parameters Rental Costs

Direct Economic Parameters Wage and Capital Income
IELM Time Parameters by Sector

IELM Sector Output

IELM Economic Stimulus Factors

IELM Implan (Level 2) Import Table

D-26
D-27
D-28

D-29
D-29
D-30
D-30
D-30
D-30
D-31
D-31
D-32
D-32
D-32
D-33

Appendix D. Flood Specific Table Data Dictionary



D.1  High Level List of Flood Specific Tables

Table D.1 Table List

Name Description

fISgFootageGBIldgTypeB Square footage by general building type by census block
(thousands of square feet)

fIDepExposureOccupB Depreciated exposure by occupancy by census block ($
thousands)

flIExposureOccupTotal GBS total valuation or total exposure ($ thousands)

fIDepFunction Depreciation functions by specific occupancy

fIDepExposureOccupTotal Depreciated exposure by occupancy

fIDepExposureGBIldgTypeB Depreciated exposure by general building type by census
block ($ thousands)

fIExposureGBIldgTypeTotal GBS total valuation or total exposure by general building
type ($ thousands)

fIDepExposureGBldgTypeTotal Depreciated exposure by general building type ($
thousands)

flUserDefinedFIty Flood specific fields for user defined facilities

flCareFlty Flood specific fields for care facilities

fIEmergencyCtr Flood specific fields for emergency centers

flPoliceStation Flood specific fields for police stations

flFireStation Flood specific fields for fire stations

flSchool Flood specific fields for schools

flHighwayBridge Flood specific fields for highway bridges

fIRailwayBridge Flood specific fields for railway bridges

flLightRailBridge Flood specific fields for light rail bridges

flPotableWaterFlty Flood specific fields for potable water facilities

flPotableWaterPI Flood specific fields for potable water pipelines
(placeholder)

flWasteWaterFlty Flood specific fields for wastewater facilities

flWasteWaterPI Flood specific fields for wastewater pipelines (placeholder)

flOilFIty Flood specific fields for oil facilities

flOilPI Flood specific fields for oil pipelines (placeholder)

fINaturalGasFIty Flood specific fields for natural gas facilities

fINaturalGasPI Flood specific fields for natural gas pipelines (placeholder)

flElectricPowerFlty Flood specific fields for electric power facilities
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Name

Description

fISqFootageGBIdgTypeB

Square footage by general building type by census block
(thousands of square feet)

fIExposureUtil

Summary table of exposure for utility systems ($
thousands)

fIExposureTransport

Summary table of exposure for transportation facilities ($
thousands)

flAgriculturelnventory

Agriculture products inventory table

fIDayVehiclelnv

Daytime vehicle inventory by census block

fINightVehiclelnv

Night time vehicle inventory

fIBldgStructDmgFn

Building damage function (structure)

fIBldginvDmgFn

Building damage function (inventory)

fIBIdgContDmgFn

Building damage function (contents)

fIEssntFItyContDmgFn

Essential facilities content damage function

fIBridgeDmgFn Bridge damage functions (all)
flUtilFItyDmgFn Utility damage function

flVvehDmgFn Vehicle damage function
fIRSFnEssntFIty Essential facilities restoration functions
fIRSFNGBS General building stock restoration
fIDebris Analysis parameters for debris

fIShelterParams

Analysis parameters for shelter requirements

fIBldgEconParamSalesAndInv

Analysis parameters Sales and inventory

fIBIdgEconParamOwnerOccupied

Analysis parameters owner occupied units

fIBldgEconParamRecaptureFactors

Analysis parameters direct economic recapture factors

fIBldgEconParamRental

Analysis parameters building economic rental income

fIBldgEconParamWageCapitallncome

Analysis parameters building economic wage and capital
income

flIELMParamsByTime

Analysis parameters for IELM by time

flIELMSectorOutput

Analysis parameters for IELM sector output

fIIELMStimulus

Analysis parameters for IELM stimulus by sector

flIELMImplanData

IELM Implan table for user import

flIELMParamsByTimeOrder

IELM parameters by time order
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Table D.2 Square Footage by General Building Type by Census Block

Table fISgFootageGBId

gTypeB

Name Description Format Default Value
CensusBlock Census block number char (15) not null
TotalSqft Total square footage by real null (autosum)
census block

WoodF Total wood building square real null
footage

SteelF Total steel building square real null
footage

ConcreteF Total concrete building square real null
footage

MasonryF Total masonry building real null
square footage

ManufHousingF Total manufactured housing real null
square footage
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Table D.3 Building and Content Exposure by Occupancy by Census Block (Full
Replacement and Depreciated Replacement Values)
Tables
fIExposureOccupB,
fIDepExposureOccupB,
fIExposureContentOccupB,
fIDepExposureContentOccupB,

flIExposureOccupTotal, and

fIDepExposureTotal

Name Description Format Default Value
CensusBlock Census block number char(15) not null
TotalExp Total depreciated exposure by int null (autosum)
census block

RESI Total residential exposure ($ int null (autosum)
thousands)

COMI Total commercial ($ thousands) int null (autosum)

INDI Total industrial ($ thousands) int null (autosum)

AGRI Total agriculture building ($ int null (autosum)
thousands)

RELI Total religious ($ thousands) int null (autosum)

GOVI Total government ($ thousands) int null (autosum)

EDUI Total education ($ thousands) int null (autosum)

RES1I Total single family ($ thousands) int

null

RES2I Total manufactured housing ($ int null
thousands)

RES3AI Total multi-family (duplex) ($ int null
thousands)

RES3BI Total multi-family (triplex/quad) int null
($ thousands)

RES3CI Total multi-family (5-9 units) ($ int null
thousands)

RES3DI Total multi-family (10-19 units) ($ int null
thousands)

RES3EI Total multi-family (20-49 units) ($ int null
thousands)

RES3FI Total multi-family (50+ units) ($ int null
thousands)

RES4I Total temporary lodging (hotel) ($ int null
thousands)

RESS5I Total group housing (barracks) ($ int null
thousands)
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Name Description Format Default Value
RES6I Total nursing home ($ thousands) int null
COoOM1I Total commercial (retail sales) ($ int null
thousands)

Comz2I Total commercial (wholesale int null
trade) ($ thousands)

COM3I Total commercial (repair services) int null
($ thousands)

COM4lI Total commercial (professional int null
services) ($ thousands)

COMS5I Total commercial (banks) ($ int null
thousands)

COMé6I Total commercial (hospital) ($ int null
thousands)

coMm7I Total commercial (clinic) ($ int null
thousands)

comMsl Total commercial (entertainment) int null
($ thousands)

comol Total commercial (theater) ($ int null
thousands)

comMiol Total commercial (parking) ($ int null
thousands)

IND1I Total industrial (light) ($ int null
thousands)

IND2I Total industrial (heavy) ($ int null
thousands)

IND3I Total industrial (food/drug) ($ int null
thousands)

IND4I Total industrial (mineral int null
processing) ($ thousands)

INDS5I Total industrial (high technology) int null
($ thousands)

INDGI Total industrial (construction) ($ int null
thousands)

AGR1lI Total agriculture building ($ int null
thousands)

RELL1I Total religious ($ thousands) int null

GOVl Total government (general int null
services) ($ thousands)

Govaai Total government (essential int null
response) ($ thousands)
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Name Description Format Default Value
EDU1I Total education (K-12) ($ int null
thousands)
EDU2I Total education (college) ($ int null
thousands)

Table D.4 Building and Content Exposure by General Building Type (Full Replacement
and Depreciated Replacement Values)
Tables

fIExposureGBIldgTypeB,
fIDepExposureGBIdgTypeB,
flContentExposureGBIldgTypeB,
fIDepExposureGBIdgTypeOccupB,
fIExposureGBIdgTypeTotal, and
fIDepExposureGBIldgTypeTotal

Name Description Format Default Value
CensusBlock Census block number char(15) Not null
TotalExp Total exposure by census block null (autosum)

real
WoodF Total wood building ($ real null
thousands)
SteelF Total steel building ($ null
thousands) real
ConcreteF Total concrete building ($ real null
thousands)
MasonryF Total masonry building ($ real null
thousands)
ManufHousingF | Total manufactured housing ($ real null
thousands)
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Table D.5 General Building Stock Depreciation Function

D-9

Table
fIDepFunction
Default
Name Description Format Value
Age Average age of the structures in study region int not null
RES1Good Depreciation curve for single-family in good float null
condition
RES1Average Depreciation curve for single-family in average float null
condition
RES1Poor Depreciation curve for single-family in poor float null
condition
RES2 Depreciation curve for manufactured housing float null
RES3A Depreciation curve for multi-family (duplex) float null
RES3B Depreciation curve for multi-family float null
(triplex/quad)
RES3C Depreciation curve for multi-family (5-9 units) float null
RES3D Depreciation curve for multi-family (10-19 float null
units)
RES3E Depreciation curve for multi-family (20-49 float null
units)
RES3F Depreciation curve for multi-family (50+ units) float null
RES4 Depreciation curve for temporary lodging float null
RES5 Depreciation curve for group housing float null
RES6 Depreciation curve for nursing homes float null
CcoM1 Depreciation curve for commercial (retail sales) float null
COM2 Depreciation curve for commercial (wholesale) float null
COM3 Depreciation curve for commercial (repair float null
services)
COM4 Depreciation curve for commercial (professional float null
services)
COM5 Depreciation curve for commercial (banks) float null
COM6 Depreciation curve for commercial (hospital) float null
COoM7 Depreciation curve for commercial (clinics) float null
COMS8 Depreciation curve for commercial float null
(entertainment)
COM9 Depreciation curve for commercial (theater) float null
COM10 Depreciation curve for commercial (parking) float null
IND1 Depreciation curve for light industrial float null

