Session No. 4

Course Title:
Principles and Practice of Hazards Mitigation

Session 4:
Disasters

Time:
2 hours

Objectives:

4.1
Differentiate among related terms; i.e., disaster, accidents, emergency, mass emergency, disasters, and catastrophes.

4.2
Acquire knowledge of disasters which have occurred in the United States, including a review of declared disasters under the Stafford Act.

4.3
Acquire an understanding of the concepts risk and vulnerability.

Scope:

This session will consist of a review and description of disasters which have occurred in the United States. Types of disasters will be defined, methods of classification and impact measurement will be introduced, examples discussed, and the incidence of disasters in U.S. states and regions will be considered. Here we focus on the impact of hazards on large areas and numbers of people; that is, when hazards become disasters.

Readings:

Student and Instructor Reading:

Disasters:

Tobin, G. A. and B. E. Montz (1997). Natural Hazards: Explanation and Integration. New York, The Guilford Press. Chapter 1, pp. 1-45, especially 1-33.

Alexander, D. (1993). Natural Disasters. New York, Chapman & Hall. Chapter 1, pp. 1-15, skim remainder of chapter.

Risk and Vulnerability:

Tobin, Chapter 7, “Risk Assessment,” read pp. 281-298; skim 299-319.

Alexander, pp. 7-8; 574-582.

Background Readings:

Bohl, C.C. and D.R. Godschalk. (1999). Natural Hazard Mitigation: Recasting Disaster Policy and Planning. Washington, DC, Island Press.

U.S. Government. (1993). Robert T. Stafford Disaster Relief and Emergency Assistance Act, P.L. 93-288 as amended. Washington, DC, Reprinted by the Federal Emergency Management Agency.

Houts, P. S., P. D. Cleary, et al. (1988). The Three Mile Island Crisis: Psychological, Social, and Economic Impacts on the Surrounding Population. University Park, PA, Pennsylvania State University Press.

Requirements:

The instructor should make sure the assigned readings have been reserved or assembled in course packs that are immediately available to participants. The instructor should also prepare transparencies and/or handouts of any figures to be referenced when presenting the material in this session. Figures and/or handouts are as follows:

4.1
“A Disaster Classification,” Tobin, G.A. and B.E. Montz (1997). Natural Hazards: Explanation and Integration. New York: The Guilford Press, p. 10. 

4.2
“Deaths from Natural Disasters, a Selection of Events Worldwide, Tobin and Montz (1997) pp.3-4. 

4.3
Refer to Figure 1.7 titled “Rankings of Countries that Experienced 25 or More Disasters, 1900-1988,” Tobin and Montz (1997) p. 21. 

4.4
Refer to Table 4.2 titled “Technological catastrophes: examples of large- scale devastation or casualties, and the more deadly threats to the general public from technology-related accidents and failures” in Hewitt, D. (1997). Regions of Risk: A Geographical Introduction to Disasters. Essex, UK: Longman Press, pp. 97-99. 

4.5
Refer to Table 10.1 titled “Summary of Declared Disasters” in Godschalk, D.R., et al. (1999). Natural Hazard Mitigation: Recasting Disaster Policy and Planning. Washington, DC: Island Press. Chapter 1, p. 8. 

4.6
Refer to Table 10.10 titled “States and Territories Receiving Top Ten Shares of Section 404 Funds, December 1988–April 1995” in Godschalk, et al., (1999) Chapter 10, p. 419. 

4.7
Refer to Table 10.11 titled “Top Ten Disasters by Total FEMA Funding Available” in Godschalk, et al., (1999) Chapter 10, p. 421. 

4.8
“Examples of Relatively Recent U.S. Disasters” adapted from Blanchard, “Emergency Management USA,” p. 221. 

4.9
Refer to table titled “Some Factors Affecting Risk Perception” in Tobin and Montz (1997) p. 293. 

4.10
“Variables in Risk Assessment” 

Cited in Tobin and Montz (1997) p. 299. 

4.11
Refer to table titled “Risk of Death from Involuntary Hazards” in Tobin and Monzt (1997) p. 6. 

Objective 4.1
Differentiate among related terms; i.e., disaster, natural hazard, accidents, emergency, mass emergency, disasters, and catastrophes.

Disaster Defined

Whereas natural hazards focus on geophysical dimensions, disasters focus on the impact of hazards on people and property.

