Buffer controls
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Presentation Notes
HAZUS-MH is a multi-hazard risk assessment and loss estimation software program developed by the Federal Emergency Management Agency (FEMA).



(animate on click:  the title HAZUS disappears and reappears)

The name:  HAZUS stands for Hazards US



(animate on click:  MH appears)

and MH stands for Multi-Hazard. 
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Earthquakes,..
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Hurricanes,…
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and Floods will continue to occur.



No one has found a way to disperse hurricanes or stop earthquakes.



So the question we have to ask ourselves is:
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How can we plan to minimize damage and loss of life to prevent natural hazards from becoming natural disasters?  



FEMA developed HAZUS-MH to help communities and regions plan for these events.
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HAZUS-MH uses GIS technology to combine hazard layers
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with nationwide databases 
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and applies a standardized loss estimation and risk assessment methodology
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to estimate physical, economic, and social impacts of disasters.
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(animate on click:  layers fly in)

Geographic Information System software (GIS) provides the ability to visualize and integrate multiple data layers in any combination.  

Therefore,  GIS-technology not only enables the geographic identification of hazard-prone areas,  but also establishes spatial relationships necessary for the computation of loss and damage estimates. 










HAZUS-MH: FEMA'S SOFTWARE PROGRAM FOR ESTIMATING POTENTIAL LOSSES FROM DISASTERS

GIS Technology

Spatial Relationships
= | ayers
= Computations

oF AR Mg,
33
E
% &
o) &
7 e
D SE


Presenter
Presentation Notes







HAZUS-MH: FEMA'S SOFTWARE PROGRAM FOR ESTIMATING POTENTIAL LOSSES FROM DISASTERS

GIS Technology

Spatial Relationships
= | ayers
= Computations

oF ART! 1¢
33
al-

% &
o) &
3 L'u

D 5%


Presenter
Presentation Notes











HAZUS-MH: FEMA'S SOFTWARE PROGRAM FOR ESTIMATING POTENTIAL LOSSES FROM DISASTERS

GIS Technology

Spatial Relationships
= | ayers
= Computations

N:A FEMA



Presenter
Presentation Notes











HAZUS-MH: FEMA'S SOFTWARE PROGRAM FOR ESTIMATING POTENTIAL LOSSES FROM DISASTERS

GIS Technology

Spatial Relationships
= | ayers
= Computations



Presenter
Presentation Notes









HAZUS-MH: FEMA'S SOFTWARE PROGRAM FOR ESTIMATING POTENTIAL LOSSES FROM DISASTERS

GIS Technology

Spatial Relationships A
= Layers |
* Computations  FiEess e

Risk

Communication
" Risks
= Solutions

@ $32653 .64 - $76003.78

& Housing Looations
L]



Presenter
Presentation Notes
The GIS-based environment allows users to easily create graphics to help communities visualize and understand their hazard risks and solutions. 
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Nationwide Databases

Demographics — Population, Employment, Housing
Building Stock — Residential, Commercial, Industrial

Essential Facilities — Hospitals, Schools, Police Stations,
Fire Stations

Transportation — Highways, Bridges, Railways, Tunnels,
Airports, Ports and Harbors, Ferry Facilities

Utilities — Waste Water, Potable Water, Oil, Gas, Electric
Power, Communication Faclilities

High Potential Loss Facilities — Dams and Levees, Nuclear
Facilities, Hazardous Material Sites, Military Installations
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The nationwide databases include datasets on demographics, building stock, essential facilities, transportation, utilities, and high potential loss facilities. 
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The nationwide databases included with HAZUS are non-proprietary and therefore can be easily shared. 



HAZUS-MH has been designed with an open framework that allows additional local datasets to be easily merged into the existing databases, allowing customization of the databases to produce more accurate results.   
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(automate on click:  Engineering Analysis bullet appears)

The nationally standardized loss estimation and risk assessment methodology uses engineering analysis to help estimate losses.  For example, HAZUS-MH uses hazard loads (such as wind pressure, debris impact, and hydrodynamic loads) and structural response to help estimate losses.



