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What is Hazus?

FEMA’s Hazus Program provides 
authoritative data, tools, methods, 
and guidance for risk assessment and 
communication to the emergency 
management community.

Our mission is to provide a nationally applicable, 
standardized methodology for estimating damages 

and economic loss from natural hazards.

Our vision is bringing together experts to drive 
natural hazard resilience in every community.



Hazus Earthquake Model

The Hazus Earthquake Model was 
initially developed in 1997 and continues to 
evolve through Hazus Program partnerships 
with seismic experts and engineers.
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Partnerships USGS • NEHRP • EERI • CalOES

Economic Loss, Building Damages, Shelter/Evacuation 
Needs, Essential Facility Damages, Debris Generation, 

Infrastructure Damages, Casualties
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Hazus Inventory Data

Risk modeling requires information about 
the vulnerability of assets exposed to 
natural hazards. Vulnerability attributes 
drive disaster impacts and potential 
mitigation strategies.
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Hazus General Building Stock (GBS)

The Hazus Program provides a nationwide 
database of estimated building 
characteristics, summarized at the census 
block level, to facilitate baseline risk 
assessment in communities without 
building-level inventory data.
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Hazus Earthquake Model Methodology

Federal Emergency Management Agency 6



Federal Emergency Management Agency

Hazus 6.0 Earthquake Model Data Updates
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 Updated Long-term National Seismic 
Hazard Model Data 

 B/C soil classification boundaries

 Soil amplification data (USGS Vs30)

 CONUS data updated from 
2014  2018

 Hawai’i data updated from
1998  2021

 No data updates available for Alaska, 
Puerto Rico, and U.S. Virgin Islands

Hazus 6.0 Ground Motion Improvements
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Long-term National Seismic Hazard Model Data 



 Updated US Census demographics data from 
2010  2020

 Used for Casualty Modeling and Public 
Shelter Needs

 Time-of-day population by occupancy type is now 
estimated from Longitudinal Employer and 
Household Data (LEHD) instead of using regional 
estimates derived from census data

 Education and working industrial 
populations are directly tied to building 
types at tract level

 44% increase nationally in per capita exposure

Hazus 6.0 Inventory Data Improvements – Demographics
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Percent Difference in Per Capita Exposure Totals 
from 2010 to 2020

^81%

^82%

^91%

^91%
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Hazus 6.0 Inventory Data Improvements - NSI
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Used Nationwide Structure Inventory (NSI) 2.0 Open Data (USACE) for General Building Stock (GBS)

•Developed from Lightbox Parcel, NGA lidar, ORNL and Bing footprints data

Valuations updated at structure level

•GBS valuation increased ~40% nationally 

Non-residential building data vastly improved and more complete

Currently, Hazus uses regionally estimated building mapping schemes created from older Applied 
Technology Council (ATC) studies and applied at the county level based on older NEHRP zone mapping
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 The NSI is a nationwide building dataset developed from building footprints with 

parcel attribution – 2022 Attribute List

 Expected to be publicly released with no use restrictions

 The USACE currently has a team dedicated to managing, hosting, and continually 

improving this dataset 

 The USACE plans to host NSI via web services 

 Incorporates FEMA ORR’s USA Structures, a nationwide footprint dataset derived by 

Oak Ridge National Lab and other footprint sources

 Parcel information derived from nationwide Lightbox parcels obtained from HIFLD

 Additional multi-hazard attribution planned for development in conjunction with FEMA

USACE National Structure Inventory (NSI)
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https://www.hec.usace.army.mil/confluence/nsidocs/nsi-documentation-49251650.html
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Hazus 6.0 Inventory Data Improvements - HIFLD
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Coordinated with CalTrans for more accurate valuation costs & incorporated 
retrofitting based on available bridge remodeled data

HIFLD college enrollment data using new methods that resulted in the valuation 
exposure totals 3x higher than what was previously in Hazus for colleges and 
universities

Hospital bed totals & new methods resulted in a valuation exposure total 6x 
higher than current Hazus inventory
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 Essential Facilities
 Emergency care facilities
 Schools

 Utilities
 Electric power facilities
 Wastewater facilities
 Natural gas pipelines
 Natural gas facilities

