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Learning Objectives

By the end of this session (readings, lectures and exercises) the student should be 
able to:
2.1
Describe two differences between disaster and catastrophe planning 

2.2
Describe the etiology of events in a catastrophe

2.3
Identify three past catastrophes and the factors that made them catastrophes 
2.4
Identify commonalities between different catastrophes (e.g. they’re all different, but there are commonalities). 

2.5
Describe trends leading toward future events and discuss hypothetical future catastrophic events and their potential affects on modern society
________________________________________________________________________

Session Overview

This unit is designed to bring reality to the conceptual definitions of catastrophe presented in Session 1, by way of three topic discussions:

· A description of many of the ways in which catastrophes and disasters are categorically different from each other;

· A description of several historical catastrophes, and;

· A description of several potential future catastrophes.

Please note that we have provided more examples of both past and future catastrophes than you may want to, or have time to present in the classroom, so you will have to choose what makes most sense for your environment and student audience. At this point in the course, the objective is to familiarize students with the concept of catastrophe in a relatively concrete manner by exploring some past and potential future catastrophes, and looking at some of the commonalities. This is not yet the time to explore the relationship between sociological theory of disaster and catastrophes; this discussion takes place in much more detail in the next nine sessions of this course.

A brief note on vocabulary: In Session 1 we presented some definitions of catastrophe and contrasted them with disasters and emergencies, moving downwards on the intensity/complication scale, and extinction-level events moving upwards. This kind of distinction is only a decade or so old in common academic and government usage. Older publications will likely not use the same vocabulary in the same way, potentially leading to confusion among students as well as practicing emergency managers. For example, much of what we now call catastrophes may appear as crises, disasters or megadisasters in older publications. It will be helpful to encourage students to look at the meaning behind the vocabulary they find in printed sources and relate that meaning to the terminology we are using today. It is clear that today’s terminology may also not survive totally intact into the next decades. For example, many Europeans use of the term “hypercomplexity”, which may find a much wider spread in coming years. Again, the message to students should be to look for the basic concepts behind the terminology used, and not be too sidetracked by the exact words used.

The suggested readings are:

· Bissell, et al: Long-Term Global Threat Assessment: Challenging New Roles for Emergency Managers. (Appendix 1)

· Travis J: Hurricane Katrina: Scientists’ Fears Come True as Hurricane Floods New Orleans. Science, 9 September 2005, Vol 309, pp. 1656-1659.

· Cooper C, Block R: Disaster: Hurricane Katrina and the Failure of Homeland Security. 2006, New York, Times Books.

· Federal Emergency Management Agency: New Madrid Seismic Zone Catastrophic Earthquake Planning. November 20, 2008. Washington, DC. 
The Bissell and FEMA readings are the core readings for this unit; the others add considerable depth and the reality that comes with recent history. All of these readings provide both crucial information and reinforce the concept that catastrophic events have antecedents that can be identified and, in some cases, mitigated. At the very least, students should come away from the readings and discussions with the concept that the causal factors leading to many catastrophes can be recognized early enough to plan and prepare for responses that are based on the realization of the hypercomplex character of catastrophes. References for the historical catastrophes described in this session are to be found at the end of these instructor notes. They are not exhaustive, but will give you a good start, should you want to significantly deepen your understanding of a given event. Please note that most of the public health related references were chosen for their combination of accurate material and low level of technical jargon.

Slide-by-slide Comments and Notations

Session 2 Learning Objectives

By the end of this session, students should be able to:

· 2.1 Describe differences between response planning for disasters and catastrophes

· 2.2 Describe past and future catastrophes

· 2.3 Describe new considerations for catastrophe response planning

Instructors should remind the students that most experience with catastrophes has been historical and outside of the United States. For this reason many of the examples will come from outside of the country, but the principles pertain across borders. Students should not expect to be knowledgeable about catastrophes, because these events are infrequent. They should, therefore, enter into this unit with open minds.

Principles of Disaster Response Planning – 1 and 2

· Hazard, risk and vulnerability analysis: assumes hazards are in local proximity and can be assessed.

· Resource assessment: assumes resources will be available nearby.

· Current  planning methods assume jurisdictional authorities and their incident management system will remain viable.

· Agencies generally plan separately.

· Most jurisdictions assume an all-hazards general operations plan, complemented by scenario-based annexes.

· Test and exercise the plans!

These two slides review principles and steps that upper division and graduate students in EM should already know. There is no need to belabor the points here, but a quick review is needed in order to juxtapose the following slides on catastrophe response planning. Be sure to emphasize the assumptions, particularly the focus on the locality. That is, the hazards that are planned for are those that exist in or predictably visit the locality, such as hurricanes, and the response resources are expected to be within the local jurisdiction or available from neighboring localities. It is also worth noting that hazards assessments typically have no longer than a five to ten year outlook. Note that the FEMA State and Local Planning Guide, which many jurisdictions use as their basic template for EOP and hazards response planning, does not mention in the “hazards unique planning” section the concept of looking into the future for developments that could lead to changes that could significantly increase the risk or intensity of certain hazards. Risk levels are apparently assumed to be static over time and not related to changing climactic conditions. Nor does the guide promote the development of multi-jurisdictional plans for foreseeable potential catastrophes. See http://www.fema.gov/plan/gaheop.shtm.

You may want to ask the students to list the steps taken and content included in a typical jurisdictional EOP.

Catastrophe Response Planning – 1

· Hazards may or may not be ones that have local proximity or history.

· Some of the most powerful events may have a relatively slow onset.

· Sea level rise

· Potential loss of Lake Mead

Now we start the process of examining how catastrophe response planning differs from disaster response planning.

· One of the barriers to considering and planning for catastrophic events is the common mindset that your hazards assessment should focus only on those hazards that are resident in, or particular to the jurisdiction. Many of the hazards likely to result from global climate change cross many jurisdictions and are not particular to any of them. Pandemics are emblematic of events that know no boundaries.

