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Presentation Overview

• Disaster Epidemiology
• Public Health Hazard Vulnerability 

Assessment (PH-HVA)
• Geographic Information Systems (GIS)



The ProblemThe Problem

Leadership at the highest levels has 
gotten it wrong when it comes to 

emergency preparedness

Politics of fear has driven planning & 
funding



Goals for Disaster Epidemiology

• Gather better data about impacts from 
disasters/emergencies

• Characterize what happened to whom, how, 
why…..

• Apply findings to improve planning



Web-based Data System –
Interviewer Driven system
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Web-based Data System –Self registration



An Emergency Management Approach 
to Disasters

• Defined by a community’s ability to deal 
with hazards (severe weather, dam failures, mass 
casualty incidents, etc)

• Result in large scale disruptions that can 
impact all sectors of a community

• Can be acute (rapid onset) or chronic (result 
of slower changes over time)



An Integrated Emergency Management 
Approach

Hazard Identification & Risk Assessment

Vulnerability Analysis = Set Priorities

Mitigation/Prevention Strategies = 
Reduce  Impact

If Hazard Remains = Get Ready, Go

Preparedness      Contingency       Effective       Fast

Education             Planning            Response     Recovery
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Hazard Vulnerability Assessment 
(HVA) 

• The systematic identification of potential 
hazards in the community

• Identifies vulnerabilities & resources
• Foundation to prioritize hazards, potential 

losses
• Enables communities to plan & establish 

appropriate preparedness measures
• Funding needs, programming, linkages, etc.



HVA

• Uses quantitative & qualitative hazard 
analysis (standardized approach)
• What?, How often in the past? How large? How 

likely in the future?....
• Measures vulnerability as risks to people, 

function of society, critical infrastructure 
(both business & government services)



HVA -- different risks and 
hazards



HVA

•• Identify the hazards in a specific Identify the hazards in a specific 
jurisdiction (County, City, Region)jurisdiction (County, City, Region)
1.1.Natural EventsNatural Events
2.2.Technological EventsTechnological Events
3.3.Human EventsHuman Events



Vulnerability Assessment
Hazard Analysis Matrix

WildlandWildland FireFire

TsunamiTsunami

Snow / Ice / HailSnow / Ice / Hail

AvalancheAvalanche

Urban FireUrban Fire

DroughtDrought

Biological Agents Biological Agents ––
water supply water supply 
disruptiondisruption

Category A Category A 
Biological AgentsBiological Agents

Pandemic InfluenzaPandemic Influenza

Severity Severity 
RatingRatingTotalTotal

ProbabilityProbability
X7X7

Maximum Maximum 
ThreatThreat
X10X10

VulnerabilityVulnerability
X5X5

HistoryHistory
X2X2Natural HazardsNatural Hazards



Hazard Types

Fuel ShortageFuel ShortageLightning stormLightning storm

Utility FailureUtility FailureDust / SandstormDust / Sandstorm

Water / Sewer Water / Sewer 
DisruptionDisruptionTornadoTornado

Natural Gas / PropaneNatural Gas / PropaneVolcanic eruptionVolcanic eruption

Influx of EvacueesInflux of EvacueesElectricElectricLandslide / MudslideLandslide / Mudslide

Special EventsSpecial EventsTelecommunications Telecommunications 
DisruptionDisruption

Earthquake Earthquake 
(significant (significant –– 6.0 or 6.0 or 
greater)greater)

Civil UnrestCivil UnrestDam / Levee Dam / Levee 
FailureFailureRadiological AccidentRadiological AccidentFloodFlood

SabotageSabotageStructural CollapseStructural CollapseMass Casualty Mass Casualty 
IncidentIncidentExtreme Heat / ColdExtreme Heat / Cold

Terrorism Terrorism ––
CBRNECBRNE

Data / Computer Data / Computer 
DisruptionsDisruptions

Hazardous Material Hazardous Material 
ReleaseReleaseWind StormWind Storm

Human EventsHuman Events
Technological Technological 
HazardsHazardsNatural HazardsNatural Hazards



HVA

• All communities have done some risk 
assessment (by Emergency Management)

• Public health impacts may not always be 
considered, and public health professionals 
may not be engaged in the process 



Public Health HVA

• How disasters impact the public’s health
• Threats to human health -- illness, injury, or 

death
• Disruption of healthcare infrastructure
• Impacts on communities of people & social 

order
• Psychological stress
• Changes in the environment & disruption of 

public health services (e.g. food, water, etc.)



