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Objectives: 

2.1
Discuss students’ perceptions of basic terms.

2.2
Lecture and discussion on basic concepts and theory applicable to hazards and disasters.

2.3  Become familiar with well-known hazards and disasters

     researchers.

_________________________________________________________________

Scope:
The instructor will ask students their opinions of how a specific term or concept is defined.  This will give some information regarding student background and experiences along with their knowledge of hazards and disasters.  During this session, the instructor will discuss various concepts and theory applicable to emergency management in regard to hazards and disasters. 

Recommended Instructor Readings:
Students have been assigned chapters or portions of books along with information from other sources.  It is recommended that the instructor be familiar with these readings in its entirety.

Blanchard, B. Wayne 2006. “Appendix: Select Emergency Management-Related Terms and Definitions.” FEMA Higher Education Project Website.  http://training.fema.gov/EMIWeb/edu/hazdisusems.asp 

Cutter, S.L. (ed.) (2001). American Hazardscapes, The Regionalization of Hazards and Disasters. Washington, D.C., Joseph Henry Press. 

Mileti, D.S. (1999). Disasters by Design, A Reassessment of Natural Hazards in the United States.  Washington, D.C., John Henry Press.

Tobin, G.A. and Montz, B.E. (1997). Natural Hazards, Explanation and Integration. New York, The Guilford Press.

Student Readings:
Cutter, S.L. (ed.) (2001). American Hazardscapes, The Regionalization of Hazards and Disasters. Washington, D.C., Joseph Henry Press. Chapter 1.

Hyndman, D. and Hyndman, D. (2009). Natural Hazards and Disasters (2nd ed.). Belmont, CA, Brooks/Cole. Chapter 1.

Mileti, D.S. (1999). Disasters by Design, A Reassessment of Natural Hazards in the United States.  Washington, D.C., John Henry Press. Summary, Chapter 1.

Tobin, G.A. and Montz, B.E. (1997). Natural Hazards, Explanation and Integration. New York, The Guilford Press. Chapter 1.

Note to Instructors:
A Power Point presentation is available for the instructor.  This course is not dependent on these visual aids but are a tool if the instructor wishes to use them.  Also, if there are any handouts, they should be given to the students.

Objective 2.1: Student Perceptions
This exercise gives the students a chance to discuss their ideas of what specific terms or concepts mean.  The interaction gives the class an opportunity to be more familiar with each other so they will be more comfortable in discussions.  The interchanges among the students along with the instructor may give a positive atmosphere to the educational process by having a friendly class environment.

A. Name each of the following terms or concepts and ask students to define them.  They may want to give an example for each one.

B. Hazards

C. Accidents

D. Emergencies

E. Crises

F. Disasters

G. Catastrophes

H. Calamities

I. Vulnerability

J. Risk

K. Spatial aspects of hazards

L. Temporal aspects of hazards

M. Pervasive events

N. Short fuse events

Objective 2.2: Concepts and Theories Applicable to Hazards and Disasters
After the students have given their definitions of key concepts.  Start a PowerPoint lecture and discussion over the same terms.  Be sure to keep it interactive to keep up their interest.

A. Hazards  

There are several definitions for this key term.  (Probably many students were correct with their perception) Discuss a few definitions and point out the commonalities.

Hazard:  “…natural and social systems interact to produce a hazard…” (Burton, Kates, and White 1993, 24).
Hazard:  A broad concept “that incorporates the probability of the event happening, but also includes the impact or magnitude of the event on society and the environment, as well as the sociopolitical contexts within which these take place.  Hazards are the threats to people and the things they value, whereas risks are measures of the threat of the hazards…” (Cutter 1993, 2).
Hazard:  “A hazard, in the broadest term, is a threat to people and the things they value.  Hazards have a potentiality to them (they could happen), but they also include the actual impact of an event on people or places.  Hazards arise from the interaction between social, technological, and natural systems.”  (Cutter 2001, 2)
Hazard:  “Something that is potentially dangerous or harmful, often the root cause of an unwanted outcome.”  (DHS, NIPP 2006, p. 103)
Hazard: A condition with the potential for harm to the community or environment. Many use the terms “hazard” and “disaster agent” interchangeably. Hence, they will refer to “the hurricane hazard” or even more broadly to “natural hazards” which includes hurricanes, tornadoes, earthquakes and other natural phenomena that have the potential for harm. The hazard is the potential, the disaster is the actual event. (Drabek 1997)
Hazard:  “Hazard means an event or physical condition that has the potential to cause fatalities, injuries, property damage, infrastructure damage, agricultural loss, damage to the environment, interruption of business, or other types of harm or loss”  (FEMA 1997, xxi).
Hazard:  “Relevant to emergency preparedness, a hazard is an emergency or disaster resulting from a natural disaster, or an accidental or man-caused event.”  (FEMA Disaster Dictionary 2001, 58, citing Robert T. Stafford Act, 602)
Hazard Common Concepts
Represents the potential of an event, not just the event

