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Introduction
The HAZUS-MH Data Extractor tool is a software application used for extracting data from HAZUS-MH data sources, including data generated and stored in Microsoft SQL Server databases as well as data stored in spatial databases known as geo-databases, a database format developed by the Environmental Systems Research Institute, Inc. (ESRI).  Data derived in HAZUS-MH is generally reported and viewed using its menu-driven extension in ESRI’s ArcMap application, but there are limited options available in HAZUS-MH for extrapolating that data for further use.  In certain contexts, HAZUS-MH will permit a single attribute to be mapped, which creates a map layer containing the single attribute’s data.  This method of extraction, however, is neither efficient nor convenient, particularly when the extraction of multiple attributes is desired.  Furthermore, HAZUS-MH has a very complex data infrastructure consisting of a SQL Server database instance for each study region created as well as a number of associated ESRI geo-databases.  The SQL Server database, itself, contains literally hundreds of objects (i.e., tables, views, and stored procedures). Hence, extrapolating data from HAZUS-MH data sources is often a difficult and complicated task.  With that in mind, the HAZUS-MH Data Extractor was developed.
The HAZUS-MH Data Extractor is a Windows desktop application used for extracting data from HAZUS-MH data sources as described above.  The tool enables the user to extract data for a selected study region and hazard as well as by result set (flood hazards only).  The current version of the tool supports the extraction of two of three hazards modeled by HAZUS-MH – earthquakes and floods.  The data available for extraction include general building stock inventory, general building stock damages and related economic losses, social impact (i.e., casualties and shelter requirements), and induced damages (i.e., debris and fire).  Extracted data can be saved as data aggregated by census unit (i.e., tract for earthquakes and block for floods), as detailed data, and/or both.  Detailed data are stratified by a specific set of column attributes, which vary by hazard type.  For earthquakes, this set includes census block, specific occupancy type, specific building type, and design level.  For floods, the set includes census tract, specific occupancy type, building material, and foundation type.  Extracted data can be saved to either a new or existing ESRI geo-database file.
The tool provides a filter mechanism by which search criteria can be specified to restrict output of selected records based on any combination of state, county, census unit (block or tract, occupancy type, and/or building type.  Selection criteria can also be refined using options associated with each hazard type.  For example, for a flood hazard, the extraction of debris data can be constrained by the degree to which a census area is affected or by the extent to which the population in the census area is impacted.  Similarly, for an earthquake hazard, casualty data can be constrained by time of day or by location (i.e., either inside or outside of building premises).

[bookmark: _Toc265154102]How to Use this Guide
This guide provides instructions on using the tool as well as information regarding the types of data that can be extracted.  The paper begins with a brief description of the HAZUS-MH damage and loss estimation tool for natural hazards, followed by a detailed description of the HAZUS-MH Data Extractor tool.  Next, details regarding system requirements and installation of the HAZUS-MH Data Extractor tool are covered.  Preparing to use the HAZUS-MH Data Extractor is the next topic covered in the paper and describes all the tasks that need to be performed before using the tool.  The paper then proceeds with a tutorial on using the tool.  The tutorial contains a section describing using the tool to extract earthquake data and another describing using the tool to extract flood data.  Finally, appendices include tables summarizing the content of the extraction tables generated by the tool.

[bookmark: _Toc265154103]About HAZUS-MH 
HAZUS-MH is a software application developed by the Federal Emergency Management Agency (FEMA) and the National Institute of Building Sciences (NIBS).  The application is used for estimating potential damages and losses for three types of natural hazards - floods, earthquakes, and hurricanes.  These estimates are derived using current scientific and engineering knowledge and information.  Such estimates are used for public decision-making, development of hazard mitigation plans, emergency preparedness, and recovery efforts.  HAZUS-MH is built on ESRI’s ArcGIS platform and runs specifically as an ArcGIS menu extension in ArcMap.  The extension organizes its features into four core menu items – Inventory, Hazard, Analysis, and Results (see figure below).  The HAZUS-MH software can be obtained for free or at a nominal fee from FEMA, and, if requested, can come packaged with a comprehensive set of inventory base data covering the conterminous United States.  
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Three types of inventory data are included in HAZUS-MH – aggregate, site-specific, and hazard specific.  Aggregate data represent inventory that is common across all hazard models and include demographics (i.e., age, income, ethnicity, ownership, and gender) and general building stock, which itself is categorized by either occupancy type or building type. The level of aggregation varies by hazard.  For earthquakes and hurricanes, data are aggregated at the census tract level, whereas, for floods, data are aggregated at the census block level.  
Site-specific data represent discrete points representing various facilities and systems of inventory.  Examples of points representing facilities include essential facilities, high potential loss facilities, user defined facilities, and hazardous material sites.  Similarly, examples of points representing systems of inventory include transportation systems and utility systems.  
Hazard specific data represent the specific building inventory and mapping schemes uniquely defined for each of the three hazards.  Additional data specific to floods include vehicle and agriculture data. While the data may not be as current or complete as it possibly can, it nevertheless provides a source of data required in order to run HAZUS-MH.  The base data can always be augmented or replaced with other data by the user. Analysis results derived using inventory data can usually provide a general assessment of the potential damages and losses that may incur for a given hazard event and serve as a basis for further analysis.
HAZUS-MH can be utilized to perform up to three levels of analyses for each hazard.  A level 1 analysis can be performed simply using the base data provided.  This level of analysis is usually very granular, the results from which should serve only as a baseline for further analysis.   A level 2 analysis increases the accuracy and precision of an analysis by incorporating user-supplied data relevant to a given hazard.  Finally, a level 3 analysis achieves the highest degree of precision and involves modifying or substituting the model parameters and/or equations, again, relevant to a given hazard.  Note, although HAZUS-MH can be used to analyze multiple hazards per study area, only a one hazard can be analyzed at a time, and no relationships or dependencies between different hazards are assumed. 
In order to use HAZUS-MH to conduct a hazard damage-loss estimation analysis, a user has to first create a study region, which defines the geographical boundaries of the study area of interest, and, second, select the hazards (i.e., earthquake, flood, and/or hurricane) that may impact the study region and are of specific interest.  Creating a study region is performed using the HAZUS-MH startup dialog window, which displays when HAZUS-MH is launched (see figure below).  The dialog window is also used for opening, importing, deleting, replicating, and exporting a study region.  
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After creating the study region, the user has to open it using the HAZUS-MH startup dialog window.  This step will launch ArcMap, which will display a map document featuring layers that comprise the data for the study region.  The sequence of steps to follow will vary depending on the hazard to be analyzed.   Steps may also vary for a given hazard type.  For example, an analysis of a riverine flood hazard will require a user to generate a stream network, perform a hydrologic analysis to determine the extent and discharge of the flood, and run a hydraulic analysis to determine the depth of flooding affecting a floodplain.  In contrast, an analysis of a coastal flood hazard will require the user to perform a segmentation of affected shoreline and identify still water elevation data for the study area. Regardless of the hazard chosen, the process of running an analysis and viewing its output actually takes place using the HAZUS-MH menu extension items in ArcMap.  
Running an analysis produces a range of outputs that, taken as a whole, describes the potential impact a specific hazard event may cause.  These outputs include damages and losses associated with general building stock, lifelines (i.e., transportation and utility systems), critical facilities (i.e., fire, police, schools, and hospitals and other emergency facilities), indirect economic losses, induced damages (e.g., debris), and social impact (e.g., shelter requirements).  Outputs specific to a particular hazard model are also generated.  Flood specific outputs include damages and losses incurred to vehicles and agriculture as well as damages by specific occupancy type, building material, and/or foundation type.  Earthquake specific outputs include fire following earthquake and casualty information.  Finally, hurricane specific outputs include debris from blown down trees.  The analysis outputs can be viewed in several ways – spatially by mapping the output of individual attributes to map layers, in tabular forms accessed through the menu system, and in reports that can be generated, again, through the menu system.  
A detailed discussion about using HAZUS-MH for modeling potential damages and losses from natural hazards goes beyond the scope of this paper.  Rather, it is assumed that the user is already familiar with using HAZUS-MH and understands the various types of analysis outputs that it can produce.  Users interested in learning more about HAZUS-MH, including, usage, model methodology, applications and case studies, training, and support, should visit the FEMA HAZUS-MH website at http://www.fema.gov/plan/prevent/hazus.  Additional training resources are also available from ESRI (http://www.esri.com), which offers a variety of web-based training courses related to using HAZUS-MH.

[bookmark: _Toc265154104]The HAZUS-MH Data Extractor
The HAZUS-MH Data Extractor is a Windows desktop application with a simple-to-use graphical interface (see figure below).  Its layout is composed of top and bottom sections, respectively, with the top section containing the Data Source section and the bottom containing the extraction specification section.  The Data Source section contains drop-down list controls that, when set, collectively identify the data source from which to extract data.  These controls include the SQL Server instance, database, hazard, scenario, and result set.  The extraction specification section consists of a tab control that, itself, contains two tab pages – 1) a Filter page for specifying search criteria to apply to the data extraction and 2) a Save Options page for specifying a geo-database that will be used to store extracted data output. 
[image: ]

[bookmark: _Toc265154105]The Data Source Section
The Data Source section contains a set of drop-down list controls that, collectively, describes the data source to be used in the extraction.  These controls include the Server, Database, Hazard Type, Scenario, and, Result Set drop-down list controls.  When the tool is launched, the program checks the system registry for all registered SQL Server instances running on the computer and proceeds to fill the Server drop-down list control with the names of all identified SQL Server instances.  There should be one SQL Server instance in the list that is associated with an installed instance of the HAZUS-MH software.  This instance is created during the installation of the HAZUS-MH software and is assigned the name ‘HAZUSPLUSSRVR’ by default.  The name of this instance, however, could have changed at some point; so, it is important to select the correct name of the HAZUS-MH SQL Server instance from the Server drop-down list.
Selecting a server instance, in turn, will populate the Database drop-down list control with the names of databases that are managed by the specified server.  Each database represents a collection of data for a specific study region created using HAZUS-MH.  Selecting a study region database from this list, in turn, will populate the Hazard Type drop-down list control with a list of all the hazards that were chosen for the study region.  HAZUS-MH models three types of hazards – earthquakes, floods, and hurricanes.  However, since the HAZUS-MH Data Extractor only supports the extraction of earthquake and flood data, only those hazards will appear in the list, if they were included in the study region.  Selecting a hazard, in turn, will populate the Scenario drop-down list with a list of all the scenarios that were modeled for the given hazard type.  
Finally, the Result Set drop-down list is enabled and populated only for a flood scenario.  This list will contain all the result sets that are associated with the selected flood scenario.  A flood scenario must have at least one result set, with each result set representing the analysis output for a specific return period (e.g. 100 yr flood). 