Public Health HVA

• Public health must prepare for these threats from 
the perspective of ESF 8 responsibilities

• Public health needs to develop infrastructures
• All hazards approach
• Anticipate, plan, recognize, respond

• Public health needs to develop/strengthen 
partnerships to coordinate efforts



Public Health HVA
Goal to minimize the impact of emergencies

• Disaster impact is distributed unevenly in 
our communities
• Not everyone has the same ability to react to 

risks they face
• Social, health, psychosocial, economic, language, 

cultural, physical ability, age

• We can know about the differences in risk 
among these groups in our communities



Public Health HVA
Planning/Prevention/Mitigation

• Identify top public health disasters
• Threats to the health of people
• Impacts to the healthcare system
• Changes in the environment 

• Identify populations most likely to be 
negatively impacted by each disaster



Public Health HVA
Geographic Information Systems (GIS)

• An important tool to visualize the 
distribution of:
• Populations at risk
• Sources of hazards in the community
• Resources available to assist mitigation & 

prevention
• New tools make use of GIS easier & more 

accessible



Geographic Information SystemsGeographic Information Systems

A tool for understanding the spatial A tool for understanding the spatial 
association between hazards, association between hazards, 

populationspopulations
& facilities at risk& facilities at risk



Geographic Information Systems Geographic Information Systems –– GeocodingGeocoding
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Hazard Data Sources

•• FEMAFEMA
•• USGSUSGS
•• NOAANOAA
•• EPA EPA 
•• RightRight--ToTo--Know NetworkKnow Network
•• ATSDR (Agency for Toxic Substances & Disease Registry)ATSDR (Agency for Toxic Substances & Disease Registry)
•• NGA (National GeospatialNGA (National Geospatial--Intelligence Agency)Intelligence Agency)
•• Pacific Disaster CenterPacific Disaster Center
•• US DOTUS DOT
•• OthersOthers



Population Vulnerability DimensionsPopulation Vulnerability Dimensions

•• EconomicEconomic
•• SocialSocial
•• DemographicDemographic
•• PoliticalPolitical
•• PsychologicalPsychological



Vulnerable PopulationsVulnerable Populations

•• AgeAge
•• Race / Ethnicity Race / Ethnicity 
•• OccupationOccupation
•• Personal wealthPersonal wealth
•• HousingHousing
•• Building densityBuilding density
•• SingleSingle--sector economic dependencesector economic dependence
•• Infrastructure dependenceInfrastructure dependence
•• People with disabilitiesPeople with disabilities



Other Population DynamicsOther Population Dynamics

•• Residential populationResidential population
•• Location of businesses / number of Location of businesses / number of 

employeesemployees
•• Location of schools / enrollmentLocation of schools / enrollment
•• Temporary populationsTemporary populations
•• Location of shopping centers, sports Location of shopping centers, sports 

arenas, etc.arenas, etc.



Critical Facilities & InfrastructureCritical Facilities & Infrastructure

•• GovernmentGovernment
•• Police/Fire/InstitutionsPolice/Fire/Institutions

•• SchoolsSchools
•• Places of worshipPlaces of worship
•• Medical facilitiesMedical facilities

•• Hospitals/clinicsHospitals/clinics



Population & Facilities Data SourcesPopulation & Facilities Data Sources

•• U.S. CensusU.S. Census
•• County & Local GovernmentCounty & Local Government
•• Commercial Vendors Commercial Vendors 
•• Other sourcesOther sources



GIS Tools/ResourcesGIS Tools/Resources

•• CDC Human Vulnerability CDC Human Vulnerability MapBookMapBook
•• ArcGISArcGIS
•• ArcExplorerArcExplorer
•• ArcReaderArcReader
•• OthersOthers



Contact Information

Michael Heumann, MPH, MA
Emergency Preparedness Coordinator
Office of Environmental Public Health

michael.a.heumann@state.or.us
971-673-0538



Comments/Questions


