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Social vulnerability defined

• “Socioeconomic and demographic factors that affect the
resilience of communities”

Flannagan et al (2001) 
• Meaning of the term in human-environmental systems is 

common although contested (Adger, 2006)
• The socially vulnerable are: 

• more likely to be adversely affected in disaster
• more likely to be injured
• more likely to die
• less likely to prepare, respond, recover

• Traditionally, social vulnerability was ignored in loss estimates, in 
favor of inclusion of building & infrastructure loss

• in US, HAZUS-MH v1.4 began including social vulnerability loss 
indicators (i.e., shelter requirements and displaced households) 



Social vulnerability indicators
• Age (v young <5 yrs, v old >65 yrs)
• Disabled/infirm people
• Income (low)
• Strength of social networks (eg, job/no job)
• Neighborhood characteristics
• Minority status (race/ethnicity)
• Vehicle access
• Housing conditions...



Social vulnerability measurement

• Historically, researchers struggled to find suitable 
metrics for social vulnerability, as vulnerability is 
dynamic and linked to bio-physical, social and 
political processes (Adger 2006).

• Qualitative narratives help inform quantitative 
estimates



SoVI (Cutter et al, 2003)

• Index synthesizes 27/29 socioeconomic variables from 
the research lit that contribute to reduction in a 
community’s ability to prepare, respond & recover.

• Assessment at US Census tract level (i.e., sub county)
• Each tract ranked on 14 variables

• Poverty, vehicle access, crowded housing, etc
• ...then groups into four related themes
• 4 themes

• Socioeconomic status, Household Composition, 
Race/Ethnicity/Language and Housing/Transportation

• Each tract receives a separate ranking for each of the 
four themes and an overall ranking

Presenter
Presentation Notes
27 variables at the Census tract level and 29 at County level. Additional 2 at County level due to availability of data at County level only,



SoVI
variables

Cutter & Emrich (2017)



SoVi
variable 
component 
summary



SoVI to Env Hazards map of US



Cutter, cont-d



SoVI overlay with hazard maps





Social vulnerability (Aus model)

Four levels:
1. Individual within 

household (personal)
2. Community 

(interaction)
3. Regional/geographica

l (distance from 
services)

4. Admin/institutional 
($ funding)

Dwyer et al (2004/14)





Cities Project: 13 indicators



Behavioral models of protective action decision 
making:

o Classic Persuasion Model (Lazwell 1948)
o Paton (2004)
o Mileti & Sorensen (1990)
o Lindell & Perry (2004)

Other social science

Presenter
Presentation Notes
Additional sources:Mileti and Fitzpatrick (1992)Mileti and O’brien (1992)Lindell and Perry (2012)
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Mileti and Sorensen

1. hear or perceive (understand, believe, and personalize) a 
message

2. decide how to respond:
1. either continue normal routine or
2. take alternative protective actions & perform them 

…people don’t passively wait for information, they actively seek 
it through the Warning Confirmation Process

Describes warnings as a process or sequence where people have 
to :

Warning Response Model
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Warning Confirmation Process

Sequence and human outcomes depend on:
1. Message Content Received

• Hazard, source, timing, guidance

2. Style of Message Received
• specificity, consistency, certainty, clarity, accuracy, sufficiency, 

and channel

3. Receiver Characteristics
• Environmental cues, social setting, social ties, social structure, 

psychological 

Concerns: focuses on immediate aspects of the message
rather than long term receiver factors



Lindell and Perry (2004, 2012). Protective Action Decision Model

Protective Action Decision Model (PADM): 
Lindell & Perry

Core perceptions

Presenter
Presentation Notes
Psychological processes are defined by three sets of  activities—(i)  predecisional  processes;  (ii)  core perceptions  of  the  environmental  threat, alternative protective actions, and social stakeholders; and(iii)  protective  action  decision  making.   (i) Predecisional ProcessesThe  three predecisional processes of:exposure (whether people receive information), attention (whether they heed it),  and comprehension  (whether  they  understand it) …are predominantly automatic processes that do not involve conscious processing(ii) Core perceptual objectsCore perceptual objects: environmental threats, alternative protective actions, and societal stakeholders—…can elicit either:automatic or reflective judgments…depending  on  how well people have mental models (schemas) that provide coherent  beliefs  about  those  objects that are readily accessible. (iii) Protective action decision making…often a reflective process that assesses the available information about:the threat, alternative protective actions, and social stakeholders …to choose a behavioral response. Literature suggests poor disaster responses are due more to poor information than to poor cognitive processing skills.



N. Wood. Evacuation modeling





Socially vulnerable to tsunami: 
pedestrian (foot) evacuation

Presenter
Presentation Notes
Potential pedestrian evacuation times out of tsunami-hazard zones (anisotropic, path distance modeling) 



Strengths, Weaknesses, Challenges
Strengths
• Qualitative and quantitative data
• Numerous indicators and some census data
Weaknesses
• Uncertainty high
• Inconsistency across indicators or weighting
• High number of volcanic hazards
• High variation in spatial distribution & temporal duration of some volcanic hazards
• Acute vs chronic hazards
• Unrest vs eruption
• Lack of consistent census data
• Census data at tract level too course
Challenges
• Find common indicators across hazards
• common scale for census data
• comparative hazards Gregg, Houghton & Ewert (2015)
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