· If you refer to the assigned article by Bissell, et al, you will find numerous examples of hazards profiles that are changing due to overall global climate change. This point in each of these cases is that current planning methods assume a relatively static hazards profile for a given jurisdiction, and do not encourage planners to either think about changing profiles or multi-jurisdictional exposure to a given hazard.

· Most preparedness work has historically focused on rapid-onset events. Many of the historical and future catastrophic events, however, are characterized by a relatively slow onset, even though their actual human toll often supersedes most rapid-onset events. Several slow-onset events are presented in the next sections on past and future potential catastrophes in order to drive this point home. One of those potential events is the potential loss of Lake Mead, straddling the Arizona/Nevada border, and serving as a primary source of water for an estimated 22 million people in four states.
,
 Planning for response to slow onset events presents some advantages logistically, but may require a radically different approach in terms of politics and policies.

Catastrophe Response Planning – 2

· Resource assessment cannot be based on any single jurisdiction.

· Jurisdictional incident management systems will be overwhelmed in most types of catastrophic events.

· Planning based on single agencies will not be adequate for catastrophes.

This slide makes the point in three different ways that planning and preparedness for catastrophes needs to be a multi-jurisdictional, multi-level effort. As noted before, the FEMA State and Local Planning Guide assumes hazards and events are contained within a given jurisdiction, as if they respected politically drawn boundaries. This assumption is likely true for the vast majority of events that call for first responders or even the stand-up of an Emergency Operations Center (EOC). However, this is not the case for catastrophes, for which even states as jurisdictions are too small to contain the event. This reality renders the current predominant planning methodology inadequate for protecting the needs of the population in catastrophic events.

Catastrophe Response Planning – 3

· Planning will need to consider or incorporate methods of integrating international response agencies.

· Scenario-based planning preferred over all-hazards.

· Events too big for a single jurisdiction

· Events may not have physical boundaries (i.e. pandemics)

· Events may be unique: no previous experience

Here are two more points that break the mold of routine emergency response planning.

· The very definition of catastrophe indicates that national resources are stretched or overwhelmed. In the United States we do not normally plan for assistance to come in from outside of the country, but catastrophes are of such magnitude that such considerations must be taken in the planning process. Significant aid was offered from other nations in the aftermath of Hurricane Katrina, but very little of it was allowed, due mostly to interagency disagreement on what should be allowed and from whom. At the same time, some components of our domestic response to Katrina were clearly insufficient. Foreign offers of assistance could have been handled differently if the Department of Homeland Security (DHS), the Department of Health and Human Services (DHHS) and the Department of State (DOS) had previously planned a multiagency protocol for accepting and utilizing emergency assistance from beyond our borders.

· The extreme character of catastrophes, including the very fact that pan-jurisdictional, and even pan-national response may be required, means that planning will only be effective if it focuses on the requirements of the specific event type. For example, while planning for response to a pandemic and catastrophic earthquake may have some similarities, the destructive effects and technologies needed to respond are so different from each other that significantly different approaches are needed.

Catastrophe Response Planning – 4

· Plan exercising is as important as in disaster response planning, but much more complicated.

· Much larger role for science, because future catastrophes may result from phenomena with which modern humankind has little experience (i.e. many of the sequelae of global climate change).

The major point in this slide is that many of the upcoming probable causes of catastrophes are only effectively understood through the findings of on-going scientific work. Familiarity with the sciences, therefore, takes on a much more important role than has previously been assumed in emergency management. It is also important to note that likely upcoming catastrophic events cover so many jurisdictions and provoke so many needs, that their complexity will require hazard-unique planning and exercising. This is, in itself, complex and potentially expensive. Session 12 will describe some of the new multi-jurisdictional catastrophe response planning and exercise techniques that are being developed and implemented by FEMA in Florida and the New Madrid Seismic Zone (NMSZ). While complex, the experience of FEMA and its state and local partners to date indicates that such planning is both feasible and necessary.

Student Exercise 2-1

Assume Lake Mead goes dry in 2021 due to climate change and prolonged drought in the Colorado Basin area. About 22 million people in some 3 states depend on water from that one source for survival. How should emergency managers in Las Vegas prepare to respond?
The suggested student exercises spread throughout this unit are provided as examples of the kind of discussion or interaction we think would help students work with and internalize the material just covered.

Please refer to the reference materials cited above for Lake Mead and search for others that may have been release after this course session was constructed. Here are some of the main questions you may want to guide your students into considering:

a) Is this solely an emergency management issue, or are there perhaps mitigation strategies and actions that could be implemented using the multi-agency resources of all involved states and localities? What kinds of actions might be useful? What would be the roles of emergency managers?

b) If the loss of most of Lake Mead’s water comes to pass, as some researchers believe, what would be the effects on the 20+ million people who currently depend on the water? Think in terms of household water needs, as well as the needs of agriculture and industry. If agriculture in Southern California dries up, how will this affect the nation’s nutritional needs?

c) If the predicted loss of water comes to pass and a massive outmigration of many millions of people is required, what will be the responsibilities of emergency managers?

d) If the water goes dry in 2021, would this represent a slow-onset or rapid-onset event? Why?

The point of these discussions at this stage of the course is not to have the students come up with definitive answers, but rather to force them to consider a very possible upcoming event and its many complexities.

Session 2-2

Past and Future Catastrophes: Their Etiologies and Challenges

· Learning Objectives

2.2a Describe at least two past catastrophes, their causes and course of events.

2.2b Describe at least two potential future catastrophes, their causes and the challenges they would likely bring.