(automate on click:  Hazard-Specific Oversight Committees bullet appears)

The development of the nationally standardized loss estimation and risk assessment methodology was monitored by hazard-specific oversight committees, consisting of subject matter experts from across the country.



(automate on click:  Non-Proprietary bullet appears)

HAZUS-MH is a non-proprietary software. 



(automate on click:  Well Documented bullet appears)

Therefore, all methodologies are documented in the HAZUS-MH technical manuals so that users can customize methodologies to community or regional characteristics. 
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HAZUS-MH is appropriate for a study area of any size: a region, a community, a neighborhood, or an individual site.  If you have the appropriate data, you can do the analysis.
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HAZUS-MH can help communities manage their risk.



How well a community prepares for, mitigates the effects of, responds to, and recovers from a hazard depends on how well the community has planned.
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Preparing for a natural hazard:

What are our risks? What should we prepare for?  HAZUS-MH can help communities identify hazards and assess risks.



Where are the best locations for shelters and do we have enough space?  HAZUS-MH can estimate the number of displaced households and their locations, so shelter locations and capacities can be designated to meet the need.



Where should we target outreach activities?  HAZUS-MH can prioritize jurisdictions by potential losses, so that outreach activities can be focused on areas where the need is greatest.
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Mitigating the effects of a natural hazard:

Where should we put our resources to achieve maximum benefit?  HAZUS-MH can run several mitigation scenarios to help you define which actions will produce the greatest benefit.

How much will this mitigation strategy decrease our losses? This is important for getting support for your mitigation efforts. How much do we expect proposed building codes or ordinances to save lives and decrease the economic loss? And if we don’t adopt the building codes or ordinances, how much will it cost us if a specific hazard event occurs?

Where are we in our mitigation plan? How have we progressed?  HAZUS-MH can measure the effectiveness of mitigation efforts and the progress of a community in its mitigation plan. This capability helps maintain momentum and a continued interest in the mitigation efforts after the drama of the event has diminished.






HAZUS-MH: FEMA'S SOFTWARE PROGRAM FOR ESTIMATING POTENTIAL LOSSES FROM DISASTERS

Responding to a Natural Hazard

How many injuries
do we expect?

What are the best
evacuation routes?

What hospitals were

damaged and where A&y i\
should we take our |
Injured?



Presenter
Presentation Notes
Responding to a natural hazard:

How many injuries do we expect?  HAZUS-MH can estimate the number of injured and the severity of the injuries.

What are the best evacuation routes?  HAZUS-MH can estimate seismic damage to and the flooding of highways and bridges for multiple scenarios, allowing the best evacuation routes to be selected for a particular hazard.

What hospitals will be damaged and where should we take our injured?  HAZUS-MH estimates damage to the hospital and hospital functionality over time in terms of the number of beds available.
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Recovering from a natural hazard:

What is the demand on recovery staff (including financial assistance coordinators, building inspectors, engineers)? 

How much debris do we have to remove?

How much funding does the community need to request to recover?

HAZUS-MH can help estimate all of these needs.
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HAZUS-MH provides for three levels of analysis.



A Level One analysis yields a rough estimate based on the nationwide database. A Level One analysis is a great way to begin the risk assessment process and prioritize high-risk communities.   



A Level Two analysis requires the input of additional or refined data and hazard maps that will produce more accurate risk and loss estimates. Assistance from local emergency management personnel, city planners, GIS professionals, and others may be necessary for this level of analysis. Three data input tools have been developed to help users incorporate Level Two data:  the InCAST tool, which stands for Inventory Collection and Survey Tool;  the Building data Input Tool, or BIT Tool; and the Flood Information Tool, referred to as the FIT Tool.



InCAST allows users to rapidly collect data for buildings and infrastructure in a standardized way.



BIT allows users to import building data and is most useful when handling large datasets (over 100,000 records), such as tax assessor records.



FIT assists users in the manipulation of flood data into the format required by the HAZUS flood model. 



Level One and Level Two analyses can typically be carried out by local government emergency services or planning staffs.



A Level Three analysis yields the most accurate estimate of loss and typically requires the involvement of technical experts such as structural and geotechnical engineers who can modify loss parameters based on to the specific conditions of a community.
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HAZUS-MH can estimate losses from earthquakes, floods, and hurricanes.



