Module 5-7 Risk Analysis
Time
180 minutes

Objectives
For students to develop an understanding of:
· how to divide the community

For students to demonstrate:

· ability to determine risk factors

· ability to deal with uncertainty using the Subjective Probability Model

· consolidate risk analysis findings

Background

As you may recall, risk is defined as the probability, based on available data and scientific knowledge, of a disaster occurring in a particular place. This Module includes: dividing the community; risk factors, dealing with uncertainty, and completing the analysis.
Course Content
· Using the hazards and historical data identified in the previous section, HIRV’s risk analysis phase considers the risk factors for each particular hazard. Two unique features offered by the HIRV model to risk analysis are: 

· a basic structure by which to acknowledge and address issues of equity, and 

· a process by which it is possible to acknowledge the uncertainty surrounding the ability of experts to accurately predict potential hazards.
· It is important to realize that pinpointing the possible magnitude of a disaster is often not as important as knowing that there is a strong likelihood that one will occur.   For example, while it is important for an engineer to know if a future earthquake will be of Magnitude 8.2 as opposed to one of Magnitude 7.2, for planning purposes simply knowing that a major earthquake is expected is often sufficient. 
Dividing the Community

· The next step in the risk analysis phase of the HIRV model is to consider dividing the community into significant areas.  Geddes (cited in Hodge 1991, 277) developed “a trinity of factors to be taken into account in spatial planning: 
· Folk (the people of the region;

· Work (the economy of the region); and 

· Hodge (1991) adds to that trinity the use of political boundaries

· Place (the geographical dimensions of the region);” 
· Each community is unique, and there is no ideal way to regionalize a community (Hodge 1991). So the community must decide how best to divide the community into comparative areas.  It could be by neighbourhood, by utility, by accepted boundaries. In smaller communities the division may be as simple as east and north of the railroad tracks, the river, or “Main Street.”
· If the figure below were to represent a community built along the banks of a river, then Area A might represent river frontage area, Area B a commercial area, Area C a residential area, and Area D a recreational area. 
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· Dividing the community into “zones,” or “parcels,” for the risk analysis phase is the first step in establishing base lines for a comparative analysis of risks and hazards amongst the various areas. Dividing the community into zones enables it to address the risks, vulnerabilities, and impacts of certain hazards for specific populations.  There will be some areas that are more vulnerable and that have a greater likelihood of being affected by a disaster than do others. 
· In order to deal with inequity and to involve community residents it is critical that the HIRV process establish how and why certain areas are more hazardous than others.  In doing this, information that may be perceived as nebulous and non-specific becomes personalized.  Because it is at the grass-roots level that information becomes personalized, researchers such as Morrow (1997) argue that, for the purposes of disaster management, “neighbourhood” is a better organizing concept than is “community.” 

· Documenting historical disasters, indicating where they took place, and inviting the public to contribute to data will be of great assistance in enabling the general public to reach an accurate assessment of their situation vis-à-vis potential disasters. 
· Of course, ideally the desired risk behaviour should lead to political pressure to initiate and implement mitigative strategies.  It is proposed that accurate and personalized information concerning hazards can accomplish this end. Until residents are clearly aware of which hazards and risks they potentially face, it is impossible for any community to take them properly into account.  
Here’s what happened in Sooke, British Columbia.  In March 1998, Sooke was not yet incorporated as a municipality; it was part of the Sooke Electoral District, along with the communities of Jordan River and Port Renfrew. These communities are located on the extreme southwestern tip of Vancouver Island.  As well as inviting people from the Sooke Electoral District, the Sooke Emergency Coordinator had also invited interested parties from the nearby communities of Langford and Metchosin.

Paralleling the coastline, the Sooke Electoral District stretches for seventy kilometres from Sooke to the east and Port Renfrew to the west. The inhabited areas of the electoral district are close to both sides of the highway; north of the highway are large mountainous tracts of forested property. 
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· When the time came to divide the community into zones, the participants were divided into two groups.  Group 1 was led by one of the fire chiefs and contained a number of emergency response personnel.
· Group 2 had a high percentage of community residents and Emergency Social Services volunteers.
· Group 1 decided to divide the electoral district into six zones, which paralleled the fire zones.  These zones were basically formed by drawing relatively straight vertical lines approximately every fifteen kilometres from the north boundary of the electoral district to the coastline  
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· Group 2 divided the electoral district according to where people lived. Consequently, they divided it into six areas comprised of the four main populated areas along the highway and the two larger unpopulated areas to the north 
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· The debate was vigourous, and eventually, as Group 1 were persuaded as to the benefits of focusing on more meaningful zones, they agreed to use the approach taken by Group 2. 
Risk Factors
· What will influence how people perceive risk?  According to Slovic et al. (1991), the answer is:  (1) perceived risk compared to frequency of death, (2) faulty fatality estimates, (3) disaster potential, (4) qualitative characteristics, and (5) judged seriousness of death (e.g., is dying in a nuclear accident considered worse than being shot to death?).
· If people’s perception of risk is such that it tends to lead them to make faulty judgements, then it is crucial that any approach to risk analysis take this into account. Identifying risk factors is one way of doing this, for it enables people to become aware of the likelihood of the occurrence of disastrous events. 
· For example, proximity to an earthquake fault increases the risk of being affected by an earthquake, while moving homes away from the banks of a river decreases the risk of being affected by a flood.
· Risk factors need to be considered for each zone or neighbourhood within the community.
· Even though a hazard may seem impossible or may appear to have no possibility of occurring in a particular area, it is important not to dismiss the hazard until the risk factors have been considered. 
· How do risk factors work?