[bookmark: _Toc265154106]The Filter Tab Page
The Filter page contains a tab control that houses a set of tab pages, one for each of the search criteria categories by which selection of records can be specified.  These categories include Study Region, Building Inventory, Building Damages, and Social Impact.  
The Study Region page contains controls for the selection of data by state, county, and/or census unit.  The State list control contains the list of states included in the specified study region.  The list is populated when the data source is fully specified for the hazard type chosen.  For an earthquake hazard, the data source is fully specified by selecting a scenario.  For a flood hazard, the data source is fully specified by selecting both a scenario and a result set.  Selecting one or more of the abbreviated state names in the State list control will, in turn, populate the County list control with the names of the counties located in the selected states.  Similarly, selecting one or more of the counties will populate the Census Unit list control with the census units corresponding to the selected counties.  A census unit describes the level at which data is aggregated.  Data is aggregated at the census tract level for earthquake and hurricane hazards and at the census block level for floods hazards.  Setting criteria in the Study Region page is optional.  By default, all data pertaining to the currently specified data source will qualify for extraction, if no study region criteria are set.
The Building Inventory page is used to specify criteria to control the selection of general building stock inventory data.  The criteria options that are enabled on this page depend on the selected hazard type.  The criteria options that are available for an earthquake hazard include Occupancy Type, Building Type, and Design Level.  For a flood hazard, the criteria options that are available include Occupancy Type, Building Type, and Foundation Type.  
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The Occupancy Type option contains a set of radio controls that allows a user to choose between two occupancy type classifications – general occupancy and specific occupancy.  Similarly, the Building Type option contains a set of radio buttons for selecting between two building type classifications – general building type and specific building type.  The Specific Building Type radio button, however, is disabled for a flood hazard, since HAZUS-MH does not stratify inventory data related to floods by specific building type.  The Design Level option is specific to earthquakes and includes a list of checkboxes corresponding to the building codes defined in HAZUS-MH.  In contrast, the Foundation Type option is specific to floods and contains a list of checkboxes corresponding to the foundation types defined in HAZUS-MH.
The Building Damages page exposes optional search criteria that apply only to earthquake hazards.  The search criteria allows for the selection of data by damage mechanical type and/or damage state.  The Damage Mechanical Type option contains a set of checkbox options, which include NSA (Non-Structural Acceleration), NSD (Non-Structural Drift), and Structural.  Similarly, the Damage State option contains a set of checkboxes, which include None, Slight, Moderate, and Extensive, and Complete.  
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If the Building Damages page is used, the HAZUS-MH Data Extractor will use a damage dataset that has been stratified by census tract, occupancy type, building type, design level, damage mechanical type, and damage state.  This dataset reports the damages in terms of square footage and dollar value (both in thousands) to buildings and contents, respectively.  If the Building Damages page is bypassed, the HAZUS-MH Data Extractor will default to using a damage dataset that is stratified by census tract, occupancy type, building type, and design level.  This dataset reports every damage mechanical type/damage state combination by column as well as building damages (i.e., structural and non-structural losses, contents, and inventory), and economic losses (i.e., relocation, income, rent, wage, and output losses).
The Social Impact page provides optional search criteria for the selection of certain social impact data, the availability of which depends on the hazard type selected.  Specifically, social impact data include only casualty data for earthquakes and shelter requirements for floods.  Consequently, the casualty search option is only enabled for earthquakes, while the shelter search option is only enabled for floods.  
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Casualty data can either be extracted by occupancy type or building type.  The selection of casualty data can be based on time of day (i.e., day, night, and commute) and/or location (i.e., inside premises and outside premises).  Shelter requirements data can be searched based on the affected area and/or displaced population.  Both these search conditions provide a set of checkbox options, including None, Slight, Moderate, Extensive, and Complete.  By default, all social impact data will qualify for extraction, if no search criteria in the Social Impact page are specified.

[bookmark: _Toc265154107]The Save Options Page
The Save Options page is used to specify 1) the location of the geo-database in which to store extracted data and 2) the extracted data choices to include.   A set of radio buttons allows the user to choose between saving extracted data to either an existing geo-database or to a new geo-database.   Each of the extracted data choices falls under one of two categories – feature class data or detailed data.  Feature class data are stratified by census unit (i.e., tract for earthquakes and block for floods).  Feature class data can be subsequently used to create spatial map feature layers in ArcMap.  Detailed data are stratified at a greater level of detail, the output of which will vary by hazard type.  Earthquake data are stratified by census tract, occupancy type, building type, and design level, while flood data are stratified by census block, occupancy type, building type, and foundation type.
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Feature class data choices include building inventory and damages, building inventory only, building damages only, social impact, and induced damages.  For earthquakes, induced damages include debris and fire following earthquake estimates.  For floods, induced damages include debris estimates only.  Detailed data choices include building inventory, building damages, and social impact.  The availability of each data extract choice depends on the hazard type.  For earthquakes, all data extract choices are available.  For floods, all but the building inventory and damages by census unit and the detailed social impact data are available. 

[bookmark: _Toc265154108]Extracted Data Output
Running the HAZUS-MH Data Extractor tool will save extracted data output to a user-specified ESRI geo-database.  The output to include for export is based on the extracted data choices chosen in the Data to Export section of the Save Options page.  These choices include building inventory, building damages and losses, social impact, and induced damages.  Also, for floods, inventory and damage data are further extrapolated by several Flood Insurance Rate Map (FIRM) classifications, including pre-FIRM, post-FIRM, post-FIRM Zone A, and post-FIRM Zone V.  The pre-FIRM and post-FIRM designations denote the date prior to or following in which FIRM-based flood regulations were enacted.  Furthermore, post-FIRM data apply specifically to analyses of riverine floods, whereas post-FIRM Zone A and post-FIRM Zone V data apply to analyses of coastal floods.
The output associated with each extracted data choice is saved to a table in the designated geo-database.  The appendices contain a set of summary charts describing the structure and contents of each table.  The tables are assigned names using the following hazard-specific naming conventions.
For earthquake data:
hzEq_Study Region Id_Scenario Id_Data Type_Table Type
where,	
· Study Region Id – the Id value assigned to the study region in SQL Server
· Scenario Id – the Id value assigned to the scenario in SQL Server
· Data Type – identifies the type of data (i.e., building inventory, building damages and losses, social impact, or induced damages).  Data type may be compounded (e.g. Inv_Dmg) or sub-typed (e.g., SI_Cas).
· Table Type – identifies whether the table is either a feature class table stratified by census tract or a details table stratified by census tract, occupancy type, building type, and design level.  A feature class table will have a ‘CensusTracts’ suffix, while a details table will have a ‘Details’ suffix.
Example – assuming that the Study Region Id is ‘36 ‘and the Scenario Id is ’14’, then the tables created from the selection of all the available extracted data choices are as follows:
· hzEq_36_14_Inv_CensusTracts – building inventory
· hzEq_36_14_Dmg_CensusTracts – building damages
· hzEq_36_14_Inv_Dmg_CensusTracts – building inventory and damages
· hzEq_36_14_SI_Cas_CensusTracts – social impact (casualties)
· hzEq_36_14_SI_Shelter_CensusTracts – social impact (shelter requirements)
· hzEq_36_14_ID_Debris_CensusTracts – induced damages (debris)
· hzEq_36_14_ID_Fire_CensusTracts – induced damages (fire following earthquake)
· hzEq_36_14_Inv_Details
· hzEq_36_14_Dmg_Details
· hzEq_36_14_SI_Cas_Details
For flood data:
	hzFl_Study Region Id_Scenario Id_Result Set Id_Data Type{_FIRM Type}_Table Type
	where,
· Study Region Id – the Id value assigned to the study region in SQL Server
· Scenario Id – the Id value assigned to the scenario in SQL Server
· Result Set Id – the id value assigned to the result set in SQL Server
· Data Type – identifies the type of data (i.e., building inventory, building damages and losses, social impact, or induced damages)
· FIRM Type – (optional) identifies the flood insurance rating management (FIRM) classification.  Applies only to inventory and damage data.
· Table Type - identifies whether table is a feature class table stratified by census block or details table stratified by census block, occupancy type, building type, and foundation type.  A feature class table will have a ‘CensusBlocks’ suffix, while a details table will have a ‘Details’ suffix.
Example – assuming that the Study Region Id is ‘37’, Scenario Id is ‘1’, and the Result Set Id is ‘100’, then the tables created from the selection of all the available extracted data choices are as follows:
· hzFl_37_1_100_Inv_PreFirm_CensusBlocks
· hzFl_37_1_100_Inv_PostFirm_CensusBlocks
· hzFl_37_1_100_Inv_PostFirmAZone_CensusBlocks
· hzFl_37_1_100_Inv_PostFirmVZone_CensusBlocks
· hzFl_37_1_100_Dmg_PreFirm_CensusBlocks
· hzFl_37_1_100_Dmg_PostFirm_CensusBlocks
· hzFl_37_1_100_Dmg_PostFirmAZone_CensusBlocks
· hzFl_37_1_100_Dmg_PostFirmVZone_CensusBlocks
· hzFl_37_1_100_SI_Shelter_CensusBlocks
· hzFl_37_1_100_ID_Debris_CensusBlocks
· hzFl_37_1_100_Inv_PreFirm_Details
· hzFl_37_1_100_Inv_PostFirm_Details
· hzFl_37_1_100_Inv_PostFirmAZone_Details
· hzFl_37_1_100_Inv_PostFirmVZone_Details
· hzFl_37_1_100_Dmg_PreFirm_Details
· hzFl_37_1_100_Dmg_PostFirm_Details
· hzFl_37_1_100_Dmg_PostFirmAZone_Details
· hzFl_37_1_100_Dmg_PostFirmVZone_Details


[bookmark: _Toc265154109]System Requirements
The HAZUS-MH Data Extractor (Beta version 1.0) was designed to run in the same computing environment in which the HAZUS-MH MR3 (version 1.3) software was installed.  As such, system requirements pertaining to HAZUS-MH should be met.  These requirements include ESRI ArcGIS Desktop, version 9.2, service pack 5 (SP5), and a version of Microsoft SQL Server 2005.  A personal edition of SQL Server named, SQL Server Express 2005, is included with the HAZUS-MH software and can be installed during the installation of HAZUS-MH.  Additionally, the ArcGIS Spatial Analyst extension is required in order to run the flood model in HAZUS-MH.   ArcGIS Desktop and HAZUS-MH software are both resource intensive and, therefore, must run on a computer with a fairly strong processor and adequate amounts of memory and storage as well as having a DVD-ROM drive.   The table below summarizes the minimum, moderate, and preferred hardware and software configurations for HAZUS-MH MR3.
	