This portion of Unit 2 moves from abstract concepts to the realities of historical examples of catastrophes as well as likely future threats. We include the word “etiologies” in the title of this section of the unit as an attempt to broaden the multi-disciplinary vocabulary of emergency management students. The word “etiology” comes from the fields of public health and medicine, and means the causes of, and typical pathways of a disease or other pathological state. As such, this is a very useful term for emergency managers looking into the future, who can envision calamities as pathologies with distinct causes, pathways, and consequences. In medicine, knowledge of the etiology of a pathology helps bring understanding regarding where successful interventions can be made. As previously mentioned in these instructor notes, we are presenting here more examples than you will be able to utilize in a three-hour lecture period. Please select those you think might resonate best with your students. We suggest you might take the opportunity to look at some of the suggested references for each sample catastrophe presented here, or review information you may have collected over the years on these events. Each example presented in this lecture was selected because it: 1) was clearly an overwhelming event for those present; 2) affected many people both directly and indirectly, in many different ways, and over a significant period of time, and; 3) represents phenomena that could reoccur today.

Middle Ages Black Plague

Situation: A massive change in world trade patterns coupled with an over-populated Europe suffering from 50 years of famine. Famine was partially due to rapid climate change toward colder, less predictable weather. A new microbe, Yersinia pestis entered Europe at this time via ships from Asia, by way of fleas on shipboard rats.

The Black Plague is an example of a catastrophic event that radically changed European and world history, and is thought of by many historians as a seminal event in changing the role of governments vis a vis the well-being of their citizens. Prior to the Black Plague few western governments (such as they were) saw themselves as responsible for protecting their publics from anything except human invaders. Over the many decades of the Black Plague, governments began to engage in both prevention and relief activities, clearly a progenitor of both modern public health and emergency management. For more on this, please see Benedictow, Ole Jørgen: The Black Death 1346-1353: The Complete History.

Brief background: The Plague is a disease that is still around today, caused by the bacterium Yersinia pestis, which can infect a variety of mammals. The typical etiology of Yersinia pestis is that it is transmitted from wild rodent hosts (rats, squirrels, etc) to humans via the bite of fleas that had infested the rodents and picked up the bacterium in their blood meals. Yersinia pestis can also be transmitted, although with considerably less frequency, by way of contact with the flesh, blood, sputum or pus of infected humans or animals.
 The disease can kill people in several ways, including massive body-wide sepsis and pneumonia. It is common that victims turn a dark color as the disease progress, hence the term “black plague”. The case fatality rate can run from 50% to nearly 100%. Yersinia pestis is mysteriously highly infectious sometimes and not so much in other occasions, and has been targeted as a potential biological weapon.


At the time of the onset of the Black Plague, Europe had been undergoing numerous significant changes, several of which teamed with the introduction of Yersinia pestis to wipe out huge portions of many local populations. Successful European agriculture had led to a significant population increase, which, in turn, led to more crowded living conditions. European-Asian commerce had begun to grow. A sudden change to a colder climate decreased crop yields and food availability to the large population, leading to famine at the time that Yersinia pestis entered Europe via shipboard rodents coming in from the East. The European population had no experience with plague and scientists expect that many had compromised immune response systems due to hunger. The result was a massive disease outbreak that lasted decades and eventually resulted in structural changes to society.

Middle Ages Black Plague – 2

· The resulting disease came to be called the “Black Plague” because of the dark color people took as they died.

· Medicine at that time did not understand the disease and was of no help.

· 40% of Europe died in the first 4 years; by 1430 over 70% of Europeans had disappeared.

The consequences of this catastrophe are virtually unimaginable in today’s social consciousness…loss of up to 70% of the population! There was no germ theory-based medicine at the time and no treatments that offered relief. One of the scenes in Monty Python’s Holy Grail movie, depicting carts being pulled through cities to collect the bodies of those who died over night, is probably pretty accurate (minus the jokes).

Middle Ages Black Plague – 3

· Late during this period, governments started to take some responsible action, mostly imposition of quarantines.

· Some communities in England and Ireland practiced “social distancing” with positive results.

Note in this slide the introduction of mitigation and prevention activities, even though the etiology of the pathogen was not at that time understood. At the end of all the suffering, the Black Plague led to several improvements:

· Governments began to take some responsibility for the well being of their people.

· Some mitigative actions, such as quarantine and social distancing, became known as ways of decreasing disease propagation. 

· The huge loss of population, especially among the landless peasant class, led to revised labor relations, giving rise to a “middle” class of merchants and artisans who worked for themselves, not for aristocracy. Given the relative scarcity of labor, workers could demand more recompense and better living conditions.

Note that modern medicine is capable of decreasing the lethality of plague, but not stop it. More worrisome is the specter of the use of genetically altered Yersinia pestis as a bioweapon, against which none of the current control strategies would be efficient.

Little Ice Age in Europe

· Situation: From roughly 1300 to 1850 the climate in the Northern Hemisphere became significantly colder, with 3 minima: 1650, 1770 and 1850.

· Crop-dependent populations hungered and starved.

· Famine decimated the Scandinavian population in Greenland.
This was a slow-onset event of 3.5 centuries duration. The effects for any particular locality differed over the years and they differed also from region to region, but they were serious. For more information, please see Fagan.

We tell students that climate change can bring about local and regional catastrophes. The Little Ice Age was relatively mild in terms of the actual temperature change, less than 1°C, according to the Intergovernmental Panel on Climate Change.
 The calamity it provoked, however, was nothing near mild. Humans had been able to greatly expand their population, based largely on increasingly successful agricultural techniques. The downside, then as now, is that we were also very dependent upon continuing success in growing food, which is ultimately largely dependent on temperature, the availability of water, and viable soils. Many of the crops people used from the 1300s through the 1800s are little different from what we depend on today, with a relatively narrow range of temperature and moisture for optimal growth. When crops failed during this period, they did not just fail locally, but across wide territory, making it difficult or impossible to bring in food from the outside to stem starvation.

Some Europeans sealed their own fates by refusing to change their eating habits. For example, Scandinavians who had begun several colonies on Greenland, starved to death when their crops and grass-fed cattle failed, while the local native people survived eating marine mammals and fish.

Little Ice Age in Europe – 2

· >50% of Icelanders died of hunger.

· Major crop failures let to significant die-offs in parts of Europe and North America.