· The first step is to develop a list of risk factors for each hazard.

· What does the research indicate are risk factors?

Demonstrate the use of risk factors using PowerPoint5-7.  

Dealing with Uncertainty
· In many cases, answers to questions regarding the risk analysis will not be known, and it is important for these uncertainties to be recorded. Dealing with uncertainty and the inability of scientists and experts to accurately predict potential hazards is another unique contribution of the HIRV model. There is often a mistaken belief that “science has all of the answers.” 
· The National Research Council (1996) has identified five challenges to accepting technical and scientific input regarding risk:  (1) the lack of inter-disciplinary expertise, (2) the inability to integrate valuable information and knowledge from laypeople, (3) the lack of objectivity and neutrality, (4) the ability of scientists to unduly influence others due to the often highly technical information that forms part of the risk assessment, and (5) the sole reliance on science in making risk decisions. 
· The NRC’s findings indicate that the “most important need is to identify and focus on uncertainties that matter to understanding the risk situations and making decisions about them” (p109).  
· In order to deal with the issue of uncertainty and the state of scientific knowledge, the HIRV model uses the Subjective Probability Ratings Model (SPR), which was developed by Moss in 1996 as part of the Intergovernmental Panel of Climate Change. Although not specifically designed to deal with an all-hazard approach to disasters, their work is certainly useful to the HIRV committee.  Their categories are as follows:  

Well-Established: This category denotes wide agreement, based on multiple findings through multiple lines of investigation. A finding could be removed from this category not by a single hypothesis, observation or contention, but only by a plausible alternative hypothesis, based on empirical evidence or explicit theory, and accepted by a substantial group.

Well-Posed Controversy:  a well-established finding becomes a well-posed controversy when there are serious competing hypotheses, each with good evidence and a number of adherents.

Probable:  This category indicates that there is a consensus, but not one that has survived serious counter-attack by other views or serious efforts to “confirm” by independent evidence.

Speculative:  Speculative indicates not so much “controversy” as the accumulation of conceptually plausible ideas that haven’t received serious attention or attracted either serious support or serious opposition. (Moss and Schneider 1997, 121)

Subjective Probability Ratings Model (1996)
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Source:  Moss and Schneider (1997, 121)
· The SPR model enables the HIRV committee to determine when: (1) information is well accepted and established, (2) more evidence is needed (e.g., flood plain maps, soil testing), (3) the experts or the residents disagree (e.g., regarding the likelihood of a nuclear accident), and (4) there is little evidence and consensus. In other words, the SPR model enables the HIRV committee to document degree of certainty, thus allowing the process of analysis to continue while earmarking specific areas for additional consideration.  Application of the SPR model also serves to indicate areas in which additional studies or discussions need to occur.

As Moss and Schneider (1997, 123) state: At a minimum, employing such consistency tables would force participants to think more carefully and consistently about their subjective probabilities, and help to translate words like high, medium, and low confidence into reasonably comparable probability estimates.  This step would be relatively straightforward to implement, and could improve the consistency of the subjective estimates in future assessments. 
· Some people are concerned that exposing the community to the risks will cause undue worry and concern. But it is usually uncertainty which causes the most concern.

Completing the Analysis

· The next step in risk analysis is to then consolidate all of the findings. Depending upon the historical analysis in the Hazard Identification phase, the number of applicable risk factors, and the uncertainty factor one can evaluate the likelihood of the hazard occurring. 

[image: image5]
· View PowerPoint 5-7 for identifying Risk Factors. 

· Distribute Handout 5-7d.  As can be seen, the risk of air crashes and the risk of flood, respectively, differ for the two different areas of the community. Were this to be the completed analysis, the outcome would be that the area along the river is at higher risk than is the downtown core.
· Given the complexities and uncertainties of risk assessment, the best that can be expected is the careful collection of available data concerning which hazards are most and least likely to occur, and where they are likely to occur. The remainder of the hazards can be grouped together somewhere in between these two poles. 
· HIRV’s risk analysis takes into consideration the resources that are available to various communities. In a large community, equipped with a well-resourced GIS and access to technological equipment and processes, the collected data can easily be incorporated into HIRV’s risk analysis.  In a small community, with access to topographical maps and local and expert knowledge, the community can still proceed with the HIRV analysis.
· As new information becomes available, risk factors can be reconsidered and ratings adjusted.
· Back to our earlier example of Sooke, in some cases (e.g., when discussing potential dam failures), certain participants were reluctant to view the risk as significant whereas others were overly concerned, envisioning a catastrophic situation.   Thus the use of risk factors assisted in making non-judgmental assessments of the situation. 

