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Project Workflow: West Virginia Hazus-MH Flood Model Inventory

PROJECT OVERVIEW

West Virginia University (WVU) is responsible for supporting activities that can prevent or reduce the
significant losses that result from disasters. Successful mitigation activities are based on careful
assessment of what may occur in the event of a disaster.

In recognition of the importance of planning in mitigation activities, the Federal Emergency Management
Agency (FEMA) has created Hazus - a powerful geographic information system (GIS) based disaster
mitigation tool. This tool enables communities of all sizes to estimate damages and losses from
hurricanes, floods and earthquakes to measure the impact of various mitigation practices that might help
to reduce those losses.

The ability of Hazus-MH to generate credible loss estimations is based on high quality information about
the buildings and infrastructure at risk to these hazards. While Hazus-MH includes these inventory, the
sources from which that information is derived are course in nature and may not accurately represent
local conditions. Local parcel and Computer-Aided-Mass Appraisal (CAMA) data can be used to
significantly enhance the quality of the analysis that Hazus-MH performs. Using a Federal Emergency
Management Agency provided grant, The Polis Center has prepared a tool and supporting workflow that
describes how to use the tool in order to process parcel and CAMA data into a form that can be
consumed by Hazus-MH and used for generating enhanced flood risk assessments.

This workflow describes the detailed processes associated with completing the following tasks.

TASKS

1. Update Hazus inventory assets
i Domains and Matrices
ii. Improvements table
iii. Building Inventory
iv. User Defined Facilities
V. General Building Stock
2. Create Data Sources
i Parcel Points
ii. Flood Boundary
iii. Census Blocks and Census Tracts

Deliverables submitted by The Polis Center in support of this project include:

Building Inventory creation tools
Hazus Update tools

Data Source processing tools
Workflow

Ao PR
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FILE MANAGEMENT

BAcKuPs
Hazus does not support server-based workflows. Therefore, this project is based on work that is
performed on a local drive.

Work performed on local PCs will need to be periodically secured. References to the Q:\drive in this
workflow refer to the backup server used at Polis. It is recommended that an equivalent backup location
be identified when this workflow is completed outside of Polis.

C:\Projects\Hazus_Projects\PDM_WestVirginia Local project drive
Q:\PDM_WestVirginia Backup drive at Polis

PROJECT MANAGEMENT

Project documentation is stored under the following directory structure:

C:\Projects\Hazus_Projects\PDM_WestVirginia\Project_Management

Status Project management progress reports
Advisory Manuals and User Guide
Workshops Meetings and workshop materials

DATA MANAGEMENT

Data sets are managed under the following directory structure:
C:\Projects\Hazus_Projects\PDM_WestVirginia\Data_Management

Data_Sources Pre-processed data
Hazus_Updates Updated WYV statewide tables
Models Analysis data and results

Data sources received from various agencies are organized by provider:
C:\Projects\Hazus_Projects\PDM_WestVirginia\Data_Management\Data_Sources

<County Name> <County Name> County regional data
CAMA_Assesment CAMA Data received from <County Name> WV
Parcels Data received from <County Name> WV
DFIRM Data received from FEMA website

Updated Hazus inventory is organized by inventory type and vendor.
C:\Projects\Hazus_Projects\PDM_WestVirginia\Data_Management\Hazus_Updates\<County

Name>
User_Defined_Facilities Hazus User Defined Facilities geodatabase
Tools Hazus Updates FME tools
General_Building_Stock bndryGBS geodatabase

Model data sets are organized by county. The Model folder contains the results of the analysis as well as
the hazard and inventory datasets used as inputs into the model. The modeling is performed in a Hazus
Study Region built for each county.

C:\Projects\Hazus_Projects\ PDM_WestVirginia\Data_Management\Models
<County Name> <County Name> model results
Template Templates and tools used for modeling

C:\Projects\Hazus_Projects\PDM_WestVirginia\Data_Management\Models\<County Name>\
Analysis Inventory data, hazards, tools
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MXD_Documents Production and final mapping documents
Reports Workflow, Logs and Process documents

C:\Projects\Hazus_Projects\PDM_WestVirginia\Data_Management\Models\<County Name>\

Analysis
Inventory Boundaries, Building Inventory, Improvements
Hazards Flood and surge boundary inputs to model
Tools Scripts used to develop inventory
Working Temporary area for work in progress

DOCUMENT MANAGEMENT

The workflow document is maintained by Polis for use by both teams working on the Pre-Disaster
Mitigation (PDM) project for West Virginia.

The name of the file is:
...C:\Projects\Hazus_Projects\PDM_WestVirginia\Data_Management\Models\<County
Name>\Reports\Workflow docx

The following abbreviations are used throughout the document:

[TBD] To Be Determined

[PIO] Process Improvement Opportunity
[Name] Contributions required by ...

[Rev] Major revision marker
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TASK 1 — PREPARE COUNTY DATA SOURCES
Hazus-MH Vsn 2.2 statewide datasets needs to be updated before the individual county study regions will
be made. The General Building Stock needs to be updated on a county by county basis.

The first task is to setup a county folder that contains the source materials, mapping templates, tools,
non-Hazus data sets and final reports.

TAsSK 1.1 - PREPARE DATA SOURCES

TASK 1.1.1 - COUNTY DATA FOLDERS
A \Template folder has been created that contains the data source folder structure and tools used to
prepare the source data for each county.

Copy the county template contents from
C:\Projects\Hazus_Projects\PDM_WestVirginia\Data_Management\Data_Sources\Template

To

C:\Projects\Hazus_Projects\PDM__ WestVirginia\Data_Management\Data_Sources\<County
Name>

NOTE: Images in this workflow were captured using Berkeley County as an example. In
the workflow procedures we inserted Berkeley where the workflow calls for <County
Name>. Simply insert the name of the county that you are processing.

TASK 1.1.2 - COUNTY DATA FILES

Template documents need to be setup for each county. Rename all templates and change the file
properties. Modify the contents to reflect the active <County _Name>.

e Rename:
From: WV_County_*.*
To: WV_<County_Name>_**
e Update the File Properties on all <County_Name> documents
Subject: <County_Name>
Author: <Enter your name here>
Comments: <Comments>
Category: PDM WestVirginia
Company: <Your organization name>
e Open each document and replace all occurrences:
From: <County_Name>
To: active county name (e.g. “Berkeley”)
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TASK 1.2 - PREPARE MODEL AND WORKING FOLDERS

TASK 1.2.1 — CoPY TEMPLATE FOLDER

A \Template folder has been created that contains templates for the project model source materials,
outputs, templates and tools to be used for each county. You need to copy the template folder contents
and rename the files that they contain so that they are ready for the county that you are modeling.

o Copy the template contents from
C:\Projects\Hazus_Projects\PDM_WestVirginia\PDM\Data_Management\Models\Template

to
C:\Projects\Hazus_Projects\PDM_WestVirginia\Data_Management\Models\<County Name>

o Copy the county template contents from
C:\Projects\Hazus_Projects\PDM_West Virginia\Data_Management\Hazus_Updates\Template
To
C:\Projects\Hazus_Projects\PDM_ WestVirginia\Data_Management\ Hazus_Updates \<County

Name>

TASK 1.2.2 — RENAME TEMPLATE FILES

The template documents need to be renamed for your county.

Rename all templates and change the file properties in all folders and subfolders under
C:\Projects\Hazus_Projects\PDM_West Virginia\Data_Management\Models\<County_Name> and
under C:\Projects\Hazus_Projects\PDM_ WestVirginia\Data_Management\ Hazus_Updates \<County
Name>. Modify the contents to reflect the name of the county that you are modeling.

e Rename:
From: WV_County_*.*
To: WV_<County Name>_**
e Update the File Properties on all <County_Name> documents
Subject: <County_Name>
Author: <Enter your name here>
Comments: /
Category: PDM West Virginia
Company: Polis
e Open each document and replace all occurrences:
From: <County_Name> or <County Name>
To: active county name (e.g. “Berkeley”)

TASK 1.3 — DOWNLOAD COUNTY DATA FILES

TASK 1.3.1- DATA EXCHANGE

West Virginia University has setup a data exchange FTP site to provide a data portal to exchange parcel
and CAMA datasets. Typical data sets to exchange include:
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Project Workflow: West Virginia Hazus-MH Flood Model Inventory

Inventory sources (CAMA Assessment, Parcel Polygon)

Supporting documents (WV Appraisal Manual, User Guide)

The FTP site can be accessed by connecting to the Host and entering the Username and Password
provided. The connection can be established by downloading FileZilla software which ensures a quick
and easy way to download data from FTP site.

P e —— T ——r—

TASK 1.3.2 — DOWNLOAD FILES

1.

Download CAMA Assessment geodatabase from the FTP site to

C:\Projects\Hazus_Projects\PDM_WestVirginia\Data_Management\Data_Sources\<County
Name>\CAMA_Assessment\ <County Name>_ WVU.mdb

This database contains CAMA table that is used to create Building Inventory
Download the Parcel SHP files from the FTP site to.
C:\Projects\Hazus_Projects\PDM_WestVirginia\Data_Management\
Data_Sources\County\<<County Name>>\Parcels

<County Name>_parcel_features.mdb

Parcel centroids will be linked to Improvement’ records to determine the locations for the
buildings.

Download the NFHL Data-County data from the FEMA Map Service Center.
(http://msc.fema.gov).

This data represents the current National Flood Hazard Layer for the county.
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Search Results for BERKELEY COUNTY *

W SIDSOORE 10 1o av nooticm ’ NICLY A (AR

Hiectve Products {65) @
v FHiMPael (33) QoLai
v FiSBaports{l) 408 AL
vLOMC29)
¢ NiHLData-Sate (1)
*  NIHL CataCounty (1)

Product 10D Latesr Stugy Eftective Date Latest LOMR Effoctive Date Sue Download

NFHL_54003C 07/07/2009 N/A SMB o

4. Save the downloaded data to
C:\Projects\Hazus_Projects\PDM_WestVirginia\Data_Management\
Data_Sources\<County Name>\DFIRM

5. The downloaded file will be in WinZIP format. Unzip the file to the \DFIRM folder.
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TASK 2 — PREPARE COUNTY INVENTORY DATA
TASK 2.1 — PREPARE BOUNDARIES

Boundaries will be needed to clip buildings to the flood study area and assign the appropriate Census
Tract and Block numbers to the Hazus inventory.

TAsK 2.1.1 - PREPARE HAZUS BOUNDARIES

Tools have been written to generate County and Census Block feature classes.

1. Start ArcMap and open the MXD named:
...\Models\_<County Name>\MXD_Documents
WV_<County Name>_DataSources.mxd

2. If not already active, activate the Data Interoperability extension under the ArcMap
Customize>Extensions menu.

r
| Extensions

Selact the sxdsnsions you want to use

30 Analyst

ArcScan

Data Interoperabiity
Flood Informaton Too!

Geostakshcal Analyst

Huncana
Network Analyst
Publisher
Schematics
Spasal Anaiyst
Tracking Analyst

OROO00D00R80O0

Note: As of the date of this workflow, the Data Interoperability extension and Hazus-MH 2.2 can
co-exist on the same machine. However, the Data Interoperability extension must be deactivated
in order to actually use Hazus-MH. While inconvenient, this simply means that you need to
deactivate the Data Interoperability extension to use Hazus-MH and vice versa.

Note: This workflow references FME. FME, formerly known as Feature Manipulation Engine, is a
an integration of Spatial ETL tools for data transformation and translation produce by Safe
Software Inc. of Surrey, British Columbia. Esri and Safe Software have a collaborative
agreement that allows Esri relevant portions of FME to be made available as the Data
Interoperability extension.

3. Open ArcToolbox and add the WV_<County Name> FME Boundaries toolbox to ArcTools from:
...\Models\<County Name>\Analysis\Tools\ WV <County Name>\

= & WV <County Name> FME Boundaries
&% 1. Export Hazus Boundaries
&2 2. Parcel Polygons to Parcel Centroids
& 3. Flood Boundary Creator
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4. Right-click on the WV <County Name> FME Boundaries toolbox and select Properties.
Change ‘County’ with <County Name> for both the tool Name and Label to WV <County
Name> FME Boundaries. Click Apply and then click OK.

WV_County FME_Boundanes Properties

1
General | Halp
[

Name WV_Berkdey_FME Bounderies
Labed WV_Berley_#ME_Boundares
Locatea Cl\ProjectsiHazus_Projects\POM_West Virginia\Deta_ManagemenstiModeisT
Alles:
Description:

Yools to treate the following:1. Parcel Cantroids from Parcel Polygonl
County Boundary, Cansus Block ang Census Tract extractors3. Foad
Bousdary (DFIRM 100-yar) craster

oK Canced Apply

5. Right-click | Edit the 1. Export Hazus Boundaries tool to open up the FME workbench.

T =g 1Ry Agiyal 1uuJis

= @ WV_Berkley FME_Boundaries
&2 1. Export Hazus Boundaries
€% 2, Parcel Polygons to Parcel Centroids
&2 3. Flood Boundary Creator

6. Set the input Published Parameters | Source to:
...\HazusData_22\WW\
bndrygbs.mdb

7. Set the output Published Parameters | Destination to:
...\Models\<County Name>\Analysis\Inventory\Boundaries\
WV_<County Name>_Boundaries_GDB.mdb

s yye
4 & WV _Berkeley Boundanes GDB [GEODATA
@ Destination Esni Personal Geodatabase

i

# Coordinate System: <not set> = -
P~ @ Edit User Parameter "DestDataset GEODATABASE MDB' .—H -
¥ Ta b Earl Parsonal Good, TP o0 W llonuslor doundnnes GOl men LS
B too
4 @ Us o | Carcel
]
o~ —

8. Right-click on the County_Tester transformer sprocket to open the Tester Parameters.
Change the CountyName value Right Value parameter as needed to select the county you
are modeling.
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9. Click OK to close the Tester Parameters window.
e ol

‘ to save the changes to the FME script.

10. Click the Save button

11. Run the script and review the log file.
This script generates census blocks and a county boundary for the study county.
12. Add the county and census block boundary output layers to the MXD and review the results.

13. If the data is correct right-click in the FME workbench log window and choose Save Text to
save the log file to
...\Models\<County Name>\Reports\Logs\
WYV <County Name> Boundaries creator <yymmdd>.txt

W Sty B OO8 [OTOP4TA P -
B evemabom: 100 mmtsbebone FAN b “'Pm "/ ¥ P »
& Cocadeim bgtens <ot uth [ —_e

2 Pewven

LA 1

14. Save the changes and exit the FME workbench.
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TASK 2.1.2 — PREPARE PARCEL POINTS

Tools have been written to generate a Parcel Points feature class.