	Minimal
	Moderate
	Preferred

	Hardware
	Pentium III, 1 GHz 
512 MB RAM
	Pentium IV, 2 GHz
1 GB RAM
	Pentium IV, 3 GHz
2 GB RAM

	Storage
	10 GB
Capacity:  Up to 3 scenarios for medium-sized community
	40 GB
Capacity:  Up to 3 scenarios for large urban areas.
	120 GB
Capacity:  25 or more scenarios for large urban areas.

	Accessories
	DVD-ROM, 12x

	Software
	MS Windows 2000  SP2, SP3, and SP4
MS Windows XP SP1 and SP2
MS Access 2003 or later
ArcGIS 9.2 SP5
ArcGIS Spatial Analyst extension (required for Flood Model)



[bookmark: _Toc265154110]Installing the HAZUS-MH Data Extractor
The HAZUS-MH Data Extractor (Beta v1.0) can be installed simply by running the HAZUS-MH Data Extractor installer program, which can be downloaded from the following website link:  http://geography.wr.usgs.gov/preview/science/applicationTools.html.  The installer steps through the installation process via a series of dialog windows.  When installed, a shortcut to the tool will appear in the Programs menu and as an icon on the desktop.  

[bookmark: _Toc265154111]Preparing to Use the Tool
Prior to using the HAZUS-MH Data Extractor tool, a user has to have gone through the process of using HAZUS-MH to 1) create a study region, selecting the hazards of interest in the process, and 2) model each hazard to provide an analysis of the potential damages and losses associated with the hazard.  When a study region is created, a corresponding SQL Server database instance (i.e., study region database) is also created to store data pertaining to the study region as well as data generated from model runs.  In addition, a number of ESRI geo-databases containing supporting spatial data for the study region are also created.  These databases, along with the study region database, are kept in a folder named after the study region itself.    The study region folder is saved in the study regions directory, a designated folder created during the installation of HAZUS-MH for storing study region data.  Note, the study regions directory is typically located in the HAZUS-MH install directory, but it can be relocated to a different location, the path to which must also be changed in the system registry.
Once the study region has been created, a user can proceed to modeling each of the hazards selected during study region creation.  HAZUS-MH uses a scenario-driven approach to modeling hazards.  Therefore, the process of running a model involves creating a scenario for a given hazard and supplying parameters relevant to the hazard scenario.  At least one scenario should be modeled for each hazard in the study region in order to produce damage and loss data, which, subsequently, can be extracted using the HAZUS-MH Data tool.
Modeling a hazard scenario can produce a variety of outputs that may or may not be of importance to the user.  Hence, at the beginning of a scenario run, the user will be prompted to select the analysis output options of interest.  Some options will vary depending on the hazard being analyzed, but the list of options will generally include general building stock damages and losses, essential facilities (i.e., medical care, police stations, fire stations, emergency centers, and schools), lifelines (i.e., transportation and utility systems), social impact, and induced losses.  Results from a scenario run may be viewed in reports, form tables, or spatially by mapping the data of selected column fields.  More importantly, scenario results are saved in the corresponding study region database.
There is an intriguing anomaly regarding the processing of a hazard scenario using HAZUS-MH that users should keep in mind.  The anomaly is that the way in which HAZUS-MH handles the storing of analysis output data to the underlying study region database varies depending on the hazard type.  For an earthquake hazard, only the analysis output for the most recent model run is saved to the database, with any previously saved output being overwritten.  Hence, when extracting data pertaining to an earthquake hazard, only the data from the most recent modeled earthquake scenario will be available for extraction.  For a flood hazard, the output from each scenario run is saved as a separate entity in the database.  Furthermore, each scenario, in turn, can have one or more result sets, each pertaining to the analysis output for a specific return period (i.e., 100 yr, 200 yr, 500 yr, annualized, discharge value, and single time period).  Hence, when extracting data pertaining to a flood hazard, a user selects the flood scenario and a result set to identify the exact data to extract.

[bookmark: _Toc265154112]Tutorial
This tutorial will cover using the HAZUS-MH Data Extractor tool to extract earthquake and flood data, respectively.  The tutorial will include references to data from two sample study regions - San Francisco Marina and Mecklenberg County.  The San Francisco Marina study region will be used to demonstrate the extraction of earthquake data, while the Mecklenberg County study region will be used for the flood data extraction.
The San Francisco Marina study region covers a small area within the San Francisco Marina, a district within the city of San Francisco, consisting of 24 census tracts.  The study region included only the earthquake hazard, which was modeled using two scenarios - one involving an arbitrary, magnitude 7.2 earthquake event and the other involving a probabilistic, magnitude 7.5 100-year return period earthquake event.  
The Mecklenberg County study region covers an area representing Mecklenberg County, North Carolina, consisting of 2,821 census blocks.  This study region included only the flood hazard, which was modeled using two scenarios, each having a single result set.  The first scenario involved modeling a 100-year return period flood event, and the second scenario involved modeling an event using an arbitrarily defined discharge value.
The folders containing these sample study regions can be downloaded from the USGS website (see link in the Using the HAZUS-MH Data Extractor section).  Following the download, the study region folders should be copied into the location of the HAZUS-MH study region directory, which is typically located in the HAZUS-MH install directory.  Next, the study region SQL Server databases (located in the corresponding study region folders) need to be imported into the appropriate HAZUS-MH SQL Server instance.  This step can be accomplished using a database administration tool such as the Microsoft SQL Server Studio Management Express, which works specifically with SQL Server Express.  This tool may be downloaded for free from Microsoft’s website at http://www.microsoft.com.  Other versions of the SQL Server Studio Management tool are also available for other editions of SQL Server.  Once the study region databases have been imported into SQL Server, they can be used for the tutorial.  Although this tutorial uses these sample study regions to demonstrate using the HAZUS-MH Data Extractor tool, the same guidelines presented here are applicable when using the tool on other study regions that contain earthquake and/or flood hazard data.
This tutorial is divided into two sections.  The first section will cover using the tool to extract earthquake data.  The second section will cover using the tool to extract flood data.  You may follow the sections of the tutorial in sequence or in any order that you prefer. 

