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FEMA National Flood Insurance Program

- Insurance HAZUS

* Founded by the National Flood Insurance Act of 1968 after Hurricane
Betsy

* NFIP policies available in 22,000 communities across the US

* The NFIP assists and regulates local governments lowering the built
environment’s exposure to flood, which saves the Nation more than
51.6 billion/year in avoided flood losses.

* The NFIP paid over S64 billion in claims during the last 50 years,
averaging $1.28 billion per year.

¥ FEMA



FEMA National Flood Insurance Program O g@

- Mitigation HAZUS

* More than 1,485 communities have taken a more assertive approach
to keep their residents safe by joining the NFIP’s Community Rating
System, which provides discounts for some flood insurance
policies. NFIP policies available in 22,000 communities across the US

* FEMA has dedicated nearly S$4 billion in flood grants--buying out or
elevating nearly 53,000 properties.

* Since NFIP Flood Mitigation Grants were first provided, in 1996, the
NFIP has helped mitigate more than 6,300 flood prone properties,
investing S1.1 billion. For every one dollar invested in disaster
mitigation today, six dollars can be saved.

¥ FEMA




FEMA National Flood Insurance Program
- Risk Management HAZUS
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What is Hazus?




What is Hazus?

 Software tools and support system designed by FEMA for the purpose

of providing communities with the means to identify and reduce risk
from natural hazards

* Nationally applicable standardized methodology

 Estimates physical, economic, and social impacts at the state, county,
census tract, census block level, or site-specific level

e Used by a variety of communities and organizations
* Available from FEMA free of charge (requires ArcGIS license)

¥ FEMA




Supported Hazards

Q Hurricane Wind (can be combined with Storm Surge/Coastal)
Flooding (both Riverine and Coastal)

Earthquake

Near and Distant Source Tsunami (can be combined with Earthquake)

¥ FEMA




Hazus History

1992 1997 1998 2004 2011 2017

Hurricane and Stormstitee
Hazus Program Earthquake Model Flood Model Hazus-MH g Tsunami Model
added to the

initiated. first released. development released. : released.
Hurricane Model.

initiated.




Use Levels

< Reguired user

Input @13, J S
detailed 75 oTrort ana data
englneerlng data JJ,)L”J S JJ,“

and default hazard,
inventory, and damage data

¥ FEMA



Hazus Risk Assessment

Process

* Hazus allows users to follow a simplified process to create a local risk
assessment

¥ FEMA



Inventory/Exposure Data

* General building types and occupancies

e Lifelines
* Replacement costs e

File Edit View Vlnventory | Hazard  Analysis Results Bookmarks Insert Selection Geoprocessing Customize Windows Help
. P 0 =] % | t)wsm Stock D] Square Footage ol
o De I I Iog ra p I CS CRSt ['j_“-‘o H Essential Facilities Building Count < 0 5 == s .
Table Of Contents High Potential Loss Facilities Valuation Parameters
H 2C8 Hazardous Matenal Facilities Dollar Exposure (Replacemen t Value)
O . ) tiracs User Defined Facilities Depreciation Parameters
. a Za r -S e C I I C 5 [ Census Bl Transportation Systems Depreciated Exposure
Census Utility Systems General Occupancy Mapping
M C T 0
. ° . . 792:\:5“; Demographics Flood Specific Occupancy Mapping
e Specific building types i b

I Study £ Vehicles |

View Classifications

* Elevation T |~
» Building configurations i

¥ FEMA
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Integrating User-Provided Data ., 5> <

* Non-Hazard Data Integration Tools

* Comprehensive Data Management System (CDMS) enables integration of
locally developed non-hazard data

 CDMS validates that user data are compliant with Hazus requirements

* Hazard Data Integration
* ShakeMap and Hurrevac hazard data integration
e Each model includes tools for integrating user-provided hazard data

* Techniques for integrating user-provided data are covered in other
courses.