1. If necessary, open the MXD named:
...\Models\<County Name>\MXD_Documents
WV_<County Name>_DataSources.mxd

2. If not already completed, add the WV_<County Name> FME Boundaries toolbox to ArcTools
from:

...\Models\<County Name>\Tools\

3. Right-click | Edit the 2. Parcel Polygons to Parcel Centroids tool to open up the FME
workbench.

@ Tracking Analyst Tools

= & WV_Berkley_FME_Boundaries
&% 1. Export Hazus Boundaries
& 2. Parcel Polygons to Parcel Centroids
€2 3, Flood Boundary Creator

4. Set the input Published Parameters | Source to:
...\PDM_WestVirginia\Data_Management\Data_Sources\<County Name>\Parcels\
<County Name>_parcel_features.mdb

4 & herkeley_parcel_features [GEODATABASE .. = | | Res TRt TRs [
i Source ESRI Geodatabase (File-based)
# Coordinate System: <pot set>

«" Edit User Parameter “SourceDataset_GEQDATABASE FILE W

Sourte ESR] Géodatabase (Fie-based) File: [NURNTN TN Re e () (=]

Help 40;‘*, cancel

= = . ——

5. Set the output Published Parameters | Destination to:
...\Models\<County Name>\Analysis\W orking\
WV_<County Name>_Working_GDB.mdb

4 4| WV _Berkeley Working_GDB [GEODATABA..,
@ Destination ESRI Geodatabase (MDB)
B _Coordinate Sucteny <not seta

4 | % Edit User Parameter "DestDataset GEODATABASE MDB' &

Destination ESR Geodatzbese (MDB) File: TN TN TN WA (o (¥
Help | oK l Cancel
ST ungmew — J

6. Scroll to the end of the script window and click the sprocket symbol on the ParcelPoints output
feature class to open the Feature Type Properties window.
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W Festure Type Properties

* Ganernd User Attrces | Forman Attnbutes Format Fornmeness
I Nome Foromelers
Festure Type Nome:  TIRCIRIND

Faroug By Altlr it

Genersl Parsmeters
Aloweed Grometries: |geodd_pomt = Py parcirents g
winter: |Wy_Berkeley_\Workieg DS (GEQDATABASE_MDG) - 0 " IND

Databaze Username

Dyramc Fropares

7. Click the Format Parameters tab and make sure that Table exists is set to No.

This is necessary the first time a tool is run. If you choose to re-run the tool you need to change
this setting to Yes.

i Feature Type Properties X4

™> Genersl | . User Attributes Format Attributes i Foemat Parameters
Table exists:  No v |w| -
-
Ovop Table Frst: No > =
Dbject D Field: OBJECTID \ -
Object ID Alias: OBJECTID -
Shape Field: SHAFE ~

8. Click Ok to close the Feature Type Properties window.
e

9. Click the Save button Q to save the changes to the FME script.
10. Run the script and review the log file.
11. Add the Parcel Points feature class to the MXD and review the results.
Hint: You may want to add your source polygon features to the map for reference.

12. If the Parcel Points feature class appears correct, save the log file to
...\Models\<County Name>\Reports\Logs\
WV <County Name> Parcel Polygons to Parcel Centroids <yymmdd>.txt
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Save the changes to the FME tool and exit the FME workbench.

TASK 2.1.3 - PREPARE FLOOD BOUNDARY

Tools have been written to generate a Flood Boundary feature class. This will be used later in the
workflow to select only the buildings that intersect the flood inundation area so that you can more quickly
import those buildings into Hazus and conduct a loss estimation study.

IMPORTANT! This script extracts A and AE zones from the DFIRM data to generate the 1 percent

flood risk area. If you wish to model a different flood hazard you need to adjust the script as
needed to reflect that need.

1. If not already open, open the MXD named:
...\Models\<County Name>\MXD_Documents
WV_<County Name>_DataSources.mxd

2. If not already added, add the WV_<County Name> FME Boundaries toolbox to ArcTools from:
...\Models\<County Name>\Tools\

3. Right-click| Edit the 3. Flood Boundary Creator tool to open up the FME workbench.

(- @ WV Berkeley FME Boundaries
" @ 1, Boundaries Creator
: Q 2. Parcel Polygons to Parcel Centroids

P13, Flood Boundary Creat -
Batch...
Edit..
—
R ..

4. Set the input Published Parameters | Source to:

...\PDM_WestVirginia\Data_Management\Data_Sources\<County Name>\DFIRM\
S_FLD_HAZ_AR.shp
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4 5 S FLD HAZ_AR [SHAPE] -
@ Source ESRI Shape File(s): C\Projects),..
# Coordinate System: <not set>
4 )

e

#" Edit User Parameter 'SourceDataset SHAPE “

Source ESRI Shape Fle(s): rces\Berkeley\DFIRM\S_FLD_HAZ_AR.shp | | ¥

relp oK Canced

Y Y
5. Set the output Published Parameters | Destination to:
...\Models\<County Name>\Analysis\Inventory\Boundaries\
WV_<County Name>_ Boundaries_GDB.mdb

£% S_FLD_MAZ_AR [SHAPE]
4 & W\ _Berkeley Boundanes GDB [GEODATA.
@ Destinatron ESRI Geodatabase (MDE) .

@ Coordinate System: <not set>

Hep | 0% Cancel

rie
Click the Save button - to save the changes to the FME script.

6

7. Run the script and review the log file.

8. Add the output flood boundary to the MXD and review the results.
9

If all OK, save the log file to
...\Models\<County Name>\Reports\Logs\
WV <County Name> Flood Boundary Creator <yymmdd>.txt

10. Save the changes to the FME tool and exit the FME workbench.

11. Save the WV_<County Name>_DataSources.MXD and exit ArcMap.

TASK 2.2 - PREPARE BUILDING INVENTORY

IMPORTANT: One of the key components of the inventory update process is identifying domain
values that are applied within the county CAMA data and defining how those relate to Hazus
required values. This is accomplished in this workflow through the creation of domain and matrix
tables. It was assumed in the preparation of this workflow that the matrix tables and domains
applied to Berkeley County also universally apply to other West Virginia counties. If this is not
the case, it will be necessary to create matrix table appropriate to each county where values are
not consistent with those used for Berkeley County as outlined in Appendix 1 and 2.

Building Inventory is a dataset that contains the location of buildings as well as attributes about their
design characteristics and use that are needed to conduct a hazard risk assessment. Building Inventory
(BIl) becomes the foundational feature class for the Hazus General Building Stock (aggregated data) and
Hazus User Defined Facilities (individual points).
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Typically Building Inventory is created from parcel and assessor databases. This workflow is developed
from Parcel centroids (to provide the locations) and CAMA Assessor data (to provide the building
attributes) as the primary data sources.

Building Inventory is “generic” — it is a defined schema that has been designed to work with Hazus and
other modeling tools across all projects. The scripts are setup for Berkeley County, but may be modified
for other counties if necessary.

The workflow to create/maintain Building Inventory starts with the County Parcels. Duplicate Parcel
Identifiers (PIDs) are dissolved along common boundaries to account for multi-parcel ownership. Parcel
polygons are reduced to points at the centroids of each parcel.

TASK 2.2.1 — CONVERT CAMA SOURCE DATA TO ENHANCED CAMA

For this portion of the workflow you will import a table called Matrix_LUC_hzOccCo table into the FME
transformer. This will result in creating a new field with Hazus occupancy classes in the enhanced CAMA
table. This serves as an intermediate step to generating Building Inventory.

Below is a screenshot of the matrix table: Matrix_LUC_hzOccCode.
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This Matrix_LUC _hzOccCode documents the translation of LUC names to Hazus specific occupancy
classes. The West Virginia Appraisal Manual 2014 served as a guide for creating the template version of
this table for Berkeley County. The Matrix_LUC_hzOccCode table that was created for Berkeley County
is provided in the template located in.

...\Data_Management\Data_Sources\Template\Assessor
WYV_County_Assessor_GDB.mdb

You may either use the template Matrix_LUC_hzOccCode table, which means that you are
assuming that the codes match those for the county that you are modeling, or you may update
this table using the instructions in Appendix 1 which outlines steps to create and import the
“Matrix LUC _hzOccCode” table in WV_County_Assessor_GDB.mdb. If you need to update the
Matrix_LUC_hzOccCode table to reflect values unique to the county you are modeling, you
should complete the process described in Appendix 1 and then return to this point in the
workflow.

Tools have been written to generate enhanced CAMA table. Complete the following tasks to apply these
tools.

1. If necessary, start ArcMap and open the MXD named:
...\Models\<County Name>\MXD_Documents
WV_<County Name>_BI_Products.mxd
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2. This map document opens with no layers displayed. For reference you may want to add the
following layers:

C:\Projects\Hazus_Projects\PDM_West Virginia\Data Management\Data_Sources\<County
Name>\Parces

o Parcel boundaries

C:\Projects\Hazus_Projects\PDM_West
Virginia\Data_Management\Models\Berkley Test\Analysis\Working\WV_<County
Name>_ Working_GDB.mdb

o Parcel points

C:\Projects\Hazus_Projects\PDM_West Virginia\Data_Management\Models\<County
Name>\Analysis\Inventory\Boundaries\WV_<County Name>_ Boundaries_GDB

o <County Name>DFIRM100
o Blocks
o County

3. If not already added, add the WV_<County Name> FME Bl Products toolbox to ArcTools from:
...\Models\<County Name>\Tools\

-8 2. camatelmperd B Fast
&2 35 Vear Duik cresto i
&2 2 5. Dol Por Squind
£2 ¢ Imorovements to|
@2 5. Bulding Points 1oy New v

¥ COMS GDB To EF 5 2dd 3
%' GDB To Study Regict - %
= & Pubdish To AccGIS Serae

e Mode v~

T~ - -

Remewe

Hename

Swve A 0

|
|= Item Descnption..

! *  Praoperties...

4. Right-click on the FME toolbox and select Properties. Change the tool Label to WV <County
Name> FME Bl Products.
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r

WV_County_FME BI Products Properties b:g
General | Help
Nama WV_Berklay_FME_B1_Froducts
Labal: WV _Berkeley FME BI Products
Locatian: C:\Projects'\Hazus Projects\FOM_West Virgnea\Data_Management\Models'Sh
Abas:
Descripbon:

These tools generate several intermadiary data tables and feature
dasses which are used in cresting Building Inventory. the CAMA data |8
the data from which required fedds are sslected, calouated or processed
to obtain BI (bullding invertory),  The toos also indude domain creators
which transform the CAMA codes to values recognizable by Hanus.

5 L Cancsl " Apply

5. Right-click | Edit the 1.cama to CAMA tool to open up the FME workbench.

L @) WV Berkeley FME BI Products

&R 2. CAMAto Open.., ‘
Q 1 . v." Hu' Bl'('\... |
Q 3 b, Dollar P Edit. "
Q 4. Improver - i
& 5. Building # \

|

¥ COMSGDB | [Hl Copy

& GDE To Stuc ¥ Delete
o Model
o Rename

S ———— ;

6. Set the input Published Parameters | Source to:
...\ PDM_WestVirginia\Data_Management\Data_Sources\<County
Name>\CAMA_Assessment\
<County Name>_WVU.mdb

This is the assumed name of the county provide database containing the assessors CAMA data
since this name was used for the Berkeley County source CAMA data. Change this database
name as appropriate for other counties.

7. Set the output Published Parameters | Destination to:
...\ PDM_WestVirginia\Data_Management\Data_Sources\<County
Name>\CAMA_Assessment\
WV_<County Name>_Assessor_GDB.mdb
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8. Click the sprocket on the CAMA output feature class and then click the Format Parameters tab.
Verify that Table Exists is set to No.

1)
%" Feature Type Properties XY
“* Ganeral User Atuibutes Format Altributes & Formet Farameters
Tovle exss: | Ny 7.%; - -
-
Drop Table First: |No vl ‘_'-_

9. Click OK to close the Feature Type Properties window.
e o

H

10. Click the Save button ' “"* | to save the changes to the FME script.
11. Run the script and review the log file.

The log file should reflect the same number of input and output records. For example, for
Berkeley County, the source data contained 54,650 records and the Destination data reflected
the same count and content.

m CAMA =L X
O8IECTID - pila] = ADRSTR - ADANO - CITYNAME - ARFASUM - ADRSUF2 - GRADE  »  haQccCode - €O -

1 une ARDEN NOLLVII 7538 UNK 1990 c REST 0

2 UNK NOLLVILLE 0 UNK o UNK NA 0

3 UNK ARDEN NOLLVIE 7208 LINK 1608 Ce REST 0

4 UNK TUSCARORA  BO9L UNK 1680 C+ RES1 0

5 UNK RUSSETT 59 UNK 1232 ( RES1 0

& UNK TUSCARDORA Bl4a UNK 1732 C+ RES3 o0

7 UNK TUSCARORA 0 UNK 0 UNK NA 0

8 UNX RUSSETT B2 UNK 1596 C RESS 0
9 UNX TUSCARORA 8224 UNK 1792 Ce RES1 0 .

!»s,u:J M3 of S50 DR 5 Search ‘. »
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12. If the output appears OK, save the log file to
...\Models\<County Name>\Reports\Logs\
WV <County Name> cama to CAMA <yymmdd>.txt
e =R " ' ™"~ |
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13. Save the changes you made to the FME script and exit the FME workbench.

TASK 2.2.2 — CONVERT CAMA TO IMPROVEMENTS

Creating an Improvements table serves as an intermediate step to creating Bl (Building Inventory). The
Improvements table consists of domains where the CAMA codes are converted to descriptive attributes.
This is achieved by creating MS Access database domain and matrix tables. Refer to the Appendix 1. In
addition, the CAMA cost values are aggregated by the occupancy classes. Refer to Appendix 1 Creating
ImpCost table for guidance on what assumptions were used.
The matrix table and domains created for this section of the workflow include:
1. Matrix table
=  Matrix_LUC_hzOccCode
2. Domains:
= Domain_ImpCondition
= Domain_ImpType
= Domain_ImpFoundation
Tools have been written to generate Improvements table.
1. Start ArcMap if necessary and open the MXD named:

...\Models\<County Name>\MXD_Documents
WV_<County Name>_BI_Products.mxd

2. Add the WV_<County Name> FME Bl Products toolbox to ArcTools from:
...\Models\<County Name>\Tools\
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3. Right-click | Edit the 2. CAMA to Improvements tool to open up the FME workbench.

% 1. cama to CAMA

% 2. CAMA to Improvements

% 3 a. Year Built creatd| Open...
.-.-%3b.DollarPer Squar, Batch...
% 4. Improvements to
&% 5. Building Points rn|
-5 CDMS GDE To EF G
-5 GDB To Study Regio @

xX

--gPa Model

=9 WV Berkeley FME BI Products H |

Edit... |

Copy
Delete

Rename

4. Set the input Published Parameters | Source to:
...\ PDM_WestVirginia\Data_Management\Data_Sources\<County
Name>\CAMA_Assessment\
WV_<County Name>_Assessor_GDB.mdb

5. Set the output Published Parameters | Destination to:
...\Models\<County Name>\Analysis\Inventory\Improvements\
WV_<County Name>_Improvements.mdb

rne

6. Click the Save button - to save the changes to the FME script.
7. Run the script and review the log file.

For Berkeley County the source CAMA data included 54,650 records. The destination data —
Improvements records included 44,650 records. This means that that there were 10,000 failed
records. Our research showed that these included records without DWELVAL,COMVAL and
OBYVAL values. It also included records with LUC codes of 100,123,300,600,604,700 which
were deemed inappropriate for the desired modeling purposes.

8. If all appears OK, save the log file to
...\Models\<County Name>\Reports\Logs\
WV <County Name> CAMA to Improvements <yymmdd>.txt

9. Save the changes to the FME script and exit the FME workbench.

TASK 2.2.3 — CONVERT IMPROVEMENTS TO BUILDING POINTS
Tools have been written to generate building points from the improvement data created in the previous
task.

1. If necessary start ArcMap. Then open the MXD named:
...\Models\<County Name>\MXD_Documents
WV_<County Name>_BIl.mxd

2. Add the WV_<County Name> FME Bl Products toolbox to ArcTools from:
...\Models\<County Name>\Tools\

3. Right-click | Edit the 3. Improvements to Building Points tool to open up the FME workbench.
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9.

10.
11.

12.
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Set the input Published Parameters | Source to:
...\Analysis\Working\
WV_<County Name>_Working_GDB.mdb

Set the second input Published Parameters | Source to:
...\Models\<County Name>\Analysis\Inventory\lmprovements\
WV_<County Name>_Improvements.mdb

Set the output Published Parameters | Destination to:
...\Analysis\Working\
WV_<County Name> Working_GDB.mdb

Click the sprocket on the Building Points feature class and then click the Format Parameters
tab. Make sure that Table exists is set to No.

