Module 5-8 Vulnerability Analysis
Time
180 minutes in two parts
Objectives
For students to demonstrate:
· an ability to research vulnerability factors for a given community

· to evaluate vulnerability factors

· to complete a vulnerability analysis

Background

Vulnerability is the susceptibility of people, property, industry, resources, ecosystems, or historical buildings and artefacts to the negative impact of a disaster. When completing the vulnerability analysis, the HIRV committee must examine hazards in terms of existing and potential vulnerabilities. 
Course Content
· The tasks are to: 

(1) assess each chosen location in terms of the four vulnerability factors (people, place, time, and preparedness), and  
(2) document degree of certainty regarding the ratings.
· It is important that residents understand where their vulnerabilities lie; understanding existing vulnerabilities is the first step towards developing effective mitigative strategies
According to Buckle (1999, 21):

“Despite the need to understand communities and affected populations so that services can be targetted and priorities for programs established there is virtually no assessment of need or vulnerability analysis currently undertaken. 
· Our current, simplistic notion of community as all the people in a given area (ignoring internal diversity and external links and relationships) is not adequate to meet the needs either of emergency managers or of local people themselves.” 
· For the most part, the literature dealing with vulnerability can be categorized into six main areas: (1) Literature dealing with the effects of specific hazards on specific populations.  (2) Literature dealing with how specific hazards affect the vulnerabilities of buildings and other structures.  (3) Literature dealing with the vulnerabilities of businesses and focusing on business continuity planning. (4) Literature dealing with the vulnerabilities of the environment or ecological sites.  (5) Literature dealing with the capability (or lack thereof) of a community to respond to a disaster. (6) Literature on mitigation.  The number of published articles and books in this area has increased dramatically in the past few years. 

· It is as important for community residents to be able to identify the factors that lead to increased or decreased vulnerability as it is for them to understand the reasons why they are more at risk from the impact of one particular hazard than another. Hence the need to develop vulnerability factors for each hazard  
· Each of the vulnerability factors listed needs to be considered in relation to each potential hazard (e.g., people aged sixty-five and over have an increased death rate due to decreased systemic vascular resistance in hot weather).  While personal factors have to be taken into account, the focus when dealing at a community level is quite different than when dealing with individuals. The difference in dealing with communities, as opposed to individuals, is that the number of individuals with the vulnerability have to be considered.  Certainly in almost every neighbourhood we have some elderly and some very young children.  Both will be vulnerable to a number of hazards. At the community level, when we examine the identified areas of consideration, we are concerned with asking the question: 
“Are there considerably more elderly/young/poor, etc. in this area than in the other areas
Key Vulnerability Factors

	People
	Place
	Preparedness
	Time

	· age

· density

· gender

· ethnicity and language

· socio-economic status
	· buildings

· critical facilities

· ecological sites

· economic sectors

· historical and cultural sites

· lifelines and infrastructure

· non-structural property

· recreational land

· structures


	· capability to respond

· community education and training

· mitigation program

· warning systems
	· population density re:  time of day

· population density re:  day of the week

· population density re:  time of year

· population density re:  holidays


· It is important to develop vulnerability factors for each hazard.  If there was an area of the community with many buildings which were susceptible to a particular hazard (e.g., unreinforced masonry building re: an earthquake), or with a high concentration of critical facilities, -- those areas would definitely have a higher vulnerability than other areas. 
· Just as we did in the risk factors, we would mark off those vulnerability factors that applied for each designated area in the community.  View PowerPoint 5-8b.  
· In some cases, such as an earthquake, there may be a number of significant factors. Foreknowledge of vulnerabilities related to time can assist in post-disaster response, can be added to the disaster plan, and can lead to the development of mitigative strategies. For example, if overpasses and bridges are highly vulnerable in a particular community, and if an earthquake occurs during rush hour, then emergency response teams should immediately head to these specific locations. 
· Use of vulnerability factors assists in ensuring that community stakeholders have access to enough quantitative and qualitative data to determine the extant and potential vulnerabilities for the various neighbourhoods in their community.
· Just as we did for the risk analysis, we would also use the SPR Model to assess the certainty of our assessments.
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· Similarly to developing risk factors, it will be important to involve experts in developing the vulnerability factors.  As information at the community level becomes available, residents should become keenly aware of their vulnerability to certain hazards. When people can readily see by looking at a map that should a particular hazard occur in their neighbourhood they would be very vulnerable while others would not, they will become increasingly aware of extant inequities. 
· Back to our example of Taylor.  The HIRV Committee applied the vulnerability factors to their data, and Zone 4 proved to be the most vulnerable to both hazards.  This was primarily due to two factors: (1) although the employees at the plant were well prepared to deal with either hazard, the residents of Zone 4 were not (little to no training was in place); and (2) the density of the Zone 4 population (compared to the population in other areas of Taylor) led to increased vulnerability. 
· As Quarantelli and Walter (1997, 40) state: “Given the diversity in our society, special attention needs to be given to equity issues to ensure that no groups are marginalized with regard to involvement in natural disaster reduction activities.” 
Questions to ask students:
View PowerPoint 5-8a and the personal profiles.  Take several minutes to consider the hazards to which each of these persons are most vulnerable - and why.
Answer:  Generally the old, the poor and young will be the most vulnerable no matter what the hazard.
After viewing PowerPoint 5-8b ask students prior to bring to the next class information regarding the various potential vulnerabilities (e.g., demographics, location of critical facilities, etc.).

Provide Handout 5-8b and ask students to complete the vulnerability factors for the two zones they chose in Module 5-7, for the same two hazards they completed for the risk analysis using Form 5-8.
Handouts

PowerPoint 5-8 Personal Profiles
Handout 5-8a Women, Work, and Family in the 1997 Red River Valley Flood:  Ten Lessons Learned
Handout 5-8b Vulnerability Factors

Form 5-8:  Vulnerability Analysis Form
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Table :  Table of Scale Used to Evaluate Vulnerability





+3	High degree of vulnerability	


+2	Moderate degree of vulnerability	


+1	Slight degree of vulnerability





-1	 Slight degree of invulnerability


-2	 Moderate degree of invulnerability.	


 -3	 High degree of invulnerability.	
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