[bookmark: _Toc265154113]Extracting Earthquake Data
Begin by launching the HAZUS-MH Data Extractor tool either by selecting the tool’s shortcut from the Programs menu or double-clicking its corresponding shortcut icon located on your desktop.  
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Next, you will identify the data source to use for the extraction.  This step involves selecting appropriate items in the Server, Database, Hazard Type, and Scenario drop-down lists controls located in the Data Source section of the form.
At startup, the tool searches the system registry for all SQL Server instances registered on your computer, populating the Server drop-down list with the names of all the instances that were found.  From this list, select the SQL Server instance that is used by HAZUS-MH for managing study regions.  By default, this instance is named ‘HAZUSPLUSSRVR.’
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After selecting the HAZUS SQL Server instance, a list of study region databases managed by that instance will appear in the Database drop-down list.  From this list, select the San Francisco Marina study region (or any other study region containing earthquake hazard data). 
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After selecting a study region, the hazards that were chosen during the creation of the study region will appear in the Hazard Type drop-down list.  The earthquake hazard should be one of those hazards included in the study region.  The San Francisco Marina study region contains only the earthquake hazard, so this hazard should be the only item that appears in the Hazard Type drop-down list.  From this list, select the ‘Earthquake’ hazard item.
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After selecting the earthquake hazard item, the earthquake scenario that was most recently modeled will appear in the Scenario drop-down list.  A hazard can be associated with one or more scenarios.  That is, a hazard can be modeled many times over in one or more scenarios.  For an earthquake hazard, however, HAZUS-MH only tracks and stores the results of the most recent earthquake scenario run.  As such, only the most recently modeled scenario will appear in the Scenario drop-down list.  From this list, select this scenario item.
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Before proceeding, click the Details button to open a window that will display additional information about the scenario currently selected. 
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This completes the identification of the data source to use for the extraction.  Next, you will skip using the Filter page, for now, and go directly to the Save Options page where you will specify the location of the geo-database in which to save extracted data and select the extracted data items that you want to include for export.  Select the Save Options page, now.
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You can save extracted data to either a new or existing geo-database by selecting one of the corresponding radio buttons.   For now, assume that you wish to create a new geo-database.  Select the New Geodatabase radio button.  Next, in the Location section, select the Browse button to open the Save As Geodatabase File dialog window.  Using this window, navigate to the directory in which you want to create and store the new geo-database file.  Enter the name of the file in the File Name textbox.  
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Click Save to exit the dialog window and display the full pathname to the geo-database file in the Location textbox in the process.
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Next, in the Data To Export section, you will select the checkbox entries corresponding to the extracted data outputs that you wish to export.  You can select each of the checkbox entries individually or you can click the Select All button to select all the entries at once.   Click the Select All button to select all the extracted data items, now.
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At this point, you have enough input information filled in to run the tool.  Click the Run button to begin.  During the run, a new geo-database will be created in the location that you specified.  The geo-database will be used to store the extracted data.  Also, during the run, a window will appear and remain opened while the run is in process.  The window will display the progress of the running process, and it also includes a Cancel button, which can be clicked to cancel the run at any time.
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After the process has completed, you can open the geo-database to view the extracted data tables that were created.  Leave the HAZUS-MH Data Extractor interface opened but minimized.  Next, locate and open the geo-database.  Observe the list of tables in the database.  You will notice that the extracted data tables are named using the naming convention described earlier in this paper.  Refer to the appendices for descriptions of these tables and their contents.  Close the geo-database when done.
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Next, you will run the extractor tool, again.  This time, however, you will apply a filter to specify search criteria to constrain the selection of data to export.  Display the HAZUS-MH Data Extractor window and select the Filter page.  This page contains a tab control, which, itself, contains tab pages for each of the available search categories, including Study Region, Building Inventory, Building Damages, and Social Impact.  You will be specifying criteria for each of these categories.
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Select the Study Region page.  This page contains three lists – State, County, and Census Unit.  The State list contains the abbreviated names of the states included in the study region.  The San Francisco Marina study region should only include one state – California.  Select this state item from the State list.  If you are using a different study region, select at least one state item pertaining to that study region, accordingly.
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The County list will display the counties that are in the selected states.  The San Francisco Marina study region contains one county for the state of California – San Francisco.  Select this county from the list.  If you are using a different study region, select one or more counties from the list, accordingly.
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The Census Unit list will display the census units for the selected counties.  Note that HAZUS-MH aggregates data at the census tract level for earthquake data.  Therefore, the units displayed in this list refer to census tracts.  The San Francisco Marina study region contains a small sample of census blocks for the county of San Francisco – 24 in total.  Select several of the census tracts from this list.  To select one or more contiguous items, select the first contiguous item, hold down the Alt button, and select the last contiguous item.  To select one or more non-contiguous items, hold down Ctrl button while selecting the items that you want to include.  Now, only data that pertain to these selected census tracts will qualify for export.
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This completes your criteria specification for the study region.
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Next, you will specify criteria for building inventory data.  Select the Building Inventory page.  This page contains criteria options that are available for earthquake building inventory data, including for Occupancy Type, Building Type, and Design Level.
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HAZUS-MH uses two occupancy type classifications to describe building inventory data – general occupancy and specific occupancy.  You can toggle between the two occupancy classifications using the corresponding radio buttons.  When a radio button is selected, the list below will be updated to display a list of checkboxes corresponding to the values defined for the selected occupancy classification.  
Assume that you wish to base your search criteria by specific occupancy.  In the Occupancy Type section, select the By Specific Occupancy radio button and note that the list is updated with the list of all specific occupancy types.  Check the RES1 checkbox.  This specifies that your search will include data where the occupancy type is described as a single family, residential dwelling.
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Similarly, HAZUS-MH uses two building type classifications to describe building inventory data – general building type and specific building type.  Again, you can toggle between the two building type classifications using the corresponding radio buttons.  When a radio button is selected, the list below will be updated to display a list of checkboxes corresponding to the values defined for the selected building type classification.  
Again, assume that you wish to include in your criteria a search by specific building type.  In the Building Type section, select the By Specific Building Type radio button and note that the list is updated with the list of all specific building types.  Check the W1 checkbox.  This specifies that your search will include data where the building type is defined as wood, light frame.
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Building inventory data selection can also be constrained by design level, which measures the degree to which a structure can withstand an earthquake.  HAZUS-MH defines seven design level codes, including high, medium, low, pre-code, special high, special medium, and special low.  A set of checkboxes corresponding to each of the design level codes is provided in the Design Level section.
Assume that you are interested in selecting data where the design level of structures is either high or medium.  In the Design Level section, select the High and Medium checkboxes, which correspond to high and medium design level codes, respectively.
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Your search criteria specification for building inventory data is now complete.  To summarize, your search criteria will constrain the selection of inventory data, for the chosen census tracts, where the specific occupancy type is ‘RES1’, the specific building type is ‘W1’, and the design level is either ‘High’ or ‘Medium’.
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Up until now, you have defined criteria for the selection of building inventory data. It is worth noting that the selection of damage data will also be based on these criteria as well in order to match the selection of damage data to building inventory data.  Next, you will look at the Building Damages page, which is only applicable to the selection of earthquake data.  
The Building Damages page contains additional criteria options that can be applied to the selection of building damage data.  Before explaining how these criteria may be applied, it should be mentioned, again, that there are actually two sets of building damage data to work with.  The first dataset stratifies the data by census tract, occupancy type, building type, and design level.  This dataset is used when the Building Damages page is bypassed.  The second dataset stratifies the data by the same elements and, additionally, by damage mechanical type and damage state.  This dataset is used when the Building Damages page is used.
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The Building Damages page includes criteria options corresponding to the damage mechanical type and damage state elements, respectively.  Damage mechanical types include non-structural acceleration, non-structural drift, and structural.  Damage states include none, slight, moderate, extensive, and complete.  Using these options, you can constrain the selection of damage data further by setting the desired damage mechanical types and/or damage states.
Assume that you wish to include in your search structures that may sustain either non-structural acceleration or structural damage.  Additionally, you only wish to consider structures that may sustain at least moderate damage.  
In the Damage Mechanical Type section, select the NSA (Non-Structural Acceleration) and Structural checkboxes.  
[image: ]
Next, in the Damage State section, select the Moderate, Extensive, and Complete checkboxes.  
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This completes your sub-criteria specification for building damage data.
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Next, you will use the Social Impact page to set criteria for the selection of social impact data.  For earthquake hazards, the types of social impact data that can be extracted include casualty and shelter requirements data.  However, the Social Impact page only enables criteria options specific to casualty data.  Criteria options for shelter requirements data are disabled in this case due to the fact that HAZUS-MH does not stratify shelter requirements data for earthquake hazards in any way that makes search criteria on this type of data possible.
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For casualty data relating to earthquake hazards, there are two sets of casualty data.  One dataset is stratified by census tract, casualty time (i.e., time of day), location, and occupancy type, the other stratified by census tract, casualty time, casualty time, location, and building type.  The first dataset will be used when the extract by Occupancy Type radio button is selected, whereas the second dataset will be used when the extract by Building Type radio button is selected.  The extract by Occupancy Type radio button is set at runtime by startup. Toggling between the two buttons will update the list below with values that correspond to the selected extraction type.
The selection of casualty data can also be constrained by time of day and/or location.  Time of day values include day, night, and commute, while location values include inside premises and outside premises.
Assume that you are interested in depicting casualty data by occupancy type.  Also, assume that you wish to select information regarding casualties that occur during day time hours and inside building premises where the occupancy type of the buildings are schools, hotels, industrial, or commercial. 
In the Extract By section, select the Occupancy Type radio button.  Next, select the COM, EDU, HTL, and IND checkboxes in the list below.  
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In the Time of Day section, select the Day checkbox.  
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Finally, in the Location section, select the Inside Premises checkbox.  
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This completes the criteria specification for casualty data.
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With your search criteria fully specified, you are ready to run the extraction tool.  Before proceeding, however, select the Save Options page.  Since you created a geo-database previously, you can use that database to store the extracted data from the next run.  Select either the New Geodatabase or Existing Geodatabase radio button but leave the full pathname of the previously create geo-database intact in the Location textbox.  
You may also choose which extracted data you wish to include for output.  Assume that you are only interested in extracting feature class data, disregarding the detailed data.  Unselect the checkboxes corresponding to the detailed extracted data items.
This completes the update of the Save Options page.
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Next, run the tool to begin the extraction.  If you selected the New Geodatabase radio button, the tool will prompt you during the run whether you wish to replace the existing database.  By answering ‘No’, the tool will simply use the existing database, overwriting any existing content (i.e., tables) that it finds.
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When finished, open the geo-database and examine the extracted data tables as you did previously.  
This concludes this section of the tutorial on extracting earthquake data.  You may close the HAZUS-MH Data Extractor interface, now, or leave it open for the second section of the tutorial covering the extraction of flood data.