· Year without a summer: 1816 in North America and Europe. Ice observed as far south as Pennsylvania in July and August. In Europe > 200,000 died of starvation and hypothermia.

The losses of some European populations met or exceeded 50%, such as was the case in Iceland. It was not only in Europe that people succumbed to starvation or related disease; the records of deaths in North America is poor, but there is evidence of some groups, including American Indians, banding together to avoid starvation.

It may be worth noting to students that, while modern society has better heating and food distribution systems, we are just as dependent on favorable weather to grow crops as we were in the 1600s. One of the paradoxical potential sequelae of climate change, as reviewed in the assigned reading by Bissell, et al, is a rapid-onset ice age, which would likely make it quite difficult to support agriculture and other life-support activities affecting 300 million Europeans. For more about this, please see Appendix 2: An Abrupt Climate Change Scenario and Its Implications for United States National Security, by Peter Schwartz and Doug Randall, on contract to the US Department of Defense, 2003.

Little Ice Age in Europe – 3

Classroom discussion: What could European and North American governments and other organizations have done to decrease the suffering and deaths in 1816?

In discussing this question, students should be reminded that mass transportation of food over great distances had not yet been developed in 1816. The U.S. was just recovering from the War of 1812. Given limited means, what could governments have done? What potential innovative actions can we see now in hindsight that people could not see clearly in 1816? If the same kind of cold wave/crop failures were to hit the North American grain crops today, who would suffer?

In this discussion, it is important to remember that governments on both sides of the Atlantic were not used to redistributing resources…except from the poor to the wealthy in large parts of Europe. The strategy and means for mass distribution of large amounts of food outside of markets did not exist at that time. Much of the population in North America in 1816 was rural, making it even more difficult for outside sources to meet the needs of the hungry, even if there had been programs and a sense of social and political responsibility. For the most part, food was localized, and when the local crops failed there was local starvation.

Irish Potato Famine – 1&2

· Situation: A combination of English land grabs of Irish farmland, the virtually complete dependence of a huge percentage of the Irish population on potatoes as their base food stock, and the accidental importation of a rapidly spreading fungus (or blight) left vast hunger, starvation, disease and death in Ireland.

· The blight and crop failure became evident in 1845.

· The British response was confused: First they provided some imported Indian corn, but then stopped and assumed a laissez-faire approach, believing things would sort themselves out.

Instructors who are unfamiliar with this tragedy might wish to read up on it in Black ’47 and Beyond: The Great Irish Famine, by Cormac Ó Gráda.
 This catastrophic event was a combination of natural insult (the potato fungus) and poor decisions made by both the English rulers and the Irish peasants. Prior to the onset of the blight, Ireland had been occupied by England, and virtually all land was forcibly transferred from Irish farmers to new English landlords, essentially making Irish farmers peasants without land rights. The new landlords demanded the planting of wheat and oats crops for export to England, diminishing the land available for Irish agricultural self-sufficiency, thus placing the Irish population in a position of significantly enhanced vulnerability.

Even after the potato blight became a clear reality with obvious consequences for the landless Irish peasants, most of the new British landowners did not allow the Irish to expand the amount of land used for subsistence farming, nor did they allow the Irish to consume the cash crops of grains that were grown on Irish soil for English sale and consumption. 

The British government formed an office to provide a response to the Irish potato blight, but then provided this program with very little in terms of staffing or supplies. For a short while the British provided Indian corn imported from the Americas to the Irish, but then discontinued this practice. While it is fair to say that there were concerned groups of people in England who tried to apply political pressure to force their government to act in a more decisive way, the majority of the British political class reached the conclusion that things in Ireland would sort themselves out on their own.

Irish Potato Famine – 3

· The British army actually escorted shipments of Irish-grown wheat and oats out of Ireland so that British investors would not lose their profits, while Irish peasants died by the thousands.

· The winter of 1846-47 was one of the coldest in recorded history, in a country where winter temperatures are usually mild.

In this slide, students see that the potato blight was confounded by British demands and mismanagement, as well as even more increased pressure from nature in the record-cold winter. While British troops were guarding the out shipment of grains for English consumption, the Irish were starving. Seeing no alternatives, many Irish started to out-ship themselves by whatever means they could find available.

Irish Potato Famine – 4

· Out-migration became one of few options available to Irish peasants, hundreds of thousands of whom migrated to the U.S. and Canada, and later Australia. About 20% of immigrants died while underway.

· Three years into the blight the Irish continued to plant potatoes as their primary survival crop.

In this slide we see that the affected Irish population made both reasonable and deadly poor decisions in their desperation. Huge numbers of starving peasants left the country by whatever means was available, often to North America or Australia as indentured servants, with a significant percentage of them dying while underway. Those who remained behind made the fatal mistake of once again planting potatoes as their primary subsistence crop. Students may read into this history some conclusions about the willingness or ability of desperate populations to make rational decisions and take helpful actions to enhance their own survival in situations of catastrophic losses. The effects of malnourishment on brain function are well known and may be considered when making decisions regarding response and recovery operations for populations facing starvation.

Irish Potato Famine – 5

· Death toll estimates run from 775,000 to 1,500,000 (1845-51) and it is estimated that another 1.5 million emigrated to North America and Australia during that time period.

· Class discussion topic: How did government decisions worsen the situation? What good and poor decisions did the affected population make?

The numbers presented in this slide are both horrendous, and, at the same time only barely describe the suffering from this event. The suggested class discussion questions hit squarely at the human element in converting this natural disaster into a true catastrophe. This is in no way a phenomenon that could be considered an historical relic. If we look at some of the catastrophes that are underway in Sub-Saharan Africa as this course is being written, we see that the starvation, war, and genocide in places like Darfur, Somalia, Sudan and the Ethiopia-Eritrea region are a combination of long-term drought, loss of arable land, competition for scarce survival resources, and the use of military and other means of force to assure the predominance of one group over another. 