This is necessary the first time a tool is run. If you choose to re-run the tool you need to change
this setting to Yes.

& Feature Type Properties

> Geners! | . UserAttrbutes | - FormatAttrbutes (3 Format Parameters

Table exigts: No 4 Brl il

-

-

Orop Table Frst: No 3 =

Object D Field: OBJECTID hd

Object 0 Alas: OBJECTID =

Shape Field: SHAFE ¥

Click OK to close the Feature Type Properties window.
rie

o

Click the Save button to save the changes to the FME script.
Run the script and review the log file.

Add the Building Points feature class to the map and review the results. Verify that building
points have been generated and that there are no obvious issues with the data output.

For Berkeley County, the source data included 44,650 improvements. The parcel points
included 53,061 points. The join between the parcel points and improvement data yielded 39,219
building points.

If that data appears OK, save the log file to
...\Models\<County Name>\Reports\Logs\
WV <County Name> Improvements to Building Points <yymmdd>.txt
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13. Save the changes to the FME script and exit the FME workbench.

14. Save the changes to the Map document.

TASK 2.2.4 — CONVERT BUILDING POINTS TO BUILDING INVENTORY

The following matrices and domains were created prior to building the FME script for Building
Inventory. Domains are tables created in an MS Access geodatabase which give the description of
the codes. Matrices are tables created in an MS Access geodatabase which convert the codes into
Hazus specific codes.
VERY IMPORTANT! — This workflow assumes that the same domains and matrix values will be
applicable to each county in West Virginia. If this is not the case, it will be necessary to
create domains and matrix tables unique to each county. This process is described in
Appendix 2.
The domains and matrices created for this workflow include:
1. Domains:
= Domain_Year_built
= Domain_FirstFloorHt: This domain is not created. It is imported into
“FirstFloorHt_Mapper” transformer in the “4. Building Points to Building
Inventory” FME script.

The domains which give the description of the attributes present within the Bl are
used as reference for creating the matrices below. These domains are listed below:

= Domain_BIldgCondition
= Domain_BldgFoundation
= Domain_BldgConstruction
2. Matrices:
= Matrx_BldgCondition
= Matrix_BldgConstruction
= Matrix_BldgCondition
3. XFactors_DolSqgFt

Tools have been written to generate a Building Inventory feature class based on the domains and matrix
tables as well as the Building Points created earlier in the workflow.

1. Start ArcMap if necessary and then open the MXD named:
...\Models\<County Name>\MXD_Documents
WV_<County Name>_ BIl_Products.mxd

2. Add the WV_<County Name> FME Bl Products toolbox to ArcTools from:
...\Models\<County Name>\Tools\

3. Right-click | Edit the 4. Building Points to Building Inventory tool to open up the FME
workbench.
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=889 WV Berkeley FME BI Products
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4. Set the input Published Parameters | Source to:
...\Analysis\Working\
WV_<County Name>_Working_GDB.mdb

5. Set the output Published Parameters | Destination to:
...\Models\<County Name>\Analysis\Inventory\Building_Inventory
WV_<County Name>_BI_GDB.mdb

rne
Click the Save button H to save the changes to the FME script.
Run the script and review the log file.

Add the output Building Inventory to the MXD and review the results.

© ©® N o

If the data appears OK, save the log file to
...\Models\<County Name>\Reports\Logs\
WV <County Name> Building Points to Building Inventory <yymmdd>.txt

10. Save to the changes to the FME script and exit the FME workbench.

11. Save the changes to the map document and exit ArcMap.

TASK 2.3 — HAZUS UPDATES

TAsSK 2.3.1 — CONVERT BUILDING INVENTORY TO USER DEFINED FACILITIES
Tools have been written to generate Hazus-MH flood model compliant User Defined Facility inventory.
Note: This tool also generates a Hazus-MH earthquake compliant User Defined Facility inventory

table if needed. This workflow does not address importing that table into an earthquake study region
but the steps are fundamentally the same as doing so with a flood user defined facility inventory.

1. Start ArcMap and open the MXD named:
...\Models\<County Name>\MXD_Documents
WV_<County Name>_ Hazus_Updates.mxd

2. For contextual purposes, add the following layers to the map.

C:\Projects\Hazus_Projects\PDM_West Virginia\Data_Management\Models\<County
name>\Analysis\Inventory\Boundaries\WV_<County Name>_ Boundaries_ GDB.mdb

o Blocks
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o County

C:\Projects\Hazus_Projects\PDM_West
Virginia\Data_Management\Models\Berkley Test\Analysis\Inventory\Building_Inventory\
WV_<County Name_BI_GDB.mdb

o BI

3. Addthe WV_<County Name>FME_Hazus Updates toolbox to ArcTools from:
...\Data_Management\Models\Berkeley\Analysis\Tools

4. Right-click | Edit the Bl to UDF tool to open up the FME workbench.

) WV Berkeley FPME Hanu Updates
& Bl To GBS
£ ATo
& 0FTe Bateh...

Open.

Edit...

% Dulete

Rermame

™1

5. Set the input Published Parameters | Source to:
...\Models\<County Name>\Analysis\Inventory\Building_Inventory
WV_<County Name>_BI_GDB.mdb

6. Set the second input Published Parameters | Source to:
...\Models\<County Name>\Analysis\Inventory\Boundaries\
WV_<County Name>_Boundaries_GDB.mdb

7. Set the output Published Parameters | Destination to:
...\Hazus_Updates\<County Name>\User_Defined_Facilities
WV_<County Name>_Hazus_Import_UDF.mdb

rne

8. Click the Save button - to save the changes to the FME script.
9. Run the script and review the log file.
10. Add the output User Defined Facilities to the MXD and review the results.

11. If all OK, save the log file to
...\Models\<County Name>\Reports\Logs\
WV <County Name> Building Inventory to User Defined Facilities<yymmdd>.txt

12. Save the changes to the FME script and exit the FME workbench.

TASK 2.3.2 — CONVERT BUILDING INVENTORY TO GENERAL BUILDING STOCK
Tools have been written to generate General Building Stock.
1. If necessary, start ArcMap and open the MXD named:

...\Models\<County Name>\MXD_Documents
WV_<County Name> Hazus_Updates.mxd

2. Add the WV_<County Name> FME Bl Products toolbox to ArcTools from:
...\Hazus_Updates\<County Name>\Tools
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3. Right-click | Edit the Bl to GBS tool to open up the FME workbench.

3 o WY Berkeley FME Hazus Updetes
=Y o 7o
£ BiTo U Jpen.. ’
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-
| Edit
|
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X Delete e

Qannmrs T

Set the second input Published Parameters |Source to:
...\Models\Berkeley\Analysis\Inventory\Boundaries\
WV_<County Name>_Boundaries_GDB.mdb

Set the first input Published Parameters | Source to:
...\Models\<County Name>\Analysis\Inventory\Building_Inventory
WV_<County Name>_BI_GDB.mdb

Set the output Published Parameters | Destination to:
...\Hazus_Updates\<County Name>\General_Building_Stock
WV_<County Name>_ CDMS_Import_ GBS.mdb

Verify that the fIBIdgType_Mapper is properly mapped to the output GBS table. It should appear
as shown below. You do not want to see any red arrow. Green fields in the output table indicate
that matching fields have been identified in the input table. If all fields in the GBS table are not
shown in green or yellow, you need to map them as shown below by dragging the arrow in the
input to the target arrow in the output.
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5. Click the Save button

6. Run the script and review the log file.

to save the changes to the FME script.

7. Add the output GBS table to the MXD and review the results to verify that they look reasonable.
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8. If all appears OK, save the log file to

...\Models\<County Name>\Reports\Logs\

WV <County Name> Building Inventory to General Building Stock<yymmdd>.txt
9. Save the changes to the FME script and exit the FME workbench.

10. Save your changes the map and exit ArcMap.
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TASK 3 — UPDATE HAZUS GBS INVENTORY

Hazus-2.2 comes bundled with default inventory data. The Hazus default inventory data is segregated
into geodatabases for each State. The State default data is the master from which Hazus Study Regions
are extracted. Hazus performs natural disaster analysis against the Study Region.

The Hazus-provided general building stock aggregate data sets valuations are based on 2010 census
data and other sources. These data can typically be improved with locally available assessor’s data and
parcel information such as is the case in West Virginia. Selected aggregate data sets will be updated on
a county by county basis prior to modeling.

TASK 3.1 — UPDATE GENERAL BUILDING STOCK DATA

Building Inventory is used to update the aggregated inventory in Hazus prior to modeling. Each Bl point
represents an assessor record that has been linked to a mapped building location. The default Hazus
GBS data is updated using the Building Inventory to re-aggregate each Census Block.

The GBS is updated in Hazus using CDMS. The database which will contain the updated Hazus GBS is:
C:\HazusData_22\WV\bndrygbs.mdb

In the following pages, tasks will be completed to update the Hazus General Building Stock. The GBS
records will be generated from the Building Inventory created in Task 2.
TAsk 3.1.1 — QUERY "BEFORE" HAZUS GBS

CDMS will be used to query the GBS records currently in Hazus. After the new GBS has been imported
into Hazus, the "before" and "after” snapshots should be compared to make sure that the database has
been accurately updated and that updates represent an enhancement of the inventory rather than a
reduction in quality.

Start CDMS.

Make sure that the Current State is pointing to C:\\HazusData 22\WV.

Click the Query/Export Statewide Datasets button.

Choose County for Geographic Area.

Select <County_Name> County.

Choose Aggregated Data for Data Layer.

N o o~ DR

Choose the Building Counts by Census Tract, Building Square Footage by Census Tract,
Exposure Content by Census Tract, and Structure Exposure by Census Tract Data layers.

Note that you will be updating both Census Tract and Census Block values but you are only
querying Census Tract values for comparison purposes.
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Filke  Toah 4 Help

[Canegory _ Data Layar -]
| » | Aggregeted Date | Builfing Counte by .. |
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8. Click the Search button.

9. Click the Export to Geodatabase button and choose Export all layers.

Please specify the layers to export

*) Export currently selected layer

- (@ Export to Geodatabase

- © Exportall layers

Sl g_a-g-é Bde | com2-Wholesale Trade |
5

10. Save the geodatabases to:

C:\Projects\Hazus_Projects\PDM_WestVirginia\Data_Management\Hazus_Updates\
<County Name>\General_Building_Stock
WV_<County_Name>_CDMS_Export_GBS_Default.mdb
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TASK 3.1.2 — LOAD GENERAL BUILDING STOCK INTO THE CDMS REPOSITORY
General Building Stock is loaded into Hazus to replace the default aggregate data. The expectation
is that the Assessor data is more accurate than the default GBS.
1. Click the CDMS Home button and then select Import into CDMS Repository from File.

2. Browse to Select afile for Import and browse to:

C:\Projects\Hazus_Projects\PDM_WestVirginia\Data_Management\Hazus_Updates\<Co
unty Name>\General_Building_Stock\

WV_<County Name>_CDMS_Import_GBS.mdb

3. Check only the Earthquake hazard beneath the Select a File to Import option. This indicates you
will provide the attributes to update the earthquake mapping schemes. Selected attributes are
available in the building inventory for this purpose. The Flood and Hurricane hazards are not
selected because this release of CDMS does not update those mapping schemes correctly.

NOTE: You are doing this because CDMS does not use the information in its present release that
could be applied to updating flood mapping schemes.

4. Select Aggregated Data as the Inventory Category.
Click on Import Site Specific Data to Aggregate Data to replace the existing GBS inventory.
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Click Yes when prompted to acknowledge that all existing data will be replaced.
Select GBS from the Input Table Selection dropdown box and click OK.

Click the Load button on the Import from Buildings/Parcels: Data Field Matching panel.

© © N o

Navigate to:

...\Data_Management\Hazus_Updates\<County Name>\Tools
and select the mapping table called:
GBS.fmp
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File Tools W Heip

Consue Tract Consus Tract

10. Click Continue.
11. Click OK when prompted to Categorize Fields.

12. Click OK on the Area Field Type, Building Value Field Type and Content Value Field Type
windows.

Belect ypo of the Arex Flaiz
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13. The NumStories field is numeric. It does not need to be categorized. Just click OK.
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f
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14. Choose Year is in 4-digit format for the Year Built Field Type.

15. The remaining Source values should accurately match the Destination values. Continue
Category Matching the following GBS fields:
Building Quality
Occupancy Class

16. When prompted, choose Use system defaults for General Building Type Mapping Schemes.

17. A CDMS Data Import Success message box will appear (assumes the import was successful).
Click OK, and the results will be available in the CDMS Repository as shown below.

e

[ Data imported into CDMS Repository.
From the CDMS Home screen you may view imported information in
the CDMS Repository and transfer data to HAZUS-MH statewide
datasets

18. Review the imported records by clicking on the View button.

CDMS Repository (ot yet transferred into Statewide Layers) =
Category Layer Records Upload Date Uploaded By

BB I covreoatedData AggregatedData 939 102412012 ADS\kmickey

19. On the CDMS Repository Home screen, select the Aggregated Data layer to transfer to Hazus.

20. Click the Transfer to Statewide Dataset button, and select Yes to initiate the transfer of data
from the repository into Hazus.

Comm Tt soonseomnes

P

( Are you sure you want te transfer this layer to Statewide Datasets? This
&Y’ action cannot be undone.

Yes ] [ No
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21. Select All the available datasets from the Transfer Aggregated Data to Statewide Databases
dialog box.

22. Set the option to Update General Building Mapping Schemes.
23. Set the option to Process All Tracts/Blocks in County.
24. Click OK.

25. Answer OK when prompted to replace the GBS contents from all Tracks and Blocks. The GBS
contents of Census Blocks and Tracts not included in the Building Inventory will be set to zero.
Only use this option if the Building Inventory reflects the entire county.

~\

-
Transfer Aggregated Data to Statewide Databases

Please select the datasets to be transferred to the HAZUS-MH
Statewide databases and then click OK to continue:

Building Counts by Census Block

Building Counts by Census Tract

Building Square Footage By Census Block
Building Square Footage By Census Tract
Exposure Content by Census Block
Exposure Content by Census Tract
Structure Exposure by Census Block
Structure Exposure b COMS.

@) You have selected to process all county tracts/blocks. This action will
¥ result in all tracts/blocks not included in this import to be set to zero.
Are you absolutely sure you would like to proceed?

26. Click OK when prompted to acknowledge that 1 county will be affected by this transfer.

|\

CDMS | =R

("-H"\ It is determined that 1 county/counties would be affected by this
- /' transfer, If that number seems incorrect, press Cancel to abort transfer.

0K ] [ Cancel

When the process is complete a new record will be added to the Statewide Layer
Modification History.
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Tie  Tosk W ey

Walcome to the Hazus-MH
‘3 FEMA Comprehensive Dala Managemen! System

Please sl sne 1 the Mellowing | COMS RODOSROTY: sou v basvwrd i Shiwwiss L irws) 9
Catwgery [ LR [S——— [—

Frpert wwn CTARS Bgmsestorry Yoo
™~

Fepeet pe C PSS Repmartery e
Sares VB By Bepen

My Tpe e Ten

Gaery Uagmre Datwawe Oeterere

Trawate bs Hmenete Tranel
Vocate Stady GegEn et taiss MY
ez

it Ysodens " v

3 tetcoms

27. Select the Display Statewide Modification History Report icon. Export the PDF to:
...\Models\County\ <County_Name> \Reports\Hazus\
WV_ <County_Name> _CDMS_Transactions_<yymmdd>.pdf

2 ReportVewes —— B _— - [ e— Vs “‘

1 oft . 4 dBum- -
Comprehensive Data Management System (COMS)
Statewide Dataset Modification History

Records Uploaded By
State  Category Dataset Affected Upload Date
Wv Aggregated Data Agoregated Data 1997 Q2172015 55023 AM ADSWwavbeary
42172043550 31 AM tett

TAsk 3.1.3 — QUERY "AFTER" HAZUS GBS
The updated GBS will be compared to the previous values to make sure that the Hazus database
accurately reflects the Building Inventory. These steps are only needed if the GBS has been
updated.