Embraces a societal threat

Natural, Anthropogenic Non-Intentional, Anthropogenic Intentional

Can be a normal event in which society must deal

B. Accident 

As with other terms, there are different definitions and probably concepts which the students discussed.

Accident:  “An unexpected or undesirable event, especially one causing injury to a small number of individuals and/or modest damage to physical structures. Examples would be automotive accidents or damage from lightning striking a house.”  (Drabek 1996, Session 2, p. 3)    
Accident:  “…situations in which an occasion can be handled by…emergency organizations.  The demands that are made on the community are within the scope of domain responsibility of the usual emergency organizations such as police, fire, medical and health personnel.  Such accidents create needs (and damage) which are limited to the accident scene and so few other community facilities are damaged.  Thus, the emergency response is delimited in both location and to the range of emergency activities.  The primary burden of emergency response falls on those organizations that incorporate clearly deferred emergency responsibility into their domains.  When the emergency tasks are completed, there are few vestiges of the accident or lasting effects on the community structure” (Dynes 1998, 117).
Accident:  An event which only requires the response of established organizations – expansion or actions such as going to extra shifts is not called for.  (Quarantelli 1987, 25)
Ask students to name the common variables.

Unexpected or undesirable event.  Injury to small number of individuals and/or modest damage.  Possibly fatalities.  Type of response.

C. Emergencies
There are several definitions for this key term.  (Probably many students were correct with their perception) Discuss a few definitions and point out the commonalities.

Emergency:  “An unexpected event which places life and/or property in danger and requires an immediate response through the use of routine community resources and procedures. Examples would be a multi-automobile wreck, especially involving injury or death, and a fire caused by lightning strike which spreads to other buildings.” Emergencies can be handled with local resources.  (Drabek 1996, Session 2, p. 3)
Emergency:  “Any occasion or instance for which, in the determination of the President, Federal assistance is needed to supplement State and local efforts 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.  The Governor of a State, or the Acting Governor in his/her absence, may request that the President declare an emergency when an incident occurs or threatens to occur in a State which would not qualify under the definition of a major disaster.  Assistance authorized by an emergency declaration is limited to immediate and short-term assistance, and may not exceed $5 million, except when authorized by the FEMA Associate Director for Response and Recovery under certain conditions.”  (FEMA Disaster Dictionary 2001, 39; cites Robert T Stafford Act 102; 44 CFR 206.2, 206.35; 206.63, 206.66, and 503)
Emergency:  An event in which established emergency organizations (such as the American Red Cross or utilities) need to expand their activities.  (Quarantelli 1987, 25.)
Emergency: A sudden and usually unforeseen event that calls for immediate measures to minimize its adverse consequences. (U.N. 1992, 26)

Ask students to name the common variables.

Type of response and organizations.  Routine resources and standard operating procedures.

D. Crises 

As with other terms, there are different definitions and probably concepts which the students discussed.

Crisis:  “Crises involve events and processes that carry severe threat, uncertainty, an unknown outcome, and urgency…Most crises have trigger points so critical as to leave historical marks on nations, groups, and individual lives.  Crises are historical points of reference, distinguishing between the past and the present….Crises come in a variety of forms, such as terrorism (New York World Trade Center and Oklahoma bombings), natural disasters (Hurricanes Hugo and Andrew in Florida, the Holland and Bangladesh flood disasters), nuclear plant accidents (Three-Mile Island and Chernobyl), riots (Los Angeles riot and the Paris riot of 1968, or periodic prison riots), business crises, and organizational crises facing life-or-death situations in a time of rapid environmental change….Crises consist of a ‘short chain of events that destroy or drastically weaken’ a condition of equilibrium and the effectiveness of a system or regime within a period of days, weeks, or hours rather than years….Surprises characterize the dynamics of crisis situations…Some crises are processes of events leading to a level of criticality or degree of intensity generally out of control.  Crises often have past origins, and diagnosing their original sources can help to understand and manage a particular crisis or lead it to alternative state of condition”  (Farazmand 2001, 3-4)