HAZUS-MH MR3 User Manual



D-10

Default
Name Description Format Value
IND2 Depreciation curve for heavy industrial float null
IND3 Depreciation curve for food/drug industrial float null
IND4 Depreciation curve for mineral processing float null
industrial
IND5 Depreciation curve for high technology float null
industrial
IND6 Depreciation curve for construction industrial float null
AGR1 Depreciation curve for agriculture float null
REL1 Depreciation curve for religious float null
GOV1 Depreciation curve for government (general float null
services)
GOV2 Depreciation curve for government (emergency float null
response)
EDU1 Depreciation curve for education (K-12) float null
EDU2 Depreciation curve for education (college) float null
Table D.6 User Defined Facilities
Table
flUserDefinedFIty
Name Description Format Default Value
UserDefinedFltyl User defined facility unique id char(8) not null
Occupancy GBS Specific Occupancy Type char(5) null
BldgType User defined facility building varchar(15) null
type
DesignLevel User defined facility design level char(1) null
(Pre/Post FIRM)
FoundationType Foundation type (e.g. slab on char(1) null
grade)
FirstFloorHt User defined facility first floor float null
height
BldgDamageFnld Default building damage varchar(10) null
function id
ContDamageFnld Default content damage function varchar(10) null
id
FloodProtection Flood protection (return period) int null
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Table D.7 Care Facilities
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Table
flCareFlty
Name Description Format Default Value
CareFltyld Care facility unique id char(8) not null
BldgType Care facility building type varchar(15) null
DesignLevel Care facility design level char(1) null
(Pre/Post FIRM)
FoundationType Foundation type (e.g. slab on char(1) null
grade)
FirstFloorHt Care facility first floor height float null
BldgDamageFnld Default building damage varchar(10) null
function id
ContDamageFnld Default content damage varchar(10) null
function id
FloodProtection Flood protection (return int null

period)

Table D.8 Emergency Center

Table
fIEmergencyCtr
Name Description Format Default Value

Eocld Emergency center unique id char(8) not null

BldgType Emergency center building varchar(15) null
type

DesignLevel Emergency center design level char(1) null
(Pre/Post FIRM)

FoundationType Foundation type (e.g. slab on char(1) null
grade)

FirstFloorHt Emergency center first floor float null
height

BldgDamageFnld Default building damage varchar(10) null
function id

ContDamageFnld Default content damage varchar(10) null
function id

FloodProtection Flood protection (return int null

period)
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Table D.9 Police Stations

Table

flPoliceStation

Name Description Format Default Value
PoliceStationld Police station unique id char(8) not null
BldgType Police station building type varchar(15) null
DesignLevel Police station design level char(1) null
(Pre/Post FIRM)

FoundationType Foundation type (e.g. slab on char(1) null
grade)

FirstFloorHt Police station first floor height float null

BldgDamageFnld Default building damage varchar(10) null
function id

ContDamageFnld Default content damage varchar(10) null
function id

FloodProtection Flood protection (return int null

period)

Table D.10 Fire Stations

Table
fIFireStation
Name Description Format Default Value
FireStationld Fire station unique id char(8) not null
BldgType Fire station building type varchar(15) null
DesignLevel Fire station design level char(1) null
(Pre/Post FIRM)
FoundationType Foundation type (e.g. slab on char(1) null
grade)
FirstFloorHt Fire station first floor height float null
BldgDamageFnld Default building damage varchar(10) null
function id
ContDamageFnld Default content damage varchar(10) null
function id
FloodProtection Flood protection (return int null

period)
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Table D.11 Schools
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Table
fISchool
Name Description Format Default Value
Schoolld School unique id char(8) not null
BldgType School building type varchar(15) null
DesignLevel School design level (Pre/Post char(1) null
FIRM)
FoundationType Foundation type (e.g. slab on char(1) null
grade)
FirstFloorHt School first floor height float null
BldgDamageFnld Default building damage varchar(10) null
function id
ContDamageFnld Default content damage function varchar(10) null
id
FloodProtection Flood protection (return period) int null

Table D.12 Highway Bridges

Table
fIHighwayBridge
Name Description Format Default Value
HighwayBridgeld Highway bridge unique id char(8) not null
Elevation Bridge elevation above surface float null
of normal flow (not used)
Table D.13 Railway Bridges
Table
flRailwayBridge
Name Description Format Default Value
RailwayBridgeld Railway bridge unique id char(8) not null
Elevation Bridge elevation above surface float null

of normal flow (not used)
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Table D.14 Light Rail Bridges

Table
flLightRailBridge
Name Description Format Default Value
LightRailBridgeld Light rail bridge unique id char(8) not null
Elevation Bridge elevation above surface float null
of normal flow (not used)
Table D.15 Transportation Facilities Exposure Totals
Table
fIExposureTransp
Name Description Format Default Value

CountyFips Study region county FIPS char(5) not null
HighwayRoads Total exposure highway segments money null
HighwayBridges Total exposure highway bridges money null
HighwayTunnels Total exposure highway tunnels money null
RailwayTracks Total exposure railway tracks money null
RailwayBridges Total exposure railway bridges money null
RailwayFacilities Total exposure railway facilities money null
RailwayTunnels Total exposure railway tunnels money null
LightRailTracks Total exposure light rail tracks money null
LightRailBridges Total exposure light rail bridges money null
LightRailFacilities Total exposure light rail facilities money null
LightRailTunnels Total exposure light rail tunnels money null
Ports Total exposure ports money null
FerrySystems Total exposure ferry systems money null
AirportFacilities Total exposure airport facilities money null
AirportRunways Total exposure airport runways money null
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Table D.16 Potable Water Facilities

D-15

Table
fIPotableWaterFlty
Name Description Format Default Value

PotableWaterFltyld Potable water facility unique char (8) not null

id
UtilIndicator Utility type (unused) int null
FoundationType Foundation type char(1) null
EquipmentHt Height of critical equipment float null

above grade
FloodProtection Flood protection int null
UtilDamageFnld Default utility facility damage varchar(10) null

function id

Table D.17 Potable Water Pipeline Segments

Table
fIPotableWaterPI
Name Description Format Default Value

PotableWaterPlld Potable water pipeline unique char(8) not null
id

Systemld Potable water system varchar(5) null
component id (placeholder)

VulnbltyToScour Pipeline vunerability to scour varchar(10) null
(placeholder)

IDUpperJunction Unique id of the upper smallint null
junction (placeholder)

IDLowerJunction Unique id of lower junction smallint null
(placeholder)

DamageFnld Default damage function id varchar(10) null

(placeholder)
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Table D.18 Wastewater Facilities

Table
flWasteWaterFlty
Name Description Format Default Value
WasteWaterFltyld Wastewater facility unique id char (8) not null
UtilIndicator Utility type (unused) int null
FoundationType Foundation type char(1) null
EquipmentHt Height of critical equipment float null
above grade
FloodProtection Flood protection int null
UtilDamageFnld Default utility facility damage varchar(10) null

function id

Table D.19 Wastewater Pipeline Segments

Table
flWasteWaterPI
Name Description Format Default Value

WasteWaterPlld Wastewater pipeline unique id char(8) not null

Systemld Wastewater system component varchar(5) null
id (placeholder)

VulnbltyToScour Pipeline vunerability to scour varchar(10) null
(placeholder)

IDUpperJunction Unique id of the upper junction smallint null
(placeholder)

IDLowerJunction Unique id of lower junction smallint null
(placeholder)

DamageFnld Default damage function id varchar(10) null

(placeholder)
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Table D.20 Oil Facilities

D-17

Table
flOilFIty
Name Description Format Default Value

OilFltyld Oil facility unique id char (8) not null
UtilIndicator Utility type (unused) int null
FoundationType Foundation type char(1) null
EquipmentHt Height of critical equipment float null

above grade
FloodProtection Flood protection int null
UtilDamageFnld Default utility facility damage varchar(10) null

function id

Table D.21 Oil Pipeline Segments

Table
flOilPI
Name Description Format Default Value
OilPld Oil pipeline unique id char(8) not null
Systemld Oil system component id varchar(5) null
(placeholder)
VulnbltyToScour Pipeline vunerability to scour varchar(10) null
(placeholder)
IDUpperJunction Unique id of the upper smallint null
junction (placeholder)
IDLowerJunction Unique id of lower junction smallint null
(placeholder)
DamageFnld Default damage function id varchar(10) null
(placeholder)
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Table D.22 Natural Gas Facilities

Table
fINaturalGasFlty
Name Description Format Default Value
NaturalGasFltyld Natural gas facility unique id char (8) not null
UtilIndicator Utility type (unused) int null
FoundationType Foundation type char(1) null
EquipmentHt Height of critical equipment float null
above grade
FloodProtection Flood protection int null
UtilDamageFnld Default utility facility damage varchar(10) null

function id

Table D.23 Natural Gas Pipeline Segments

Table
fINaturalGasPI
Name Description Format Default Value

NaturalGasPlld Natural gas pipeline unique id char(8) not null

Systemld Natural gas system varchar(5) null
component id (placeholder)

VulnbltyToScour Pipeline vunerability to scour varchar(10) null
(placeholder)

IDUpperJunction Unique id of the upper smallint null
junction (placeholder)

IDLowerJunction Unique id of lower junction smallint null
(placeholder)

DamageFnld Default damage function id varchar(10) null

(placeholder)
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Table D.24 Electric Power Facilities
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Table
flElectricPowerFIt
Name Description Format Default Value