¥ FEMA



Analysis and Output

Hazus Capabilities

¥ v

v v 7 7
Probabilistic v v 7
User-supplied v 7 7 y

Risk MAP, User
Other supported inputs onito 1605 | oraiarcommt | sopphed Ciodfies | MONAPMELSEY
ShakeMaps GeoTIFF, IMAGING), (.dat) State modedy
HEC-RAS (FLT)
General Building Stock v 7 v 7
Essential Faciities v v 7
Transportation Systems v =
Uuility Systems v 7
User-Defined Facilities v 7 7 7
Fire Following v
Debris Generation v v 7
[ ovecttoes

Cost of Repair v v 7 7
Income Loss v 7 7 7
Agricultural v
Casualties v -
Shelter and/or Evacuation Needs v v 7 7

g FEMA Average Annuslized Loss (AAL)




Hazus Capabilities

* Produce maps, tables, and reports
* Analyze social and economic impacts
* Consider what is at risk

* |dentify hazard
* |dentify physical landscape




How Hazus Can Be Used

* |dentify vulnerable areas
 Estimate potential impacts of hazards
 Assess level of readiness and preparedness

* Inform resource allocation
* Prioritize mitigation measures

* Inform response and post-disaster recovery efforts
Identify
Hazards

¥ FEMA



Why Choose Hazus?

* Hazus can help build stronger and safer communities by providing

communities with the ability to
* |dentify their areas at risk
* Assess vulnerabilities

* Help support their planning and mitigation options

¥ FEMA




Hardware and Software

Requirements

e Computer Speed: 2.2 GHz dual core or higher

* Memory: 2 GB or higher

* Disk space: 10GB for one multi-hazard large urban study region, plus
inventory data size (varies by state), or 70 GB to store entire U.S. inventory

data

* Graphics Adaptor: 24-bit capable video card with at least 128 MB of video
memory, resolution of 1078 x 768 or higher

e Operating System: Windows 7 Professional 64-bit, Windows 8.1
Professional 64-bit, Windows 10 Professional

e Supporting Software: Appropriate version of Esri ArcGIS and Spatial Analyst
extension for flood model

¥ FEMA



FEMA Hazus Website

: Other Useful Links
Hazus e GITHUB

Igation page discusses FEMA's Hazus program and related news updates. This page is
ntended for Hazus users and other les interested In using Hazus 1o SUpPpOrt risk . o
[ ]
nformed decision efforts by estimating potential lesses from earthquakes, floods, . - S
Q) sea EARTHOUAKE - WING - FLOOD - TRUNAMI

hurricanes, and tsunamis and visualizing the effects of such hazards

’;Q Download Hazus Today: Users can download the Hazus software for free from

 Training Videos

? Want to get involved with the Hazus program by attending the

the EEMA Flood Map

Hazus
resting Hazus research or succ

Have any

utreach Team at hazus-o ach@riskm js.com with questions,

onal Hazus

moanthly

comments, or to be added to

ve updatesr

D 10 rec

Hazus News

This Hazus version is available on the

Hazus 4.2 Now Available: On January 28, 2018, the Hazus Team deployed relesse 4.2
This release Is a full-versioned software release with a number of key highlights, includin

o m— e Disaster Information an

+ Additional supported formats for level 2 flood depth grid import

+ High resolution ShakeMaps now compatible, with faster import times

+ Restoration of the Fire Following Earthquake (FFE) module
[ J .

r data

+ Improvements to the Comprehensive Data Management System (CDMS)

Hazus 4.2 also includes an update from North American Datum 1983 (NADS3) to the World Geodetic System 198: S84} in order to
L L]

n on this update please see

08
rritories and long-term goals for international hazard modeling. For more inform.

better support U.S. te

the "Hazus Coorgl : Change” document.

NOTE: You must uninstall any existing versions of Hazus and all Microsoft SQL comp from your comp before
downloading and ensure that you have ArcGIS 10.5.1 on your computer. As a result of the datum update, any existing State

databases need to be replaced with new State data, also available on the MSC.

¥ FEMA



https://www.fema.gov/hazus
https://github.com/NHRAP-Hazus
http://bit.ly/HAZUS
https://disasters.geoplatform.gov/publicdata/NHRAP/Training/
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New To Hazus in 2019-2020 HAZUS

Hazus Loss Library
e Scenario Library With Results
DHS.GOV DHSGII FGDC.GOV HIFLD GEOPLATFORM ° Reports and Data Download

‘ HIELD * All Hazus Hazards Supported

Homeland Infrastructure Foundation-Level Data (HIFLD)

<t Economic Loss (Buildings): New York City

Hazus Loss Library b+

3 C @ D & hitpsy/data femadata.com/FIMA/NHRAP/H

Hms Cascadia Magnitude 9.3 Earthquake HAZUS m
CARTIGUARE - Wi+ 0G0 - NN & rEMA

Hazus Loss Library

Automated data updates

. Hospitals

. Schools

. Police Stations

. Fire Stations

. EOCs

. Other HIFLD Data Coming Nov 2019

Site-Specific Utilities
* FAST - Flood Assessment Structure
Tool

e Building Specific Results in Seconds
* Additional Utilities Forthcoming

¥ FEMA https://github.com/NHRAP-Hazus



OpenHazus

1992 1997 1998 2004 2011 2017

Hurricane and Stormstitee
Hazus Program Earthquake Model Flood Model Hazus-MH g Tsunami Model
added to the

initiated. first released. development released. : released.
Hurricane Model.

initiated.