[bookmark: _Toc265154114]Extracting Flood Data
Launch the HAZUS-MH Data Extractor tool, if necessary, by either selecting the tool’s shortcut from the Programs menu or double-clicking its corresponding shortcut icon located on your desktop.
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Next, you will identify the data source to use for the extraction.  For flood hazard data, this step involves selecting appropriate items in the Server, Database, Hazard Type, Scenario, and Result Set drop-down lists controls located in the Data Source section of the form.
From the Server drop-down list, select the SQL Server instance that is used by HAZUS-MH for managing study regions.  Recall that, by default, this instance is named ‘HAZUSPLUSSRVR.’
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After selecting the HAZUS SQL Server instance, a list of study region databases managed by that instance will appear in the Database drop-down list.  From this list, select the Mecklenberg County study region (or any other study region containing flood hazard data). 
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After selecting a study region, the hazards that were chosen during the creation of the study region will appear in the Hazard Type drop-down list.  The flood hazard should be one of those hazards included in the study region.  The Mecklenberg County study region contains only the flood hazard, so this hazard should be the only item that appears in the Hazard Type drop-down list.  From this list, select the ‘Flood’ hazard item.
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After selecting the flood hazard item, a list of all the flood scenarios that were modeled for the selected study region will appear in the Scenario drop-down list.  A hazard can be associated with one or more scenarios.  That is, a hazard can be modeled many times over in one or more scenarios.  For a flood hazard, HAZUS-MH stores the latest run results for each unique flood scenario.  For the Mecklenberg County study region, two flood scenarios were modeled and, hence, will appear in the Scenario drop-down list.  From this list, select the scenario identified as ‘Scenario_1’.  If you are using a different study region, select a flood scenario pertaining to that particular study region from the list.
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A flood scenario can produce one or more result sets when it is modeled.  A result set contains the analysis results pertaining to a particular return period (e.g., 100-yr, 200-yr, 500-yr flood, etc.).  After selecting a scenario, the result sets for the chosen scenario will appear in the Result Set drop-down list.  The first scenario for the Mecklenberg County study region (i.e., ‘Scenario_1’), has just one result set appearing in the Result Set drop-down list.  This result set pertains to the modeled output based on a 100-yr flood analysis.  From this list, select the result set identified as ‘100’.  If you selected a scenario from a different study region, select a result set that pertains to that particular scenario from the list, instead.
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This completes the identification of the data source to use for the extraction.  Next, you will skip using the Filter page, for now, and go directly to the Save Options page where you will specify the location of the geo-database in which to save extracted data and select the extracted data items that you want to include for export.  Select the Save Options page, now.
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You can save extracted data to either a new or existing geo-database by selecting one of the corresponding radio buttons.   If you created a geo-database previously from  the tutorial on extracting earthquake data, then you can choose to use that database to store your extracted flood data output.  In this case, assume that you wish to create a new geo-database to store your flood data separately.  Select the New Geodatabase radio button.  Next, in the Location section, select the Browse button to open the Save As Geodatabase File dialog window.  Using this window, navigate to a directory in which you want to create and store the new geo-database file.  Type the name of the file in the File Name textbox.
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Click Save to exit the dialog window, saving the full pathname to geo-database file in the Location textbox in the process.
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Next, in the Data To Export section, you will select the checkbox entries corresponding to the extracted data outputs that you wish to export.  Note, some of the checkboxes have been disabled to indicate that those choices are not available for flood data.  You can select each of the checkbox entries individually or you can click the Select All button to select all the entries at once.   Click the Select All button to select all the extracted data items, now.
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You now have enough input information filled in to run the tool.  Click the Run button to begin.  During the run, a new geo-database will be created in the location that you specified.  The geo-database will be used to store the extracted data.  Also, during the run, a window will appear and remain opened while the run is in process.  The window will display the progress of the running process, and it also includes a Cancel button, which can be clicked to cancel the run at any time.
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After the process has completed, you can open the geo-database to view the extracted data tables that were created.  Leave the HAZUS-MH Data Extractor window opened but minimized.  Next, locate and open the geo-database.  Observe the list of tables in the database.  You will notice that the extracted data tables are named using the naming convention described earlier in this paper.  Refer to the appendices for descriptions of these tables and their contents.  Close the geo-database when done.
[image: ]
Next, you will apply a filter to specify search criteria for the selection of data to export.  Display the HAZUS-MH Data Extractor window and select the Filter page.  This page contains a tab control, which, itself, contains tab pages for each of the available search categories, including Study Region, Building Inventory, Building Damages, and Social Impact.  You will be specifying criteria for each of these categories.
[image: ]
Select the Study Region page.  This page contains three lists – State, County, and Census Unit.  The State list contains the abbreviated names of the states included in the study region.  The Mecklenberg County study region is located in North Carolina.  Select this state item from the State list.  If you are using a different study region, select at least one state item pertaining to that study region, accordingly.
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The County list will display the counties that are in the selected states.  The Mecklenberg County study region obviously contains just one county – Mecklenberg.  Select this county from the list.  If you are using a different study region, select one or more counties from the list, accordingly.
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The Census Unit list will display the census units for the selected counties.  Note that HAZUS-MH aggregates data at the census block level for flood data.  Therefore, the units displayed in this list refer to census blocks.  The Mecklenberg County study region contains the census blocks for Mecklenberg County – 2,821 in total.  Select several of the census blocks from this list.  Now, only data that pertain to these census blocks will qualify for export.
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Next, you will specify criteria for building inventory data.  Select the Building Inventory page.  This page contains criteria options that are available for flood building inventory data, including for Occupancy Type, Building Type, and Foundation Type.
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HAZUS-MH uses two occupancy type classifications to describe building inventory data – general occupancy and specific occupancy.  You can toggle between the two occupancy classifications using the corresponding radio buttons.  When a radio button is selected, the list below will be updated to display a list of checkboxes corresponding to the values defined for the selected occupancy classification.  
Assume that you wish to base your search criteria by specific occupancy.  In the Occupancy Type section, select the By Specific Occupancy radio button and note that the list is updated with the list of all specific occupancy types.  Also, assume that you wish to base your search where the occupancy type was either a single family dwelling or manufactured housing.  To do so, check the RES1 and RES2 checkboxes.
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HAZUS-MH classifies building types by general building type and specific building type.  For flood data, however, HAZUS-MH only stratifies the data by general building type.  Hence, for a flood hazard scenario, the radio button for general building type is enabled, while the radio button for specific building type is disabled.  
Assume that you wish to narrow your search for data where the building type was either manufactured housing or wood.  To do so, check the Manufactured Housing and Wood checkboxes.
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Building inventory data selection can also be constrained by foundation type.  HAZUS-MH defines seven foundation types, including basement, crawl space, fill, pier, pile, slab on grade, and solid wall.  Checkboxes corresponding to each of the foundation types are provided in the Foundation Type section.
Assume that you are interested in selecting data where the foundation type of structures is basement, pile, or slab on grade.  In the Foundation Type section, select the Basement, Pile, and Slab On Grade checkboxes.
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Your search criteria specification for building inventory data is now complete.  To summarize, your search criteria will constrain the selection of inventory data, for the chosen census blocks, where the specific occupancy type is ‘RES1’ or ‘RES2’, the general building type is ‘Manufactured Housing’ or ‘Wood’, and the foundation type is ‘Basement’, ‘Pile’, or ‘Slab On Grade’.
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Note, criteria specified for the selection of building inventory data will also apply to the selection of damage data as well in order to match the selection of damage data to building inventory data.  The Building Damages page contains additional search criteria options that do not apply to flood data.  Thus, you will bypass this page.
Next, you will use the Social Impact page to set criteria for the selection of social impact data.  For floods, shelter requirements data are the only category of social impact data which can be extracted.  Currently, HAZUS-MH does not provide data concerning casualties related to flood hazards in any great detail.  Therefore, for flood data, the casualty criteria options are disabled, whereas the shelter requirements options are enabled.
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The selection of shelter requirements data can be constrained by affected area and/or displaced population per census block.  The choices available for either search option are similar and include none, slight, moderate, extensive, and complete.
Assume that you wish to select shelter requirements data where the affected area per census block is at least moderate and where the displaced population per census block is extensive or complete.  
In the Affected Area section, select the Moderate, Extensive, and Complete checkboxes, respectively.  
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Next, in the Displaced Population section, select the Extensive and Complete checkboxes, respectively.  
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This completes the criteria specification for the selection of shelter requirements data.
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With your search criteria specified, you are ready to run the extraction tool.  Before proceeding, however, select the Save Options page.  You will overwrite the geo-database that you created previously to store your extracted flood data.  Select the New Geodatabase radio button but leave the full pathname of the previously created geo-database intact in the Location textbox.  
You may also choose which extracted data you wish to include for output.  Assume that you wish to extract all the feature class data except for induced damages.  Additionally, assume that you wish to extract just the detailed building damage data.
In the Data To Export section, select the checkboxes corresponding to each of the extracted data by census unit items (i.e., feature classes) except for the Induced Damage Data by Census Unit item.  Also, select the checkbox corresponding to the detailed building damage data.  
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This completes the update of the Save Options page.
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Next, run the tool to begin the extraction.  The tool will prompt you during the run whether you wish to replace the specified database.  When prompted, answer ‘Yes’ to replace the existing database using the same pathname.
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 When finished, open the geo-database and examine the extracted data tables.  This concludes this section of tutorial on extracting flood data.
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Table:  hzEq_Study Region Id_Scenario Id_Inv_CensusTracts
Hazard Type:  Earthquake
Description:  A feature class table containing building inventory data stratified by census tract.
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	SHAPE
	OLE Object
	Object describing the geometry of the feature object.

	Tract
	Text
	Census tract the feature object pertains to.

	ID
	Number
	Identification number assigned to the feature object record.

	BldgCount
	Number
	Total number of buildings.

	BldgArea
	Number
	Total building area (thousands sq ft).

	BldgValue
	Number
	Total building value ($ thousands).

	BldgContValue
	Number
	Total building content value ($ thousands).

	PopDay
	Number
	Population during the day.

	PopNight
	Number
	Population during the night.

	PopCommute
	Number
	Population during commute hours.

	Shape_Length
	Number
	Shape length of feature object.

	Shape_Area
	Number
	Shape area of feature object.





[bookmark: _Toc265154117]Appendix A-2:  Building Damages by Census Tract (Default)

Table:  hzEq_Study Region Id_Scenario Id_Dmg_CensusTracts
Hazard Type:  Earthquake
Description:  A feature class table containing building damage data stratified by census tract.  By default, this table is generated when building damage search criteria options are bypassed. 
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	SHAPE
	OLE Object
	Object describing the geometry of the feature object.

	Tract
	Text
	Census tract the feature object pertains to.

	ID
	Number
	Identification number assigned to the feature object record.

	NSANoneSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural acceleration damage and where damage state is none. 

	NSASlightSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural acceleration damage and where damage state is slight.

	NSAModerateSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural acceleration damage and where damage state is moderate.

	NSAExtensiveSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural acceleration damage and where damage state is extensive.

	NSACompleteSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural acceleration damage and where damage state is complete.

	NSDNoneSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural drift damage and where damage state is none.

	NSDSlightSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural drift damage and where damage state is slight.

	NSDModerateSqFt
	Number
	Area potentially damaged (thousands sq ft) due to non-structural drift damage and where damage state is moderate.

	NSDExtensiveSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural drift damage and where damage state is extensive.

	NSDCompleteSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural drift damage and where damage state is complete.

	STRNoneSqFt
	Number
	Expected area damaged (thousands sq ft) due to structural damage and where damage state is none.

	STRSlightSqFt
	Number
	Expected area damaged (thousands sq ft) due to structural damage and where damage state is slight.

	STRModerateSqFt
	Number
	Expected area damaged (thousands sq ft) due to structural damage and where damage state is moderate.

	STRExtensiveSqFt
	Number
	Expected area damaged (thousands sq ft) due to structural damage and where damage state is extensive.

	STRCompleteSqFt
	Number
	Expected area damaged (thousands sq ft) due to structural damage and where damage state is complete.

	NSANoneExp
	Number
	Expected loss ($ thousands) due to non-structural acceleration damage and where damage state is none.

	NSASlightExp
	Number
	Expected loss ($ thousands) due to non-structural acceleration damage and where damage state is slight.

	NSAModerateExp
	Number
	Expected loss ($ thousands) due to non-structural acceleration damage and where damage state is moderate.

	NSAExtensiveExp
	Number
	Expected loss ($ thousands) due to non-structural acceleration damage and where damage state is extensive.

	NSACompleteExp
	Number
	Expected loss ($ thousands) due to non-structural acceleration damage and where damage state is complete.

	NSDNoneExp
	Number
	Expected loss ($ thousands) due to non-structural drift damage and where damage state is none.

	NSDSlightExp
	Number
	Expected loss ($ thousands) due to non-structural drift damage and where damage state is slight.

	NSDModerateExp
	Number
	Expected loss ($ thousands) due to non-structural drift damage and where damage state is moderate.

	NSDExtensiveExp
	Number
	Expected loss ($ thousands) due to non-structural drift damage and where damage state is extensive.

	NSDCompleteExp
	Number
	Expected loss ($ thousands) due to non-structural drift damage and where damage state is complete.

	STRNoneExp
	Number
	Expected loss ($ thousands) due to structural damage and where damage state is none.

	STRSlightExp
	Number
	Expected loss ($ thousands) due to structural damage and where damage state is slight.

	STRModerateExp
	Number
	Expected loss ($ thousands) due to structural damage and where damage state is moderate.

	STRExtensiveExp
	Number
	Expected loss ($ thousands) due to structural damage and where damage state is extensive.

	STRCompleteExp
	Number
	Expected loss ($ thousands) due to structural damage and where damage state is complete.

	StructLoss
	Number
	Expected loss ($ thousands) due to repair and replacement of structural building components.

	NonStructLoss
	Number
	Expected loss ($ thousands) due to repair and replacement of non-structural building components.

	BldgLoss
	Number
	Expected loss ($ thousands) due to repair and replacement of buildings.

	ContentLoss
	Number
	Expected loss ($ thousands) due to content damages.

	InvLoss
	Number
	Expected loss ($ thousands) due to business inventory damages.

	RelocLoss
	Number
	Expected loss ($ thousands) due to business relocation expenses.

	IncLoss
	Number
	Expected loss of business income ($ thousands).

	RentLoss
	Number
	Expected loss of rental income ($ thousands).

	WageLoss
	Number
	Expected loss of wages ($ thousands).

	OutputLoss
	Number
	Expected loss of output ($ thousands).

	TotalLoss
	Number
	Total expected loss ($ thousands).

	Shape_Length
	Number
	Shape length of feature object.

	Shape_Area
	Number
	Shape area of feature object.
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Table:  hzEq_Study Region Id_Scenario Id_Dmg_CensusTracts
Hazard Type:  Earthquake
Description:  A feature class table containing building damage data stratified by census tract.  This table is generated when building damage search criteria options are used. 
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	SHAPE
	OLE Object
	Object describing the geometry of the feature object.

	Tract
	Text
	Census tract the feature object pertains to.