ElectricPowerFltyld Electric power facility unique char (8) not null

id
UtilIndicator Utility type (unused) null
FoundationType Foundation type char(1) null
EquipmentHt Height of critical equipment null

above grade
FloodProtection Flood protection null
UtilDamageFnld Default utility facility damage varchar(10) null

function id

Table D.25 Utility Exposure Totals

Table
fIExposureUtil
Name Description Format Default VValue
CountyFIPS Study region county FIPS char(5) not null
PotableWaterFclties Total exposure potable water money null
facilities
PotableWaterPipes Total exposure potable water money null
pipelines
WasteWaterFclties Total exposure wastewater facilities money null
WasteWaterPipes Total exposure wastewater pipelines money null
OilFlties Total exposure oil facilities money null
OilPipes Total exposure oil pipelines money null
NGFlties Total exposure natural gas facilities money null
NGPipes Total exposure natural gas pipelines money null
PowerFlties Total exposure electric power money null
facilities
CommpFclties Total exposure communication money null
facilities

HAZUS-MH MR3 User Manual




D-20

Table

Table D.26 Agriculture Inventory and Valuation

flIAgriculturelnventory

Name Description Format Default Value
CountyFips Study region county FIPS char(b) not null
CropType Crop type (e.g. corn) varchar(50) not null
Polygonld Sub-county area where varchar(25) not null
agriculture crops have been
identified in NASS and NRI

AvgAnnualYield Average annual yield based float null
on the NASS dataset

Unit Crop unit of measure (e.g. char(10) null
bushel)

UnitPrice Price per unit of measure float null
(e.g. $ per bushel) from NRI

HarvestCost Harvest cost or the farmers float null

investment into the crop
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Table D.27 Vehicle Inventory and Valuation

Table
fIDayVehiclelnv, and
fINightVehiclelnv

D-21

Default
Name Description Format Value
CensusBlock Study region CensusBlock char(15) not null
TotalVehicle Total vehicles within the census block int null
(autosum)

Cars Total cars within census block int null

LightTrucks Total light trucks within census block (e.g. int null
1/4 ton pickup)

HeavyTrucks Total heavy trucks within census block (e.g. int null
18-wheeler)

TotalExp Total exposure of vehicles in the census float null

TValNewcCar Total value of new cars within the census float null
block

TValUsedCar Total value of used cars within the census float null
block

TValNewLightTrucks | Total value of new light trucks within the float null
census block

TValUsedLightTrucks | Total value of used light trucks within the float null
census block

TValNewHeavyTrucks | Total value of new heavy trucks within the float null
census block

TValNewUsedTrucks Total value of used heavy trucks within the float null

census block
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Table D.28 Building, Content and Inventory Damage Functions for General Building
Stock and Essential Facilities
Tables

fIBldgStructDmgFn,
fIBldgContDmgFn,
fiBldginvDmgFn,

flEssntStructDmgFn,
flIEssntContDmgFn

Name Description Format Default Value
BldgDmgFnID Damage function unique id numeric not null
Occupancy Flood specific occupancy char(5) null

with stories and foundation

(e.g. COM10LN)
Source Damage function source varchar(50) null

(e.g. USACE)
Description Damage function varchar(100) null

description
ft04m Percent damage at -4 ft float null
ft03m Percent damage at -3 ft float null
ft02m Percent damage at -2 ft float null
ft01lm Percent damage at -1ft float null
ft00 Percent damage at 0 ft float null
ftol Percent damage at 1 ft float null
ft02 Percent damage at 2 ft float null
ft03 Percent damage at 3 ft float null
fto4 Percent damage at 4 ft float null
ft05 Percent damage at 5 ft float null
ft06 Percent damage at 6 ft float null
ft07 Percent damage at 7 ft float null
ft08 Percent damage at 8 ft float null
ft09 Percent damage at 9 ft float null
ft10 Percent damage at 10 ft float null
ft1l Percent damage at 11 ft float null
ft12 Percent damage at 12 ft float null
ft13 Percent damage at 13 ft float null
ft14 Percent damage at 14 ft float null
ft15 Percent damage at 15 ft float null
ft16 Percent damage at 16 ft float null
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Name Description Format Default Value
ft17 Percent damage at 17 ft float null
ft18 Percent damage at 18 ft float null
ft19 Percent damage at 19 ft float null
ft20 Percent damage at 20 ft float null
ft21 Percent damage at 21 ft float null
ft22 Percent damage at 22 ft float null
ft23 Percent damage at 23 ft float null
ft24 Percent damage at 24 ft float null
Comment Comment varchar(255) null
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Table D.29 Bridge Damage Functions for Highway, Railway, and Light Rail

Table
fIBridgeDmgFn
Default
Name Description Format Value

BridgeDmgFnld | Bridge damage function unique id numeric not null
Occupancy Bridge specific occupancy char(7) null
Source Damage function source char(16) null
Description Damage function description varchar(50) null
RPO Percent damage for return period 0-years real null
RP25 Percent damage for return period 25-years real null
RP50 Percent damage for return period 50-years real null
RP75 Percent damage for return period 75-years real null
RP100 Percent damage for return period 100-years real null
RP125 Percent damage for return period 125-years real null
RP150 Percent damage for return period 150-years real null
RP175 Percent damage for return period 175-years real null
RP200 Percent damage for return period 200-years real null
RP225 Percent damage for return period 225-years real null
RP250 Percent damage for return period 250-years real null
RP275 Percent damage for return period 275-years real null
RP300 Percent damage for return period 300-years real null
RP325 Percent damage for return period 325-years real null
RP350 Percent damage for return period 350-years real null
RP375 Percent damage for return period 375-years real null
RP400 Percent damage for return period 400-years real null
RP425 Percent damage for return period 425-years real null
RP450 Percent damage for return period 450-years real null
RP475 Percent damage for return period 475-years real null
RP500 Percent damage for return period 500-years real null
RP525 Percent damage for return period 525-years real null
RP550 Percent damage for return period 550-years real null
RP575 Percent damage for return period 575-years real null
RP600 Percent damage for return period 600-years real null
RP625 Percent damage for return period 625-years real null
RP650 Percent damage for return period 650-years
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Default
Name Description Format Value
RP675 Percent damage for return period 675-years real null
RP700 Percent damage for return period 700-years real null
RP725 Percent damage for return period 725-years real null
RP750 Percent damage for return period 750-years real null
RP775 Percent damage for return period 775-years real null
RP800 Percent damage for return period 800-years real null
RP825 Percent damage for return period 825-years real null
RP850 Percent damage for return period 850-years real null
RP875 Percent damage for return period 875-years real null
RP900 Percent damage for return period 900-years real null
RP925 Percent damage for return period 925-years real null
RP950 Percent damage for return period 950-years real null
RP975 Percent damage for return period 975-years real null
RP1000 Percent damage for return period 1000-years real null
Comment Comment varchar(255) null
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Table D.30 Utility Facility Damage Functions for Potable Water, Wastewater, Oil, Natural
Gas, and Electric Power
Table
flUtiIFItyDmgFn

Default
Name Description Format Value

UtilFItyDmgFnID | Utility facility damage function id numeric not null
Occupancy Occupancy char(b) null
Source Source varchar(50) null
Description Description varchar(100) null
t00 Percent damage 0 ft float null
ftol Percent damage 1 ft float null
ft02 Percent damage 2 ft float null
ft03 Percent damage 3 ft float null
ft04 Percent damage 4 ft float null
ft05 Percent damage 5 ft float null
ft06 Percent damage 6 ft float null
ft07 Percent damage 7 ft float null
t08 Percent damage 8 ft float null
t09 Percent damage 9 ft float null
ft10 Percent damage 10 ft float null
Comment Comment varchar(255) null
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Table
fIAgDmgFn
Default
Name Description Format Value
Crop Crop name or crop type varchar(150) not null
FunctionSource Damage function source (e.g. varchar(150) null
USACE)
CalendarDate Calendar date (standard calendar) varchar(15) null
JulianDay Julian calendar date varchar(5) null
PctCropLoss Maximum potential percent crop float null
damage by Julian date
PctLossDuration0_days 0-Day flood duration damage float null
modifier
PctLossDuration3_days 3-Day flood duration damage float null
modifier
PctLossDuration7_days 7-Day flood duration damage float null
modifier
PctLossDuration14 days 14-Day flood duration damage float null
modifier
SortOrder Sort order field used to display Julian int null

day in proper order
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Table

flVehicleDmgFn

Table D.32 Vehicle Damage Functions

Name Description Format Default Value
VehDmgFnID Vehicle damage function numeric not null
unique id
Occupancy Specific occupancy char(5) null
Source Damage function source (e.g. varchar(50) null
USACE)
Description Damage function description varchar(100) null
ft04m Percent damage at O ft float null
ft03m Percent damage at 0.5 ft float null
ft02m Percent damage at 1.0 ft float null
ft01m Percent damage at 1.5ft float null
t00 Percent damage at 2.0 ft float null
ft01 Percent damage at 2.5 ft float null
ft02 Percent damage at 3.0 ft float null
ft03 Percent damage at 3.5 ft float null
ft04 Percent damage at 4.0 ft float null
ft05 Percent damage at 4.5 ft float null
t06 Percent damage at 5.0 ft float null
ft07 Percent damage at 5.5 ft float null
t08 Percent damage at 6.0 ft float null
t09 Percent damage at 6.5 ft float null
ft10 Percent damage at 7.0 ft float null
ft11 Percent damage at 7.5 ft float null
ft12 Percent damage at 8.0 ft float null
ft13 Percent damage at 8.5 ft float null
ft14 Percent damage at 9.0 ft float null
ft15 Percent damage at 9.5 ft float null
ft16 Percent damage at 10.0 ft float null
ft17 Percent damage at 10.5 ft float null
ft18 Percent damage at 11.0 ft float null
ft19 Percent damage at 11.5 ft float null
ft20 Percent damage at 12.0 ft float null
ft21 Percent damage at 12.5 ft float null
ft22 Percent damage at 13.0 ft float null
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Name Description Format Default Value
ft23 Percent damage at 13.5 ft float null
Comment Comment varchar(255) null