Connecting Hazus to FEMA

Programs

i sl @
HAZUS

FEMA Mapping
Information Platfor

o
WP
g

A
I DFIRM

Study

O
Wy Flood Risk
~ Database
-_—

\_

¥ FEMA
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Risk MAP

Future

OpenHazus
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Hazus AAL for
Graduated Risk

Communicate Flood
Risk

Reduce Risk

Support Planning
Efforts




Hazus 4.2 Service Pack 3 95:@@@
Updates HAZUS

° FEMA IA Damage Categorles > Homeland Infrastructure Foundation-Level Data (HIFLD) |

y Updated Essential FaCiIitieS DHS.GOV DHSGII FGDC.GOV HIFLD GEOPLATFORM

* Combined Wind and Surge Losses with |5 S
Custom Flood Hazard Data Bl . — Open Data

= L}
° e
* Better USGS ShakeMap S - eSS Bl
euer daKelviap >cenario BBt pro Nl oy e mppant dismri
1L

Iy
aredness, resiliency, research, and more. The data is available

° . .
LI b ra r I nte rat I O n or download as CSV, KML, Shapefile, and accessible via web !
services to support application development and data visualization.
J For updates about HIFLD data, guidance on metadata, and known

° H u rri cane Sea SONS 20 1 7/20 18 Data s:é;fﬁle conversion issues, please access the HIFLD notifications



https://www.fema.gov/media-library/assets/documents/105743

Q O
HIFLD Data Integration [ ,.Az:ﬁ

 Hazus 4.2 Service Pack 3

* Hospitals
® SChOOlS " 2 Homeland Infrastructure Foundation-Level Data (HIFLD) |

=
¢ POllce Statlons !Ia DHS.GOV DHSGII FGDC.GOV HIFLD GEOPLATFORM
e Fire stations

e EOCs HIELL}

Open Data

This site provides National foundation-level geospatial data within
the open public domain that can be useful to support community
eparedness, resiliency, research, and more. The data is available

e 11/29/2019 Release

* Infrastructure

o
or download as CSV, KML, Shapefile, and accessible via web
services to support application development and data visualization

r updates about HIFLD data, guidance on metadata, and known

: soapeﬂle conversion issues, please access the HIf Ll)lnotiflcations
* Transportation

e Communication
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HAZUS

Now Available Hazus Github

e FAST (Flood Assessment

Structure Tool) and Export
and Report tool available —— T
11/29/2019 | [

* Hazus Quarterly call o 5
presentations and oo e V=29

Training

n eWS I ette rS aaaaaaaaaaaa g Material
0 0 Updated 2 days ago

* Hazus Program conference o
. uarterly-Calls
presentatlons Yo %0 Oo o Updated 29 days ago

FEMA Natural Hazards Risk Assessment Program | Hazus

hazus-outreach@riskmapcds.com

* Training Material S

¥o %0 @0 10 Updated 29 days ago

¥ FEMA


https://github.com/nhrap-hazus

Hazus Help Using Twitter

@HazusProgram | #Hazus #HazusHelp

#hazushelp

Hazus Program @HazusProgram - Aug 21 v
Learn #Hazus for risk assessment on YouTube with our introductory training
videos! Videos cover Hazus basics like data management and analytical steps for
earthquake, hurricane, flood and tsunami risk assessment. bit.ly/HAZUS

Top Latest People Photos Videos News Broadcasts

orking with Hazard.

mport a Shakem:

Getting Started farinauake Scen
Install Hazus

& maa FEMA Flood Map Servce Cent azus: Working with Hazard Dat
[EMA
iEw FuLL PLAYLIST

1zus.

Hazus Program @HazusProgram - May 2 v
Troubleshooting the “Class Not Registered" error? Check out our quick fix below.
#hazushelp #hazusclassnot ed

Who to follow - reiresh . view - S — ol

Tres Cons Not Regieiured e 1or iomssage wil appenl whes Hazss stets up moolyng
10 b Tt 160 P B! an ooty el Plasie fofomw the K Eobaw
e rutat Marus Fwmove SQ1 Server

m SoFiQ @‘SOFi —

Search filters . <nou

[wanaging inventory D
e — mport User Defin
UDF)

1azus.