Start CDMS.

Make sure that the Current State is pointing to c:\HazusData_22\WV.

Select Query/Export Statewide Datasets

Search By Geographic Area to County from the dropdown list.

Select <County_Name> and move it to the Selected Geographical Areas

Set the Search By Data Layer to Aggregated Data from the dropdown list.

N o o bk~ w DD PR

Select the following Aggregated Data Layers:
Building Counts By Census Tract
Building Square Footage By Census Tract
Exposure Content By Census Tract
Structure Exposure By Census Tract
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8. Click Search.

Welcome to the Hazus-MH

9. Click on the Export to Geodatabase button on the Search Statewide Datasets panel.

10. Set the Export Option to Export all layers when prompted. Click Submit.

11. Save the exported Geodatabase file to:
C:\Projects\Hazus_Projects\PDM_WestVirginia\Data_Management\Hazus_Updates\<County

Name>\General_Building_Stock
WV_<County_Name>_CDMS_Export_GBS_Updated.mdb

12. Close CDMS.
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TASK 4 — CREATE A NEW FLOOD STUDY REGION AND IMPORT THE USER DEFINED FACILITIES

In this final task you will first create a new study region. Because you updated the general building stock
already, that updated inventory will be reflected in the study region. Hazus-MH does not currently
support update of user defined facilities with CDMS so you will import those directly into the study region.

TASK 4.1 — CREATE STUDY REGION IN HAZUS

Before running the tool to import User Defined Facilities to the Study Region, create a Study Region
named: WV_<County Name>_FL.

1. Start Hazus-MH.
2. Create a Flood Study Region for <County Name>, WV.

3.
4,

Name: WV_<County Name>_FL
Description: <County Name> Flood Risk Analysis using updated UDF and GBS
[ Create New Region &J‘
Study Region Name
Each study region needs to identified with a unique name.

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

[WV_Berkeley_FL

Region description {optional):
Berkeley Flood Risk Analysis using udpated UDF and GBS|

< Back Next > Cancel |

. —— =

Set the Study Region Hazard Type to Flood and create the Study Region.

Open the study region that you just created.

TASK 4.2 - IMPORT USER DEFINED FACILITIES TO THE STUDY REGION

1.
2.
3.

Navigate to Inventory | User Defined Facilities.
Right-click in the open area of the User Defined Facilities window and select Import.

Navigate to ...Data_Management\Hazus_Updates\Template\User_Defined_Facilities and select
WV_County_Hazus_Import_UDF.mdb

Select Table UDF from the Table List and click OK.
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Table Name List

| X |

UDF

(08

Cancel

5. In the Mapping window select the Load button.

T ——————————
| O button wil reenan deeabled ursd Lattude and Longlude helds ae mapped
Fiold Mapping
Sougce chok 1o select) Tarpet [double chek 1o sisgn)
OBIECTID ~  |OCCUPANCY P
SHAPE HAME
OCCUPANCY ADORESS
BLDGTYPE oy
BLOGOUALITY STATEA
TOTALVALUE ZIPCODE
TOTALCONTENTVALUE CONTALY
DESIGNLEVEL PHONENUMBER
COUNTY_APS YEARBUILT
NUMFLOORS COsT
LATITUDE BACXUPPOWER
LONGITUDE NUMSTORIES
POUNG E‘gfﬁmco
{DATIO {1C0ST
52]"1’;9.:‘,11,2:}?9{ CHEI TERMSPAMTY h .
Mapping Results
Source Taget -

=

6. Navigate to ...\Data_Management\Hazus_Updates\Template\Tools choose UDF.sav.

7. Click OK to begin loading the UDF inventory.

NOTE: This method of importing user defined facilities into a Hazus study region is appropriate if
you have less than 10,000 facilities. We do not anticipate any county in West Virginia exceeding
this number. If you need to import more than 10,000 facilities, other methods of importing the
facilities should be considered since the import processing time can considerably increase
beyond that amount.

8. When the inventory has finished loading, close the Inventory window then reopen it and click the
Map button to verify that it has loaded successfully.

9. You are now ready to use Hazus-MH to perform a flood risk assessment.
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APPENDIX1 FME MATRIX TABLE AND DOMAIN TABLES DEVELOPMENT PROCESS FOR
IMPROVEMENTS

The following mapping schemes were applied to create the Improvements table which contains several
important attributes used to create Building Inventory.

Firstly, it is important to understand what Domain and Matrix table represent. Domains are tables created
in the access geodatabase which give the description of the codes. The description field in the table is
keyed in by referring to the specifications or manual. Matrices are tables created in the access
geodatabase which convert the Cama codes into Hazus specific codes.

The Pilot assumptions including domain and matrix tables can be customized by County as the
requirements change.

| CAMA TO CAMA

Matrix_LUC_hzOccCode

The matrix table “Matrix_LUC_hzOccCode” is created prior to running Cama to CAMA FME script.
The purpose of this is to enhance the cama Look-Up Code (LUC) table so that the data can be pre-
processed based on the Hazus occupancy classes. The Hazus occupancy codes/ classes serve as a
guide to convert the existing cama attributes to Hazus specific attributes.

The source cama LUC table created for Berkeley County was provided in text file format. This text

file included LUC code list and the description of the codes. Below is a screenshot of the LUC table
text file. The following portion of the workflow assumes that source cama LUC tables would also be

provided in this format for other counties.

s =

LUC vt tet - Noteped S=REIE _E
File Fdt Format View Help
QL
VAL K56
100 Residential Vacant
101 Residential 1 Family
102 Resfdential 2 rFamily
103 Residential 3 Family
104 Residential & Family
105 sidantial /Commarcial

106 0 Tun [(Common elenent)
107 Condominium (Fee sinple)

108 Mcobile Home

109 Auxiliary Improvement

110 salvage value nuilding

112 Active Farm

113 Inactive Farm

114 Conservation easement perpatual
115 ursound rResidential structure
123 Large Vac Tract - unknown Potential
200 vacant Apartment Land

201 Restiden. Structure on Apartesent land
211 Aparteent-Garden (1-3 stories)
212 Apartment-High Rise

213 Mobile Howe Park

300 vacant Commaercial Land

301 Resfd, structure on commercial Land
310 Ursound Commercial Structure

E) Hotel Motel-High Rize

315 sotel /motel-Low Rise

36 NUESTING Home

318 soarding and Rooming Mouses

19 Mixed Commercial/Residential
321 Restaurant

323 Food stand

325 Franchise Food

32¢ Ice House

327 8ar /Lounge

328 Night club/pinner Theater

130 Kwik Lube

3n Auto Dealer-Full Service

332 Auto Service Garage

333 service stattfon with pays

332 Service station without Bays
335 Truck Stop

336 Car wash-manual

337 Car wash-automatic
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Task 1: Create Matrix LUC hzOccCode table

1. Open WV_<County Name>_Assessor.mdb located in
...\PDM_WestVirginia\Data_Management\Data_Sources\<County Name>\Assessor

2. Delete the template Matrix_LUC_hzOccCode that is currently in the WV_<County
Name>_Assessor.mdb database.

3. Import the LUC source text file and rename it to “Matrix_LUC_hzOccCode”. Rename the fields
1 and 2 with the field names “CAMAOccCode” and “Description” respectively.

4. Add a new field to the Matrix_LUC_hzOccCode table that is text format and name it
hzOccCode.

— [ [ - .

5. Key in appropriate values in the hzOccCode code field by referring to “Domain_hzOccCode” in
the “WV_<County Name>_Bl_GDB.mdb” located in
...\PDM_WestVirginia\Data_Management\Models\<County_Name>\Analysis\Inventory\B
uilding_Inventory

Note: you may wish to consult the following table which relates Hazus-MH Occupancy
Codes to Standard Industrial Classification Codes. You can view descriptions of these
codes on the OSHA website at https://www.osha.gov/pls/imis/sicsearch.html.
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. Occupancy Class Standard Industrial Codes (SIC)

Residential
RESI Single Family Dwelling
RES2 Mobile Home
RES3A | Multi Family Dwelling - Duplex
RES3B | Multi Family Dwelling — 3-4 Units
RES3C | Multi Family Dwelling — 5-9 Units
RES3D | Multi Family Dwelling — 10-19 Units
RES3E | Multi Family Dwelling — 20-49 Units
RES3F | Multi Family Dwelling — 50+ Units
RES4 Temporary Lodging 70
RESS Institutional Dormitory
RES6 Nursing Home 8051, 8052, 8059

Commercial
COM1 | Retail Trade 52.53,54.55.56 57. 59
COM2 | Wholesale Trade 42 50,51
COM3 | Personal and Repair Services 72,75,76, 83, 88
COM4 Busipcss/Profcssionalchchnical 40. 41,44, 45, 46 47, 49, 61, 62 63, 64, 65, 67, 73,

Services 78 (except 7832), 81, 87, 89

COMS | Depository Institutions 60
COM6 | Hospital 8062, 8063, BO6Y
COM7 | Medical Office/Clinic 80 (except 8051, 8052, 8059, 8062, 8063, 8069)
COMS | Entertainment & Recreation 48, 58,79 (except 7911), 84
COM9 | Theaters 7832. 7911
COMI10 | Parking

Industrial
INDI1 Heavy 22, 24,26, 32, 34, 35 (except 3571. 3572), 37
IND2 Light ’.ig 25,27, 30, 31, 36 (except 3671, 3672, 3674), 38,
IND3 Food/Drugs/Chemicals 20, 21,28, 29
IND4 Metals/Minerals Processing 10, 12,13, 14, 33
INDS High Technology 3571, 3572, 3671, 3672, 3674
IND6 Construction 15, 16,17

Agriculture
AGR1 | Agriculture o1, 02,07, 08, 09

Religion/Non-Profit

REL]1 I Church/Membership Organizations |86

Save the table.
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1 Srucrmal vacant ~

Task 2: Update the Occupancy Mapper transformer

The following instructions provide the method to update the Occupancy Mapper transformer in the
l.cama_to_CAMA FME script using the matrix table “Matrix_LUC_hzOccCode”. The Occupancy
Mapper transformer maps the values of the codes to appropriate Hazus occupancy classes

Once the Matrix_LUC_HzOccCode table has been updated you are ready to import the updated
values into the FME tool.

1. Start ArcMap and open WV_<County Name> BIl_Products.mxd located in
...\PDM_West Virginia\Data_Management\Models\<County Name>\MXD_Documents

2. Add the WV_<County Name> FME Bl Products toolbox to ArcTools from:
...\Models\<County Name>\Tools\

Right-click on the 1.cama_to_CAMA FME tool and choose Edit.

4. Click the sprocket in the upper right corner of the OccupancyClass Mapper to open the
AttributeValue Parameters window.

% 1. came 10 CAMA

Hie Eat View (et Feadsrs Tanstormenss ‘Witers  Ispection  Tools  Help
3

Uwgaty 8N v
£+ Berkotey W

& WV Bere

¥ Travaformen o oo — et =
e ans

5. Before completing the next step, make sure the contents in the Source Value and
Destination Value fields are empty. In order to do this, click on the first row and press
“Delete” on the keyboard. Do this for all the rows.

6. Click the Import button and choose Source and Destination Values.
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& AnributeVaiveMapper B

Tansformer
Trarsformer Nome:  OcopancyClass Mapoer

Artribute Selecton
Source Attrioute: | QL

Destnaton Attriute:  reCocCode

Defaut Ve UN
Mappey) Par mretery
Valoe Sap
I"Soum Value Custination Value
4+ = a v & =
[ g [ el Destination Value...

Source Value.. \

_[ Source And Destination Values.., ]

7. Select Esri Geodatabase (Personal Geodb) for the Format

8. Click the Browse button and browse to WV_<County Name>_Assessor_GDB.mdb in
...\Hazus_Projects\PDM_West Virginia\Data_Management\ Data_Sources\<County Name>\
Assessor\

[Praramtes... | Cowrd, St Frac b s =

9. Click the Next button to access the Attributes Values Import Wizard.
10. Select the feature type Matrix_LUC_hzOccCode and click the Next button.
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J & AncbueaueMapper Fareneters

l Trarsformes J
Sebect Foature Types

The Siowing featae type() sere fae 0 e detamt. Seect the faatae Types contareng tw

sttrbute(s) o rizest

. Feature Tvpes
LRl
Q e W Seern et (V1 Sorms

oo [oets || cns
— ————————

11. For Attributes for Source Value select CAMAOccCode as shown below and click the Next
button.

Select Attributes for ‘Source Value'
The followng attrdute(s) were found n the seloctad featire typels). Select an attribule 8 s2an

for potentis’ values to import to Source alue'

12. Select hzOccCode as the Destination Value attribute and click the Next button.
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'ﬁ:. 'akoaMapper s -
WL 4

) At Value rport Wiemed e e |

Select Attrdutes for Destination Value
Tre folonng stirboteis) were found n the selacted fratire typeis). Seect an styroute 1o 3cn
for potantiyl vaiues to 0port tn Testination Veue'

o

Atributes
Srow Exmat attrinie

CaMAOccCode
Descnption

éidb_od

Q o V| Sartms

[ TN T N

13. Click the Import button to import the source and destination value attributes.

14. Make sure under “Attribute Selection” of the “AttributeValueMapper Parameters” window, the
following features are updated:

o Source Attribute is set to “LUC” (this is the attribute from the source data that will
be used to convert to hzOccCode)

o Destination Attribute is named as “hzOccCode”
o Default Value is set to “UNK”

| Tawtrrer

Maraforme have:  OunpancyCluass Macper

-V

Sounce hoe Destaraton Vaboa 3
T T —
Kk m k mu

kW Kk r9a

A w X mE8

A 1 A hes

- ==

15. The Attribute Value Parameters window is now set for the Transformer
“OccupancyClass_Mapper”. Click the OK button.
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O3 AtrizcradatanMapaer Paramaters —
Tante
Nesfrre N e

Atyda s Scke tr

o Atrts | QLUC NS
Destnation Atvtase: WeOoclode

Defudt whae 0w e

MacOnG P wsaters

Wamng rerson Faeewd fasos Dlesiwme) ¢

Wohie Mg

16. The Occupancy Mapper transformer is now updated.
17. Click the Save button to save the changes to the script.
18. Close the FME script.

ASSUMPTIONS:

The codes in LUC for which the description are unmatchable with Hazus occupancy class are
assigned “UNK”. This will be processed in the CAMA to Improvements tool to convert them to
appropriate Hazus Occupancy Classes.

I CAMA TO IMPROVEMENTS

The following domain tables are created in MS Access prior to running the CAMA to
Improvements tool. The domain tables are exported to WV_<CountyName>_Improvements.mdb;
from where they are imported in to the “CAMA to Improvements” FME script. The purpose of
creating these domain tables is to convert the CAMA codes to descriptive attributes.

Domain_ImpCondition
Domain_ImpType
Domain_ImpFoundation

For each domain Task 1 outlines creating domain tables and Task 2 outlines importing domain
tables into FME script.