Table D.33 Restoration Functions for General Building Stock and Essential Facilities
Tables
fIRSFnGBS and
fIRSFnEssntFIty

Default
Name Description Format Value
SOccup Specific occupancy id char(5) not null
Min_Depth Minimum depth for restoration parameter range int null
Max_Depth Maximum depth for restoration parameter range int null
Min_Restor_Months | Minimum restoration timeline (months) int null
Max_Restor_Months | Maximum restoration timeline (months) int null
Min_Restor_Days Minimum restoration timeline (days) int null
Max_Restor_Days Maximum restoration timeline (months) int null
SortOrder Unique field used to sort occupancies for viewing int not null
Table D.34 Debris Parameters
Table
fiDebris
Name Description Format Default Value

SOccup Specific occupancy id char(5) not null
FoundType Foundation type, basement/no varchar(10) null

basement
MinFloodDepth Minimum flood depth for debris int null

estimation
MaxFloodDepth Maximum flood depth for debris int null

estimation
Finishwt Total weight for finishes float null
StructureWt Total structure weight for debris float null
FoundationWt Total foundation weight for debris float null
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Table D.35 Shelter Parameters

Table
fIShelterParams

Name Description Format Default Value
ParamClass Shelter parameter classification (e.g. char(3) not null
income)
Description Parameter description char(150) null
Factors Shelter modification factors float null
SortOrder Field for sorting classifications in int null
view

Table D.36 Direct Economic Parameters Sales and Inventory

Table

fIBIdgEconParamSalesAndinv

Name Description Format Default Value
Occupancy Specific occupancy char(b) not null
AnnualSalesPerSqFt Annual sales by occupancy float null

per square footage

Table D.37 Direct Economic Parameters Owner Occupied Buildings

Table

fIBIdgEconParamOwnerOccupied

Name Description Format Default Value
Occupancy Specific occupancy char(5) not null
PctOwnerOccupied Percent of square footage float null

that is owner occupied

Table D.38 Direct Economic Parameters Recapture Factors

Table
fIBldgEconParamRecaptureFactors
Name Description Format Default Value

Occupancy Specific occupancy char(5) not null
PctWageRecapture Percentage of wages recaptured float null
PctEmploymentRecapt | Percentage of employment float null
ure recaptured
PctincomeRecapture Percentage of income recaptured float null
PctOutputRecapture Percentage of economic output float null

recaptured
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Table D.39 Direct Economic Parameters Rental Costs
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Table
fIBldgEconParamRental
Default
Name Description Format Value

Occupancy Specific occupancy id char(5) not null
RentalCostsPerSgFtPerMonth Rental costs per square footage float null

per month
RentalCostsPerSqFtPerDay Rental costs per square foot per float null

day
DisruptionCostsPerSqgFt Disruption costs per square foot float null

Table D.40 Direct Economic Parameters Wage and Capital Income

Table

fIBldgEconParamWageCapitalIncome

Name Description Format Default Value
Occupancy Specific occupancy char(5) not null
IncomePerSqftPerYear Owners income per square footage float null

per year
IncomePerSqftPerDay Owners income per square footage float null
per day
WagePerSqftDay Wages per square foot per day float null
EmployeesPerSqft Employees per square footage float null
OutputPerSqftDay Employee output per square footage float null
per day
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Table D.41 IELM Time Parameters by Sector

Table

flIELMParamsByTime

Name Description Format Default Value
Timelnterval Analysis time interval (week, month, char(3) not null
year)
AGRI Agriculture IELM parameter real null
MINE Mining IELM parameter real null
CNST Construction IELM parameter real null
MNFG Manufacturing IELM parameter real null
TRNS Transportation IELM parameter real null
TRDE Trade IELM parameter real null
FIRE Financial, insurance, real estate IELM real null
parameter
SERV Services IELM parameter real null
GOVT Government IELM parameter real null
MISC Miscellaneous IELM parameter real null
ExpBldg Building exposure real null
ExpLL Lifeline exposure real null
Table D.42 1ELM Sector Output
Table
fIELMSectorOutput
Name Description Format Default Value
Sector IELM Market Sector char(4) not null
Output Market sector output real null
Table D.43 1ELM Economic Stimulus Factors
Table
fIELMStimulus
Name Description Format Default Value
Timelnterval Analysis time interval (week, month, char(3) not null
year)
Sector IELM market sector char(4) not null
Stimulus Parameter for the impact of stimulus real null

on the market sector
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Table D.44 1ELM Implan (Level 2) Import Table
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Table
flIELMImplanData
Name Description Format Default Value
Implanid IMPLAN Data table id smallint not null
ImplanSetName IMPLAN data set name varchar(30) null
SetType IMPLAN data economy set type char(1) null
Sector IELM market sector char(4) null
Imports Economy import parameter real null
Supplies Economy supply parameter real null
Demands Economy demand parameter real null
NewEXxports Economy exports parameter real null
AGRI Agriculture sector parameter real null
MINE Mining sector parameter real null
CNST Construction sector parameter real null
MNFG Manufacturing sector parameter real null
TRNS Transportation sector parameter real null
TRDE Trade sector parameter real null
FIRE Financial, insurance, real estate sector real null
parameter
SERV Services sector parameter real null
GOVT Government sector parameter real null
MISC Miscellaneous sector parameter real null
ConsumLow Low consumption factor real null
ConsumMedium Medium consumption factor real null
ConsumHigh High consumption factor real null
DomesticExport Market domestic exports real null
ForeignExport Market foreign exports real null
InitialDemand Initial demand surge real null
FinalDemand Final demand real null
IndustryOutput Total industry output real null
EmplCompen Total employment compensation real null
Proplncome Property income real null
OthProplncome Other property income real null
Employment Market employment real null
Totallmports Total market imports real null
TotFinalPayment | Total payment for imports real null
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Appendix E. GIS Data Dictionary
PATH: C:\Program Files\HAZUS-MH\DATA\FL\Hydro\
NAME: FlIAnCoastinput.mdb

GIS DATA TYPE: Personal Geodatabase
USE: Coastal Hazard

,:l ArcCatalog - Arc¥iew - C:Program Files'HAZUS-MH\DATA\FL"Hydro"H

Filz Edit Wiew Go Tools Help

|
| |3 B2 B X
J
J

Location: II:: “Program Files\HAZU S -MHADAT ANFLAHydrobFlanCoastinput. mdb

e

|| Contents I Prewie

Stylesheet: IFGDE ESRI

{:l ACCEssOries ;I

-{Z3 Adobe Mame
{:l AIM @Natiun

-0 ACD Elounes

r_‘—| PR E=l params

{:l Common Files

D ComPlus Applications

{:l Cryskal Decisions

{:l ePOAgent

-7 ESRI

-2 HAZUS-MH

=27 BIM

=0 DATA

E-E3 FL

EI{:l Hydro

EIG FlanCoastIinput. mdb

E EIEI Mation
T Shoreline
. TIGER_Land

:..[FF] Dunes

_ Params

Feature Datasets:

Description
Container to hold feature classes with
common spatial references

Nation N/A

Feature Classes:

Name Type Description Source
Shoreline Polyline | National smoothed U.S. Census Bureau, 2000 TIGER
shoreline dataset (processed by ABS
Consulting, 2003)
TIGER_Land | Polygon Coastal states and U.S. Census Bureau, 2000 TIGER
territories dataset (processed by ABS
Consulting, 2003)
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Tables:
Name Description Source
Dunes Threshold reservoir volumes for dunesto | Chris Jones & Associates (2003)
withstand being removed by erosion per
return period per geographic area
Params Parameters (transect lengths, wave Chris Jones & Associates (2003)

periods) for coastal calculations per coastal
county

PATH: C:\Program Files\HAZUS-MH\DATA\FL\Hydro\

NAME: FIAnRivHydro.mdb
GIS DATA TYPE: Personal Geodatabase
USE: Riverine hydrologic computations

,:I ArcCatalog - Arc¥iew - C:Program Files' HAZUS-MH '\ DATAFL \Hydro'R

Fil= Edit View Go Tools Help

0 E(EHE A QAS K @

Location: IE:'\F'ru:ugram Fileg\HAZU S -MH\DATANL S HedrohFlaRR vHydro. mdb

]
| =@ |BE X
]
]

Stylesheet:  [FGOC ESH SRy
| x|| Contents | Prewvie
l:| Common Files ;I
-1 ComPlus Applications Mame
{:| Cryskal Decisions c::
-0 eP0Agent S
% ESRI d & dritheedrareg
=0 HAZUS-MH Sl fem
- BIN EElk_TaE
=] DaTA & el
=3 FL B muck
E-23 Hydro B autwsh
5 FlanCoastInput, mdb &l popden_I
Eg FlanRivHydro.mdb qooz
] ol qoos
S chary Elqoto
—{E dflthydroreg — 025
&) Fem q
-[EE] K_TAB qus0
] ol Elaqtoo
&l muck Elqz00
= outwsh Elasoo
- [E] popden_ll Bl
--[EE] qooz & sailperm
--[EE] qoos [0 strdre
--[ZE] qo10 &l strp_i
[EF] qozs & i
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Feature Classes:

Name
cl

Type
Polygon

Description
Clay and silt

Source
“Compilation of GIS Data Layers
For Flash Flood Forecasting,” Michigan
Technological University for the National Weather
Service (date unknown).

ctgrv

Polygon

Coarse-textured
glacial till

“Compilation of GIS Data Layers

For Flash Flood Forecasting,” Michigan
Technological University for the National Weather
Service (date unknown).

dflthydroreg

Polygon

Default hydrologic
regions

Nationwide Summary of U.S. Geological Survey
Regional Regression Equations for Estimating
Magnitude and Frequency of Floods for Ungaged
Sites, 1993

Water-Resources Investigations Report 94-4002,
1994

fem

Polygon

End moraines of fine-
textured till

“Compilation of GIS Data Layers

For Flash Flood Forecasting,” Michigan
Technological University for the National Weather
Service (date unknown).

mtl

Polygon

Medium-textured
glacial till

“Compilation of GIS Data Layers

For Flash Flood Forecasting,” Michigan
Technological University for the National Weather
Service (date unknown).

muck

Polygon

Peat and muck

“Compilation of GIS Data Layers

For Flash Flood Forecasting,” Michigan
Technological University for the National Weather
Service (date unknown).

outwsh

Polygon

Outwash

“Compilation of GIS Data Layers

For Flash Flood Forecasting,” Michigan
Technological University for the National Weather
Service (date unknown).

popden_lII

Polygon

Population density

“Compilation of GIS Data Layers

For Flash Flood Forecasting,” Michigan
Technological University for the National Weather
Service (date unknown).

rc

Polygon

Runoff coefficient

“Compilation of GIS Data Layers

For Flash Flood Forecasting,” Michigan
Technological University for the National Weather
Service (date unknown).

soilperm

Polygon

Soil permeability

Earth System Science Center at Penn State, 2004
Water-Resources Investigations Report 94-4002,
1994

strdft

Polygon

Percent stratified drift

“Compilation of GIS Data Layers

For Flash Flood Forecasting,” Michigan
Technological University for the National Weather
Service (date unknown).

strp Il

Polygon

Percent basin storage

U.S. Environmental Protection Agency, 1994

tr

Polygon

Thin glacial till over
bedrock

“Compilation of GIS Data Layers

For Flash Flood Forecasting,” Michigan
Technological University for the National Weather
Service (date unknown).
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Tables:
Name Description Source
K_TAB | Table of normalized random variables. | Guidelines for Determining Flood Flow Frequency
Variables are Pearson Type IlI Bulletin #17B of the Hydrology Subcommittee, 1982
distributed, covering a range of skew
coefficients
g002 Hydrologic region identifiers and Nationwide Summary of U.S. Geological Survey
regression equation parameters for Regional Regression Equations for Estimating
computation of 2-year discharges Magnitude and Frequency of Floods for Ungaged
Sites, 1993
Water-Resources Investigations Report 94-4002, 1994
go05 Hydrologic region identifiers and Nationwide Summary of U.S. Geological Survey
regression equation parameters for Regional Regression Equations for Estimating
computation of 5-year discharges Magnitude and Frequency of Floods for Ungaged
Sites, 1993
Water-Resources Investigations Report 94-4002, 1994
g010 Hydrologic region identifiers and Nationwide Summary of U.S. Geological Survey
regression equation parameters for Regional Regression Equations for Estimating
computation of 10-year discharges Magnitude and Frequency of Floods for Ungaged
Sites, 1993
Water-Resources Investigations Report 94-4002, 1994
g025 Hydrologic region identifiers and Nationwide Summary of U.S. Geological Survey
regression equation parameters for Regional Regression Equations for Estimating
computation of 25-year discharges Magnitude and Frequency of Floods for Ungaged
Sites, 1993
Water-Resources Investigations Report 94-4002, 1994
go50 Hydrologic region identifiers and Nationwide Summary of U.S. Geological Survey
regression equation parameters for Regional Regression Equations for Estimating
computation of 50-year discharges Magnitude and Frequency of Floods for Ungaged
Sites, 1993
Water-Resources Investigations Report 94-4002, 1994
g100 Hydrologic region identifiers and Nationwide Summary of U.S. Geological Survey
regression equation parameters for Regional Regression Equations for Estimating
computation of 100-year discharges Magnitude and Frequency of Floods for Ungaged
Sites, 1993
Water-Resources Investigations Report 94-4002, 1994
g200 Hydrologic region identifiers and Nationwide Summary of U.S. Geological Survey
regression equation parameters for Regional Regression Equations for Estimating
computation of 200-year discharges Magnitude and Frequency of Floods for Ungaged
Sites, 1993
Water-Resources Investigations Report 94-4002, 1994
0500 Hydrologic region identifiers and Nationwide Summary of U.S. Geological Survey

regression equation parameters for
computation of 500-year discharges

Regional Regression Equations for Estimating
Magnitude and Frequency of Floods for Ungaged
Sites, 1993

Water-Resources Investigations Report 94-4002, 1994
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PATH: C:\Program Files\HAZUS-MH\DATA\FL\Hydro\

NAME: FIAnRivinput.mdb
GIS DATA TYPE: Personal Geodatabase
USE: Riverine hydrologic computations

,:l ArcCatalog - ArcYiew - C:%Program Files'HAZUS-MHDATAFL Hydr

File Edit W%iew Go Tools Help

mo@ REX|LEER A QSN |

J Location: IE:'\F'ru:ugram Files'\HAZ S -MHA\DAT AN L \Hydrio W FlnRivinput. mdb

Stylezhest: IFGDEESHI H &Ry 5

: || Contents I Pre
B-{_ Commman Files =]
CI ComPlus Applications

D Cryskal Decisions @Nation
- ePOAgent EUsFreq
E-7 ESRI

=1-{Z0 HAZUS-MH

E-1 BIM

=3 paTA

=0 FL

E|I:| Hydro

5 FlaniZoastInput.mdb
g FlanRivHydro.mdb
Ela FlanRiwInput. mdb

El@ Mation
. -l basinnet

2] gages
L E wakersheds

MNarme

----- USFreq

Feature Datasets:

Description Source
Nation Container to hold feature classes with N/A
common spatial references

Feature Classes:

Name Type Description Source
Basinnet Polyline | Default river reaches draining | National Operational Hydrologic
100-square miles based on a Remote Sensing Center, (developed
400-meter DEM by Baker), 1998
Gages Point Default stream gage locations | U.S. Geological Survey WATSTORE
attributed with total and Database, 1998

contributing drainage areas,
and the mean, standard
deviation, and coefficient of
skew of the flood frequency
curve at the gage
watersheds | Polygon | Default watersheds draining National Operational Hydrologic
100-square miles based on a Remote Sensing Center, (developed
400-meter DEM by Baker), 1998
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Tables:

Description
USFreq Frequency-based discharge data associated | National Operational Hydrologic

Remote Sensing Center, (developed
by Baker), 1998

Water-Resources Investigations
Report 94-4002, 1994

with the default reaches

PATH: C:\Program Files\HAZUS-MH\DATA\FL\Hydro\

GIS DATA TYPE: Raster Dataset
USE: Riverine hydrologic computations

,,‘.'l ArcCatalog - ArcYiew - C:"Program Files' HAZUS-MH\DATA"FL Hydro

JEiIe Edit Wiew Go Tools Help
| e|com|m®B X ERaasiv| aa

J Location: IE: “Frogram Fileg\HaZI1 S -MHNDAT AVFLAHpdro

JSl_l,lIesheel: IFGDE ESFRI j 3 %‘ L_-_*il Y o5
- || Contents | Previewl het.
B-{_1 Cornmon Files |
E-{21 ComPlus Applications Mame
D Crystal Decisions E gFInnCoastInput.mdb
CI ePOhgent aFIAnRiVHydro.mdb
B0 ESRI 5 FlanrivInput. rdb
B0 HAZUS-MH B rp
D BIN B geofact
=1 DaTA B hel
=2@n B 10024
=3 Hydra Efitoz4
E]---a FlanZoastInput. mdb @izzq
[]---a FlanRivHydro.mdb i iz524
E]---a FlanRivInput.mdb B 5024
@ fre @jantemp
@ g=ofact @martemp
ﬁ hel @
] 10024 TREaNANNQEEC
- 11024 B meanannrunaff
@ 724 %SI‘ITWFB"
% 5024 B scid
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Raster Datasets:

E-7

Name Description Source
frp Percent forest cover The Center for Advanced Spatial
Technologies at University of
Arkansas, Fayetteville. Cited in
“Compilation of GIS Data Layers
For Flash Flood Forecasting,”
Michigan Technological University
for the National Weather Service
(date unknown).
geofact Wyoming geographic factor
hel High elevation indices Water-Resources Investigations
Report 94-4002, 1994
110024 100-year, 24-hour precipitation in Water-Resources Investigations
inches Report 94-4002, 1994
11024 10-year, 24-hour precipitation in Water-Resources Investigations
inches Report 94-4002, 1994
1244 2-year, 24-hour precipitation in Water-Resources Investigations
inches Report 94-4002, 1994
12524 25-year, 24-hour precipitation in Water-Resources Investigations
inches Report 94-4002, 1994
15024 50-year, 24-hour precipitation in Water-Resources Investigations

inches

Report 94-4002, 1994
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jantemp

Mean minimum January temperature
(degrees Fahrenheit)

The National Summary of US
Geological Survey Regression
Equations for Estimating
Magnitude and Frequency of
Floods for Ungaged Sites, 1993
Water-Resources Investigations
Report 94-4002, 1994

martemp

Normal daily maximum March
temperature (degrees Fahrenheit)

The National Summary of US
Geological Survey Regression
Equations for Estimating
Magnitude and Frequency of
Floods for Ungaged Sites, 1993
Water-Resources Investigations
Report 94-4002, 1994

meanannprec

Average precipitation index

The National Summary of U.S.
Geological Survey Regression
Equations for Estimating
Magnitude and Frequency of
Floods for Ungaged Sites, 1993
Water-Resources Investigations
Report 94-4002, 1994

meanannrunoff

Mean annual runoff (inches)

Water-Resources Investigations
Report 94-4002, 1994

snowfall

Average seasonal snowfall

The National Summary of U.S.
Geological Survey Regression
Equations for Estimating
Magnitude and Frequency of
Floods for Ungaged Sites, 1993
Water-Resources Investigations
Report 94-4002, 1994

soila

Soil type A

“Compilation of GIS Data Layers
For Flash Flood Forecasting,”
Michigan Technological
University for the National
Weather Service (date unknown).

soild

Soil type D

“Compilation of GIS Data Layers
For Flash Flood Forecasting,”
Michigan Technological
University for the National
Weather Service (date unknown).
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Appendix F. ALOHA / MARPLOT Integration
with HAZUS

F.1 Introduction

F.1.1  Purpose

The goal of the document is to show how Aloha/Marplot can be run from within HAZUS and the
results could be overlaid onto HAZUS inventory and results.