HAZUS azus: Managing Inventory Data

A EMA
IEW FULL PLAYLIST

lazus: Getting Started R e
EMA s

1) Marrgem 3 AST o« Bamove Prograrn
21 Ragnt ok Mecrosoht SOL Sarver D074 (34 1

( Follow

Pocs Nemem

omoted

tazus: Analysis and Sharing

& Foliowed by David H and others - me R ' *

& ollonTis Dad st obine = IEW FULL PLAYLIST
o Esri Startup Program @Es.. """'ﬂ"‘:"""“" . i s i
= I o - i o s i o b o - v A A Q 1 2 Q a

( Follow ) 3 Form the atve_Ace oo

7, Sasact Raewren Note Fmase

he D Mt féder @ nnpone

30 SR HaTyS 4 7 Ras baen atation

Soma oadicezen TS  OFATY oo 4

tHann 4.3 L1 o

;4 NOAA's Ocean Service @ .

( Follow

00 Find nen 5 VO OV
o Find people you know

#HazusHelp y

¥ FEMA




* Full Hazus training course curriculum now
publicly available

mnwne-mse | ® Includes student guides, slide presentations,
exercises, and exercise data

Files: [ . ] E0313: Basic Hazus
Flood Results: Goal and Objectives

Goal and Objectives

Folders:
Student Manual

i Goal Date Released: 0412019
E0170 HazusforHurricane

This lesson will provide an overview of the outputs of a flood
E0172 HazusforFlood I ill p vervi pu

analysis.
Eh il TR G DR After completing this lesson, you will be able to:
E0179 HazusforDisasterOperations * List the key outputs of the aggregate inventory analysis

* List the key outputs of the site-specific inventory analysis
E0190 ArcGISforEmergencyManagers

* Identify the key guidelines for properly interpreting and
E0313 BasicHazus applying the outputs of the flood model

E0317 CDMS

£ FEMA

¥ FEMA



https://disasters.geoplatform.gov/publicdata/NHRAP/Training/

Hazus Training Videos

e Learn or Refresh Hazus on YouTube! Getting Started
Install Hazus

B FEMA FEMA Flood Map Service Center: Hazus

* Hazus Training Video Series
1. Getting Started: Download and Install

e ey Mty o n et 0t pm ey Wt e e lypoe v

2. Managing Inventory Data -~ R —
. . Working with Hazard Data

3. Working with Hazard Data Import a Shakemap for an | ¥ FEMA

4. Analysis and Sharing Earthquake Scenario

R .

¥ FEMA



http://bit.ly/HAZUS

FAST - Flood Assessment

Structure Tool

( I n p uts : fl OOd d e pt h ¢ - 0 x Preliminary FIRM 100- Year Flood - Direct Economic Loss (Buildings): New York City

User Defined Flty Id*:
Occupancy Class™

grid, structures

Building Area™

* Outputs: economic

Foundation Type™:

I First Floor Height™:
O S S Content Cost:
Building DDF:

* Python, runs

Inventory DDF:

independent from E—

Specific Occupancy ID:

I Ia Zus Latitude™ 3
Longitude™ . i
\
\
Coastal Flooding attribute (fIC)*: CoastalV ¥ .
. — I CoastalA "
° , ’ S

Honolulu_GAT. tif
Depth Grid (ft)*: NYC_100yr.tif

Fields named similar to defaults are searched for.
* indicates required field.
Red fields are required and must be mapped.
Yellow fields have not been mapped, but are not required.

Green fields have been mapped successfully.

Execute | Browse to Inventory Input (.csv) | Quit

¥ FEMA




Hazus Loss Librar

Hazus Loss Library

<« c @

®& https://data.femadata.com/FIMA/NHRAP/HLL/index.html

e Library of Authoritative Hazus

Cascadia Magnitude 9.3 Earthquake HAZUS

EARTHOUAKE - WIND * FLOOD - TSUNAMI

Analysis to Support non-technical &

[ o e |

Hazus Loss Library

Hazus Users

California

Restricted

Scenario
Cascadia Magnitude 9.3

e Simple Interface —

m

Napa 2014 Magnitude 6.0
Nisqually Magnitude 7.2 Muttnomah OR 3276791553

King WA 30,033,060.53

e All Hazards and Data Available E———
e Results Distribution Platform

Marion OR 1250895794
Pierce WA 11.662.171.0
Clackamas 1113202244

Non Fatal Injunes Total: m

—mm

Muttnomah 735334 17912
Washington OR 5297 15848
King WA 1931249 11992
Lane OR 351715 10658
Marion OR 315335 7806
Clackamas OR 375902 7.169
Clark WA 425363 6923