Domain_ImpCondition

Task 1: Create Domain _ImpCondition

1. Open WV_<County Name>_ Assessor.mdb located in
...\PDM_WestVirginia\Data_Management\Data_Sources\<County Name>\Assessor

2. Create a query in MS Access to find the unique values for Grade.
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F Giade Values =1 Grode Vs -~ &
- GRADE Fleld -
CAMA !
2 - A-
OBXECTD
am A+
ADRSTR B
ADRNO
ITrdeAME a
AREASUN ;

ADRSUP2
GRADE

TTTTEIIES

Fuld | GRADE Fiela GRA|w | GRADE <
Tabile: | Capan CAMA
Totak | Fest Group By INK
Sont
Shorwe
Critecia X
or v
4 »

3. Export the table created from the query to WV_<County Name>_Improvements.mdb as
Domain_ImpCondition located in

...\PDM_WestVirginia\Data_Management\Models\<County
Name>\Analysis\Inventory\lmprovements

4. Create a new text field named ImpCondition.

Key in values in the ImpCondition field based on the West Virginia Appraisal Manual. (“WV
Appraisal Manual 2014”. Refer to page 21)

Domain_impCond

= CAMA Grad - ImpConditic - Chck
fa GOOD

2h GooD

GO0D

lofl? LR Search

6. Save the table.

Task 2: Import Domain ImpCondition into “Condition ValueMapper” transformer

1. Start ArcMap and open WV_<County Name> Bl _Products.mxd located in
...\PDM_West Virginia\Data_Management\Models\<County Name>\MXD_Documents

2. Right-click on the 2.CAMA to Improvements FME tool and choose Edit.

3. Click the sprocket in the upper right corner of the ImpCondition_Mapper to open the
AttributeValue Parameters window.
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\
/

Before continuing make sure the contents in the Source Value and Destination Value fields
are empty. In order to do this, click on the first row and press “Delete” on the keyboard.
Do this for all the rows.

( > Output

~
@5 AttributeValueMapper Parameters

Tranaformer
Trarsformer Name:  roCorditon_Mapper

Attrbte Selection
Source Atwbute: | G GRADE = (=]
Destination Atvrbute: rpCondition

Defactt vakse: L ) 1)
Mapprg Parameters
Maoping Dvecton: | Farwand {Source To Destnation) v
Yalue Map
Seurce Value Destination Yalue
=1l

Source Value
Heo | @ | Destination Vehue..

[ Source And Destinatson Values...

4. Click the Import button and choose Source and Destination Values.
5. Select Esri Geodatabase (Personal Geodb) for the Format

6. Click the Browse button and browse to
...\PDM_WestVirginia\Data_Management\Models\Template\Analysis\
Inventory\lImprovements\

WV_<County Name>_Improvements.mdb
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& Attribute Values Import Wizard M

Select Source Dataset
Select a source dataset to be read. The dataset will be scanned, and a list of feature typesin

the dataset will be presented.

Reader
Format:  Esri Geodatabase (Personal Geodb) v [
Dataset: nprovements\WV_Berkeley_Improvements.mdb G

Coord. System: Read from source E]

7. Click the Next button to access the Attributes Values Import Wizard.
8. Select the feature type Domain_ImpCondition and click the Next button.

© Atribute Varaes Import Wizard

Select Feature Types
The followng feature type(s) were found in Be dataset. Sclect e fealure Lipes Contaniyg Pe

9. For Attributes for Source Value select CAMA_Grade and click the Next button.

€3 Krwbute Vakes vport Wiased =)
Select Attributes Sor ‘Source ¥alse'
Tree S8avng MITOURE(S] were T n the seiacied featre frpeds), Seect an Mirbute 1 S0
for patentl vebaes ' froort  Seurce W'
! oy
| Show format et
h 1
| 9e050_ow!
Ly
l"(w“ﬂ
Q ¥ Soregd
e S W] e
N e/

Page 50]|106



Project Workflow: West Virginia Hazus-MH Flood Model Inventory

10. Select ImpCondition as the Destination Value attribute and click the Next button.

€ Astribate Values Seport Wazard [0 ot

Select Attrbutes for Destination Vakee
The folowrg attrbute{s) were found In the selected feature type(s). Select an atrbute to scan
for poterSal valaes 1o eaport 1 Destruton Wue'

11. Click the Import button to import the source and destination value attributes.

12. Make sure under “Attribute Selection” of the “AttributeValueMapper Parameters” window, the
following features are updated:

o Source Attribute is set to “GRADE”
o Destination Attribute is named as “ImpCondition”
o Default Value is set to “UNK”

T — .

Tharafoomes

Transformer Nemer  Lrplarditon_Mapoes

Atybute Selacson
Source Atyioute: | SRADE - -
Destnabon A0 brpCondton
Defautt Vokoer LN ld i=
Magping Paameters
Magoing Ovection: |Fornward {Source To Destnation) ==
ki Mgz
Source Value Destination Vahue -
I N
k A+ K Gooo
k & k G000
k& K AERAGE
ke Kk AvERAGE
La _k_OERAGE
e
> =r v = Inpert., v
., oo || cencel

13. The Attribute Value Parameters window is now set for the Transformer
“ImpCondition_Mapper”. Click the OK button.
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Domain_ImpType

Task 1: Create Domain _ImpType

1. Openthe WV_<County Name>_Assessor.mdb located in
...\PDM_WestVirginia\Data_Management\Data_Sources\<County Name>\Assessor

2. Create an MS Access query to find the unique values for EXTWALL.

£ ExtWall Values = B =
F
CAMA =
* rY
OBJECTID =
P =5 BEtWall Values = B =
ADRSTR = EXTWALL Fie ~
ADRNO
CITYNAME 02
AREASUM
ADRSUF2 03
GRADE 04
hzOccCode 05
COMVAL
STORIES o6
PARID - 07
-
08
4| »
T S—SSS— 09
Field: | EXTWALL Field: EX[+ | EXTWALL = W
Table: | CAMA CAMA =
Total: | First Group By
Sort:
Show: | [
Criteria: Record: M 1 of 10 [ ) Fil
orn
-
4| »

3. Export the table that the query created to WV_<County Name>_Improvements.mdb as
Domain_ImpType

Located in: ...\PDM_WestVirginia\Data_Management\Models\<County
Name>\Analysis\Inventory\lmprovements

Create a new text field named ImpType.

Key in the values in the description ImpType field based on West Virginia Appraisal Manual.
(“WV Appraisal Manual 2014”. Refer to page 56)

| 3 Demain ImpType o B R
‘ e} » CAMA EXTV » Implype - ClcktoAdd -

oy FRAME

202 BRICK OR STOM

303 ALUMINIUM

404 ASBESTOS

305 ONCRETE BLO

| % 06

707
808
509
‘ L (New)
Pecord » 1049 LN S Searth

6. Save the table.
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Task 2: Import Domain_ImpType

1. Start ArcMap and open WV_<County Name> Bl _Productss.mxd located in
...\PDM_West Virginia\Data_Management\Models\<County Name>\MXD_Documents

2. Right-click on the 2.CAMA to Improvements FME tool and choose Edit.

3. Click the sprocket in the upper right corner of the ImpTypeMapper to open the AttributeValue
Parameters window.

'y Ounz - »+ NullAttr)...ocer_Tent {2}

Make sure the contents in the Source Value and Destination Value fields are empty. In
order to do this, click on the first row and press “Delete” on the keyboard. Do this for all
the rows.

[ ¢ AttnbuteValueMspper Parameters Hid‘
Tarsformer
Traraformer Name: [ Typettagger
Atybute Sefechon
Seurce Atbute: | § EXTWAL v =

Dessnation Attrbute:  ImpType

Defadt Value: LN ainl |2
Mappeg Pararrotens
Mapping Orechory | Forwerd (Source To Oestration) > |
sk Map
Source Value Destination Velue
LI | ————————_

RS (] |

Sowtce Value,,
= h*i = :, O Destination Value..

i Sowrce And Destination Values. ]

4. Click the Import button and choose Source and Destination Values.
5. Select Esri Geodatabase (Personal Geodb) for the Format.
6. Click the Browse button and browse to

...\PDM_WestVirginia\Data_Management\Models\Template\Analysis\Inventory\lmprov
ements\
WV_<County Name>_Improvements.mdb
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& Attribute Values Import Wizard [

Select Source Dataset
Select a source dataset to be read. The dataset will be scanned, and a list of feature typesin
the dataset will be presented.

Reader

v -
"m Format:  Esri Geodatabase (Personal Geodb) X E]

Dataset: nprovements\WV_Berkeley_Improvements.mdb E]

Coord. System: Read from source @

7. Click the Next button to access the Attributes Values Import Wizard.

8. Select the feature type Domain_ImpType and click the Next button.

' —
&3 Attribute Values Import Wizard (D [

Select Feature Types
The following feature type(s) were found in the dataset. Select the feature types containing the
attribute(s) of interest.

Feature Types

[] Domain_ImpCendition

Domain_ImpFoundation
I Domain_ImpType
Improvements

[] Improvements_FAILED

Q Filter

9. For Attributes for Source Value select CAMA_EXTWALL as shown below and click the Next
button.
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-
&3 Artnbute Values import Wizerd

Select Attributes for ‘Source Value'
The folamng attribute(s) were fourd in the selected feature typeds). Select an atirbute %0 scan

10. For Attributes for Destination Value select ImpType as shown below and click the Next
button.

€5 Attribute Values Import Wizard [ ¥

Select Attnbutes for Destmation Value™
The following atvbute(s) were fourd n the selecied featire type(s). Select an atybuts to scan
for potensad vahaes to mport & Desinaton vaka'

Q roe V| Sorted

| Lt <tock ||| Met> || o |

11. Click the Import button to import the source and destination value attributes.

12. Make sure under “Attribute Selection” of the “AttributeValueMapper Parameters” window, the
following features are updated:

o Source Attribute is set to “EXTWALL”
o Destination Attribute is named as “ImpType”
o Default Value is set to “UNK”
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,
&% AttributeValueMapper Parameters

S

Transformer

Transformer Mame:

Attribute Selection

ImpTypeMapper

Source Attribute: | § EXTWALL

) [

Destination Attribute:  ImpType

Default Value: UNK

] [£]

Mapping Parameters

Mapping Direction:

Forward (Source To Destination)

-] =

Value Map

Source Value

Destination Yalue

 FRAME |

-

k 02 J BRICK OR STOME
k 03 K ALUMINIUM

k o4 k ASBESTOS

ko5 Jk CONCRETE BLOCK
+ -_— A v E w

OK

)

Cancel ]

13. The Attribute Value Parameters window is now set for the Transformer “ImpTypeMapper”.
14. Click the OK button.

Domain_ImpFoundation

Task 1: Create Domain ImpFoundation

1. Open WV_<County Name>_Assessor.mdb located in
...\PDM_WestVirginia\Data_Management\Data_Sources\<County Name>\Assessor

2. Create an MS Access query to find the unique values for BSMT.

or

4 Lm

=5 BSMT Values o B =
s
CAMA E
£ .
OBJECTID L
ZIPL i
ADRSTR
ADRNO
CITYNAME
AREASUM
ADRSUF2 -
-
A | »
I TSI ———
Field: | BSMT Field: [BSMT] | [BSMT] =] =
Table: | CAMA CAMA =
Total: | First Group By
Sort:
Show: ] [
Criteria:

EHESMT Values = E 8
BSMT Field -
1
2
3
4
Record: M lof5s L | i
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3. Export the table to WV_<County Name>_Improvements.mdb as Domain_ImpFoundation

Located in: ...\PDM_WestVirginia\Data_Management\Models\<County
Name>\Analysis\Inventory\lmprovements

4. Create a new text field named ImpFoundation.

5. Key in the values in the description ImpFoundation field based on West Virginia Appraisal
Manual. (“WV Appraisal Manual 2014”. Refer to page 59)

10 - CAMA_BSM - ImpFoundat » CiicktoAdd -

iotd LA Search

6. Save the table.

Task 2: Import Domain_ImpFoundation

1. Start ArcMap and open WV_<County Name>_ Bl _Updates.mxd located in
...\PDM_West Virginia\Data_Management\Models\<County Name>\MXD_Documents

2. Right-click on the 2.CAMA to Improvements FME tool and choose Edit.

Click the sprocket in the upper right corner of the ImpFoundationType_Mapper to open the
AttributeValue Parameters window.

> MURAL. acer_Text (<)
roms ———— | —_
 Dutput » Outgast —

Make sure the contents in the Source Value and Destination Value fields are empty. In
order to do this, click on the first row and press “Delete” on the keyboard. Do this for all
the rows.
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i Y
&3 AttributeValueMapper Parameters u

Transformer

Transformer Name:  ImpFoundationType_Mapper

Attribute Selection

Source Attribute: | ¢l BSMT - [=]

Destination Attribute:  ImpFoundationType

Default Value: UNK (] (=]

Mapping Parameters

Mapping Direction: [Forward (Source To Destination) A ] E]
Value Map
=
Source Value Destination Value

oo oe e =1

Source Value...

Help OK Destination Value...
— I Source And Destination Values...

4. Click the Import button and choose Source and Destination Values.

Select Esri Geodatabase (Personal Geodb) for the Format
Click the Browse button and browse to

...\PDM_WestVirginia\Data_Management\Models\Template\Analysis\
Inventory\lmprovements\
WV_<County Name>_Improvements.mdb

{
& Attribute Values Import Wizard L© [

Select Source Dataset
Select a source dataset to be read. The dataset will be scanned, and a list of feature typesin
the dataset will be presented.

|

Reader
Format:  Esri Geodatabase (Personal Geodb) b E]

Dataset: nprovements\WV_Berkeley_Improvements.mdb Q

Coord. System: Read from source @

—

7. Click the Next button to access the Attributes Values Import Wizard.

8. Select the feature type Domain_ImpFoundation and click the Next button.
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G5 Attribute Yahoes Impeet Wizard

Select Feature Types
The followng feature types) mere found in the dataset. Sefect the Seatire fypes contarng the

|F] VDonmndl;an ondition
4
|| Domain_impType

9. For Select Attributes for Source Value choose CAMA_BSMT as shown below and click the

Next button.

Select Attributes for ‘Source Vakse'
The folomng sttrbusteds) mere found o1 S selecied fusture typels). Select an attrbute 1 scn
for paterrial values 1o moort b "Source Wk,

3

ImpFoundstionType

10. For Select Attributes for Destination Value choose ImpFoundationType as shown below and
click the Next button.
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& Mtribute Values Impoet Wizsrd 15 i
Select Attributes for ‘Destmation Vakee'
The folowing atebutels) ware found i the selectad featiee type(s), Select an attbute 1 scan
for potential vshues to import 45 Destration Vakse'
: Attrbutes
| Show format attribtes
CAMA BSMT
geodb_oid
LY
Q V| Sorted
. T T (.