In the previous session on natural hazards, we reviewed this definition of natural disasters from David Alexander:

“A natural disaster can be defined as some rapid, instantaneous or profound impact of the natural environment upon the socio-economic system. Turner specified the phenomenon more completely as “an event, concentrated in time and space, which threatens a society or a relatively self-sufficient subdivision of a society with major unwanted consequences as a result of the collapse of precautions which had hitherto been culturally accepted as adequate” (Turner 1976: 755-6). The concentration of effects must be emphasized: disease and malnutrition kill some 15 million children a year worldwide, yet this is not regarded as a disaster in the same sense” (Alexander, p. 4).

Note that this definition focuses on rapid instantaneous impact; other slow-onset impacts (e.g., droughts and some flood events) may also be considered disasters.

Alternative definition:

· Disaster—an event in which a community undergoes severe danger and incurs such losses to persons and/or property that the resources available within the community are exceeded. In disasters, resources from beyond the local jurisdiction; that is, state or federal level, are required to meet the disaster demands.

Events which fall short of this definition of disaster include:

· Accidents
An unexpected or undesirable event, especially one causing injury to a small number of individuals and/or modest damage to physical structures; e.g., automobile wreck; lightening strike at an individual house.

· Emergency
An unexpected event which places life and/or property in danger and requires immediate response through the use of routine community resources and procedures. Each community may have several levels of emergencies which they use to classify events depending on the extent of community resources involved.

Note that while these classifications may be useful in the aggregate, they may not pertain to specific event scenarios. For instance, a small production line fire may not be significant enough on a community-wide scale to warrant expenditure of huge amounts of resources, and yet may be substantial to a small business and constitute a disaster to that venue.

Extreme cases of disasters are referred to as catastrophes, defined as:

· Catastrophe
An event in which a society incurs or is threatened to incur such losses to persons and/or property that the entire society is affected and extraordinary resources and skills are required, some of which must come from other nations. Numerous tropical cyclones in Bangladesh and earthquakes in Nicaragua in 1972 and Mexico in 1985 are examples of catastrophes which exceeded the capacity of the impacted nations.

FEMA definitions:

· Emergency
Any occasion or instance for which, in the determination of the President, Federal assistance is needed to supplement state and local efforts and capabilities to save lives and to protect property and public health and safety, or to lessen or avert the threat of a catastrophe in any part of the United States.

· Major Disaster
Any natural catastrophe…or, regardless of cause, any fire, flood, or explosion, in any part of the United States, which in the determination of the President causes damage of sufficient severity and magnitude to warrant major disaster assistance under this Act to supplement the efforts and available resources of states, local governments, and disaster relief organizations in alleviating the damage, loss, hardship, or suffering caused thereby.

For further discussion, see Drabek (1996). The Social Dimensions of Disaster (Higher Education Project Instructor Guide).
Objective 4.2
Acquire knowledge of the types of disasters which have occurred in the United States, including a review of declared disasters under the Stafford Act.

Types of Disasters

The types of disasters mirror the types of hazards introduced in the previous sessions.

Review Figure 4.1, “A Disaster Classification.”

Categories:

· Natural

· Industrial (also called “technological”)

· Human (also called “man-made” or “human conflict”

Note also the alternative classification of natural hazards used in the table (Earth, Air, Fire, Water, People).

Disaster Impacts

The impact of disasters is measured in terms of injury to humans and damage to the built and natural environment.

International

Discuss the contents of the following two tables.

See Figure 4.2 [Tobin, Figure 1.1, pp. 3-4, “Deaths from Natural Disasters, a Selection of Events Worldwide”].

See Figure 4.3 [Tobin, Figure 1.7, pp. 21 “Rankings of Countries that Experienced 25 or More Disasters, 1900-1988”].

Note the much higher death tolls in less developed nations and discuss some of the reasons for this fact including the situation in many less developed nations where:

· there is a lower quality of construction, particularly for housing

· there are fewer resources available for mitigation, preparedness, response, and recovery activities

· there are more severe and recurrent natural hazards and more exposure to these hazards

Disasters such as Hurricane Fran, which heavily impacted North Carolina in 1996, can also cause extensive damage to the natural environment including severe beach erosion and tree damage. As of September 1997, utility companies and parks and recreation departments were still clearing right-of-ways of trees felled by Hurricane Fran in September of 1996.

Review Figure 4.4, “Technological Catastrophes,” which provides a list of major technological disasters since 1900.

For further discussion on death toll and casualty statistics, see:

IFRCRSS. (1998). World Disasters Report 1998. International Federation of Red Cross and Red Crescent Societies, Oxford, Oxford University Press, pp. 132-167.