We suggest that the instructor also direct some discussion to the out-migration “solution” and all the pain and suffering that was caused by this “least of two evils” decision made by many. Session 8 in this course covers the topic of mass migration, of which the Irish potato famine migration was but one example. Much more than disasters, catastrophes often force or motivate survivors to migrate elsewhere, which can raise disastrous or catastrophic consequences as new populations attempt to move in with people who have been there for generations.

The 1918-19 Influenza Pandemic

· Situation: A strain of the Influenza A virus with which humans had no previous experience hit in three waves in 1918 and 1919 with rapid world-wide spread and cumulative mortality that is estimated by various sources to be in the 40-100 million range.

· Symptoms started like typical influenza but often rapidly progressed to severe pneumonia.

The difference between an epidemic and a pandemic is that the epidemic has limited geographical reach, while a pandemic has worldwide spread (even if not all regions are affected equally). Influenza is a viral disease that typically has annual outbreak cycles, with each year’s outbreaks generally affecting people who had no previous experience with that particular version of the virus (or one similar to it). The virus that caused the 1918-1919 pandemic was genetically different enough that virtually no one had immunity to it. The disparity in fatality numbers is due to the poor recording of death statistics in many countries at that time, exacerbated by the destruction and disorganization that resulted from World War 1.

Session 13 of this course is focused on the modern concern over the potential of another influenza pandemic, which could have equally catastrophic or even worse consequences than the 1918-1919 pandemic. Both this present discussion of the 1918-19 pandemic and the later session that is dedicated to a potential new influenza pandemic are inserted in this course to make it real to students that a catastrophic pandemic is just as possible today as was the Black Plague of the 1300s. Pandemics also present an interesting set of challenges for emergency managers who are contemplating catastrophe preparedness, in that the lead responders to the pandemic would be medical and public health people who know comparatively little about emergency management. However, public health, as is described in Sessions 7 and 13 of this course, does not have the resources to mount and coordinate a societal response to a pandemic, and will have to rely on emergency managers who know comparatively little about the tools and strategies of epidemiology, public health and medicine. Coordination in this kind of catastrophe (that attacks humans rather than physical infrastructure) will be so complicated that the only approach to assuring any kind of effectiveness is to engage in serious multidisciplinary, multi-agency pre-planning and exercising.

1918-19 Influenza Pandemic – 2

· Highest mortality: 20-40 year olds, which is highly unusual.

· WWI troop movements helped spread the virus.

· War-caused devastation, hunger and loss of resources contributed to poor outcome once the flu hit many populations.

For more information on this catastrophe, please see Flu: The Story of the Great Influenza Pandemic of 1918 and the Search for the Virus that Caused It.
 It is thought that this pandemic began at a military base in Kansas, having been passed from pigs to humans in the area. The military base provided a densely populated locale for incubation and propagation of the virus, and also a portal for outmigration to other areas of the world as the troops were assigned elsewhere. This particular version of the influenza virus was unusual in its behavior, in that it attacked healthy young adults with more frequency and more strength than people in older age groups. Because of military movements at that time, toward the end of World War I, the virus moved quickly to Europe and then on to other parts of the world. After a large outbreak in Spain, Americans took to calling it the Spanish flu, mostly unaware that the disease likely started in the U.S. The end of the war stimulated the migration of millions of people, either out of war zones and back to their homes, or out of their home territory toward countries deemed safer, thus providing yet another pathway for the virus to be transported. It is likely that the presence of post-war hunger and poor sanitation also contributed to the seriousness of the disease once it took hold in a new “virgin” population.

1918-19 Influenza Pandemic – 3

· U.S. Experience:

· Hospitals and clinics rapidly overwhelmed

· Alternate care sites attempted, many stayed home

· Many mortuaries overwhelmed

· Many jurisdictions forbad public gatherings

· Some towns attempted to forbid outsiders

· >500,000 died in the U.S.

In the United States, clinical care facilities were rapidly overwhelmed, as were also mortuaries and morgues. Alternate care sites were set up in several East Coast cities, but throughout the country many people chose to suffer at home rather than go to a huge ward of the very sick. Many jurisdictions in the country established social-distancing rules and forbad gatherings of people. Some jurisdictions also attempted, some successfully, to isolate themselves entirely from outsiders. In a 2007 article in the Journal of the American Medical Association, Markel, et al, demonstrated that American cities that adopted the practice of using selected isolation and quarantine during the 1918-19 pandemic significantly decreased transmission of the disease.
 More about this kind of strategy is discussed in Sessions 7 and 13 of this course.

Note that some characteristics of life in the U.S. during that time enabled people to do what might be very difficult or even impossible today, namely, essentially isolate oneself from outsiders during the peaks of the disease. During that time period food came from nearby, and many, if not most people had stores of food they had “canned” from their own gardens. The economy was more organized around local production and consumption, making it more robust in face of vast worker absences or deaths. Today’s economy is much more centralized and interdependent, with widespread use of “just in time” delivery models of crucial resources. This makes the entire economy much more vulnerable to disruptions in critical functions, which is exacerbated by a very large percentage of the population not having a self-sufficient storage of basic foodstuffs. It is not inconceivable that a pandemic could result in widespread hunger and a significant temporary disruption of the monetary economy, in addition to the already horrendous suffering and loss of human life.

Just as has been the case in previous pandemics, the actual death toll of the 1918-19 influenza pandemic is not precisely known. Historians and epidemiologists are comfortable with the assertion that over 500,000 people died of the disease in the United States, but an exact number will never be known. It is more difficult to come to exact numbers of those lost in other countries. For many years, historians guessed at a figure somewhere around 20 million. However, in more recent studies with more effective information gathering and better epidemiologic models, that figure has been re-estimated to fall between 40 and 100 million worldwide.
 Keep in mind that there were less than one-third as many people on the planet then as compared to now.