Crisis:  “…an event and/or a situation which endangers the established system, the health, life, and property of its members….the term ‘crisis’ is treated as being separated from…other concepts based on the intensity and scope of influence.  The terms disaster, hazard, accident, etc., refer to only one event and/or situation, while crisis includes the concepts of natural disasters, man-made/technological disasters, and social disasters.”  (Kim and Lee 2001, 502)

Crisis:  “A collective crisis can be conceptualized as having three interrelated features:  (1) a threat of some kind, involving something that the group values; (2) when the occasion occurs it is relatively unexpected, being abrupt, at least in social time; and (3) the need to collectively react for otherwise the effects are seen as likely to be even more negative if nothing is done sooner or later...” (Quarantelli 1998, 257).
Ask students to name the common variables.

Usually short period of extreme danger.  Type of emergency.

E. Disasters
This concept probably has more definitions than the terms.  A lot is determined by the context.

Disaster:  “…a disaster is a singular event that results in widespread losses to people, infrastructure, or the environment.  Disasters originate from many sources, just as hazards do (natural systems, social systems, technology failures).  (Cutter 2001, 3)

Disaster:  “An event in which a community undergoes severe danger and incurs, or is threatened to incur, 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.”  (Drabek 1996, 2-4)
Disaster:  “A disaster is a normatively defined occasion in a community when extraordinary efforts are taken to protect and benefit some social resource whose existence is perceived as threatened” (Dynes 1998, 113).

Disaster:  Differentiating a disaster from an accident “is the extensiveness of the involvement of organizations and other segments within the community…In a community disaster, the pattern of damage may extend to several different places in the community rather than being focalized as it is within a community accident.  Also, a number of community structures, perhaps including those that might house the traditional emergency organizations, might be damaged or destroyed….The increased involvement of other nonemergency organizations then creates the need for coordination of activity and for new patterns of communication among parts of the community that previously had no reason to communicate” (Dynes 1998, 119).

Disaster:  “What is a disaster anyway?  In social science usage as well as in everyday speech…it is a sharp and furious eruption of some kind that splinters the silence for one terrible moment and then goes away.  A Disaster is an ‘event’ with a distinct beginning and a distinct end, and it is by definition extraordinary – a freak of nature, a perversion of the natural processes of life…the two distinguishing properties of a disaster are, first, that it does a good deal of harm, and, second, that it is sudden, unexpected, acute.” (Erikson 1976, 253)

Disaster: An occurrence that has resulted in property damage, deaths, and /or injuries to a community. (FEMA 1990, Definitions and Terms, Instruction 5000.2)

Disaster:  “A major natural disaster, in the sociological sense, can be thought of as a failure of the social systems constituting a community to adapt to an environmental event…It should also be viewed as the failure to develop and distribute, among other things, technology in the form of housing and community infrastructure capable of withstanding such an event” (Peacock and Ragsdale 1997, 24).

Disaster:  “Disasters occur when the demands for action exceed the capabilities for response in a crisis situation” (Quarantelli 1985, 50).

Disaster:  An event in which emergency organizations need to expand and extend themselves (such as going to extra shifts) in order to cope.  (Quarantelli 1987, 25)

Disaster:  “Apparently the word etymologically entered the English language from a work in French (desastre), which in turn was a derivation from two Latin words (dis, astro), which combined meant, roughly, formed on a star.  So, in its early usage, the word disaster had reference to unfavorable or negative effects, usually of a personal nature, resulting from a star or a planet….In time, the word disaster was applied more to major physical disturbances such as earthquakes and floods, or what came to be traditionally known as Acts of God.  With the spread of more secular and non-religious ideologies, nature was increasingly substituted for the supernatural and the tern natural disaster came to the fore” (Quarantelli 1987, 8).