F.1.2  Scope

This document describes how Aloha/Marplot could be launched from HAZUS and the results
from Aloha/Marplot could be brought into HAZUS for overlay analysis. This document doesn’t
explain how to run Aloha / Marplot.

F.2  Prerequisites

HAZUS doesn’t install Aloha/Marplot as part of its installation. Before Aloha/Marplot could be
used from HAZUS, the user needs to install Aloha and Marplot. Once Aloha and Marplot are
installed HAZUS automatically detects the application and launches it.

F.3  Running Aloha and Marplot from within HAZUS

1.  Start HAZUS, 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 |3rd party Models| ALOHA| Run.
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Figure F.1
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3. HAZUS will check whether the ALOHA program is installed or not. If you have installed
then click yes. If not Click NO. Install ALOHA.

Hazus-MH

ALOHA program carnok be located by HAZUS-MH. Did you install ALOHA recently?

Figure F.2

When you click yes HAZUS will search the ALOHA program and launch ALOHA as
shown.
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Figure F.3

4.  Use Aloha for the Region you want (It should be a location within the study region which
you have aggregated). Generate Foot Print files.

5. Once you have generated ALOHA outputs close Aloha application and select the Analysis
13" party Models| MARPLOT]| Run
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HAZUS 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.

hazus-mn Zi

MARPLOT program cannat be located by HAZUS-MH, Did wou install MARPLOT recently?

Figure F.5

When you click yes HAZUS will search the MARPLOT program and launch MARPLOT
as shown in Figure F.6 below.
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MARPLOT® 3.3
Developed by
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anm
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Responze Division, NOAA

in collaboration with

Bureau of the Census,
US Department of Commerce
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Figure F.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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Figure F.7

8. Now Export to Marplot output using File-Export menu of Marplot as shown in Figure F.8.
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Export ~Format
&+ gelected objects " MARPLOT ImportfExport [MIE)
" search collection ~Simple Text

" MARPLOT Simple Point Formal

= Arcinfo GENERATE format files
[in a folder named GENFILES]

Fields... |

Cancel | Help... |

Figure F.8

Come Back to HAZUS. Select the Analysis |3'd party Models] MARPLOT| Get Last
FootPrint.
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This will bring the Marplot output in to your stuffy Region. If successful, HAZUS will give

message
Hazus-mH

Calculated the Foot print successFully,

Figure F.10

10. To see footprint map, select the Analysis |3rd party Models] MARPLOT| Map Last

FootPrint
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Figure F.11

11. HAZUS will add the Marplot Layer as shown in Figure F.12.
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Figure F.12

12. To calculate Exposure under Marplot area, select Analysis |3rd party Models| MARPLOT]

Calculate Exposure
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Figure F.13

13. HAZUS will calculate the exposure for ALOHA/MARPLOT and prompt with completion
message
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Hazus-MH ]

Calculated Marplot exposure successfully,

Figure F.14

14. To view results select Results |3m party Models
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Figure F.15

15. HAZUS will show the Result’s browser for ALOHA/MARPLOT exposure.
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_iof x|
ALOHA 7 MARPLOT | FLDVIEW / FLDWAY |
— | ahle

Bl Tract. | Pooulation Expozed | Tot.Val Exposed fthous §1. =

13067031 202 12 2
13067030210 6,434 362
13067031107 7564 418
13067030501 4314 29
13067021202 6,273 55
12067020405 12,814 4
12067030800 | 19,075 146
12067031007 10,565 46
12067021108 £.791 41
12067020902 14,504 E2
12067030329 | 1,140 12
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Figure F.16

To view summary report Results | Summary Reports
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Figure F.17

rd
Thengoto3 Party Tab and Select ALOHA / Marplot Report and click view.
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18. HAZUS will launch summary report for ALOHA/Marplot.

i Risk Assessment Tool Report
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Population and Assets at Risk from Airborne Releases Toxic

Ceceniber 13, A

Realderrtial Non-Realdental
Populnfian
Etpoaurs Egpoaurs
Georgia
Gkl xR g 1353 556 A5 12335
Total State 305,122 12,321,686 311,588 17,595,275
Total 8tudy Reglon 335,122 13,681,686 3.r 11,585 1,505,278

Figure F.19
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Appendix G. FLDWAV / FLOODVIEW Integration
with HAZUS

G.1 Introduction

G.1.1  Purpose

The goal of the document is to show how FLDWAV/FLOODVIEW can be run from within
HAZUS and the results could be overlaid onto HAZUS inventory and results.

G.1.2  Scope

This document describes how FLDWAV/FLOODVIEW could be launched from HAZUS and
the results from FLDWAV/FLOODVIEW could be brought into HAZUS for overlay analysis.
This document doesn’t explain how to run FLDWAV/FLOODVIEW.

G.2  Prerequisites

HAZUS doesn’t install FLDWAV/FLOODVIEW as part of its installation. Before
FLDWAV/FLOODVIEW could be used from HAZUS, the user needs to install FLDWAYV and
FLOODVIEW. Once FLDWAYV and FLOODVIEW are installed HAZUS automatically detects
the application and launches it.

G.3 Running FLDWAYV and FLOODVIEW from within HAZUS

1. Install FLDWAV 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 G.1.
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=4 np13135 ATLINGT7AT o THNE  bpokosen
0 o 0 Flopres (] mHJnn_J:cpd 134008 Adobe bookel Do
5 = Local Disk C:] =] Fcan te 1K8  TedDocuen
e o [AIMOCERK FOH AKE  Fortiie
4 00 ARCOBBIECTS (AJRER4EN FON 1S Fanlia
#1- ) &ecTubn At Ll A
0 el
4 ] Doouseriz ard Swthng:
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=1 L loodmepdee
=] sitgshianna
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Figure G.1
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Install FLDVIEW on the computer.

For Windows 2000

Vi.

Right click “My Computer” and select “Properties”.
Select the “Advanced” tab and click “Environment Variables” as shown in Figure G.2.
Click “New” located under the window that’s titled “User variables for...”

In the “Variable Name” field type “FLDVIEW_DIR”
In the “Variable Value” field type <full path name> as shown in Figure G.3

NOTE - <full path name> points to the folder in which the project (.apr) is
located not the actual project.
Select “Ok” to close the dialog. Then “Ok™ again, twice, to exit out of “My Computer”

Systom Properties 22

General | Network Identification | Hardware | Ussr Profiles. - Advanced I

— Parformancea

| Performance options control how applications use memony,
which affects the speed of your computer.

Perfarmance Options...

— Erreronment YWYanables

J Erviranment variables tell sour computer where to find certain
tpes of information.

Ervironment Varishles. |

Crartup and Becoven

- Startup and recowerny options el your compiter how to start
and what to do if an error cauzes your computer to stop.

Startup and Recoveny. |

OkE I Cancel I Al

Figure G.2
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Environment Yanables _ 2] x|
User wariables for mpl8136
Variable | Value
FLOYIEW DIR i \Floodmapdata)susquebannalewistown
TEMP diitemp
TMP diitemp
M Edit... | Delete |
— System variables
Yarigble | Walus | 5
APRESSTMPDIR diitemp
ComSpec CHWINMT svstemd2icmd exe
LOGSCRIPT Z:\Program Files\UniPrintLog Files
NUMBER_CF PR... 1
05 Windows_MT =]
Mew, .. | Edit.., | Delete |
OF | Cancel |
Figure G.3

G-3

Start HAZUS, aggregate the appropriate region as per the requirement at county, block or

at tract level.

Open the region, from the menu; select the Analysis |3rd party Models| FLDWAV| Run.

#_Hazus-MH:E arthquake-Lewistown. PA

Eile Edit Yiew Inventory Hazard Analysis Results Insert Selection Tools Help
P = | §| X B3 7 Damage Functiors b [ [Q P ‘ x?
2 : Restoration Function
[EeEEEEEDw—
Bararnatars 13
o v [+ ]2 - i s sl A0
»
ElS Layers g
= Study Region Tract = b |
[ i Elood vigw: (3
= Study Region Baundary "
= £ Mitigation Yizard
M
C ]
: M
= =5 |- ]
i ]
r g

Figure G.4
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8.  HAZUS will check whether the FLDWAYV program is installed. Click yes as shown in
Figure G.5 and the program will look for the FLDWAYV folder location and pops up a DOS
prompt menu, as shown in Figure G.6, where the user can enter the input and output data

file names.