Noji, E.K. ed. (1997). The Public Health Consequences of Disasters. New York, Oxford University Press, pp. 468.

US Disaster History under the Stafford Act

Remarks:
FEMA administers several grant programs which will be covered in more detail later in the course. Funding discussed in this session focuses on the Hazard Mitigation Grant Program (HMGP also referred to as the “404” program since it was established by Section 404 of the Stafford Act) or “total FEMA funding available” which includes HMGP funds plus funding available through the Individual Assistance and Public Assistance disaster relief programs. The figures discussed in this section can be distributed as handouts for this session.

Figure 4.5, “Summary of Declared Disasters, 1988-1996” (Natural Hazard Mitigation: Recasting Disaster Policy and Planning, 1999, Chapter 1, Bohl & Godschalk, p 8) identifies:

The overall frequency and scope of natural disasters in the US:

· 230 declared disasters which occurred in the U.S. between November 1988 (when the Stafford Act took effect) and April 1995.

· These 230 disasters accounted for nearly $1.5 billion in available FEMA disaster relief funding.

· The disaster types listed in the table are the ones used by FEMA to classify declared disasters in their Disaster Automated Reporting and Information System (DARIS).

· The types of disasters are ranked by the total FEMA funding for these three programs combined, with earthquakes, hurricanes, and floods representing the top three categories; nearly 80% of all FEMA funding during the study period went toward earthquakes, hurricanes, and floods.

An indication of the magnitude of disaster types:

· The number of declarations for a particular disaster type is of less importance than the destructive force of each particular event, which explains the wide variation in FEMA funding available. Some disaster types are more numerous, and yet do not cause as much damage as other disaster types which may be less frequent but more destructive.

· While floods were clearly the most frequent type of disaster for which a Presidential disaster declaration was made, representing about 36% of all declarations with 82 events, they accounted for only slightly more than 16% of all FEMA funding available during the time period.

· In contrast, the six earthquakes which occurred represented only 2.6% of all declarations but accounted for nearly 36% of all FEMA funding available. Similarly, the fifteen hurricanes which occurred, represented only 6.5% of all declarations while representing nearly 27% of all FEMA funding available.

· The differences are clearly revealed by the “Average Funding per Declaration” figures: $686 million per earthquake, $205 million per hurricane, and $23 million per flood.

Geographic incidence and scope of disaster occurrence:

· Floods had the most extensive geographic impact, affecting nine FEMA regions, including 35 states and over 1400 counties.

· Snow/ice storms and the flood and tornado category (a hybrid category used by FEMA) also had wide geographic impacts.

· Earthquakes had the most concentrated impact, affecting only two FEMA regions, including two states and 23 counties.

(Note the relentless nature of disaster occurrence in the US: by May 1996 the totals had climbed to a total of 295 declared disasters and $12.6 billion in FEMA disaster relief funding. Since that time, several powerful hurricanes including Opal, Bertha, and Fran have caused disasters; extensive flooding has occurred in the Dakotas and elsewhere; and increased tornado activity have all added significantly to the figures.)

Figure 4.6, “States and Territories Receiving Top Ten Shares of Section 404 Funds, December 1988 – April 1995,” (from Natural Hazard Mitigation: Recasting Disaster Policy and Planning, 1999, Chapter 10, Bohl & Godschalk, p 419):

· Provides an indication of the geographic distribution of disasters which occurred between 1988-1995.

· The table lists the top ten states and territories in terms of the amount of hazard mitigation grants received during the study period.

· California was the top recipient, receiving nearly 19% of all funds distributed during the period.

· The four states hardest hit by the 1993 Midwest Floods—Illinois, Missouri, Iowa, and Kansas—all placed in the top ten and captured a combined share of 41.5% of all 404 funds distributed during the period.

· Two Pacific Territories—American Samoa and the Virgin Islands—also placed in the top ten but only accounted for a combined total of 5.2% of all federal hazard mitigation funds distributed.

· Together, the ten largest recipients accounted for over three-quarters (77.2%) of all federal hazard mitigation funds distributed from 1988 through 1995.

· States with no hazard mitigation applications or funds included Pennsylvania, West Virginia, Wyoming, Montana, Colorado, Idaho, and Nevada. States with some applications but no funds included South Carolina and New York.