Disaster:  All events which cause at least 100 human deaths, 100 human injuries, or US $1 million economic damages. (Sheehan and Hewitt 1969, p. 20)

Disaster:  “…disasters are significant events…The disruption associated with disaster is, by customary standards, non-trivial.  Disasters are neither confined to isolated subsystems (a single household) nor are they of fleeting duration….Disasters involve the disruption of important societal routines….If damage could be prevented or reduced through human protective action, then disaster—the physical consequence of the intersection of society and natural forces—would not exist.  Disaster is a function of knowledge…When knowledge is adequate, no external force can produce disaster; ships ride out storms, buildings shake but do not collapse in earthquakes, flood levees hold, etc…When knowledge is inadequate, disaster results”  (Stallings 1998, 128-129).

Disaster:  “Disasters originate in the fact that all societies regularly face geophysical, climatological, and technological events that reveal their physical and social vulnerabilities.”  (Tierney, Lindell and Perry 2001, 4)

Disaster:  “A disaster is usually defined as an event that has a large impact on society” (Tobin and Montz 1997, 6).

What are the common variables among these definitions?  Go through the different definitions and discuss the components, both positive and negatives?  Should there be a dollar value?

Societal impacts.  Actual event or threat to people and/or property.  Taxes resources of community.

F. Catastrophes
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.

Catastrophe:  “In catastrophic disasters, tens-or-hundreds of thousands of lives are immediately at risk, State and local resources may well be exhausted from the onset, and government leaders unable to determine or communicate their priority needs.”  (Carafano 2005, 2)
Catastrophe:  “Catastrophic events are different in the severity of the damage, number of persons affected, and the scale of preparation and response required.  They quickly overwhelm or incapacitate local and/or state response capabilities, thus requiring coordinated assistance from outside the affected area.  Thus, the response and recovery capabilities needed during a catastrophic event differ significantly from those required to respond to and recover from a ‘normal disaster’.”  (GAO 2006, 15)

Catastrophe:  “…an event that causes $25 million or more in insured property losses and affects a significant number of property-casualty policyholders and insurers.”  (Insurance Services Office 2000, 2)

Catastrophe:  An event of such impact upon a community that new organizations must be created in order to deal with the situation.  (Quarantelli 1987, 25)

Catastrophe:  “…for a given society might be defined as an event leading to 500 deaths or $10 million in damages.  These figures, however, are arbitrary since levels of impact mean different things to different people in different situations.  Furthermore, we cannot ignore the element of scale.  It would be a catastrophe for a small community if every building were totally destroyed by flooding (as occurred in 1993 in Valmeyer, Illinois), but at the global scale, it would be an insignificant event if only 350 houses were involved…Similarly, $10 million in damage to some communities would be devastating…, especially in less wealthy societies, but others would be able to cope relatively easily” (Tobin and Montz 1997, 7).

What are the common variables among these definitions?  Go through the different definitions and discuss the components, both positive and negatives?  Should there be a dollar value?

Societal impacts.  Actual event or threat.  Extraordinary skills and resources necessary including some from other countries.

G. Calamities
Calamity:  “A massive or extreme catastrophic disaster that extends over time and space.”  Notes the Black Death of the 14th century as an example.  (Drabek 1996, Session 2, p.4)

Show Table 1-1 (McEntire, 2007, p.3)

H. Vulnerability
As with other terms such as disasters and catastrophes, there are several definitions.

Vulnerability:  …the characteristics of a person or group in terms of their capacity to anticipate, cope with, resist, and recover from the impact of a natural hazard. It involves a combination of factors that determine the degree to which someone’s life and livelihood is put at risk by a discrete and identifiable event in nature or in society. (Blaikie, Cannon, Davis, and Wisner, 1994, p. 9)

Vulnerability: Vulnerability is the susceptibility of human settlements to the harmful impacts of natural hazards. Impacts of concern include injuries and deaths to human populations; damage to personal property, housing, public facilities, equipment, and infrastructure; lost jobs, business earnings, and tax revenues, as well as indirect losses caused by interruption of business and production; and the public costs of planning, preparedness, mitigation, response, and recovery. (Deyle, French, Olshansky, Paterson, 1998, p. 121)
Vulnerability:  “A weakness in the design, implementation, or operation of an asset, system, or network that can be exploited by an adversary, or disrupted by a natural hazard or technological failure.”  (DHS, NIPP 2006, p. 105)
Vulnerability:  “Risk is derived from a factual event or condition and the probability of its occurrence multiplied by the consequences it produces.  Vulnerability more often involves a combination of factors tthat make up a system.  Infrastructure systems such as power supply or telecommunications or even all of the infrastructures making up a society as a whold can be analyzed for their vulnerability.  Vulnerability is a measure of how well a system can cope with or sustain a risk.”  (Dymon 2005, p. 8)