	ID
	Number
	Identification number assigned to the feature object record.

	DmgArea
	Number
	Expected area (thousands sq ft) that will incur damage. 

	DmgBuilding
	Number
	Expected loss ($ thousands) due to repair and replacement of buildings

	DmgContent
	Number
	Expected loss ($ thousands) due to content damages.

	Shape_Length
	Number
	Shape length of feature object.

	Shape_Area
	Number
	Shape area of feature object.





[bookmark: _Toc265154119]Appendix A-4:  Building Inventory and Damages by Census Tract (Default)

Table:  hzEq_Study Region Id_Scenario Id_Inv_Dmg_CensusTracts
Hazard Type:  Earthquake
Description:  A feature class table containing building inventory and damage data stratified by census tract.  By default, this table is generated when building damage search criteria options are bypassed. 
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	SHAPE
	OLE Object
	Object describing the geometry of the feature object.

	Tract
	Text
	Census tract the feature object pertains to.

	ID
	Number
	Identification number assigned to the feature object record.

	BldgCount
	Number
	Total number of buildings.

	BldgArea
	Number
	Total building area (thousands sq ft).

	BldgValue
	Number
	Total building value ($ thousands).

	BldgContValue
	Number
	Total building content value ($ thousands).

	PopDay
	Number
	Population during the day.

	PopNight
	Number
	Population during the night.

	PopCommute
	Number
	Population during commute hours.

	NSANoneSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural acceleration damage and where damage state is none. 

	NSASlightSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural acceleration damage and where damage state is slight.

	NSAModerateSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural acceleration damage and where damage state is moderate.

	NSAExtensiveSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural acceleration damage and where damage state is extensive.

	NSACompleteSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural acceleration damage and where damage state is complete.

	NSDNoneSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural drift damage and where damage state is none.

	NSDSlightSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural drift damage and where damage state is slight.

	NSDModerateSqFt
	Number
	Area potentially damaged (thousands sq ft) due to non-structural drift damage and where damage state is moderate.

	NSDExtensiveSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural drift damage and where damage state is extensive.

	NSDCompleteSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural drift damage and where damage state is complete.

	STRNoneSqFt
	Number
	Expected area damaged (thousands sq ft) due to structural damage and where damage state is none.

	STRSlightSqFt
	Number
	Expected area damaged (thousands sq ft) due to structural damage and where damage state is slight.

	STRModerateSqFt
	Number
	Expected area damaged (thousands sq ft) due to structural damage and where damage state is moderate.

	STRExtensiveSqFt
	Number
	Expected area damaged (thousands sq ft) due to structural damage and where damage state is extensive.

	STRCompleteSqFt
	Number
	Expected area damaged (thousands sq ft) due to structural damage and where damage state is complete.

	NSANoneExp
	Number
	Expected loss ($ thousands) due to non-structural acceleration damage and where damage state is none.

	NSASlightExp
	Number
	Expected loss ($ thousands) due to non-structural acceleration damage and where damage state is slight.

	NSAModerateExp
	Number
	Expected loss ($ thousands) due to non-structural acceleration damage and where damage state is moderate.

	NSAExtensiveExp
	Number
	Expected loss ($ thousands) due to non-structural acceleration damage and where damage state is extensive.

	NSACompleteExp
	Number
	Expected loss ($ thousands) due to non-structural acceleration damage and where damage state is complete.

	NSDNoneExp
	Number
	Expected loss ($ thousands) due to non-structural drift damage and where damage state is none.

	NSDSlightExp
	Number
	Expected loss ($ thousands) due to non-structural drift damage and where damage state is slight.

	NSDModerateExp
	Number
	Expected loss ($ thousands) due to non-structural drift damage and where damage state is moderate.

	NSDExtensiveExp
	Number
	Expected loss ($ thousands) due to non-structural drift damage and where damage state is extensive.

	NSDCompleteExp
	Number
	Expected loss ($ thousands) due to non-structural drift damage and where damage state is complete.

	STRNoneExp
	Number
	Expected loss ($ thousands) due to structural damage and where damage state is none.

	STRSlightExp
	Number
	Expected loss ($ thousands) due to structural damage and where damage state is slight.

	STRModerateExp
	Number
	Expected loss ($ thousands) due to structural damage and where damage state is moderate.

	STRExtensiveExp
	Number
	Expected loss ($ thousands) due to structural damage and where damage state is extensive.

	STRCompleteExp
	Number
	Expected loss ($ thousands) due to structural damage and where damage state is complete.

	StructLoss
	Number
	Expected loss ($ thousands) due to repair and replacement of structural building components.

	NonStructLoss
	Number
	Expected loss ($ thousands) due to repair and replacement of non-structural building components.

	BldgLoss
	Number
	Expected loss ($ thousands) due to repair and replacement of buildings.

	ContentLoss
	Number
	Expected loss ($ thousands) due to content damages.

	InvLoss
	Number
	Expected loss ($ thousands) due to business inventory damages.

	RelocLoss
	Number
	Expected loss ($ thousands) due to business relocation expenses.

	IncLoss
	Number
	Expected loss of business income ($ thousands).

	RentLoss
	Number
	Expected loss of rental income ($ thousands).

	WageLoss
	Number
	Expected loss of wages ($ thousands).

	OutputLoss
	Number
	Expected loss of output ($ thousands).

	TotalLoss
	Number
	Total expected loss ($ thousands).

	Shape_Length
	Number
	Shape length of feature object.

	Shape_Area
	Number
	Shape area of feature object.





[bookmark: _Toc265154120]Appendix A-5:  Building Inventory and Damages by Census Tract (Optional) 

Table:  hzEq_Study Region Id_Scenario Id_Inv_Dmg_CensusTracts
Hazard Type:  Earthquake
Description:  A feature class table containing building inventory and damage data stratified by census tract.  This table is generated when building damage search criteria options are used. 
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	SHAPE
	OLE Object
	Object describing the geometry of the feature object.

	Tract
	Text
	Census tract the feature object pertains to.

	ID
	Number
	Identification number assigned to the feature object record.

	BldgCount
	Number
	Total number of buildings.

	BldgArea
	Number
	Total building area (thousands sq ft).

	BldgValue
	Number
	Total building value ($ thousands).

	BldgContValue
	Number
	Total building content value ($ thousands).

	PopDay
	Number
	Population during the day.

	PopNight
	Number
	Population during the night.

	PopCommute
	Number
	Population during commute hours.

	DmgArea
	Number
	Expected building area that will incur damage (thousands sq ft). 

	DmgBuilding
	Number
	Expected loss ($ thousands) due to repair and replacement of buildings.

	DmgContent
	Number
	Expected loss ($ thousands) due to content damages.

	Shape_Length
	Number
	Shape length of feature object.

	Shape_Area
	Number
	Shape area of feature object.




[bookmark: _Toc265154121]Appendix A-6:  Social Impact (Casualties) by Census Tract

Table:  hzEq_Study Region Id_Scenario Id_SI_Cas_CensusTracts
Hazard Type:  Earthquake
Description:  A feature class table containing social impact (casualty) data stratified by census tract.
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	SHAPE
	OLE Object
	Object describing the geometry of the feature object.

	Tract
	Text
	Census tract the feature object pertains to.

	ID
	Number
	Identification number assigned to the feature object record.

	Level1Injury
	Number
	Estimated number of Level 1 injuries, which are injuries that require basic medical aid without hospitalization.

	Level2Injury
	Number
	Estimated number of Level 2 injuries, which are injuries that require a greater degree of medical care and hospitalization, but not expected to progress to a life threatening status.

	Level3Injury
	Number
	Estimated number of Level 3 injuries, which are injuries that pose an immediate life threatening condition, if not treated adequately and expeditiously.

	Level4Injury
	Number
	Estimated number of Level 4 injuries, which are injuries that are fatal.

	Shape_Length
	Number
	Shape length of feature object.

	Shape_Area
	Number
	Shape area of feature object.





[bookmark: _Toc265154122]Appendix A-7:  Social Impact (Shelter) by Census Tract

Table:  hzEq_Study Region Id_Scenario Id_SI_Shelter_CensusTracts
Hazard Type:  Earthquake
Description:  A feature class table containing social impact (shelter requirements) data stratified by census tract.
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	SHAPE
	OLE Object
	Object describing the geometry of the feature object.

	Tract
	Text
	Census tract the feature object pertains to.

	ID
	Number
	Identification number assigned to the feature object record.

	DisplacedHouseholds
	Number
	Estimated number of displaced households.

	ShortTermNeeds
	Number
	Estimated number of temporary shelter units needed.

	Shape_Length
	Number
	Shape length of feature object.

	Shape_Area
	Number
	Shape area of feature object.
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Table:  hzEq_Study Region Id_Scenario Id_ID_Debris_CensusTracts
Hazard Type:  Earthquake
Description:  A feature class table containing induced damage (debris) data stratified by census tract.
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	SHAPE
	OLE Object
	Object describing the geometry of the feature object.

	Tract
	Text
	Census tract the feature object pertains to.

	ID
	Number
	Identification number assigned to the feature object record.

	DebrisTotal
	Number
	Estimated amount of debris output from all material sources (thousands of tons).

	DebrisConcrete
	Number
	Estimated amount of debris output from concrete sources (thousands of tons).

	DebrisMasonry
	Number
	Estimated amount of debris output from masonry sources (thousands of tons).

	DebrisSteel
	Number
	Estimated amount of debris output from steel sources (thousands of tons).

	DebrisWood
	Number
	Estimated amount of debris output from wood sources (thousands of tons).

	Shape_Length
	Number
	Shape length of feature object.

	Shape_Area
	Number
	Shape area of feature object.





[bookmark: _Toc265154124]Appendix A-9:  Induced Damages (Fire) by Census Tract

Table:  hzEq_Study Region Id_Scenario Id_ID_Fire_CensusTracts
Hazard Type:  Earthquake
Description:  A feature class table containing induced damage (fire following earthquake) data stratified by census tract.
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	SHAPE
	OLE Object
	Object describing the geometry of the feature object.

	Tract
	Text
	Census tract the feature object pertains to.

	ID
	Number
	Identification number assigned to the feature object record.

	NumIgnitions
	Number
	Estimated number of fire ignitions.

	PctBurnt
	Number
	Estimated percent of census tract burnt.

	PctBurntStdDev
	Number
	Standard deviation of the estimated percent of census tract burnt.

	ExposedPopulation
	Number
	Estimated population exposed to fire.

	ExposedValue
	
	Estimated value of inventory ($ thousands) exposed to fire.

	FireDemand
	Number
	Estimated water demand (gallons per minute) to fight fire.

	Shape_Length
	Number
	Shape length of feature object.