Hurricanes Katrina and Rita

Situation: Two Category 5 (at one point) hurricanes hit the US Gulf Coast in 2005. The eye of Hurricane Katrina hit some 30 miles east of New Orleans, LA (NOLA) on 29 August, bringing with it a storm surge above 20 feet in many places. The morning after Katrina’s landfall, several of the levees protecting below-sea level New Orleans failed, flooding the majority of the city and significant portions of surrounding suburbs. More than 1,500 people were killed as a result of the storm. Hurricane Rita followed on 24 September, making landfall on the Texas-Louisiana border, forcing the evacuation of much of the area around Houston and diverting resources from response to the needs of Katrina victims.

While it is, perhaps, debatable as to whether Hurricane Katrina and its aftermath qualify as a catastrophe, we add it here as a large event with many catastrophe-like characteristics, one that resides in the collective memory. It is important that students read the Cooper book on Katrina prior to this discussion in order that they may gain an organized understanding of the various causes of the response going so badly, including the overwhelming character of some aspects of the events, poor understanding by federal authorities of their own planning documents, poor relationships between levels of government, poor local preparedness, power plays and interference with incident command at many levels, and misunderstandings among the public as to what government would or could do. At the time of writing this course session, numerous new research publications on Hurricane Katrina and its aftermath are coming available through the Disaster Research Center at the University of Delaware and the Natural Hazards Center at the University of Colorado. We recommend that you peruse the titles of available papers and review those that speak to the issues most important to you and your students. While many of these papers were not written with the concept of catastrophe in mind, many others were…at least as part of the background conceptual model in which the research was conducted.

Katrina and Rita – 2

· Coastal areas were badly damaged in both storms, severely compromising physical and communications infrastructures. 

· Hospitals and health care centers in NOLA were rendered unusable.

This slide indicates 2 of the ways in which these storms had catastrophe-like characteristics. One of the characteristics of catastrophes is their multi-jurisdictional coverage. Hurricane Katrina damaged transportation and communications routes in four states, which greatly complicated the tasks of damage assessments, needs assessments, logistics planning and coordination, and communication from those who were directly affected to those who could provide assistance.

Health care became an issue almost immediately, both for the lack of availability and the need to safely evacuate patients out of hospitals and nursing homes to new locations. The damage was so widespread that solutions were not to be found in the next county (parish) over. In the end, many patients were transported as far away as the Midwest, East Coast and Southwest regions of the country, often without medical records or a responsible companion or family member.

Katrina and Rita – 3

· Many in NOLA did not evacuate prior to Katrina and ended up being trapped in the city in increasingly desperate conditions. 

· The NOLA city government was rendered incapable of mounting a coordinated response. 

· State and federal responses to NOLA were disjointed, late, insufficient, and politically charged.

It is important to note in this slide that, in NOLA, local decisions made a huge difference in how difficult the situation would ultimately become. The City of New Orleans did not issue an evacuation order until it was too late to get everybody out, and poorly coordinated the manpower and mobile resources needed to evacuate those who did not have vehicles. These decisions had significant repercussions on death rates and on the well being of those who stayed behind. Once the storm had hit, the city was no longer capable of mounting a response, due to the vast infrastructure damage and the evacuation of a large number of its workers. NOLA became dependent upon state and federal level resources, as did many other coastal and near-coastal communities in Louisiana, Mississippi, Florida and Alabama.

Katrina and Rita – 4

· Damage from the 2 storms was widespread throughout the Gulf Coast, leaving response resources extremely thin.

· The federal response did not follow its own planning documents.

· States of Texas and Mississippi had fairly well-coordinated responses; Louisiana did not, even into the recovery period.

Katrina hit 4 states and the federal response to all 4 was confused, at least initially. However, in Mississippi, Texas and Alabama the response coordination became increasingly better, whereas it did not in Louisiana for quite some time. This demonstrates the importance of that middle level of response…the state…in bringing about a well-coordinated response.

All 4 of the states that received primary impact from Hurricane Katrina operated under a standard all-hazards emergency operations plan, at both state and local levels. One of the concepts of the all-hazards standardized NIMS approach is that it minimizes confusion as new resources come in from the outside to provide assistance. They all have the same authority structure and use the same vocabulary. However, they do not have the same response plans for the event type at hand, and this created significant problems in the response to Hurricane Katrina. The disarticulation between plans was not only between state and federal plans, but also between the various local jurisdictions within a given state. This was particularly problematic in Louisiana, and contributed to the mass response confusion that reigned in that state for some time. Another area of disarticulation was between federal agencies, and, at times, between federal-level political operatives and emergency managers. The breakdown of the incident management system that resulted from political-level interventions led to such confusion that it sometimes took days, or even weeks to reconstitute organized command. Instructors will want to refer to the assigned Cooper book for more detail, and may want to go to some of the official evaluations released in 2006 by the White House and congress. (http://www.whitehouse.gov/reports/katrina-lessons-learned/) Note that the Government Accountability Office (GAO) has issued numerous reports on various aspects of the response to Hurricane Katrina. You can peruse and acquire them at http://www.gao.gov/docsearch/locate?searched=1&o=0&order_by=rel&search_type=publications&keyword=Hurricane+Katrina&Submit=Search.
Obviously, lessons have been learned, and are still being learned. Texas learned from the late evacuation of NOLA and, when faced with Hurricane Rita a month later, initiated and operated a much more effective evacuation of vulnerable populations. FEMA learned that some kinds of massive events, the focus of this course, require multi-jurisdictional, multi-agency and multi-government joint planning and testing if a region is going to be able to have a coordinated response to predictable events. One of the lessons picked up upon by researchers such as Lagadec
 is that the vastness of the needs caused by the event, and the confusion caused by attempts at response, led to a level of complexity that was too much for the current response system design to handle effectively.

Katrina and Rita – 5

New Orleans’ population one year after Katrina was about 40% of the pre-storm level; in early 2008 it was estimated at about 50%. It is clear that the long-term outmigration of more than 200,000 former inhabitants of the city is one of the effects of the storm.