11. Click the Import button to import the destination value attributes.

12. Make sure under “Attribute Selection” of the “AttributeValueMapper Parameters” window, the
following features are updated:

o Source Attribute is set to “BSMT”
o Destination Attribute is named as “ImpFoundationType”
o Default Value is set to “UNK”

-
&% AttributeValueMapper Parameters M

Transformer

Transformer Name:  ImpFoundationType_Mapper

Attribute Selection

Source Attribute: | 4 BSMT -] [+]

Destination Attribute:  ImpFoundationType

Default Value:  UNK (] [=]
Mapping Parameters
Mapping Direction: |Forward (Source To Destination) - ] E]
alue Map

Source Value Destination Value

k CRAwL

k BASEMENT
Kk BASEMENT

13. The Attribute Value Parameters window is now set for the Transformer
“ImpFoundationType_Mapper”. Click the OK button.
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Creating ImpCost from CAMA table

In order to create a single cost field that gives the cost of each building, the following fields from the
CAMA table are used for calculating the improvement cost (ImpCost):

1. COMVAL: represents the commercial value.
2. DWELVAL: represents residential or dwelling value

3. OBYVAL: represents other building yard value, which is an additional cost field added to
COMVAL and DWELVAL.

The following assumptions were made in the template with respect to building cost for occupancy
classes. You may modify these assumptions at your discretion.

e The building cost for commercial occupancy classes are derived from COMVAL and OBYVAL.
Refer to “Other_OccCode_Cost_Cal” in the “2. CAMA to Improvements” FME script.

e The building cost for residential are derived from DWELVAL and OBYVAL. Refer to
“RES_Cost_Cal” in the “2. CAMA to Improvements” FME script.
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e The building cost for occupancy classes other than commercial or residential are derived from
COMVAL+DWELVAL. Refer to “Other_OccCode_Cost_Cal” in the “2. CAMA to
Improvements” FME script.

e The undefined or unknown (UNK) occupancy classes are defaulted to commercial or residential
based on the cost value provided for those respective records. The following assumptions are
made with respect to “UNK” occupancy class assignment:

o “UNK” Records with COMVAL are assigned COM1 hazus occupancy class

o “UNK” Records with DWELVAL are assigned RES1 hazus occupancy class
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APPENDIX 2 FME MATRIX TABLES AND DOMAIN DEVELOPMENT FOR BUILDING INVENTORY

For the template, the following domain and matrix tables were created and imported into the FME
script “4.Building Points To Building Inventory” prior to running the FME script. You may update
these at your discretion to reflect differences between the pilot county and your county.
Note: Domains are tables created in the access geodatabase which give the description of the codes.
Matrices are tables created in the access geodatabase which convert the codes into Hazus specific
codes.
1. Domains:

= Domain_YearBuilt

= Domain_FirstFloorHt: This domain is not created. It is imported into “FirstFloorHt Mapper”
transformer in the “4. Building Points to Building Inventory” FME script.

The domains below are not created but used as references for creating the matrices:
Matrix_BldgConstruction, Matrix_BldgFoundation and Matrix_BldgCondition

These domains can be found in the “WV_<County Name>_BI_GDB.mdb” located in

...\PDM_WestVirginia\Data_Management\Models\<County
Name>\Analysis\Inventory\Building_Inventory

= Domain_BldgConstruction
= Domain_BldgFoundation
= Domain_BldgCondition
2. Matrices:
=  Matrix_BldgConstruction
= Matrix_BldgFoundation
= Matrix_BldgCondition
3. XFactors_DolSqgFt: This table is created using an FME script. Itis imported into

“ImpArea_Mapper” transformer in the“4. Building Points to Building Inventory” FME script
to populate the records without Building Area.
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I. DOMAINS
Domain_YearBuilt
This domain is created to populate the missing or blank year built records in the cama data. The most
frequently occurring, or mode, year built per occupancy is used to populate the blank year built. You may
modify this for your needs at your discretion.

Task 1: Create Domain_YearBuilt using FME script.

1. Open WV_<County Name>_BIl_Products.mxd located in
...\Data_Management\Models\Berkeley\MXD_Documents

2. Rightclick | edit 3a. Domain Year Built Creator.
3. Set the Source file to:
...\<County Name>\Analysis\Inventory\lmprovements\
WV_<County Name>_Improvements.mdb
4. Set the Destination file to:

...\<County Name>\Analysis\Inventory\Building_Inventory
WV_<County Name>_BI_GDB.mdb

)

-
PEDS .

5. The Year Built Tester transformer tests for values in Year_Built which are “null” or “0” or “<1800”
or “2020”".
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6. The Year Built Statistics Calculator calculates the most frequently occurring year built or Mode.
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7. The Occupancy Code duplicate remover groups the records by Occupancy Code and assigns
the Mode year built values to the corresponding occupancy codes.
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8. Under the Writers menu, select Add Feature Type and rename it to Domain_YearBuilt.
A new feature type will be added to the destination geodatabase. (refer screenshots below)

9. The destination table Domain_YearBuilt contains the Year Built values for the corresponding
occupancy classes.

Transformers IWIi‘lers Inspection  Tools  Help

¥ §F Addwriter.. b .

8 | Add Feature Type... I
m Import Feature Types... |
\BASE_MDE] ) Update Feature Types...

Enable/Disable Feature Types... I
Remove Feature Types... L

Remove Writers...

Move Feature Types...

Redirect to Inspection Application

3
.

IS T

Page 66106



Project Workflow: West Virginia Hazus-MH Flood Model Inventory

10. Right-click on the transformer Domain_Year_Built. Select Copy attributes from a

transformer. Select AttributeKeeper transformer from the dropdown list.

5 Copy Mtrbutes

Cooy Atrbutes Froe

M Yeu In

11. Save and run the script. D :

12. Open the output table Domain_YearBuilt from “WV_<County Name>_BI_GDB.mdb”.

FH Domain_YearBuilt

iE AGR1

14 cOM4

15 RESL

16 RES2

17 RES3A

18 RES3B
* (New)

Record: W 1ofé L S 3

1500
2008
2005
1965
1920
1920

OBJECTID ~ | hzOccCode - AvgYearBuil -

Search

Task 2: Import Domain_YearBuilt into “YearBuilt_Mapper” transformer in the Building Points To

Building Inventory FME script.

1. Start ArcMap and open WV_<County Name>_ BIl_Products.mxd located in

...\PDM_West Virginia\Data_Management\Models\<County Name>\MXD_Documents

2. Right-click on the 4. Building Points to Building Inventory FME tool and choose Edit.

3. Click the sprocket in the upper right corner of the “YearBuilt_Mapper” to open the AttributeValue

Parameters window.

Make sure the contents in the Source Value and Destination Value fields are empty. In order
to do this, click on the first row and press “Delete” on the keyboard. Do this for all the rows.

4. Click the Import button and choose Source and Destination Values.

Page 67]106



Project Workflow: West Virginia Hazus-MH Flood Model Inventory

'
&% AttributeValueMapper Parameters ﬂ

Transformer

Transformer Name:  YearBuilt_Mapper

Attribute Selection

Source Attribute: ’ 4 YearBuilt v] E]

Destination Attribute:  YearBuilt

Default Value: 1370 (] [=]

Mapping Parameters

Mapping Direction: [Forward (Source To Destination) - ] E]

Value Map

=
Source Value Destination Yalue

+ - - v = = | Import... ~ |

Source Value..

Help Ok Destination Value...
—I Source And Destination Values...

Select Esri Geodatabase (Personal Geodb) for the format.

Click the Browse button and browse to
...\PDM_WestVirginia\Data_Management\Models\<County
Name>\Analysis\Inventory\Building_Inventory

WV_<County Name> Bl _GDB.mdb

7. Click the Next button to access the Attributes Values Import Wizard.

8. Select the feature type Domain_YearBuilt and click the Next button.

A baskeMyper Py et

O Aerizore Yaue brpod Waed

Sctoct feature Types
The fukowing foases B wary Paund in T dataset. St T Aatae typee Crtanng Te
arttasei) of véwest

Jurvue el ede

Matrs BMgCandiion

Matin_BMyCacamuction

Matru_EMglsundanzn

Matrn btk ondeios

Matrn_bcfSoigType

Matrw_bFnType

Watre_beOct Code Delmty

PRAD A e,

xFactoes Datiaf -

9. For Attributes for Source Value select hzOccCode as shown below and click the Next button.

Page 68106



Project Workflow: West Virginia Hazus-MH Flood Model Inventory

P T T — ]
| Narsterrer i
G Antrtrite Vakies pod Wined e e [T

Sclect Altributes for Source Vake'
The foliving atteiatels) ware foond n B selectad Sotre tpefe). Select an attdute to sean
for poteTie vlees 13 gort 10 T e

10. Select the feature type AvgYearBuilt for the Destination Value and click the Next button.

(& ATda sl vaetapoe Pawreter, a
Torowe

Al "

S AM0e Ypam Iogort Wis ' |9
Select Artrdases fow Destination Vake

The foloetng ettrtadefsl wvers fouret in e sehucies! Sates fpais), Sect an sttdasy o we
for peteree vt &2 moort 9 Destraton e

11. Click the Import button to import the destination value attributes.

12. Make sure under “Attribute Selection” of the “AttributeValueMapper Parameters” window, the

following features are updated:
o Source Attribute is set to “YearBuilt”
o Destination Attribute is named as “YearBuilt”
o Default Value is set to “1970”
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&% AttributeValueMapper Parameters L&J
Transformer
Transformer Name:  YearBuilt_Mapper
Source Attribute: ’ &l YearBuilt v] E]
Destination Attribute:  YearBuilt
Default Value: 1570 E] E]
Mapping Parameters
Mapping Direction: [Forward (Source To Destination) '] E]
Value Map
Seurce Value Destination Value |+
k comd Kk 2008 E
Kk RESL Kk 2005
Kk RES2 Kk 1965
k RES3A k 1920 i
+ — 2 v = = mport... ™
o) o)
\

13. The Attribute Value Parameters window is now set for the Transformer “YearBuilt_Mapper”.
Click the OK button.

Domain_FirstFloorHt

“‘Domain_FirstFloorHt” is the domain table located in “WV_County_BI_GDB.mdb” under,

...\PDM_WestVirginia\Data_Management\Models\<County
Name>\Analysis\Inventory\Building_Inventory

Task 1: Import Domain_FirstFloorHt into “FirstFloorHt_Mapper” transformer in the Building Points To
Building Inventory FME script.

1. Start ArcMap and open WV_<County Name> BIl_Updates.mxd located in

...\PDM_West Virginia\Data_Management\Models\<County Name>\MXD_Documents

2. Right-click on the 4. Building Points to Building Inventory FME tool and choose Edit.

3. Click the sprocket in the upper right corner of the FirstFloorHt_Mapper to open the
AttributeValue Parameters window.

ator 4% A ‘

(» output

?__——

(b Output

/—%MIJA!E&.. eReplac er

— (bouput  p—

Make sure the contents in the Source Value and Destination Value fields are empty. In
order to do this, click on the first row and press “Delete” on the keyboard. Do this for all

the rows.
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4. Click the Import button and choose Source and Destination Values.

Traneforme:
‘ Tanwformer Name:  Nrstfoott_Mapper
Attrtste Selecson
Source Atyute: | @ SogFoundaton vl [=
| Destrsgon Atwute Mrstiourrs

Defauk Vol ¢ [l =3
Mg P ameters
Megomg Drectiors:  Torward Source To Destraton) .|

‘e Mag

‘ 'Souu Valoe Deatinsticn Value

—— — Sowte Value..
Lot | [ o= Destination Velue.,,
—[ Sowce And Destinston Values.. |

Select Esri Geodatabase (Personal Geodb) for the Format

Click the Browse button and browse to
...\PDM_WestVirginia\Data_Management\Models\<County

Name>\Analysis\Inventory\Building_Inventory
WV_<County Name>_BI_GDB.mdb

Click the Next button to access the Attributes Values Import Wizard.

8. Select the feature type Domain_FirstFloorHt and click the Next button.

E' & ArtrtruteV slueMapper Desmetens

=l

Jl T ansforar

€5 Arnbute Vahues Ivport Wazard s [

‘ ot " Featrs Types
el '
N

Select Feature Types
The folloving featire typefs) were found in the cataset. Select the featre types contanng the
attribute(s) of nterest.

| ¥ Doman_8ldgCondition o
| 7l Domain_8idgCanstruction

| Matrx_BldgCondition

| Matrix_BidgConstraction

Matra_BidgF oundation

Matro_hafiidgCondition

Matr_haitdgType -

Q Fare W setectal V] Sorsed

Cancel
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9. For Select Attributes for Source Value select Description as shown below and click the Next

button.

1 & AntnbaaeVakeMapper Darsmeten i 1
L Nansformes |

& Atsbute Vaues Import Wiaaed 5]

Select Attribates lor 'Destination Value'
“wbb-\;mmw‘mm"hmwhuvm(p\ Setwct an sl o scan
mvau\nm!mem

10. Select the feature type Code for the Destination Value and click the Next button.

[a AttributeValueMapper Parametars = ‘l
L Tansiormer

(& Attribute Values Import Waand s =2

Sedect Attributes for ‘Source Valoe'
The folowing attriaseds) mere found In the selected foatrs typefs). Select an atirbute to a2an
wooou\uvmmnoo'tm ‘Source Value'.

|

11. Click the Import button to import the destination value attributes.

|

12. Make sure under “Attribute Selection” of the “AttributeValueMapper Parameters” window, the
following features are updated:

e Source Attribute is set to “BldgFoundation”

e Destination Attribute is named as “FirstFloorHt”

e Default Value is set to “1”

Page 72106



Project Workflow: West Virginia Hazus-MH Flood Model Inventory

Defou Vole: 1

Source Atyute: | & Bagroundaton ~| =
Destriagon Attrbute:  Sreoote

Magorg Pacarwiers
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‘lue M2p

Seuwce Yaloe

K Crand
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K Pwr
Kk Pie
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Destination Velue

1)

3
2
5
7

Lo

13. The Attribute Value Parameters window is now set for the Transformer “FirstFloorHt_Mapper”.

Click the OK button.
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Il. MATRICES

The purpose of creating the below Matrix tables is to convert the cama codes into Hazus compliant

codes, so that the features can be imported into Hazus for the analyses.

Matrix_BldgConstruction
Task 1: Create Matrix_BldgConstruction

1. Open WV_<County Name>_BIl.mdb located in

...PDM_WestVirginia\Data_Management\Models\<County

Name>\Analysis\Inventory\Building_Inventory

Import the Domain_BIldgConstruction table from WV_County_Improvements.mdb located in
...\PDM_WestVirginia\Data_Management\Models\<County

Name>\Analysis\Inventory\lmprovements
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Note: The purpose of importing the domain table is to inherit the source column
“ImpType” which contains the source values that will be converted to Hazus compliant

values in the matrix table.

Select the Domain_ImpType table and click OK.
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4. The table “Domain_ImpType” is now imported into “WV_County_BI_GDB.mdb”.

5. Rename the table name from Domain_ImpType to Matrix_BldgConstruction and open the
table.

6. Click on the Design View button on top left hand corner of the Access window.
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7. Delete the field CAMA_EXTWALL. Rename the field “ImpType” to Bldg_Extwall. Also, add
another field with the name BI_BldgConstruction with the format “text” and length “10”. Please
see the screenshots below.
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8. Refer to the code description provided in West Virginia Appraisal Manual 2014 pages 56 and 57
and, based on your judgement, enter the most probable construction material in the
BI_BldgConstruction field.

Note: Also refer to the “Domain_BldgConstruction” table located in “WV_<County
Name>_Bl _GDB” under

...\PDM_WestVirginia\Data_Management\Models\<County
Name>\Analysis\Inventory\Building_Inventory

9. The complete matrix table should look similar to the one below.

==z Matrix_BldgConstruction =} = 3
Bldg_Extwall - BI_BldgConstruction -
Wood
Brick
ALUMINIUM Wood
ASBESTOS Wood
COMCRETE BLOCK Brick
STUCCO Umasonry
BRICK OR STONE Brick
STONE Brick
MASOMNRY Umasonry
*
Record: W 1of9 L3 T S i+ MNo Filte Search

Task 2: In this task you will import the “Matrix_BldgConstruction” in to “BldgConstruction_Mapper” in the
“Building Points To Building Inventory” FME script.

1. Start ArcMap and open WV_<County Name>_ Bl _Products.mxd located in
...\Data_Management\Models\<County Name>\MXD_Documents
2. Right-click on the 4. Building Points to Building Inventory FME tool and choose Edit.