	Shape_Area
	Number
	Shape area of feature object.
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Table:  hzEq_Study Region Id_Scenario Id_Inv_Details
Hazard Type:  Earthquake
Description:  A table containing detailed building inventory data stratified by census tract, specific occupancy type, specific structure type, and design level.
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	ID
	Number
	Identification number assigned to the feature object record.

	Tract
	Text
	Census tract the feature object pertains to.

	OccLabel
	Text
	Specific occupancy type.

	OccGroup
	Text
	General occupancy type (i.e., agriculture, commercial, education, government, industrial, religion, or residential).

	SSType
	Text
	Specific structure type.

	DesignLevel
	Text
	Design level.

	BldgCount
	Number
	Total number of buildings.

	BldgArea
	Number
	Total building area (thousands sq ft).

	BldgValue
	Number
	Total building value ($ thousands).

	BldgContValue
	Number
	Total building content value ($ thousands).

	PopDay
	Number
	Population during the day.

	PopNight
	Number
	Population during the night.

	PopCommute
	Number
	Population during commute hours.





[bookmark: _Toc265154126]Appendix A-11:  Building Damage Details

Table:  hzEq_Study Region Id_Scenario Id_Dmg_Details
Hazard Type:  Earthquake
Description:  A table containing detailed building damage data stratified by census tract, specific occupancy type, specific structure type, and design level. 
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	ID
	Number
	Identification number assigned to the feature object record.

	Tract
	Text
	Census tract the feature object pertains to.

	OccLabel
	Text
	Specific occupancy type.

	SSType
	Text
	Specific structure type.

	DesignLevel
	Text
	Design level.

	NSANoneSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural acceleration damage and where damage state is none. 

	NSASlightSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural acceleration damage and where damage state is slight.

	NSAModerateSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural acceleration damage and where damage state is moderate.

	NSAExtensiveSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural acceleration damage and where damage state is extensive.

	NSACompleteSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural acceleration damage and where damage state is complete.

	NSDNoneSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural drift damage and where damage state is none.

	NSDSlightSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural drift damage and where damage state is slight.

	NSDModerateSqFt
	Number
	Area potentially damaged (thousands sq ft) due to non-structural drift damage and where damage state is moderate.

	NSDExtensiveSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural drift damage and where damage state is extensive.

	NSDCompleteSqFt
	Number
	Expected area damaged (thousands sq ft) due to non-structural drift damage and where damage state is complete.

	STRNoneSqFt
	Number
	Expected area damaged (thousands sq ft) due to structural damage and where damage state is none.

	STRSlightSqFt
	Number
	Expected area damaged (thousands sq ft) due to structural damage and where damage state is slight.

	STRModerateSqFt
	Number
	Expected area damaged (thousands sq ft) due to structural damage and where damage state is moderate.

	STRExtensiveSqFt
	Number
	Expected area damaged (thousands sq ft) due to structural damage and where damage state is extensive.

	STRCompleteSqFt
	Number
	Expected area damaged (thousands sq ft) due to structural damage and where damage state is complete.

	NSANoneExp
	Number
	Expected loss ($ thousands) due to non-structural acceleration damage and where damage state is none.

	NSASlightExp
	Number
	Expected loss ($ thousands) due to non-structural acceleration damage and where damage state is slight.

	NSAModerateExp
	Number
	Expected loss ($ thousands) due to non-structural acceleration damage and where damage state is moderate.

	NSAExtensiveExp
	Number
	Expected loss ($ thousands) due to non-structural acceleration damage and where damage state is extensive.

	NSACompleteExp
	Number
	Expected loss ($ thousands) due to non-structural acceleration damage and where damage state is complete.

	NSDNoneExp
	Number
	Expected loss ($ thousands) due to non-structural drift damage and where damage state is none.

	NSDSlightExp
	Number
	Expected loss ($ thousands) due to non-structural drift damage and where damage state is slight.

	NSDModerateExp
	Number
	Expected loss ($ thousands) due to non-structural drift damage and where damage state is moderate.

	NSDExtensiveExp
	Number
	Expected loss ($ thousands) due to non-structural drift damage and where damage state is extensive.

	NSDCompleteExp
	Number
	Expected loss ($ thousands) due to non-structural drift damage and where damage state is complete.

	STRNoneExp
	Number
	Expected loss ($ thousands) due to structural damage and where damage state is none.

	STRSlightExp
	Number
	Expected loss ($ thousands) due to structural damage and where damage state is slight.

	STRModerateExp
	Number
	Expected loss ($ thousands) due to structural damage and where damage state is moderate.

	STRExtensiveExp
	Number
	Expected loss ($ thousands) due to structural damage and where damage state is extensive.

	STRCompleteExp
	Number
	Expected loss ($ thousands) due to structural damage and where damage state is complete.

	StructLoss
	Number
	Expected loss ($ thousands) due to repair and replacement of structural building components.

	NonStructLoss
	Number
	Expected loss ($ thousands) due to repair and replacement of non-structural building components.

	BldgLoss
	Number
	Expected loss ($ thousands) due to repair and replacement of buildings.

	ContentLoss
	Number
	Expected loss ($ thousands) due to content damages.

	InvLoss
	Number
	Expected loss ($ thousands) due to business inventory damages.

	RelocLoss
	Number
	Expected loss ($ thousands) due to business relocation expenses.

	IncLoss
	Number
	Expected loss of business income ($ thousands).

	RentLoss
	Number
	Expected loss of rental income ($ thousands).

	WageLoss
	Number
	Expected loss of wages ($ thousands).

	OutputLoss
	Number
	Expected loss of output ($ thousands).

	TotalLoss
	Number
	Total expected loss ($ thousands).





[bookmark: _Toc265154127]Appendix A-12:  Social Impact (Casualties) Details (Default)

Table:  hzEq_Study Region Id_Scenario Id_SI_Cas_Details
Hazard Type:  Earthquake
Description:  A table containing detailed social impact (casualty) data stratified by census block, time of day, location, and casualty occupancy type.  This table is generated by default or when the user specifies to extract casualty data by occupancy type.
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	ID
	Number
	Identification number assigned to the feature object record.

	Tract
	Text
	Census tract the feature object pertains to.

	CasTime
	Text
	Time of day during which casualties occurred (i.e., day, night, or commute).

	InOutTotal
	Text
	Location of casualties (i.e., inside premises, outside premises, or both).

	CasOccup
	Text
	Occupancy type in which casualties occurred.

	Level1Injury
	Number
	Estimated number of Level 1 injuries, which are injuries that require basic medical aid without hospitalization.

	Level2Injury
	Number
	Estimated number of Level 2 injuries, which are injuries that require a greater degree of medical care and hospitalization, but not expected to progress to a life threatening status.

	Level3Injury
	Number
	Estimated number of Level 3 injuries, which are injuries that pose an immediate life threatening condition, if not treated adequately and expeditiously.

	Level4Injury
	Number
	Estimated number of Level 4 injuries, which are injuries that are fatal.





[bookmark: _Toc265154128]Appendix A-13:  Social Impact (Casualties) Details (Optional)

Table:  hzEq_Study Region Id_Scenario Id_SI_Cas_Details
Hazard Type:  Earthquake
Description:  A table containing detailed social impact (casualty) data stratified by census tract, time of day, location, and building type.  This table is generated when the user specifies to extract casualty data by building type.
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	ID
	Number
	Identification number assigned to the feature object record.

	Tract
	Text
	Census tract the feature object pertains to.

	CasTime
	Text
	Time of day during which casualties occurred (i.e., day, night, or commute).

	InOutTotal
	Text
	Location of casualties (i.e., inside premises, outside premises, or both).

	EqBldgType
	Text
	Building type of structure in which casualties occurred.

	Level1Injury
	Number
	Estimated number of Level 1 injuries, which are injuries that require basic medical aid without hospitalization.

	Level2Injury
	Number
	Estimated number of Level 2 injuries, which are injuries that require a greater degree of medical care and hospitalization, but not expected to progress to a life threatening status.

	Level3Injury
	Number
	Estimated number of Level 3 injuries, which are injuries that pose an immediate life threatening condition, if not treated adequately and expeditiously.

	Level4Injury
	Number
	Estimated number of Level 4 injuries, which are injuries that are fatal.





[bookmark: _Toc265154129]Appendix B-1:  Building Inventory by Census Block

Table:  
· hzFl_Study Region Id_Scenario Id_Result Set Id_Inv_PreFirm_CensusBlocks
· hzFl_Study Region Id_Scenario Id_Result Set Id_Inv_PostFirm_CensusBlocks
· hzFl_Study Region Id_Scenario Id_Result Set Id_Inv_PostFirmAZone_CensusBlocks
· hzFl_Study Region Id_Scenario Id_Result Set Id_Inv_PostFirmVZone_CensusBlocks
Hazard Type:  Flood
Description:  A feature class table containing building inventory data stratified by census block.
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	SHAPE
	OLE Object
	Object describing the geometry of the feature object.

	CensusBlock
	Text
	Census block the feature object pertains to.

	ID
	Number
	Identification number assigned to the feature object record.

	BldgCount
	Number
	Total number of buildings.

	BldgArea
	Number
	Total building area (thousands sq ft).

	BldgValue
	Number
	Total building value ($ thousands).

	BldgContValue
	Number
	Total building content value ($ thousands).

	PopDay
	Number
	Population during the day.

	PopNight
	Number
	Population during the night.

	PopCommute
	Number
	Population during commute hours.

	Shape_Length
	Number
	Shape length of feature object.

	Shape_Area
	Number
	Shape area of feature object.





[bookmark: _Toc265154130]Appendix B-2:  Building Damages by Census Block

Table:  
· hzFl_Study Region Id_Scenario Id_Result Set Id_Dmg_PreFirm_CensusBlocks
· hzFl_Study Region Id_Scenario Id_Result Set Id_Dmg_PostFirm_CensusBlocks
· hzFl_Study Region Id_Scenario Id_Result Set Id_Dmg_PostFirmAZone_CensusBlocks
· hzFl_Study Region Id_Scenario Id_Result Set Id_Dmg_PostFirmVZone_CensusBlocks
Hazard Type:  Flood
Description:  A feature class table containing building damage data stratified by census block. 
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	SHAPE
	OLE Object
	Object describing the geometry of the feature object.

	CensusBlock
	Text
	Census block the feature object pertains to.

	ID
	Number
	Identification number assigned to the feature object record.

	CountNoDmg
	Number
	Estimated number of structures that will incur no damage.

	CountDmg1to10
	Number
	Estimated number of structures that will incur between 1 and 10 percent damage.

	CountDmg11to20
	Number
	Estimated number of structures that will incur between 11 and 20 percent damage.

	CountDmg21to30
	Number
	Estimated number of structures that will incur between 21 and 30 percent damage.