Figure 4.7, “Top Ten Disasters by Total FEMA Funding Available, December 1988 – April 1995,” (from Natural Hazard Mitigation: Recasting Disaster Policy and Planning, 1999, Chapter 10, Bohl & Godschalk, p 421):

· Provides background information on the top ten disasters which occurred after the Stafford Act took affect in terms of the total amount of FEMA disaster relief funds available.

· These ten disasters accounted for an astonishing 77% ($8.8 billion) of the total $11.5 billion in funding for all 230 disasters occurring from 1988 through 1995.

· The table shows that five of the largest ten disasters occurred in California.

· The $4.6 billion in total funding for these five California disasters represents 40% of the total for all 230 disasters combined.

· Provides background information on the top ten disasters which occurred after the Examples of Relatively Recent U.S. Disasters.

Examples of Relatively Recent U.S. Disasters

Briefly review and discuss Figure 4.8, which lists recent U.S. disasters and some of their effects.

Objective 4.3
Acquire an understanding of the concept and meaning of risk and vulnerability.

Simple definition of risk:

risk
=
probability of occurrence x vulnerability x exposure to hazard

Definition of hazard in relation to risk and vulnerability:

hazard
=
f (risk x exposure x vulnerability x response)

where

risk
=
the probability of an adverse effect

exposure
=
the proportion or length of time that vulnerable elements are threatened by a hazard or hazards

vulnerability
=
the potential for loss

response
=
the extent to which mitigation (and preparedness) measures are in place

In combination, these elements serve to explain the differences in hazardousness from place to place and from time to time. (Using these definitions) it is not difficult to imagine a small risk (a very low probability of occurrence in a given time period) but a severe hazard. This might be the case for an unprepared, densely settled population . . . a hazard may be lessened if the vulnerable population is protected by mitigation measures or has the financial or other resources to recover from loss.
[Tobin, p. 282-3]

In Natural Disasters, David Alexander offers a somewhat more complex definition:

“A hazard may be regarded as the pre-disaster situation, in which some risk of disaster exists, principally because the human population has placed itself in a situation of vulnerability. When risk becomes tangible and impending, there is a distinct threat of disaster. Hence the sequence of states pertaining to disaster is as follows:

hazard
risk
threat
disaster (impact)
aftermath

Harriss et al. (1978) defined . . . risks as quantified, conditional probabilities that the consequences of hazards will be harmful.

UNDRO (1982) offered a wider definition, in which the concept of risk can be considered in the light of three components:

(a)
the elements at risk (E) comprise the population, properties, economic activities, public services, and so on, which are under the threat of disaster in a given area;

(b)
specific risk (Rs) is the degree of loss likely to be caused by a particular natural phenomenon. It may be expressed as the product of the natural hazard, H, times the vulnerability, V;

(c)
the total risk (Rt) consists of the number of lives likely to be lost, the persons injured, damage to property and disruption to activities caused by a particular natural phenomenon. It is the product of the specific risk (Rs) and the elements at risk (E):

Rt = (E) (Rs) = (E) (H * V)

Looked at another way, human vulnerability is a function of the costs and benefits of inhabiting areas at risk from natural (or technological) disaster:


total
risk
 risk
risk
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=
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-
 mitigation
(
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In comparison to these more detailed definitions of risk, a more simplified definition can view risk in terms of our human perception of the phenomenon. Whether a perceived risk is accepted by society may in and of itself define whether the “risk” is present, at least to the degree that resources are expended in counteractive measures.

Risk amplification occurs as a result of the continued development of past and future disaster areas, but it can be reduced by mitigation efforts. High levels of risk perception can provide the motivation for hazard mitigation, while low levels encourage “laissez faire” (Alexander: 7-8).

For further discussion on vulnerability see, Blaikie et al. (1994) and Bolin and Stanford (1998).

Acceptable Risk:

“An acceptable risk is one which is accepted by those exposed, provided that they are fully informed about the nature of the risk. . . The acceptability of risk is a subjective matter, and there is no objective basis for setting acceptable risk levels. Rather there is a process for determining what risk would be accepted and in specific cases, and the process entails consultation with those to be exposed to the risk.”

The extent to which a risk is acceptable depends in large part on risk perception. Researchers have showed that perceived risk is a function of dozens of variables which vary significantly among social and cultural groups. These variables include social, psychological, physical, technological, and cultural factors.

Review Figure 4.9, “Some Factors Affecting Risk Perception.”

Risk Analysis: Risk is the likelihood of a defined unwanted event or outcome. Thus, risk analysis assesses the probability of damage or injury and actual damage or injury that might occur in light of the hazard and vulnerability analysis.