7

FLDWAY program cannot be located by HAZUS-MH. Did vou install FLDWAW recently?

Figure G.5
Eile Ectt Yese Inveriory Hegard gnakes Besile et Selecton Took Helb
@/HB& PRy T o 4w

&l L 2 e e T |

Edlie = b |- :.wl

| est) | ]

I
=
1=

= = Layers : -
B [0 Sk Aegion Track © A HdmarvAHdwa v e =

= B Stk Regon Baunds

NUS FLOWAY 1.8 8 (0ATE: NOVEMBER 24, 1998}

ENTER IMPUT FILE HNIAME :

Figure G.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 G.7.).
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[olicizay pe el G
Folders % | [ Mame ¢ Size [ Type [ Modified [

] Deskiop [#] DATAFILE 1KE File 5/19/2004 211 PM
+1-ZY by Documents [ Ex1 5KB File B423/2003 B:37 PM
ST rmp1 136 ATLINEI741 ~IFLDGRF EXE 135KE  Application B423/2003 6:37 PM
é 3% Floppy [4:] E Fledware. e FTEKE  Application E/23/2003 B:37 PM
2= Local Disk [T fldwiar_doc. pdf 1.342KB  Adobe Acobat Doc. B/23/2003 B:37 PM
© ] MeGIS_Concepts hawharur. bt 2KB  Tewt Document B/23/2003 6:37 PM
50 ARCOBBJECTS MODERN.FON BKE  Font file 6/23/2003 6:37 PM
-0 ArcTutar 4] ROMAN FON 11KE  Font fie 6/23/2003 6:37 PM

407 del [55] ustput S30KE Fle 5/24/2004 10:13 AM

{1 Documents and Settings 2] Output BS TKE B File 5/24/2004 1013

£ divers ] Output BSL OKE BSLFie 5/24/2004 1013 A

(] FLDVIEW [#] Output BSR OKE BSR File 5/24/2004 10:13 &M

23 A =] Output BSS 1KB BSS File 5/24/2004 10:13 AM

1 ] floodmapdata ] Clutput D5 1KB D5 File 5/24/2004 10-13 AM

=] 1386 8] Output FLD 1KE FLDFile 5/24/2004 10:12 &M

=1 PeSd EDaupu 62 OKE WirZip File 5/24/2004 10:13 AM

1) Progiam Fies ] Ot H HNKE HFE 5/24/2004 10:13 M

FHLCT temp ] Output HS 1KB HS File 5/24/2004 10:13 AM

£ WINNT f] Datput LOC 1KB LOCFle 5/24/2004 10:13 AM

- Data (D7) [#] Output. 0BS OKE  OBS File 5/24/2004 10:13 AM

& Compact Disc E7) ] Dlutput P, 2KB  PKFile 5/24/2004 1013 AM

&% Compact Disc (F:) ] utput 8 251KB O Fie 5/24/2004 1013 AM

- Mew Volume (G1) ] Oatput. TiM 4KB  TIM File BA24/2004 10-13 AM

52 Jfilest on ‘Alantabde’ (2] 8] Output TTL 1KB TTLFie 5/24/2004 10:13 AM

52 Kiilest on ‘SHlantabde’ (K] =] Output US 1KB USFile 5/24/2004 10:13 AM

52 Ifles$ on 'atlantsbde (L) ] Dutput 45 TKB XS File 5/24/2004 10:13 AM

Figure G.7

10. Once FLDWAYV output has been generated, select Analysis| 3" party Models| Flood
View| Run from HAZUS (Figure G.8).
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Figure G.8

11. After providing the input/output data file names, press Enter on the keyboard. The output
is placed in the FLDWAV folder location.
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12. HAZUS 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 =]

FLOAWIE S program cannat be located by HAZUSH. Did pou inzstall FLDWIEMW recently?

ez Mo |
Figure G.9
Open 21 x|
Lok in; I ] lewistown j - I'fi( Ef~
102050304 (1 observedD ata
|1 autocaddata (1 outputt grid
B export 3 Lzgzdata
|1 farecastdata Ei fldwiew w002 apr
BT griddata
3 imagedata
_linfo

File narmne: |fldview_vDI]2.apr | Opety I
Files af bype: |Files [*.apr] ;I Cancel |

2
Figure G.10

13. Complete the analysis in FLDVIEW. From the menu select the Analysis| ch party Models|
FLDVIEW| Map Flood View. The flood map generated in the ARCVIEW is added to the
Table of contents in HAZUS.
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Hazus-MH:Earthquake-Lewistown, PA

1= & Flaod view print

m
1= B Study Fiegion Tract

[
= [ Study Region Boundamy
O

Figure G.11

14. To calculate the exposure, from the menu select Analysis| 3" party Models| FLDVIEW|

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 Hesults

[ | Pooulation | Tat ed Tthous $1 | Aes. Yal. -d ftho
42057 9E0R00 42 2,080 1875 =
42087360800 143 9664 b.545
42057360800 1 83| ED

Figure G.12
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Appendix H. Running HAZUS with SQL Server 2005

H.1 Introduction

HAZUS-MH MR3 uses SLQ 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.

The purpose of this document is to show how HAZUS-MH MR3 can be configured to run with a
full version of SQL Server 2005 and also how to configure HAZUS-MH back to run with the
SQL Server Express-based default installation.

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 does it install nor does it include 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.

H.2  Purpose

This document describes all the steps that the user needs to perform to configure HAZUS-MH to
run with SQL Server 2005. This document doesn’t explain how to install and run HAZUS-MH.
For that, refer to Chapter 2 of the User’s Manual.

H.3  Steps to Configure HAZUS-MH to Run with SQL-Server 2005

1. Install HAZUS 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 H.1) and click the
“OK” button to open the Registry Editor.
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= Type the name of a program, Folder, document, or
5 Inkernet resource, and Windows will open it Far you,

Open: |regedit v|
| oc || cancel || Browse. |
Figure H.1
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 H.2).

% Registry Editor

File Edit Yiew Favorites Help
& ESRI A Name Type Data
= Fema [aB]FLOCDVIEWFILE REG_57 NONE_
(0 HAZUS-HH [E¥]HunALRUR REG_DWORD 0300000000 (0)
-L—I EQ LaunchRegionWizard REG_DWORD 0:x00000000 {0}
g EEDataBmwser [aB]MarPlotPath REG_SZ NONE_
23 Gererdl MRwersion REG_SZ 060606
3 HY ProgPath REG_SZ CtiProgram FilesiHAZUS-MHY,
- Garmin [ab]Provider REG_SZ SQLOLEDE, 1
] Gemplus pwd REG_SZ gohazusplus!!!
-2 Google i RegionDan REG_SZ Provider=SQLOLEDE, 1; Initial Catz
[ Hewlett-Packard RegionsPath REG_SZ2 c:\HazusRegions
BRI s [ab]Regionter REG_SZ 070707
# L] InstalledOptions RE]RowLirnit REG_DWORD 000001000 {4096)
] Installshield [ab] REG_SZ ATLZHRHZ7 1\ HAZUSPLUSSRYR,
-] Intel [B¥]serverstp REG_DWWORD 000000007 (7)
(] Interactual Technologies [@8]sysDbcn REG_SZ Provider=SQLOLEDE. 1;Initial Catz
i (1 Intersoft Solutions SystemCatang REG_SZ syHazus
L?‘ [ iPass uid REG_5Z hazuspuser
-3 JavaSoft [3B]version REG.S7 5.10.44 :
=8 L 2IE >
[t ComputeriHKEY LOCAL_MACHINE\SOFTWARE|FEMAHAZUIS-MH|General

Figure H.2

4.  Double click on “ServerName” (shown highlighted above in Figure H.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.

! The instance name is specified during the SQL Server 2005 installation.
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5.

8.
9.

You can get the names

H-3

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 H.3.

B Microsoft SOL Server Management Studio

File Edit Wiew Tools Window — Community  Help

BB5HE G4 RERES,

arel Summary
Connect - 3 A T e E-a 4 ist [+ Repgrt -
= [ ATLHW32P31\5QL2005 (SGL Server 3.0,1399 - PES|17205)
[ Databases Lj R
= [ Security Loglns
Ca ATLHW32PI115QLZ00S Security|Lagins
[ Server Roles
3 Credertials
[ Server Objects Mame Created
[ Replication BB ATLHW3ZPSLSOLServer200SMSFTE. ., 7/17/2007

[ Management
[ Motification Services
L& SGL Server Agent (Agent ¥Ps disabled)

B0 ATLHWA2P1 1501 Server200SMSSQL...  7/17/2007
DA ATLHW32P91\SCL Server 20055GLAge. . 7/17/2007

- X

9 Tkem(s)

Of BLILLTIM} Administratars F17fz007
Ly hazuspuser Flz3fz007
At AUTHORITY|SYSTEM Fi17jz007
A PRSI 7205 7j25/2007
A PESTITE14 7j23{2007
A sa 4{3/2003
Ready
Figure H.3

In “SQL Server Properties — New Login” dialog, enter “hazuspuser” in the name field

without parentheses as shown in Figure H.4.

Click SQL Server Authentication option. Enter the password "gohazusplus!!!" without

parentheses. Click OK.

Uncheck the “User must change password at next login” option if it is checked.