	CountDmg31to40
	Number
	Estimated number of structures that will incur between 31 and 40 percent damage.

	CountDmg41to50
	Number
	Estimated number of structures that will incur between 41 and 50 percent damage.

	CountDmg51to60
	Number
	Estimated number of structures that will incur between 51 and 60 percent damage.

	CountDmg61to70
	Number
	Estimated number of structures that will incur between 61 and 70 percent damage.

	CountDmg71to80
	Number
	Estimated number of structures that will incur between 71 and 80 percent damage.

	CountDmg81to90
	Number
	Estimated number of structures that will incur between 81 and 90 percent damage.

	CountDmg91to100
	Number
	Estimated number of structures that will incur between 91 and 100 percent damage.

	SqFtNoDmg
	Number
	Estimated area (thousands sq ft) that will incur no damage.

	SqFtDmg1to10
	Number
	Estimated area (thousands sq ft) that will incur between 1 and 10 percent damage.

	SqFtDmg11to20
	Number
	Estimated area (thousands sq ft) that will incur between 11 and 20 percent damage.

	SqFtDmg21to30
	Number
	Estimated area (thousands sq ft) that will incur between 21 and 30 percent damage.

	SqFtDmg31to40
	Number
	Estimated area (thousands sq ft) that will incur between 31 and 40 percent damage.

	SqFtDmg41to50
	Number
	Estimated area (thousands sq ft) that will incur between 41 and 50 percent damage.

	SqFtDmg51to60
	Number
	Estimated area (thousands sq ft) that will incur between 51 and 60 percent damage.

	SqFtDmg61to70
	Number
	Estimated area (thousands sq ft) that will incur between 61 and 70 percent damage.

	SqFtDmg71to80
	Number
	Estimated area (thousands sq ft) that will incur between 71 and 80 percent damage.

	SqFtDmg81to90
	Number
	Estimated area (thousands sq ft) that will incur between 81 and 90 percent damage.

	SqFtDmg91to100
	Number
	Estimated area (thousands sq ft) that will incur between 91 and 100 percent damage.

	BuildingLoss
	Number
	Expected loss ($ thousands) due to repair and replacement of buildings.

	ContentsLoss
	Number
	Expected loss ($ thousands) due to content damages.

	InventoryLoss
	Number
	Expected loss ($ thousands) due to business inventory damages.

	RelocationCost
	Number
	Expected loss ($ thousands) due to business relocation expenses.

	IncomeLoss
	Number
	Expected loss of business income ($ thousands).

	RentalIncomeLoss
	Number
	Expected loss of rental income ($ thousands).

	WageLoss
	Number
	Expected loss of wages ($ thousands).

	OutputLoss
	Number
	Expected loss of output ($ thousands).

	EmploymentLoss
	Number
	Expected loss of employment ($ thousands).

	Shape_Length
	Number
	Shape length of feature object.

	Shape_Area
	Number
	Shape area of feature object.
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Table:  hzFl_Study Region Id_Scenario Id_Result Set Id_SI_Shelter_CensusBlocks
Hazard Type:  Flood
Description:  A feature class table containing social impact (shelter requirements) data stratified by census block.
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	SHAPE
	OLE Object
	Object describing the geometry of the feature object.

	CensusBlock
	Text
	Census block the feature object pertains to.

	ID
	Number
	Identification number assigned to the feature object record.

	CensusArea
	Number
	Census area (thousands sq ft).

	AffectedArea
	Number
	Estimated affected area (thousands sq ft).

	PctAffectedArea
	Number
	Percent of census area affected (thousands sq ft).

	Population 
	Number
	Population of census area.

	Households
	Number
	Estimated number of displaced households.

	DisplacedPop
	Number
	Displaced population in census area.

	ShortTermNeeds
	Number
	Estimated number of temporary shelter units needed.

	Shape_Length
	Number
	Shape length of feature object.

	Shape_Area
	Number
	Shape area of feature object.
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Table:  hzFl_Study Region Id_Scenario Id_Result Set Id_ID_Debris_CensusBlocks
Hazard Type:  Flood
Description:  A feature class table containing induced damage (debris) data stratified by census block.
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	SHAPE
	OLE Object
	Object describing the geometry of the feature object.

	CensusBlock
	Text
	Census block the feature object pertains to.

	ID
	Number
	Identification number assigned to the feature object record.

	TotalTons
	Number
	Estimated amount of debris output from all sources (thousands of tons).

	FinishTons
	Number
	Estimated amount of debris output from finishing sources (thousands of tons).

	StructureTons
	Number
	Estimated amount of debris output from structural sources (thousands of tons).

	FoundationTons
	Number
	Estimated amount of debris output from foundational sources (thousands of tons).

	Shape_Length
	Number
	Shape length of feature object.

	Shape_Area
	Number
	Shape area of feature object.





[bookmark: _Toc265154133]Appendix B-5:  Building Inventory Details

Table:  
· hzFl_Study Region Id_Scenario Id_Result Set Id_Inv_PreFirm_Details
· hzFl_Study Region Id_Scenario Id_Result Set Id_Inv_PostFirm_Details
· hzFl_Study Region Id_Scenario Id_Result Set Id_Inv_PostFirmAZone_Details
· hzFl_Study Region Id_Scenario Id_Result Set Id_Inv_PostFirmVZone_Details
Hazard Type:  Flood
Description:  A table containing detailed building inventory data stratified by census block, specific occupancy type, general building type, and foundation type.
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	ID
	Number
	Identification number assigned to the feature object record.

	CensusBlock
	Text
	Census block the feature object pertains to.

	OccLabel
	Text
	Specific occupancy type.

	OccGroup
	Text
	General occupancy type (i.e., agriculture, commercial, education, government, industrial, religion, or residential).

	Material
	Text
	General building type (i.e., concrete, manufactured housing, masonry, steel, or wood).

	FoundationType
	Text
	Foundation type (i.e., basement, crawl space, fill, pier, pile, slab on grade, or solid wall).

	BldgCount
	Number
	Total number of buildings.

	BldgArea
	Number
	Total building area (thousands sq ft).

	BldgValue
	Number
	Total building value ($ thousands).

	BldgContValue
	Number
	Total building content value ($ thousands).

	PopDay
	Number
	Population during the day.

	PopNight
	Number
	Population during the night.

	PopCommute
	Number
	Population during commute hours.





[bookmark: _Toc265154134]Appendix B-6:  Building Damage Details

Table:  
· hzFl_Study Region Id_Scenario Id_Result Set Id_Dmg_PreFirm_Details
· hzFl_Study Region Id_Scenario Id_Result Set Id_Dmg_PostFirm_Details
· hzFl_Study Region Id_Scenario Id_Result Set Id_Dmg_PostFirmAZone_Details
· hzFl_Study Region Id_Scenario Id_Result Set Id_Dmg_PostFirmVZone_Details
Hazard Type:  Flood
Description:  A table containing detailed building damage data stratified by census block, specific occupancy type, general building type, and foundation type. 
Table Structure:
	Column
	Data Type
	Description

	OBJECTID
	Number
	Unique identification number assigned to the feature object.

	ID
	Number
	Identification number assigned to the feature object record.

	CensusBlock
	Text
	Census block the feature object pertains to.

	OccLabel
	Text
	Specific occupancy type.

	OccGroup
	Text
	General occupancy type (i.e., agriculture, commercial, education, government, industrial, religion, or residential).

	Material
	Text
	General building type (i.e., concrete, manufactured housing, masonry, steel, or wood).

	FoundationType
	Text
	Foundation type (i.e., basement, crawl space, fill, pier, pile, slab on grade, or solid wall).

	CountNoDmg
	Number
	Estimated number of structures that will incur no damage.

	CountDmg1to10
	Number
	Estimated number of structures that will incur between 1 and 10 percent damage.

	CountDmg11to20
	Number
	Estimated number of structures that will incur between 11 and 20 percent damage.

	CountDmg21to30
	Number
	Estimated number of structures that will incur between 21 and 30 percent damage.

	CountDmg31to40
	Number
	Estimated number of structures that will incur between 31 and 40 percent damage.

	CountDmg41to50
	Number
	Estimated number of structures that will incur between 41 and 50 percent damage.

	CountDmg51to60
	Number
	Estimated number of structures that will incur between 51 and 60 percent damage.

	CountDmg61to70
	Number
	Estimated number of structures that will incur between 61 and 70 percent damage.

	CountDmg71to80
	Number
	Estimated number of structures that will incur between 71 and 80 percent damage.

	CountDmg81to90
	Number
	Estimated number of structures that will incur between 81 and 90 percent damage.

	CountDmg91to100
	Number
	Estimated number of structures that will incur between 91 and 100 percent damage.

	SqFtNoDmg
	Number
	Estimated area (thousands sq ft) that will incur no damage.

	SqFtDmg1to10
	Number
	Estimated area (thousands sq ft) that will incur between 1 and 10 percent damage.

	SqFtDmg11to20
	Number
	Estimated area (thousands sq ft) that will incur between 11 and 20 percent damage.

	SqFtDmg21to30
	Number
	Estimated area (thousands sq ft) that will incur between 21 and 30 percent damage.

	SqFtDmg31to40
	Number
	Estimated area (thousands sq ft) that will incur between 31 and 40 percent damage.

	SqFtDmg41to50
	Number
	Estimated area (thousands sq ft) that will incur between 41 and 50 percent damage.

	SqFtDmg51to60
	Number
	Estimated area (thousands sq ft) that will incur between 51 and 60 percent damage.

	SqFtDmg61to70
	Number
	Estimated area (thousands sq ft) that will incur between 61 and 70 percent damage.

	SqFtDmg71to80
	Number
	Estimated area (thousands sq ft) that will incur between 71 and 80 percent damage.

	SqFtDmg81to90
	Number
	Estimated area (thousands sq ft) that will incur between 81 and 90 percent damage.

	SqFtDmg91to100
	Number
	Estimated area (thousands sq ft) that will incur between 91 and 100 percent damage.

	BuildingLoss
	Number
	Expected loss ($ thousands) due to repair and replacement of buildings.

	ContentsLoss
	Number
	Expected loss ($ thousands) due to content damages.

	InventoryLoss
	Number
	Expected loss ($ thousands) due to business inventory damages.

	RelocationCost
	Number
	Expected loss ($ thousands) due to business relocation expenses.

	IncomeLoss
	Number
	Expected loss of business income ($ thousands).

	RentalIncomeLoss
	Number
	Expected loss of rental income ($ thousands).

	WageLoss
	Number
	Expected loss of wages ($ thousands).

	OutputLoss
	Number
	Expected loss of output ($ thousands).

	EmploymentLoss
	Number
	Expected loss of employment ($ thousands).
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