3. Click the sprocket in the upper right corner of the Building Construction Mapper to open the
AttributeValue Parameters window.
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Make sure the contents in the Source Value and Destination Value fields are empty. In
order to do this, click on the first row and press “Delete” on the keyboard. Do this for all
the rows.

4. Click the Import button and choose Source and Destination Values.

i Y
&5 AttributeValueMapper Parameters ﬂ

Transformer

Transformer Name:  EldgConstruction_Mapper

Attribute Selection

Source Attribute: [ 4l ImpType v] E]

Destination Attribute:  BldgConstruction
Default Value: Wood E] E]

Mapping Parameters

Mapping Direction: [Forward (Source To Destination) hd ] E]
Value Map
7
Source Value Destination Value

+ — - v = = |[1mpat. v]l

Source Value...
OK Destination Value...
“ I Source And Destination Values... I

5. Select Esri Geodatabase (Personal Geodb) for the Format.

6. Click the Browse button and browse to
...\PDM_WestVirginia\Data_Management\Models\Berkeley\Analysis\Inventory\Building_

Inventory
WV_<County Name>_BI_GDB.mdb

7. Click the Next button to access the Attributes Values Import Wizard.

8. Select the feature type Matrix_BldgConstruction and click the Next button.
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9. For the Select Attributes for Source Value choose Bldg_Extwall as shown below and click the

Next button.

4

& AttrbulevakeM = o

PP

Trarbymer

&) Atirbute Vales Impodt Wied

|

Sedect Attributes for Source Valee'
The fllowng sttrbuteds) were found =1 the selecied! faatre tpeds). Select an atrdute 15 s
for poterttel vehues to port to Towrce Vet
ol - e

10. Select the feature type Bl_BldgConstruction for Destination Value and click the Next button.
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11. Click the Import button to import the destination value attributes.

12. Make sure under the “Attribute Selection” of the “AttributeValueMapper Parameters” window, the
following features are updated:

e Source Attribute is set to “ImpType”
¢ Destination Attribute is named as “BldgConstruction”

e Default Value is set to “Wood”

- ™Y
&% AttributeValueMapper Parameters g

Transformer

Transformer Name:  BldgConstruction_Mapper

Attribute Selection

Source Attribute: ’ 4l ImpType v] E]

Destination Attribute:  BldgConstruction

Default Value: Wood E] E]

Mapping Parameters

Mapping Direction: [Forward {Source To Destination) '] E]
Value Map
Source Value Destination Value |+
T
K COMNCRETEBLOCK Kk Brick
Kk ALUMINIUM k Wood
Kk ASBESTOS k Wood
k BRICK Kk Brick i
Help [ ok |[ cancal |

13. The BldgConstruction_Mapper transformer is now updated in the script.
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Matrix_BldgFoundation

Task 1: Create Matrix_BldgFoundation

1. Open WV_<County Name>_Bl.mdb located in
..\PDM_WestVirginia\Data_Management\Models\<County
Name>\Analysis\Inventory\Building_Inventory

2.

Import the “Domain_BldgFoundation” table from “WV_County_ Improvements.mdb” located in
...\PDM_WestVirginia\Data_Management\Models\<County
Name>\Analysis\Inventory\lmprovements
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Note: The purpose of importing the domain table is to inherit the source column
“ImpFoundation” which contains the source values that will be converted to Hazus
compliant values in the matrix table.

Select the Domain_ImpFoundation table and click OK.
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The table “Domain_ImpFoundation”is now imported into “WV_County_Bl_GDB.mdb".

4. Rename the table name from Domain_ImpFoundation to Matrix_BldgFoundation and open
the table.

5. Click on the Design View button on top left hand corner of the MS Access window.

[ Ho-E-z v | Table 100l ‘ \ Microsoft A
File Home Create External Data Database Tools Fields Table
M =5 & Cut F '21 Ascending V7 Selection ~ = New X Totals
oo ! 53 Copy % | Descending V=) Advanced ~ = B save & Spelling
View Paste Filter Refresh
- J Format Painter 273 Remove Sort W Toggle Filter Allw X Delete ~ B More ~
| () W Sort & Filter Records
i i | F
“ Datasheet View T
=i o]
UJ PivotTable View »_J- =1
- | EH Matrix_BldgFoundation
“ PivotChart View 1D + CAMA_BSM ~  ImpFoundat ~ | Click to Add ~
’ fl1 NONE
M" . - | 22 CRAWL
i S | | 33 BASEMENT
i 44 BASEMENT
j GDB_ltems_Shape_Index £ (New)
j GDB_ltemTypes
F3 GDB_Replicalog
£ GDB_SpatialRefs
j Matrix_BldgCondition
= . ¢ e -

6. Delete the CAMA_BSMT field. Rename the field ImpFoundationType field to Bldg_Bsmt.
Also, add another field with the name BI_BldgFoundation with the format “text” and length “10”.
Please see the screenshots below.

Page 81|106



Project Workflow: West Virginia Hazus-MH Flood Model Inventory

(SRS u

Mtk ¥

a ‘W s e Pyl

7. Keyinvalues in the Bl_BldgFoundation field similar to the example shown below.

JASEMEN
CRAWL
SLAB

#*

B Matrix_BldgFoundation o= = EZ
Bldg_Bsmt - BI_BldgFour ~
Basement
Crawl
Slab
10f3 F MM & Mo Filter

Record: W

Task 2: Import the “Matrix_BldgFoundation” in to “BldgFoundation_Mapper” in the “Building Points To
Building Inventory” FME script.

1. Start ArcMap and open WV_<County Name>_ BIl_Products.mxd located in

2. Right-click on the 4. Building Points to Building Inventory FME tool and choose Edit.

...\PDM_West Virginia\Data_Management\Models\<County Name>\MXD_Documents

3. Click the sprocket in the upper right corner of the Building Construction Mapper to open the
AttributeValue Parameters window.

¥ Passec
> Faled

Make sure the contents in the Source Value and Destination Value fields are empty. In

b Cutput

bPassad
» P

order to do this, click on the first row and press “Delete” on the keyboard. Do this for all

the rows.

4. Click the Import button and choose Source and Destination Values.
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'a ™y
&% AttributeValueMapper Parameters u

Transformer

Transformer Name:  BldgFoundation_Mapper

Attribute Selection

Source Attribute: ’ 4l ImpFoundation v] E]

Destination Attribute:  BldgFoundation
Default Value:  Slab E] E]

Mapping Parameters

Mapping Direction: [Forward (Source To Destination) hd ] E]
Value Map
=
Source Value Destination Value

toeT e

Source Value...

Help. OK Destination Value...
—I Source And Destination Values... I

Select Esri Geodatabase (Personal Geodb) for the Format

Click the Browse button and browse to
...\PDM_WestVirginia\Data_Management\Models\Berkeley\Analysis\Inventory\Building_

Inventory
WV_<County Name> Bl _GDB.mdb

7. Click the Next button to access the Attributes Values Import Wizard.

8. For feature type select Matrix_BldgFoundation and click the Next button.

©) Attriote Values Import Wizsrd %

Sedect Feature Types
The folioerg Septrn fyowls) were found n the detaset. Select the Searaw S confmrery e
attrbuse(s) of mierest.

Rl
J,’ Featos Tres
L,
- — Doman_YesiBuir .
- '/ ...‘ Domen_hsDccCode
~ X Pact Matra_BlsgCondton
Matnx_BldgCombruction
|} Maton BisgFoundation
Matris_hifidgCondition
| Matna_huSidgType
Mytna_hoF dinType =
Matre_teOccCode Detauits
FNSMesns
WFacten DelSet -

9. For Select Attributes for Source Value choose Bldg_Bsmt as shown below and click the Next
button.
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E

&% Attribute Values Import Wizard

L9 oo

Select Attributes for 'Source Value'

The following attribute(s) were found in the selected feature type(s). Select an attribute to scan
ntial \(alues to import to 'Source Value',

Attributes

[7] show format attributes

BI_BldgFoundation

Bldg_Bsmt

geodb_oid

Q Filter

Sorted

[<aad<][Next> ][Canoel]

10. Select the feature type Bl_BldgFoundation and click the Next button.

-
&% Attribute Values Import Wizard

(5 sl

Select Attributes for 'Destination Value'

The following attribute(s) were found in the selected feature type(s). Select an attribute to scan
for potential values to import to ‘Destination Value'.

Attributes

[] Show format attributes

BI_BldgFoundation

Bldg_Bsmt
geedb_oid

Q Filter

[¥] sorted

[ <Back ][ Next> ][ cancel

11. Click the Import button to import the destination value attributes.

12. Make sure under “Attribute Selection” of the “AttributeValueMapper Parameters” window, the
following features are updated:

Source Attribute is set to “ImpFoundation”

Destination Attribute is named as “BldgFoundation”

Default Value is set to “Slab”
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13. The BldgFounation_Mapper transformer is now updated in the script.

Matrix_BldgCondition

r{;’s AttributeValueMapper Parameters M.‘
Transformer
Transformer Name:  BldgFoundation_Mapper
Attribute Selection
Source Attribute: [ 4] ImpFoundation v] E]
Destination Attribute:  BldgFoundation
Default Value: Slab E] E]
Mapping Parameters
Mapping Direction: [Forward (Source To Destination) Y] E]
Value Map
Source Value Destination Value
| Bosement
K CRAWL K Crawl
K sLaB K Slab
+ — &2 v = = Import... ™
o) (o )

Task 1: Create Matrix_BldgCondition

1. Open WV_<County Name>_Bl.mdb located in

..\PDM_WestVirginia\Data_Management\Models\<County

Name>\Analysis\Inventory\Building_Inventory

2. Import the Domain_BldgCondition table from WV_County_Improvements.mdb located in

...\PDM_WestVirginia\Data_Management\Models\<County

Name>\Analysis\Inventory\lmprovements
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Note: The purpose of importing the domain table is to inherit the source column
“ImpCondition” which contains the source values that will be converted to Hazus

compliant values in the matrix table.

3. Select the Domain_ImpCondition table and click OK.

Import Objects

Tables |Q||enes|Forms |Repoﬂs|Maa’OS|MO¢ﬂeS|

[ation
Domann ImpType
GDB_ColumnInfo
GDB_Databaselocks
Improvements
Improvements_FAILED
SelectedObjects
Selections

The table “Domain_ImpCondition” is now imported into “WV_County Bl GDB.mdb”.

4. Rename the table name from Domain_ImpCondition to Matrix_BldgCondition and open the

table.
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5. Click on the Design View button on top left hand corner of the MS Access window.
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6. Delete the CAMA_GRADE field. Rename the field ImnpFoundationType to Bldg_Grade. Also,
add another field with the name Bl_BldgCondition with the format “text” and length “10”. Please

see the screenshots below.
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7. Key in appropriate values in Bl_BldgCondition. Refer to the code description provided in West
Virginia Appraisal Manual 2014 page 47 and based on your judgement enter the condition of the
building ranging from Low to Medium to High under "Bl_BIdgCondition” field.

Note: Also refer to the “Domain_BldgCondition” table located in “WV_<County

Name>_BIl_GDB” under

...\PDM_WestVirginia\Data_Management\Models\<County

Name>\Analysis\Inventory\Building_Inventory
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8. Delete any duplicates in the Bldg_Grade. The complete matrix table should look similar to the

one below.

*

Record: M 1of7

= Matrix_BldgCondition = B £

Bldg_Grade - Bl_BldgCondition -
XCELLEN High

GOOD High

AVERAGE Medium

FAIR Low

POOR Low

UNK Medium

UNSQUND Low

L

Search

Task 2: Import the “Matrix_BldgCondition” in to “BldgCond_Mapper” in the “Building Points To Building

Inventory” FME script.

1. Start ArcMap and open WV_<County Name>_ BIl_Products.mxd located in
...\PDM_West Virginia\Data_Management\Models\<County Name>\MXD_Documents

2. Right-click on the 4. Building Points to Building Inventory FME tool and choose Edit.

3. Click the sprocket in the upper right corner of the Building Construction Mapper to open the

AttributeValue Parameters window.
>} BldgCons...Defaults 57|

—- YearBuilt_Tester g,«“;} /

I 1> Passed
[ > Failed

Make sure the contents in the Source Value and Destination Value fields are empty. In
order to do this, click on the first row and press “Delete” on the keyboard. Do this for all

the rows.

4. Click the Import button and choose Source and Destination Values.
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Transformer

Transformer Mame: BldgCond_Mapper

Attribute Selection

Source Attribute: | ¢l ImpCondition | [=]

Destination Attribute:  BldgCondition

Default Value: Medium E] E]

Mapping Parameters

Mapping Direction: |Forward (Source To Destination) hd ] E]
Value Map
=
Source Value Destination Value
+—a v o= Crporie 7]
Source Value...
Help OK Destination Value...

Source And Destination Values... I

Select Esri Geodatabase (Personal Geodb) for the format.

Click the Browse button and browse to
...\PDM_WestVirginia\Data_Management\Models\Berkeley\Analysis\Inventory\Building_Inventory
WV_<County Name> Bl _GDB.mdb

Click the Next button to access the Attributes Values Import Wizard.

8. Select the feature type Matrix_BldgCondition and click the Next button.

& Attribute Values Import Wizaed [

Sedect feature Types
The followng featire type(s] were found in the dataset. Select e festire types contarmg the
atrbute(s) of ntarest,

Featiure Types
| Doman_YearBuilt -
| Doman_hxOccCode
|[¥] Matsix BldgCondition
| Matmx_BldgConstruction
_| Matru_BldgFoundation
| Matrix_heBidgCondtion
| Matris_heBidgType
| Matrie_haFdtnType
Matrx_hzOccCode Defaults
FMEMeans
XFectors_DolSqFt =

m

Q Fin I Select sl V] Sorted

<oack | [ vaxt> ][ coocw |

9. For Select Attributes for Source Value choose Bldg_Grade as shown below and click the Next
button.
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65 Attribute Values Import Wizard -8

Select Attributes for ‘Source Value'
The followng attrbute(s) were found in the sslected fastre type(s], Select an atrbute %o scan
for potental values to mport to "Source Vakue',

Attrbutes
"] Show format attributes

{ §[m¢;c«m.on
|Bldg_Grade
! geodb_owd

10. Select the feature type Bl_BldgCondition for the Destination Value and click the Next button.

”
& Attribute Values Import Wizard B

Select Attributes for 'Destination Value'
The following attribute(s) were found in the selected feature type(s). Select an attribute to scan

for potential values to import to 'Destination Value',

Attributes
[] show format attributes

BI_BldgCondition
Bldg_Grade
geodb_oid
Q Filter [] Sorted
[ <ok ] [Chext> ] [ concel ]

11. Click the Import button to import the destination value attributes.

et

12. Make sure under “Attribute Selection” of the “AttributeValueMapper Parameters” window, the
following features are updated:

Source Attribute is set to “ImpCondition”
Destination Attribute is named as “BldCondition”

Default Value is set to “Medium”
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The BldgCond_Mapper transformer is now updated in the script.
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Il. XFACTORS _DOLSQFT TABLE

This table is created to calculate Average Dollar per Square Foot using the Improvements table. Itis
imported into “ImpArea_Mapper” transformer in the“4 Building Points to Building Inventory” FME script to
populate the missing Building Area.

Task 1: Create “XFactors_DolSqgFt” table
1. Start ArcMap and open WV_<County Name>_ BI_Products.mxd located in
...\PDM_West Virginia\Data_Management\Models\<County Name>\MXD_Documents

2. Right-click | Edit the toolbox named 3b. XFactors Dollar Per Square Foot Creator under
WV <County Name> FME BI Products.