As discussed earlier, HAZUS-MH uses engineering analysis to estimate hazard loads, building response, and losses. For earthquake, HAZUS-MH uses ground motion and ground failure information to estimate losses. To estimate flood losses, HAZUS-MH uses flood frequency, depth, discharge, and velocity. And to estimate hurricane losses, HAZUS-MH uses information about wind pressure, windborne missiles, and rain.



HAZUS-MH uses these parameters to estimate direct and induced damage, as well as direct and indirect economic losses.  This table shows the current capabilities of each model.  



Let’s look at an example of a HAZUS earthquake study.
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The Portland, Oregon, metropolitan region wanted to know what kind of building damage to expect from local faults. This graphic shows the defined study region and five local faults.



(animate on click: indicate the Portland Hills fault)

One of the most potentially dangerous is the Portland Hills fault. 
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Once the study region was defined and faults identified, the community wanted to customize their building information to produce a more accurate assessment.  For this study, approximately 50,000 buildings were surveyed in the study region and the resulting information input into the HAZUS database, making this a Level 2 analysis. This map shows the buildings; each building is color-coded according to its structural type. Concrete structures are pink, precast concrete are yellow, and so on.
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These two maps show the wood building inventory (red tones) and the estimated wood building damage (blue tones). The damage is given as a count of buildings expected to have moderate or greater damage. Wood buildings are a common construction type used in residential construction in Portland. 



These results can be used to 

  estimate where residential earthquake needs are the greatest

  identify where the adoption and enforcement of residential building codes are a priority
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These two maps show the precast concrete tilt-up building inventory (red tones) and the estimated precast tilt-up building damage (blue tones). Again, damage is given as a count of buildings expected to have moderate or greater damage. Precast tilt-up buildings are a common construction type used in industrial and commercial areas in Portland. Precast tilt-up construction also has a history of connection failure under seismic loading. 



These results may be be used to 

request mitigation funds for seismic retrofitting of pre-cast concrete tilt-up construction

measure the effectiveness of a proposed ordinance for seismic retrofitting of precast concrete tilt-up buildings
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This map shows the total direct economic losses for all building types in each of the census tracts. 



(animate on click: identifiers)

Losses are greatest in the Portland downtown core (where tracts are smallest) 



(animate on click: identifiers)

and in outlying tracts that have experienced heavy recent development. 



This map can help in 

  Identifying the jurisdictions with potential for the most damage

  Prioritizing where mitigation funding should be applied




HAZUS-MH: FEMA'S SOFTWARE PROGRAM FOR ESTIMATING POTENTIAL LOSSES FROM DISASTERS

Damaged Highways and Schools

l.l-.": 4

‘_ /\ Portland Hills Fault

Moderate or Greater Damage
to School Buildings

o 0.02-0.21

e 0.21.038

« 0.38-0.69

Highway damage probability

0.13-0.16
[ ]0.16 -0.2
C]02-0.24
B 0.24 - 0.29



Presenter
Presentation Notes
This map shows damage to school buildings and highways overlying the peak ground acceleration map. Schools with the greatest vulnerability lie in regions of seismic soil hazards and/or have building types susceptible to damage. From this image, we can prioritize schools for rehabilitation and help identify potential shelter locations.



HAZUS can serve as a screening tool for designating evacuation routes.  



(animate on click: blue arrow appears and susceptible highway segments are identified)

In this example, we are looking for evacuation routes to the west .



HAZUS has identified a series of highway segments that have a higher probability of being damaged (shown in blue and circled in red) 



(animate on click:  green highway segments)

than the northerly and southerly highway routes shown in green.   



Therefore, if we were designating evacuation routes, we would want to designate the highways with the least probability of being damaged.
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The results of Portland’s metropolitan area building damage study are summarized by general building type in this table.



HAZUS can show results graphically, with maps, tables and charts, or in reports. 



HAZUS has over 45 standard reports that can be printed out by simply clicking your mouse.  



(animate on click:  pull down menu’s showing standard report tabs)

If you go under the results menu and select summary reports, there are five tabs: inventory, buildings, lifelines, losses, and other that contain standard reports.
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Mecklenburg County, North Carolina, used HAZUS-MH to perform a Flood Loss Study.