One of the characteristics of catastrophes is that they have long-term effects, one of which is that many catastrophes will provoke significant out-migration. Session 8 of this course addresses mass migration issues.

Katrina and Rita – 6

What difference does it make, whether you consider the event a disaster or a catastrophe?

This discussion is intended to have two effects:

· It will push students to apply theoretical constructs related to catastrophes to a real event about which there is significant information, and

· It will help students to start to comprehend the level of complexity of catastrophic events. You can help them achieve this by encouraging the students to discuss how many facets of social and economic life were affected by the 1-2 punch that was Katrina and Rita.

· It is OK if students struggle with application of the concepts we have discussed to an event like Hurricane Katrina, or any of the other events we present in this session. The idea is to get them to start working with the new ideas that surround “catastrophe” as an emergency management concept that is distinct from disasters, with real differences in readiness and response approaches.

2.4 Potential Future Catastrophes – Sea Level Rise

Situation: With global warming taking place, there is significant melt-off of arctic, Antarctic and terrestrial glaciers, with resulting waters going to the oceans. Estimates range between one and three meters sea-level rise in the next century, but current melt-offs are progressing much more quickly than any model had predicted.

This section starts the discussion of potential future catastrophes. We present here only a few of the numerous potential events. The focus in this section is to:

· Familiarize students with some of the event types whose causal factors are already in progress and visible,

· Get students used to thinking of catastrophes that have a continuum, including, for many, a lead-on time that allows for mitigation and preparedness, and

· Expose students to the reality that hypercomplex events also have hypercomplex etiologies, and that understanding those etiologies provides opportunities for intervention at various points, both pre- and post event onset.

Sea level rise is an excellent example of a slow-onset event, which we can see now underway in the daily news.

Sea Level Rise – 2

· Low-lying countries: loss of heavily populated land (i.e. Netherlands, Florida, various island countries) or productive agricultural land (i.e. Bangladesh, India, U.S. Gulf Coast)

· Higher sea water will contaminate fresh ground water in many areas.

Sea level rise is both a direct threat and an indirect one. This slide addresses the two direct threats…the ocean will flood areas that are currently populated, and it will contaminate the ground water of many areas that are close to the new coastline but not yet flooded. In the first case populations will have to migrate or drown; in the second they will lose significant agricultural productivity in a world that is already moving toward food inadequacy. Island countries are particularly hard hit, as many of them are low-lying and have nowhere else to go. If authorities can manage peaceful out-migration to another country, the loss of the island might be a significant inconvenience, but if peaceful migration is not allowed, the situation could become catastrophic. See the cases of two island countries (Tuvalu and the Maldives) that, at the time of this writing, are considering the need to evacuate their entire populations to another country, due to rising sea levels. More than 300 million people are estimated to live within the 1-meter flood zone. Please note that many European and international planning agencies are now setting their planning targets based on the assumption of a 5-meter (15+ foot) sea level rise.
,
 

Sea Level Rise – 3

Higher sea level will accentuate the power of storm surges in low-lying areas, at a time when more powerful storms are predicted. 

Results: Massive migration, decrease in food production, increased vulnerability to hurricanes and other coastal storms.

An indirect result of sea level rise is that storm surges will have deeper reach into populated areas. This comes at a time when climatologists are predicting increasingly powerful storms. This raises the fear that Katrina-like events could become commonplace. Either way, mass population relocation will be an inevitable result of the sea level rising, and it won’t just be people moving around within their own countries. As we’ve already mentioned, mass migration is much more likely to result from catastrophes than disasters, and such migrations, in and of themselves have the possibility to become a secondary catastrophe. There are very few examples of mass migrations in the last 500 years of human history that have been accomplished peacefully. See Session 8 of this course for more coverage of this important characteristic of catastrophes.

Much valuable agricultural land around the world lies in deltas, often less than a meter above mean high tide level. This is particularly true in places like Bangladesh, India, Thailand, Cambodia, Myanmar, China and even the Chesapeake Bay area of the United States. In many of these areas the produce of the delta agriculture is important to the survival of populations that are already at risk of starvation. Sea level rise will ruin agriculture by way of inundation for those on or near the coastline, and can also affect agriculture further inland by way of contaminating aquifers with salt water. Such is the predicted case with low-lying Florida, whose produce is sent around the world.

Drought and Desertification

Situation: A combination of global warming and poor land use practices is resulting in loss of overall fresh water available in some significant parts of the world, resulting in the loss of land capable of supporting either crops or natural vegetation. Without vegetation, land converts to desert.

This is another natural event that we can see coming…the process is already underway and is well documented. Photos from sites of new desertification can really help students see this as a reality.

For starters, go to http://www.abc.net.au/science/photos/desertification/ or http://managingwholes.com/photos/index.htm.

Drought and Desertification – 2

· Major loss of agricultural lands in China and India, whose populations are already huge and getting larger.

· Loss of arable land in Africa and elsewhere leading to conflict and war. 

· Predicted loss of Lake Mead, whose waters currently support about 22 million people in the American Southwest.

This is a problem in many parts of the world, and, if Darfur is any example of the human response to drought and desertification, conflicts over increasingly scarce arable land may prove as dangerous as starvation. The rapid loss of underground aquifers adds to the consequences of drought, in many places removing future options to irrigate land that is dry on the surface. The drought in the American Southwest could lead to radical relocation.

Some of the numbers: 

Losses of arable land to desert per year:


China

3,600 km² 

Nigeria

3,510 km² (roughly the size of the state of Rhode Island)



Source: Brown

Drought and Desertification – 3

· Greater unpredictability of water availability in the American Breadbasket (upper Midwest), whose surpluses help feed much of the world.

· Loss of arable land results in increased hunger globally and significant population migrations.

From a global perspective, climate change-generated drought in the American Midwest could prove far more catastrophic than the loss of Lake Mead, because hundreds of millions of people around the world directly or indirectly depend on grains from the American Breadbasket, even in normal times. As global warming decreases crop yield in many parts of the world, each source of grains will become that much more important. 