 Highway Bridges

 Transportation Systems
 Airport facilities
 Runways
 Bus facilities
 Highway tunnel facilities
 Light rail facilities
 Light rail segments
 Railway bridges
 Railway segments
 Port facilities

Hazus 6.0 Inventory Data Improvements – HIFLD
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Hazus Earthquake Average Annualized Loss Study 
Updates



Hazus 366 AAL Study Updates

 Last update in 2017 

 Increases expected due to more complete 
valuation data

 Exposure swings expected

 P-366: Hazus Estimated Annual 
Earthquake Losses for the United States 
(fema.gov)
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https://www.fema.gov/sites/default/files/2020-07/fema_earthquakes_hazus-estimated-annualized-earthquake-losses-for-the-united-states_20170401.pdf


Federal Emergency Management Agency

 The FEMA 366 Hazus 6.0 2022 Update will include:

 2021 HI and 2018 CONUS probabilistic hazard data with site soil amplification 
included

 PGV conversions developed with a new method

 New 2022 NSI based GBS

 2020 Census

 The 2022 update using 2018 hazard data by end of this year with latest exposure data 
will allow the direct comparison to the 2023 mapping next year

Hazus 366 AAL Study Updates
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• Building Codes Save: A Nationwide Study (fema.gov)

Losses Avoided Study Outcomes for Earthquake Design Levels
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https://www.fema.gov/sites/default/files/2020-11/fema_building-codes-save_study.pdf
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 Building Codes Save: A Nationwide Study 
(fema.gov)

 New fragilities developed to represent the 
IBC strengthening in the western states 
including the improvements to the post 
and pier load path in Hawai’i for post 2000 
construction would be implemented.

Losses Avoided Study Outcomes for 
Earthquake Design Levels

https://www.fema.gov/sites/default/files/2020-11/fema_building-codes-save_study.pdf
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Hazus Loss Library – What is it?
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 An online public repository of 
natural hazard risk information 
to support all phases of 
emergency management at 
local, state, and federal levels

 Search, view, and download 
risk information for 
communities across the US

 Hazus Loss Library (fema.gov)

https://hazards.fema.gov/hll/about


Hazus Loss Library – Earthquake Scenarios

Hazus Loss Library (fema.gov)
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https://hazards.fema.gov/hll/library
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FEMA Hazus Program 
and USGS NEIC 
Response Product 
Delivery – 2Pager

 Analyses conducted by 

FEMA NHRAP team and 

closely coordinated with 

USGS NEIC

 Generated 2-4 hours 

after real events

 2Pager analyses made 

available for all domestic 

earthquakes of a Pager 

Yellow alert level or 

higher
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OpenHazus – Open Science Based Risk Assessment Tool
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Lower the barrier-of-entry to increase access 
to quality risk assessment information. 

Establish a risk assessment platform that is 
truly free to all users and for all use cases.

Transition from a desktop software to a web-based platform to-be-hosted in a FEMA 
approved cloud environment

Independence from proprietary software, applications, and tools

Modularization of existing Hazus capabilities to streamline development and 
allow users to customize their experience

Enhanced data sharing opportunities of baseline FEMA datasets, third-party 
authoritative hazard, inventory, and risk data, and custom user data

Increase automation for routine or bundled analyses and workflows

PEN
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 OpenHazus will be hazard data agnostic (e.g., climate change data can be evaluated if 
brought in from an authoritative source).

 OpenHazus will be exploring implementable and actionable methodologies for future 
conditions loss modelling and risk assessments (e.g., probabilistic damage functions 
and land use and built environment changes).

 OpenHazus will be exploring approaches 
to evaluating and communicating 
uncertainty, enabling loss modelling 
and risk assessment capabilities on 
varying time horizons with multiple 
future climate scenarios. 

OpenHazus Innovation
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Future Collaborations

 New parcel-based building data has attributes that can be leveraged to create 
new mapping schemes 
 Building type descriptions, building areas, construction year built, number of stories, 

foundation type, etc.

 Potential for damage function improvements

 FEMA/USACE National Structure Inventory data collaboration

 OpenHazus

Federal Emergency Management Agency 24



Federal Emergency Management Agency

Contact Information

Jesse Rozelle
NHRAP/Hazus Program Manager
FEMA Resilience|FIMA|RMD
Jesse.Rozelle@fema.dhs.gov
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