Mecklenburg County wanted to provide officials with justification for new flood mapping studies.  So HAZUS-MH was used to perform a flood study of the Sugar Creek watershed to illustrate the impacts of changes in flood elevations resulting from new flood mapping studies. 



(animate on click:  1975 and 1st column heading appears) 

This chart compares the estimated losses based on current building inventory and the original 1975 floodplain boundary



(animate on click:  2000 and 2nd column heading appears) 

to estimated losses based on current building inventory and the new 2000 floodplain boundary



(animate on click:  2000 and 3rd column heading appears) 

to the estimated losses based on a projected future building inventory and the new 2000 floodplain boundary. 



(animate on click:  100% increase markers appears)

We can see a 100% increase in damage when the 2000 floodplain boundary is used. 



(animate on click:  400% increase markers appears)

But it we also consider future development and the 2000 floodplain boundary, there is a 400% increase in damage. 



As a result of this HAZUS-MH study, Mecklenburg County:

  generated support for the adoption of new floodplain studies

  identified $74 million in damage reduction through increased floodplain regulations in the Sugar Creek watershed alone
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HAZUS-MH is reaching beyond natural hazards and has the capability to be used with third party technological hazard models. Links to technological hazard models for estimating exposure of people and property to chemical hazard plumes and dam failures will also be included in the spring '03 release of HAZUS-MH. 
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Establishing a HAZUS User Group is an efficient way to coordinate risk management activities and involve all relevant community groups.



HAZUS user groups serve to:

   create a greater understanding of hazards and their potential impact on the community

   support better informed decision-makers at all levels

   produce a higher level of information and scenario development than can be produced through single organizations



A typical user group could include the following:

   local planners and facility managers

   medical and emergency response personnel

   budget and legislative contacts

   technical personnel (such as GIS, Information Systems, digital data)

   risk mitigation and subject matter specialists (such as engineers, architects, earth scientists)
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Summary
HAZUS-MH allows you to:

IDENTIFY vulnerable areas that may require planning
considerations (e.g., land use or building code requirements)

ASSESS the level of readiness and preparedness to deal with
a disaster before the disaster occurs

ESTIMATE potential losses from specific hazard events,
iIncluding pre-event, near real-time, and post-event report
capability

DECIDE on how to allocate resources for the most effective
and efficient response and recovery.

PRIORITIZE the mitigation measures that need to be
Implemented to reduce future losses
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Self-explanatory



(animate on click:  lead-in and bullets appear individually)
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All of these abilities can be used to help develop, implement, and track state and local risk assessment and mitigation plans.
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Self-explanatory



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

	Slide Number 1
	Earthquakes, 
	Earthquakes, Hurricanes, 
	Earthquakes, Hurricanes, and Floods�Will Continue to Occur…
	Earthquakes, Hurricanes, and Floods�Will Continue to Occur…
	HAZUS-MH:  Features
	HAZUS-MH:  Features
	HAZUS-MH:  Features
	HAZUS-MH:  Features
	GIS Technology
	GIS Technology
	GIS Technology
	GIS Technology
	GIS Technology
	GIS Technology
	Nationwide Databases
	Nationwide Databases
	Nationally Standardized Loss �Estimation and Risk Assessment Methodology
	HAZUS-MH is for a �study area �of any �size
	HAZUS-MH and Risk Management
	Preparing for a Natural Hazard
	Mitigating the Effects of �a Natural Hazard
	Responding to a Natural Hazard
	Recovering from a Natural Hazard
	HAZUS-MH:  Analysis Levels
	HAZUS-MH:  Models
	Study Region Fault Traces
	Portland Building Inventory
	Wood Construction
	Precast Tiltup Construction Damage
	Direct Economic Losses
	Damaged Highways and Schools
	Building Damage Survey
	A Flood Study - Mecklenburg, NC�Study Results – Sugar Creek
	HAZUS Reaching �Beyond Natural �Disasters
	HAZUS: User Groups
	Summary
	…helping develop, �implement, and �track local and �state risk assessment �and mitigation plans
	HAZUS-MH Information