Vulnerability:  “Any weakness that can be exploited by an aggressor or, in a non-terrorist threat environment, make an asset susceptible to hazard damage.”  (FEMA (BDHS), 2004)

Vulnerability:  “[The] susceptibility to injury or damage from hazards.”  (Godschalk 1991, 132)

Vulnerability:  “Vulnerability has been variously defined as the threat of exposure, the capacity to suffer harm, and the degree to which different social groups are at risk (Cutter 1996)….Perhaps equally important is the notion that vulnerability varies by location (or space) and over time – it has both temporal and spatial dimensions….There are many types of vulnerability of interest to the hazards community, but three are the most important:  individual, social, and biophysical.  Individual vulnerability is the susceptibility of a person or structure to potential harm from hazards….social vulnerability…describes the demographic characteristics of social groups that make them more or less susceptible to the adverse impacts of hazards.  Social vulnerability suggests that people have created their own vulnerability, largely through their own decisions and actions….Biophysical vulnerability…examines the distribution of hazardous conditions arising from a variety of initiating events such as natural hazards…chemical contaminants, or industrial accidents.”  (Hill and Cutter 2001, 14-15)
Vulnerability:  “…vulnerability is the reactive or dependent component of disaster which is comprised of both the negative and positive attributes from the physical and social environments that increase risk and susceptibility and/or limit resistance and resilience to triggering events…”  (McEntire 1999, 5)

What are the common variables among these definitions?  Go through the different definitions and discuss the components, both positive and negatives? 

Combination of risk and response.  Lack of ability to respond can increase vulnerability.  Planning helps reduce vulnerability.  Exposure, Resistance, and Resilience also part of vulnerability.

I. Risk
Like the terms disaster and vulnerability, there are several definitions.

Risk:  Risk is defined as:  Risk = Hazard x Vulnerability divided by Disaster Management, where “Risk is defined as the scope of consequences (loss of life, damage to property or the environment…. Hazard is defined as the ‘Punch of Nature’ (external forces)…Vulnerability is defined as the weakness/strength of the element at risk…Disaster Management is defined as a comprehensive strategy based on a set of activities to reduce the risk by:  1. Reduction of the vulnerability of the elements at risk. 2. Ensuring that adequate measures are implemented before disaster strikes. 3. Responding as efficiently and effectively as possible to disasters when they occur. 4. Assuring a sustainable development of the region stricken.”  (Benouar and Mimi 2001, 6)

Risk:  “Risk is the probability of an event occurring, or the likelihood of a hazard happening (Presidential/Congressional Commission on Risk Assessment and Risk Management 1997).  Risk emphasizes the estimation and quantification of probability in order to determine appropriate levels of safety or the acceptability of a technology or course of action.  Risk is a component of hazard.”  (Cutter 2001, 3)

Risk:  The possibility of suffering harm from a hazard.  (Deyle, et al. 1998, 121)

Risk:  “Risk is generally defined as the combination of the frequency of occurrence, vulnerability, and the consequence of a specified hazardous event.”  (DHS, NIPP 2006, p. 29)

Risk:  “A measure of potential harm that encompasses threat, vulnerability, and consequence.  In the context of the NIPP, risk is the expected magnitude of loss due to a terrorist attack, natural disaster, or other incident, along with the likelihood of such an event occurring and causing that loss.”  (DHS, NIPP 2006, p. 105)
Risk:  “…the potential losses associated with a hazard and, defined in terms of expected probability and frequency, exposure, and consequences” (FEMA 1997, Multi Hazard Risk Assessment, xxi).