Figure 4.10, “Variables in Risk Assessment,” lists some specific concerns for technological and natural hazards.

Vulnerability Analysis: Vulnerability to hazards can be defined as the extent to which people will experience harm, and property will be damaged from that hazard. Vulnerability to natural hazards exists both at the present time and in the future. The present level of development and infrastructure generates a set of conditions which result in every area having some degree of vulnerability to natural hazards. That degree of vulnerability will change in the future as an area experiences an increase or decrease in development and whether the community implements or ignores hazard mitigation. Therefore, we can speak of both present vulnerability and future vulnerability.

Present vulnerability refers to the degree of harm to people and damage to property an area would experience were a hazard to occur today. This vulnerability is calculated as a result of the risk or likelihood of various types and strengths of hazards affecting an area, and the current level and quality of development in that area.

Current development affects an area’s vulnerability in the following ways:

· Population of the area: the greater the population, particularly in locations susceptible to impacts from hazard events, the greater the vulnerability due to injury and loss of life;

· Quantity and type of development in the area: the greater the amount and density of development, the greater the vulnerability due to damage and destruction of property;

· Communications networks in the area: the greater the number of communications networks, and the more sophisticated the equipment involved in those networks, the greater the vulnerability due to loss of communications and interruption of services;

· Transportation and utility networks in the area: the greater the volume of people and goods transported through the area, the greater the vulnerability due to the interruption of travel and loss of infrastructure. Also, the more dependent an area is on a single transportation or utility line, the greater the vulnerability due to lack of parallel systems.

Future vulnerability can be thought of as a measure of the extent to which people will experience harm and property would be damaged by a hazard event were a projected scenario of development to occur.

An area’s vulnerability will change with time. For instance, if current development patterns are projected into the future, it is possible to develop estimates of the population and amount of development that will exist in an area at some future point. If an area’s population is growing at a given percentage rate, it is possible to project the population five or ten years in the future. If current development patterns were assumed to continue, the number of additional housing units, commercial establishments, and employment centers could also be projected for similar time periods. Transportation, utility, and communications infrastructure is likely to increase also. Thus, given an increasing population and increasing development, it might appear that an area would have a greater vulnerability to hazards in the future.

Vulnerability will increase markedly if development occurs in areas particularly susceptible to adverse impacts from hazards. A good indicator of potential areas of future vulnerability lies in the local land use regulatory scheme. Areas of the community which have a relatively low present level of vulnerability because they are vacant or low-density properties may become highly vulnerable if the community’s land use regulations (such as the local zoning ordinance) allow for improvements or increases in density for that area.

The presence or absence of effective mitigation measures in the community may also predict future vulnerability. For example, in the absence of strict enforcement of hurricane standards in the building code, an area’s vulnerability to hurricane hazard may increase dramatically, even if development is limited to those areas considered at relatively low risk to hurricane occurrence.

Class Discussion

Ask the class what type of disaster they think is most common in the US, or in their region or state. Contrast these responses with reports which indicate hazardous materials accidents as the most common type of disaster.

Review the “Disaster Classification” table in Figure 4.1. What types of disasters are perceived by the public as the most: common; deadly; avoidable?

Review the list of factors in Figure 4.9, “Some Factors Affecting Risk Perception.” What do you feel is the single most important factor affecting risk perception? What is the strongest motivation for efforts to mitigate future losses of life and property? (You’re looking for a response of “recently experienced disaster” or “regular, prolonged, or severe occurrence of disaster events.”)

Of natural, technological, biological, and human conflict hazards, which category do you feel is of growing concern to emergency management officials in the U.S. today and why? Which do you feel is least understood/appreciated and why?

Is it reasonable to expect emergency management (EM) officials to plan for and mitigate all of these types of hazards? Who besides the EM official might be responsible for mitigating many technological and human-conflict hazards?

Contrast notions of perceived risk and acceptable risk with the actual risk of death from various hazards listed in Figure 4.11, “Risk of Death from Involuntary Hazards.”

� U.S. Government. (1993). Robert T. Stafford Disaster Relief and Emergency Assistance Act, P.L.93-288 as amended. Washington, DC, Reprinted by the Federal Emergency Management Agency.


� Tweeddale, Mark. “The Nature and Handling of Risk.” The Australian Journal of Emergency Management, Vol. 11, No. 3, Spring 1996, pp. 2-4.
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