3. Set the Source file to:
...\<County Name>\Analysis\Inventory\lmprovements\
WV_<County Name>_Improvements.mdb

4. Set the Destination file to:
...\<County Name>\Analysis\Inventory\Building_Inventory
WV_<County Name>_ Bl _GDB.mdb
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Notes:

e The “AvgArea_Calculator” and “AvgCost_Calculator” transformers calculate the average
area and average cost respectively, from the Improvements table, which are grouped by
the Occupancy Codes.
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e The Average Cost values and Average Area values are merged into one table using the
Feature Merger transformer.

e Cama Dollar per Square Foot (caDolSgFt) is calculated by dividing AvgCost/AvgArea.

e The null values from Average Area are filtered and replaced by Average Area values
calculated using RS Means from Hazus data.

Note: RS Means is obtained from Hazus. The instructions on how to obtain RS means is
outlined at the end of the Appendix 2. RS means table is created within the “WV_<County
Name>”_BIl_GDB.mdb.

In the next steps you will import RS Means table into “RSMeans_Mapper” transformer.
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Make sure the contents in the Source Value and Destination Value fields are empty. In
order to do this, click on the first row and press “Delete” on the keyboard. Do this for all
the rows.
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5. Click the Import button and choose Source and Destination Values.

8 Attrtase stestapper PataTeten
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6. Select Esri Geodatabase (Personal Geodb) for the Format.

7. Click the Browse button and browse to

...\PDM_WestVirginia\Data_Management\Models\Berkeley\Analysis\Inventory\Building_
Inventory
WV_<County Name>_BI_GDB.mdb

8. Click the Next button to access the Attributes Values Import Wizard.
Select the feature type RSMeans and click the Next button.
&% Attribute Values Import Wizard m

Select Feature Types
The following feature type(s) were found in the dataset. Select the feature types containing the
attribute(s) of interest.

Feature Types

[7] Domain_YearBuilt »
[7] Domain_hzOccCode

[] Matrix_BldgCondition 1l
[7] Matrix_BldgConstruction

[7] Matrix_BldgFoundation

[7] Matrix_hzBldgCondition —
[T] Matrix_hzBldgType

[T] Matrix_hzFdtnType
- o - Defaults

m

V| RSMeans | g
XFactors_DolSqFt -

Q Filter  [H Selectal [7] Sorted

[ <Back Jf[ Next> J|[ concel |

10. For Select Attributes for Source Value choose hzOccCode as shown below and click the
Next button.
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&% Attribute Values Import Wizard m

Select Attributes for 'Source Value'
The following attribute(s) were found in the selected feature type(s). Select an attribute to scan
for pohenhﬂalues to import to 'Source Value',

7

Attributes
[] Show format attributes

geodb_oid
[hzOccCode |
1D

RSMeans

Q_ Filter ] Sorted

[ <gack || newt> || concel |

11. Select the feature type RSMeans for the Destination Value and click the Next button.

r : Y
&% Attribute Values Import Wizard m
Select Attributes for 'Destination Value'
The following attribute(s) were found in the selected feature type(s). Select an attribute to scan
for potential values to import to 'Destination Value',
. Attributes
[] show format attributes
geodb_oid
p hzOccCode |
' D
RSMeans |
d Filter Sorted
|
7 |

12. Click the Import button to import the destination value attributes.

13. Make sure under “Attribute Selection” of the “AttributeValueMapper Parameters” window, the
following features are updated:

o Source Attribute is set to “hzOccCode”
o Destination Attribute is named as “hzDolSqFt”

o Default Value is set to “166” (Average of the RS mean values)
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i ™y
&% AttributeValueMapper Parameters ﬂ

Transformer

Transformer Name: RSMeans_Mapper

Attribute Selection

Source Attribute: [ 4l hzOccCode '] E]

Destination Attribute:  hzDolSgFt
Default Value: 166 (] [=] i

Mapping Parameters

Mapping Direction: |Forward (Source To Destination) - ] E]
Value Map
Source Value Destination Value =

we B

k comi k 1621
k comto k 1096
k comz k 10643
k coms k 12925 i
+ — 2 v = = Import... ™

[ ==

Notes:

e Itis assumed that Hazus DolSgFt (obtained from RS Means) is nearly half of Cama
DolSgFt. Hence, hzDolSqgFt is divided by 2.

e The AvgCost is divided by the resultant CaDolSqgFt to obtain missing AvgArea.
e The destination table contains AvgCost, AvgArea and CaDolSqFt fields.
14. Under the Writers tab, select Add Feature Type and name the feature xFactors_DolSqFt.

A new feature type will be added to the destination geodatabase.

Transformers | Writers | Inspection  Tools  Help

¥ §F addwriter.. b .

5] ;;? Add Feature Type... I
EODATABASE .| Import Feature Types... |
\BASE_MDB] Update Feature Types...

Enable/Disable Feature Types... I
Remove Feature Types... —

Remaove Writers...
Move Feature Types...

Redirect to Inspection Application

|

15. Right-click on the transformer xFactors_DolSqgFt. Select Copy attributes from a
transformer. Select the AttributeKeeper transformer from the dropdown list.
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- 2t

17. Open WV_<County Name>_Bl.mdb and open the table named xFactors_DolSqgFt.

3 wFsevers Dot =3 =
4 BB aom : 53656661 44.M480834662
7 COMM 20930500 $RI0 122615653773
338 RESL 107785.035336 1743, 11305541 617035232770
359 RES? AIEOEIITL 1N50.1390208F 16, 4IT13L0ET
400 RESIA £3675.2723715 206437382690 369537569251
401 RESIE SOESE.S17A082 2961 HTLA2E57 33.3765054265
203 COMY HI1E 819404 $341. 50080001 1.105
203 COMID 1132 60196350365 s
204 COM2 433441,732233 0B4,63913433 B2
5 Com3 136519793103 188513635363 4,625
= 406 CONG S37105 L2805 541128768256 12697
&7 com? SI2041LRLELN A410,05800005 120,655
208 COM 3ITII S50 201082565577 11199
25 coME 1605000 19117.2750052 3355
410 EDUL 1211650 13938 9233958 8658
=3 a1 Gov2 124930 106920444815 169
412 ™01 MESTLIIITE 10839 50T £5.145
&1 N2 JVESETA2003 190024007008 8.0
214 W03 205368,175 1365, 72849956 10337
a15 REL 384552 4283.72153053 25075
436 BESq BADTEAMILIL §76.533042337 8471
= 417 NESS 16455 161434317664 10143
410 A% SN05 SI8. 165584197 10351
* |Mvaw)
B T 1 B T I I oS
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Task 2: Import the “xFactors_DolSqFt” in to “ImpArea_Mapper” in the 4. Building Points to Building
Inventory FME script.

1. Start ArcMap and open WV_<County Name>_ Bl _Products.mxd located in
...\PDM_West Virginia\Data_Management\Models\<County Name>\MXD_Documents

2. Right-click on the 4. Building Points to Building Inventory FME tool and choose Edit.

Click the sprocket in the upper right corner of the ImpArea Mapper to open the
AttributeValue Parameters window.

Make sure the contents in the Source Value and Destination Value fields are empty. In
order to do this, click on the first row and press “Delete” on the keyboard. Do this for all
the rows.

4. Click the Import button and choose Source and Destination Values.

rt'fﬂ AttnbuteValueMappes Parameten M
Transformer
Trarsformes Name:  Ivpavea_Mapper
Attrbiute Selecton
Source Aty bute: QW, =) v

Destraton Atvbute: Sdghres

Dofacst gt 47476 ol |
Mapping Parameters
Macpng Cvection: | Fawerd Sowce ToCessnaton) 7 | [+
Value Map
Source Value Destnation Value
e

Source Value..,

Heo | o Destnation Value...

= |
- I Source And Destination Values.. l

B T v

5. Select Esri Geodatabase (Personal Geodb) for the format

6. Click the Browse button and browse to
...\PDM_WestVirginia\Data_Management\Models\Berkeley\Analysis\Inventory\Building_Inve

ntory
WV_<County Name>_Bl_GDB.mdb

7. Click the Next button to access the Attributes Values Import Wizard.
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8. Select the feature type XFactors_DolSqFt and click the Next button.

€3 Anrbae Values mm“ %

Select Feature Types
The folowng feature typefs) were founs in e cataset. Select Te fratre types contaning the
attrioute(s) of nterest.

Domain_YearBuilt
! Domain_heOccCode
‘ Matriz_BldgCondition
1=
\
\
|

Matrie_BldgConstructen

~ Metrin_BldgFoundetion

Matrix_heBldgCondttion

Matrix_hzBldgType

T Mstroc_hzFcknType B
Mm htO«Cnngdaum

< Back nest> || camcel |

9. For Attributes for Source Value select hzOccCode as shown below and click the Next button.

G Artrbuse Values iroport Wisard T i |

Select Attributes for ‘Soarce Valse'

The folowng attrdute(s} were Sound in the selacted fastre type(s). Selact an atvbuce to scan
bpwmuwibm\ﬂn

I show formet attrbutes

Avg Cost

Q i V' Sarted

N ) e

10. Select the feature type Avg_Area and click the Next button.
&) Amnbute Vaues Import Wizand TV |

Seloct Attrilates for "Destaation Value'
The fellowing attrduie(s] were fund n Pu selectod feature bypedd). Select an attrdute (o scan
lwwwndvmb-wrtbmmw

geodd_cid
ha0OccCode
OBECTID

Q e 19 Sartea

[ oo | | <pek | [ mext> || cos
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11. Click the Import button to import the destination value attributes.

12. Make sure under “Attribute Selection” of the “AttributeValueMapper Parameters” window,
the following features are updated:

o Source Attribute is set to “hzOccCode”
o Destination Attribute is named as “BldArea”

o Default Value is set to “4747.6” (which is calculated by taking the average of the
AvgArea values)

' Y
&% AttributeValueMapper Parameters ﬁ

Transformer

Transformer Name: ImpArea_Mapper

Attribute Selection

Source Attribute: [ 4l hzOccCode v] [E]

Destination Attribute: BldgArea

Default Value: 4747, (] [=)
Mapping Parameters
Mapping Direction: [Forward {Source To Destination) Y] [E]
Value Map
Source Value Destination Value |+
© 2325.91666666667 |—|
k comi k 8841.80080000633
k Ccomio k 604.963503649635
k comz Kk 9084.68913433177
k com3 k 2836.18635363169 i
o) Comat ]

The “ImpArea_Mapper” transformer is now updated in the script.
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IV RS MEANS TABLE

The replacement values of the buildings in Hazus database were developed by applying the RS Means
for typical building floor areas for each occupancy class.

Source: https://www.fema.gov/summary-databases-hazus-multi-hazard

Purpose of using RS Means: The RS Means data is derived from 2010 Census. This data is used to
calculate the following:

e Missing building area values by dividing Average Cost with cama Dollar per Square Foot.
Refer to the transformer “AvgArea_Evaluator” in the FME script “3b. XFactors Dollar Per
Square Foot Creator”

o Replacement Cost field in the “ReplCost_Evaluator” transformer in the FME script “4. Building
Points to Building Inventory”

It is very unlikely that you will need to update this table for West Virginia counties. However, the
procedure for doing so is provided below.

Task 1: Export RS Means table from Hazus

1. Open the Hazus Study Region.
Note: Refer to Task 4.1 which outlines the steps to create a study region in Hazus.
2. Under Inventory/General Building Stock, click Valuation Parameters.

— —
Q Hazus-MH: Flood - WV_Berkeley FL (testl)

File Edit View | Inventory l Hazard Analysis Results Bookmarks Insert Selection Geoprocessing Cu
5 @@ & | GeneralBuilding Stock > Squarefodtage b ¢ Ed
® & @ Q! Essential Facilities Building Count
Table Of Contents High Potential Loss Facilities Valuation Parameters T
D a c') B ;I Hazardous Material Facilities Dollar Exposure (Replacement Value)
_—— Laryersr User Defined Facilities Depreciation R Valuation Parameters
IS4
# [0 UserDefin Transportation Systems Depreciated View/Modify Valuation Data
& [ DGRiv Utility Systems General Occupanmey wrEppImg """
@ [J UserDefin Damoarsphice Flood Specific Occupancy Mapping P
# [ Boundary] arap : < ,( ]
¥ First Floor Elevations / 1
@ [ RPD100_r Agricultural Products / .,4
@ [0 UserData Vehicles ‘ j
® 0 R69|onDE View Classifications 4 g f:
@ [0 QuickDe T )l o

3. Right-click on the Valuation Parameters table and choose Export.
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5. Export the “RES1 Replacement Cost” table as shown below in.xls format.
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6. Open the RES1 Replacement Cost table and calculate the average value of
AverageBaseCost field. This gives the RES1 RS Means value.

7. Import the “Replacement Cost” table into “WV_<County Name>_BIl_GDB.mdb” located in
...\PDM_WestVirginia\Data_Management\Models\Berkeley\Analysis\Inventory\Building_|

nventory

Wihat detwviter senarates your fesls? Selec the aopropriale delrwier 3 see how our bet & afected in the preden below

Thiose Dhe dsimiter Pt senorates your Sy

- e

7 Germishat ) Qe o

O e |
TextQuatter: e [o]

Bingle Fawily Dwelling
Manufactuyed Sousing
Nulss Taxily Dweiling - =sall
Muls: Fesily Owslling -~ ==all
Mult: Fesily Dvelling - medium
Mulsi Family Dwelling — medium
Mulz: Faxily Dwelling - 1ssge
Multl Pesily Dwelling - laszge
Tesp. Lodging
inesitutional Dormitory
Hursing Hoee
plecall Trade

clesale Irade
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Refer o nERESiNepiCont
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Friplex/Qusds
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l0-19 umicse

FO-49 caite
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=

[ Ao, |

8. Rename the table to RSMeans and click Finish button.

The table is now imported into “WV_<County Name>_ Bl _GDB.mdb”",

v [T (-
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9. The table is now ready to be used in Ill Create and Import “XFactors_DolSgFt” step 8 of Task
1
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APPENDIX 3 ADDITIONAL ASSUMPTIONS

The following additional assumptions were made while creating the tools that generated Building
Inventory for the pilot project.

1. NumStories:
The null values are replaced with 1
2. BldgArea:
The null values are calculated by using Hazus RSMeans and Cama Avg Cost
Refer to “3b. XFactors Dollar Per Square Foot Creator” FME script
3. ReplCost:
The replacement cost field is calculated by multiplying the AvgArea by RSMeans

Refer to “4. Building Points to Building Inventory” FME script

p
45 ExpressionEvaluator Parameters @

Transformer

Transformer Name:

Destination Attribute: ReplCost

Arithmetic Expression

(> FME Feature Attributes || @Value(Eidasres
p-Published Parameters Value(RM: )
(> String Functions ]
(> Math Operators ]

g
s
v
<
T
1
=3
Io)
=
o
]
B
THT—

4. ContCost:
Is calculated by multiplying ImpCost (Cama Building Cost) by 1.5.

Refer to “4. Building Points to Building Inventory” FME script
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T T

o (GG s -

5. FirstFloorHt:
Is obtained from Hazus which is based on the Foundation type.
Refer to “Domain_FirstFloorHt” located in “WV_<County Name>_BI_GDB” under

...\PDM_WestVirginia\Data_Management\Models\<County
name>\Analysis\Inventory\Building_Inventory

5 Domain_FirstFloorHt = [=] 3

_ Description - | Code ~

1 Pile
2 Pier
3 wall
4 Basement
5 Crawl
6 Fill
7 Slab
* (New)

=R W ]

Record: W 1of7 b M k|0 Mo Filter | Search
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