Risk:  The estimated impact that a hazard would have on people, services, facilities, and structures in a community; the likelihood of a hazard event resulting in an adverse condition that causes injury or damage.  Risk is often expressed in relative terms such as a high, moderate, or low likelihood of sustaining damage above a particular threshold due to a specific type of hazard event.  It also can be expressed in terms of potential monetary losses associated with the intensity of the hazard (FEMA 2001 (August), a-6)

Risk:  Risk “is the probability that a hazard will occur during a particular time period.”  (Godschalk 1991, 132)

Risk:  “The term ‘risk’ is used in two ways.  The first is to identify what is at risk from the threats generated by the hazard.  The second is to identify the probability of losing community assets…”  (May 2000, p. 6)

Risk:  The probability of an event or condition occurring.  (Mileti 1999, 106)
Risk: Technical definition as follows: Risk (consequence/unit time) = Frequency (events/unit time) x Magnitude (consequence/event). (NRC 1989)
Risk:  “The probability, based on available data and scientific knowledge, of a disaster occurring in a particular place.”  (Pearce 2000, Chapter 5, p. 27)

Risk: A function of two major factors: (a) the probability that an event, or series of events of various magnitudes, will occur, and (b) the consequences of the event(s). (Petak and Atkinson 1982)
Risk:  The potential losses associated with a hazard, defined in terms of expected probability and frequency, exposure, and consequences.  (Schwab, Topping, Eadie, Deyle, and Smith 1998, 329)

What are the common variables among these definitions?  Go through the different definitions and discuss the components, both positive and negatives? 

Location near physical feature (fault, coast, floodplain, volcano).  Probability of adverse affect.  Can include choice of action and an outcome.  

Risk = Probability of occurrence X vulnerability.  

Total Risk = expected number of fatalities, injuries, property damage, economic loss, or environmental losses.
Relative Risk: determined by geographic location if specific event is a hazard.  Example: ½" snow in Buffalo is routine and not a problem but in Washington, D.C. it is a major issue.

NOTE: Besides these selected definitions, there are more available in “Emergency Management Related Terms and Definitions” compiled by Dr. Wayne Blanchard (2006) from the FEMA Higher Education Project.
J. Spatial Aspects of Hazards and Disasters
Not all hazards occur in all parts of the Earth.

Physical parameters help determine risk.

How many blizzards in Florida?  How many hurricanes in North Dakota?

Areal extent of hazards is also relative.  A flood in an unpopulated area may not have as big an impact as in a populated metropolitan setting.  For example, rural or forested areas versus Nashville, Tennessee.

Some hazards are diffuse and extend over thousands of square miles but impact relatively few people due to low population density.

Ask the students to name some examples of hazards in unpopulated and populated areas.

K. Temporal Aspects of Hazards and Disasters
Timing of events can affect the outcome of hazards.  For example, the Northridge, California earthquake in 1994 occurred around 4:30 am.  Parts of the interstate highway collapsed.  There were 57 fatalities.  What would have happened if it occurred during rush hour?

What if a tornado hits a downtown area at 7:00 pm Sunday instead of during the workday?

Timing is also a factor if there is heavy rain and flooding following a drought?  Can this be beneficial for agricultural interests?  What if the crops are already growing with a flood?

Some hazards are described in relation to the rate of the process or the warning time.  These are pervasive or short fuse events.

L. Pervasive Events
Creeping or pervasive hazards which have no definite beginning or end.

It makes response more difficult.

Examples are drought, heat waves, and cold spells.

M. Short Fuse Events
These hazards can happen without any warnings or relatively short warning periods.

Examples include earthquakes, flash floods, some windstorms, and tornadoes.

Objective 2.3: Hazards and Disaster Researchers
This can be an in-class project (if the classroom has computer and internet access) or an assignment.

The following is a partial list of hazard or disaster researchers.  Have the students look up a researcher’s paper and discuss and/or write a description of their selected individual.  These names are suggestions.  There are several other researchers.

Gilbert White


Thomas A. Birkland

Dennis Mileti


Brenda D. Phillips

Graham Tobin


P.M. Blaikie

Burrell Montz


Roger Kasperson

Thomas Drabek


Thomas Schmidlin

Russell Dynes


David Godschalk

E.L. Quarantelli

David Neal

Susan Cutter


Walter Peacock

Kathleen Tierney

John Pine

Kirsten Dow


Robert A. Stallings

William Waugh Jr.

Richard Sylves


David McEntire


Michael Lindell

Robert Kates


Ken Hewitt

Ian Burton


Tom Cova

Kai Erickson


Jerry Mitchell

Claire Rubin


Deborah S. K. Thomas

David Alexander

Duane Gill

Earl J. Baker


Henry W. Fischer

Steven Picou


Eve Gruntfest

Remind students of the readings for the next class and the material that will be discussed.  After completing discussion on key concepts, the course will start on Topic II (Natural Hazards).  Session 3 deals with Geological Hazards (earthquakes, tsunami, and volcanoes).
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