· In Taylor, the HIRV Committee applied risk factors for the two hazards to their identified zones.  The risk factors for a rail accident were higher in Zone 4, mostly because of the number of rail crossings in that zone. There are fewer rail crossings in Zone 6, and where they do exist, because of plant safety procedures, the crossings are well controlled.  However, while there was very little risk of a hazardous material spill in situ in Zone 4, the risk was very high in Zone 6 due to that area’s heavy industrial activity.   The participants believed that their information was fairly well established, but they also recognized that it was only rated as probable and that they needed to get representatives from BC Rail, from the mills, and from Westcoast Energy to supplement their information.  Again, the need to have experts on the HIRV committee was shown to be essential.  The participants in Taylor found that the SPR model helped them to deal with issues of certainty and permitted them to continue with their assessment. 
It is important, therefore, to develop risk factors for each hazard and it will be important to involve experts in developing these.  

· Experts are easily available

· Lots of published information (including Internet)

· Lots research studies based on specific hazards
Questions to ask students:
Take the town of Taylor, British Columbia.  How would you divide the community? Here’s a map of Taylor.  Take a few minutes to review the map.  See Handout 5-7a. Taylor is a small community of 1,100, and it is located approximately sixteen kilometres south of Fort St. John, which is located in the northeast corner of British Columbia.  Fort St. John is the largest community in northeast British Columbia, with a core population of approximately 15,000 and servicing an area population of over 50,000. Many of the residents of Taylor work for Westcoast Energy (a large oil refinery), Fibreco and Solex (pulp and paper mills), and/or Canfor (a lumber mill). All of these industries are located on the outskirts of the town.  Other residents work in Fort St. John. 
The town has an elementary school, some recreational facilities, a motel, a restaurant, and a few businesses.  The rail line parallels the Alaska Highway for awhile, and then branches out to the Canfor mill to the west, the Fibreco and Solex mills to the east, and the Westcoast Energy refinery to the south before crossing the Peace River. 
One of the interesting facts about Taylor is that, in early 1999, there was a large fire at Westcoast Energy, followed by a major explosion, which led to the total evacuation of the town. Although eventually contained, the initial explosion nearly led to the complete loss of the refinery (it was a year until the refinery was able to re-open) and the subsequent loss of the entire town. 
Until that time, residents had felt quite safe; however, following the explosion, many residents were very concerned about the potential for a future explosion. Every time Westcoast Energy tests the alarm siren (every Wednesday at noon),  many residents worry that it is warning them of another explosion.  It is interesting because the initial explosion took place at noon on a Wednesday, and it was only when the siren did not stop within the usual time frame that residents realized there was a problem.
Answer:  Provide Handout 5-7b. As part of Taylor’s disaster management program, the community had already been divided into six evacuation zones. The group eventually decided to use the same areas, although there was considerable discussion regarding whether or not South Taylor, an unincorporated area located south of the Peace River, should become a seventh zone.  Group members finally decided that they should not start to plan for this area at this time, as it is under the auspices of the Peace River Regional District. However, they did acknowledge that, should the residents of South Taylor be affected by a disaster, the community of Taylor would have to respond.

Divide students into different groups and have each group divide their community into zones for completing an HRVA.  Have each group explain their rationale to the others.

Provide Handout 5-7c. Risk Factors.  Choose two hazards that are listed.  Complete the risk factors for two zones in your community. How many of these factors, based just on what you know, are well-established? While some answers may be very easy to answer, you may well find that in order to be absolutely sure you would have to make a few calls. Complete the risk analysis by listing the numeric value (from +3 to -3) for each hazard in each zone using Form 5-7.
Handouts

Handout 5-7a Map of Taylor
Handout 5-7b: Map of Taylor divided
Handout 5-7c: Risk Factors for 17 Hazards

Handout 5-7d: Completing the Analysis

Form 5-7: Risk Analysis Form
Suggested Readings
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Sandman, Peter and Jody Lanard.  (2003). Fear of Fear: The Role of Fear in Preparedness ... and Why It Terrifies Official. <http://www.psandman.com/col/fear.htm>
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Hodge, Gerald.  (1991).  Planning Canadian Communities: An Introduction to the Principles, Practice, and Participants (2nd edition).  Toronto: Nelson.  

Jessen, Knud.  (1985).  “Aircraft Disaster Readiness.”  Journal of World Association for Emergency and Disaster Medicine.  203-206.

Morrow, Betty. (1997). Diversity and Equity in Disaster Management: Best Practice Models and Strategies for Change.  Paper presented at the Natural Hazards Conference in Boulder, Colorado.
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Table :  Table of Scale Used to Evaluate Risk





+3	Hazard is very likely to occur	


+2	Hazard is likely to occur	


+1	Hazard has a slight chance of occurring





-1	Hazard has a slight chance of not occurring


-2	Hazard is unlikely to occur.	


 -3	Hazard is very unlikely to occur.	
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