.
* Public Release: May 2020 =l
unty
. y

Mutnomah OR 735334 304540 19677
King OR 529710 200834 15218
Washington WA 1931249 789232 13168
Maion  OR 315335 112957 8821
Pierce OR 375092 145790 5541
Clark WA 425363 158099 6414 B”WWOOO 22"-73

47981

Convete/Steel

¥ FEMA




How Does Hazus Work

— Displaced Households

Building Damages

Critical Facility Impacts
Hﬂ E Economic Loss

_ _ Shelter Needs
Economic Physical

+ —p

200
ﬁﬂw ‘ﬂ Hazard Impacts
Debris

Social Damage

Injuries and Fatalities

¥ FEMA




Flood Hazard Challenges

Flood Depth

1

Structures Damage

%

Loss

i

* Flood hazard data not available
continuously across the country
* Flood hazard data provided as lines

(BFE) or areas (A zone) — NOT
DEPTHS

e Structure data generalized to the
census block
e Structure data collected and

analyzed for local studies in an
EXPENSIVE process




FEMA Flood Strategy is

Changing

* RiskMAP is acknowledging the need for non-regulatory flood data to
help communicate risk more effectively

* RR 2.0 is transitioning to graduated risk measurement
* FEMA wants to communicate risk to individual property owners

¥ FEMA



Risk MAP Flood Risk

Assessments in OpenHazus

> — &

¥ FEMA

Flood Data

/..

sing Resilie

\

~

RlskMAP

ce Together

/

OpenHazus

4 N
Bal —> = [¢]

Nationwide Risk Analysis Hazus Loss
Structures Tools Library

\_

EARTHOUAXE - WiIND - FLOOD - TSUNAMY /




Nationwide Structures PO AL

Local Attributes vs Statistical Assumptions HAZUS

* Microsoft/Oak Ridge nationwide building footprints | =i —————————
offer an exciting opportunity for structure-level risk
assessment nationwide, but footprints are missing
attribute information crucial for risk analysis.

Occupancy Type

uuuuuuu

Gonemment

Industial

First Floor Elevation (ft)

Foundation Type First Floor Elevation

\\\\\

1 EIEREREN
I

Local

In Minot, ND, we got within 89% of
general occupancy type, 64% of

specific occupancy type, and 91% of
averaged annualized flood losses
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N H RAP Pa rt“erSh i ps Natﬁral Hazards Risk

Assessment Program

* NHRAP has fostered strong and cooperative
relationships with numerous federal agencies,
scientific communities, and academia

* Allows NHRAP to provide dynamic data

a USGS

linkages to authoritative hazard risk data sets
and validate scientific methodologies

* Impact
e Increased credibility of hazard risk data
* More focused program investment in accurate loss
estimation methodology and effective delivery of

model results
* Translate hazard data into actionable risk
information

science for a changing world

Pacific Northwest

NATIONAL LABORATORY

¥ FEMA
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Hazus Support for Hurricanes ... se

Assessment Program

* NHRAP serving as Hazus wind modeling SME to support Hurricane Dorian
response

* Improves confidence by conducting QA/QC of model results
 Ensures HQ and Regions are using the same planning factors

 Model results provide readily-available and credible data
* Provides common operating picture for senior
leadership

 Compares building damages to PDA classes to
support States’ declaration requests

* Allows state and local emergency management
to target life safety concerns

e Supports resource planning to prioritize high
impact areas




Questions?

FEMA's Hazus Program is now managed by the Natural Hazards Risk
Assessment Program under FIMA's Risk Management Directorate.

For any questions or comments regarding OpenHazus please feel free
to contact FEMA-NHRAP @fema.dhs.gov.

Jesse Rozelle Casey Zuzak
Program Manager Senior Risk Analyst
Natural Hazards Risk Assessment Program/Hazus Natural Hazards Risk Assessment Program/Hazus
lesse.Rozelle@fema.dhs.goy Lasev.Zuzak@fema,dhs,gov

¥ FEMA
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