Click OK.

in 7 and 8 above by copying

them from registry

[HKEY LOCAL_MACHINE\SOFTWARE\FEMA\HAZUS-MH\General] (see Figure H.2).

a. For Name field copy it from uid in the registry and paste it in the appropriate field.
b. For Password copy it from pwd in the registry and paste it in the appropriate field.

c. It's better to copy these values from registry to avoid typos.
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F Login - New

4 General

% Server Roles
% User Mapping
% Securables
12 Status

Server
ATLHW3IZPI1550L2005

Connection;
FESJAT205

3¢ Wiew connection properties

| Progress

Ready

;S Scrpt - iz"] Help

Login harme: hazuspuser
(3 Windows authentication
(*) S0L Server authentication
Pazzwaord: |uu-uuu.u

LConfirm pazswaord: |................

Enforce password policy
Enfarce pazsword expiration

[1ilser must change password at nest lodgin:

Certificate name: |

ey name: |

Default database: | mazter

Default language: | <default:

Ok

][ Cancel ]

Figure H.4

10. After that Click Server Roles Tab and check sysadmin. Click OK (Figure H.5).
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11.

12.

E Login - News

2 Gereral

54 Server Roles
._.:@ Usger Mapping
44 Securables
2 Status

Server

ATLHW32PI1NSGL2005

Connection:
PESJYT205

3y View connection properties

Feady

S Script = [E‘] Help

Server role iz used to grant server-wide security privileges to a user.

Server roles:

[ bulkadmin
[ dbcreator
[ diskadmin
[ proceszadmin
public
[ securityadmin
[ serveradmin
tupadmin
|-|ir|

0K

] [ Cancel

Figure H.5

Confirm password “gohazusplus!!!” and Click OK.

Now connect 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 H.6).

HAZUS-MH MR3 User Manual



H-6

B Microsoft SOL Server Management Studio |L”E|E|
File Edit Wiew Tools Window Community Help
ol Mewouery [y

L

Y

I plorer ~Summary v X
Connect~ || @0 m [d) T 3 A & T
[Ld patabase Engie... || server 5.0.1393 - PES I 7205)
@ Analysis Services, ., D ATLHWB 2 P9 1 \SQ L2000 (SQL Server 8 o 0- 1 94 - PBSJ
[ Inkegration Services... ATLHW3ZPS1150L 2000 6 Ttemis)
Iﬂ Reporting Services. .,
@ S0L Server Mobile... ame
E‘. diskadmin [ Databases
™, processadmin [ Security
A DUbI'C_ ) [C3 Server Objects
E‘.. securityadmin [ replication
E‘.. serveradmin Ea Mapnagemant

E‘.. setupadmin
E‘. sysadmin
3 Credentials
=3 Server Cbijects
[ Replication
[ Management
[ Motification Services
B 5 £

|_%SQL Server Agent

gent ¥Ps disabled)
SQL 5 5.0,194 - PBS]Y17205)

[ Databases

[ ecurity

[ Server Objects
|1 Replication

[ Management

|_% SOL Server Agent

Ready

Figure H.6
13. For Server name select or type in YourComputerName\HAZUSPLUSSRVR.
14. Select Windows Authentication for the Authentication.

15. Click on the Connect button.

'.7_'- Connect to Server, E

Microsoft- 4" Windows Server System

SQL Server 2005

Server name: |ATLHW/32PS1\HAZUSPLUSSRYR v|
Authentication: | Windows Authentication w |
| |

LConnect ] [ Cancel l [ Help ] [ Dptions »» ]

Figure H.7
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16. Now, the new database server will be visible on the Management Studio as shown in
Figure H.8.

B Microsoft S0L Server Management Studio

File  Edit VYiew Tools

Hencuery | [y B 06 5 05 4 @ B EERREEF
I 5ummarﬂ
(aG.az

| | ATLHW32P91\HAZUSPLUS

ATLHW32PA11HAZUSPLUSSRYR

Window  Community  Help

Connect~ &) m 4] T
= La ATLHW32P9115QL2005 (SOL Server 9.0,1399 - PES17208)
[ Databases
= [ Security
3 Logins
(=1 [ Server Rales
8, bulkadrin
8, dbereator harne
8, diskadmin A Databases
8, processadmin [ Security
B public ] [ Server Objects
@ securityadmin [ Replication

8, serveradmin o ,
A, setupadmin lanagemen

@ sysadmin
[ Credentials
(23 Server Objects
[ Replication

List |+ Repgrt -

(L1 Management
[ Motification Services
7l SGL Server Agent (Agent &Ps disabled)

[ Databases
3 Security
(L1 Server Objects
(3 Replication
[ Management

|~

Ready

Figure H.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 H.9).

Fle Edit View Tools Window Community Help

Dty [y | i 0 B 3 5 6 B (A B2 B

Connect~ | &3 = |4 7
M8 securityadmin
M serveradmin
B setupadmin
M, sysadhin

[ Credentials

Server Objects

|

|| Alamence

| AlamenceEq
| Alamnce_alHAZ
| colusa

U FITmpDE

| LA 2tract

U SyBIT

w1

N Database. ..
Mew Query
Script Database as »

Summary |

= WER- g

Freport ~

[ ] syHazus

ATLHwW32P3 1 HAZUSPLUSSRYR DAt sbasestsyHazus

[ Replication p—
3 Management [Database Diagrams
[ Mokification Services Camatien
N SGL Serwer Agent (Agent XPs disablad) B viows
Bl [{§ ATLHW32P91|HAZLISPLUSSRYR, (SQL Server 9.0,3042 - PES1117205) Qs
= [ Databases ynomms
[ System Databases [ Programmabilty
| AlamedarL [ Service Broker
[ Security

Rename Shrink, 3
Delete

BackLp...
Refresh Restare »

Properties

Generate Scripts...
Import Data...
Export Data...

Figure H.9
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18. Navigate to the folder that represents the new server (ATLHW32P91 in Figure H.10).

Select Database folder and Right click the mouse, Select Attach... database... option as
shown in Figure H.10.

l:_- Microsoft SQL Server Management Studio

File Edt View Took indow Community Help
S hew Query | [Jy oy iy [ [ S @

Summary|

Connect * _gg a lg f \_2 Iﬂ : J}

=] LB ATLHW32P91150L2005 (SQL Server 9.0,1399 - PBS1|17205)

g Securip  Mew Database... D Data baSes
[ Lo|

=Case

>

ATLHW32PI1150LZ005)Databases
Restore Datahase...
Restare Files and Filegroups...

4 Ttem(s)

Mame:
Refresh [ System Databases
processadmin
p

[J Database Snapshots
ublc [ adventureworks
securityadmin | Adventureworksow
serveradmin
T setupadmin
A, sysadmin
[ Credentials
[ Server Objects
[ Replication
[ Management
[ Motification Services
|_Ifb SQL Server Agent (Agent ¥Ps disabled) §
= La ATLHW32P911HAZUSPLUSSRYR (SQL Server 9.0.3042 - PES1|17205)
= [ Databases
[C3 System Databases

(el (]

7

[J AlamenceEq

1 Alarrcn AILAT

£3

Figure H.10

19.  This will launch the Attach Database dialog as shown in Figure H.11.

. Attach Databases E]@

Selectapa c .
Script - Hel
2 General S seret - BHeb
Databases to attach:
MDF File Location Database ...  Attach As Owner Status Message
Add Hemave
Database details:
Original File Mame File Type Current File Path Message
Server
ATLHWI2P31450L2005
Connection:
PESJNT205
_g_ﬂf Wiew connection properties
Ready
Remave

Figure H.11
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21.

22.

23.
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Click Add button and browse to the folder where HAZUS-MH is installed. Within
HAZUS-MH folder, open Data folder (Figure H.12).

Select SyHazus_Data.MDF and click OK twice.

You should get a message that syHazus is attached successfully.

i Locate Database Files - ATLHW32P911S0L 2005 EER

Select the file:
3 Windows Media Player A
3 Windows NT
[ Windowslpdate
3 Windip
[ werox
3 ‘ahoo!

-3 Python24
1 quaranting
{1 RECYCLER
{1 ritemp
[ sysprep
{3 Swstem“olume Information
[ temp
3 WINDOWS
=3
= 3 HAZUSMH
3 BIN
=0 DATA
3 EQ
3 FfL
3 HU
1 sl
au

IR svHazuz D
1 REGIONS
[ Source
{1 Office10
. Proiects A4
Selected path DAHAZUS-MHADATA
Files of lupe: Database Files" mdf] M
File name: syHazuz_DataMDF
Figure H.12

Right click the mouse on New Server (ATLHW32P91 in Figure H.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 Server Authentication is
set SQL Server and Windows Authentication Mode as shown in Figure H.13.
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F Senver Properties - ATLHW 32P911S0L 2005

24 General
12 Memomy
7 Processors

[ oLty
%4 Connections

2 Database Settings
A Advanced

12 Permissions

Server
ATLHW32PI14S0L2005

Connectior:

PRSJY 7205
24 View connection properties

Feady

5 Script - U Help

Server authentication

) Windows Authentication mode
(%) S0L Server and windows Authentication mode

Login auditing
) None
(&) Failed logins only
() Successful logins only
() Bath failed and successful loging
Server proxy account

[] Enable server prosy account

Optiahz

[] Enable C2 audit tracing

[] Crass database awnership chairing

B=1E

QK

l [ Cancel

HAZUS-MH MRS is ready to be run from the New SQL Server.

desired new study regions.

IMPORTANT NOTE:

Figure H.13

Proceed with creating the

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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Steps to Reconfigure HAZUS-MH to User 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 (basically, reversing the syHazus database move):

1.

2.

Launch SQL Sever Management Studio Manager.

Detach syHazus database from SQL Server.

Attach syHazus to the HAZUSPLUSSRVR.

Launch the SQL Server Configuration Manager from Start|Programs|Microsoft SQL
Server 2005|Configuration Tools|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.

Restart also the full SQL server instance by following the same steps.
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