By this point it should be becoming apparent to students that the hazards and threats we are talking about here may originate years before reaching catastrophic proportions, and may have an etiology that originates on other continents. A drought in the North American Breadbasket can result in many thousands, if not millions of deaths in Asia and Africa. Year-after-year loss of snowpack in Colorado can result in millions of people in Southern California migrating to places with a more secure water supply. Economists have traditionally assured us that if there is a demand, somebody will figure out how to supply the goods demanded. That is clearly not the case where the basic resources we call on are in short supply. These are not just ecological issues; they are the progenitors of potential catastrophes. What skills will emergency managers need in order to contribute to efforts to minimize the effects of slow-moving but massive hazards like drought and desertification?

Drought and Desertification – 4

Classroom discussion topic: Sea level rise and drought/desertification will both likely result in massive population migrations. What roles might emergency management play in minimizing pain and tragedy when large populations relocate? What barriers will need to be addressed?

Population relocation is a recurring theme when one studies catastrophes. This slide presents an opportunity for students to recognize that some of the challenges brought by catastrophes, such as mass population movements, can stem from many different kinds of event, or even more than one event at the same time. When we start to recognize the similarities between event types we can start the process of devising plans that can serve numerous scenarios. Session 8 in this course is devoted entirely to mass relocation, but this is a good time for students to begin contemplating this phenomenon as both a reaction to catastrophe and a potential secondary catastrophe, one that has the potential to be mitigated, but only through complex multi-agency multi-national cooperation. This course provides an opportunity for students to begin thinking of themselves as part of future international efforts to mitigate and respond to catastrophes. 

Global Pandemic

Situation: A pathogenic virus or other microbe mutates (either naturally or by purposeful weaponization) and spreads out into a human population that has no natural immunity to it. There is a significant lag time between the spread of the disease and the ability of medical and pharmaceutical researchers to develop and produce enough vaccines or medicines to effectively counteract the microbe.

The scenario of a pandemic presents a real challenge to both senior and student emergency managers. This is partly because emergency managers tend to have shallow understanding of the science behind disease control. The scenario also runs counter to the more frequent disaster events, in which some outside force damages physical structures and hurts humans in the process. In the pandemic situation, the physical infrastructure is not destroyed, but humans are the locus of damage. The pandemic session later in this course presents much more detail and helps students learn more about the basics of disease control, and suggests meaningful ways in which emergency managers can contribute to improving the outcome from a pandemic.

Global Pandemic – 2

· Health care systems everywhere will be overwhelmed and rendered essentially useless for the majority of the sick.

· Essential functions, such as the delivery of foods and public security services may be significantly compromised.

· Normal commerce may slow to a crawl as people become ill or fear becoming infected.

One of the challenges in a pandemic is that the functioning of the human-built organizational infrastructure will be severely effected, including perhaps some basics like the transport and distribution of food and other basic commodities. The medical system we depend on to take care of sick people will be rapidly overwhelmed, making it necessary to make really tough choices. It is not inconceivable that even basic public safety and security will become challenged.

Global Pandemic – 3

· Depending on the microbe and human responses, many millions or even billions could perish from the combined direct effects of the disease and indirect effects on the supply lines of human necessities.

· Classroom discussion: How do the work of emergency management and public health complement each other?

This slide helps illustrate the enormity of impact that a pandemic could have, meant to impress students with the reality that pandemics represent a threat type that must be taken seriously, and which can only be successfully addressed with a high degree of cooperation between scientific disciplines and the helping and public safety professions. For the class discussion question, you may want to refer to Bissell RA: “Public Health and Medicine in Emergency Management”. Chapter in Disciplines and Disasters in Emergency Management: The Convergence and Divergence of Concepts, Issues and Trends from the Research Literature. David McEntire, ed. John Wiley and Sons, 2007. Note that pandemics, much like the drought and desertification scenario, are an international phenomenon and will require international cooperation.

New Madrid Mega-Earthquake

Situation: The New Madrid fault line along the Mississippi River repeats its 1811-1812 production of one or two Richter-level 8 earthquakes.

It is important that the students read the assigned reading on the New Madrid scenario, as it will provide an important anchor here and plays a key role later in the course. This scenario is one of FEMA’s major planning points for catastrophic preparedness in the United States and has been vetted from many angles as being quite realistic. We believe all EM students should be familiar with this scenario before they graduate! Because this scenario is discussed in considerably more detail in Session 12, the NMSZ scenario is presented here with only enough information to stimulate discussion. 

New Madrid Mega-Earthquake – 2

· The region from Memphis TN to Illinois and from Arkansas to parts of the Eastern Seaboard would be affected.

· This area has very little anti-seismic construction, including transportation infrastructure, water, gas and electricity transmission, critical public buildings such as hospitals and fire stations, as well as private housing.

What converts this event into a catastrophe is the combination of the size of the event (magnitude), the lack of appropriate building codes or building designs, and the important roles the area plays in the national transportation network, power supplies and economy. As is the case with all disasters, this event becomes a catastrophe because of the vulnerability humans built into the built environment, private and public, as well as the design of service systems in a way that assumes their immunity from seismic shaking. 

New Madrid Mega-Earthquake – 3

· A 5-8 state area would be affected; local mutual aid would not work.

· Bridges over the Mississippi River may be uncrossable for several hundred miles, for years.

· Transmission of natural gas, oil, and electricity to much of the East Coast would be affected, perhaps for many months.

The core message in this slide is that the damage and disruption would be so widespread that 1) the entire country would be affected, and 2) local mutual aid compacts would be of little use. Response would require a different kind of thinking and unconventional approaches to logistics.

New Madrid Mega-Earthquake – 4

· Deaths could be in the tens of thousands; injuries in the hundreds of thousands.

· Many places in the world depend on grains transported down the Mississippi River from the American Breadbasket. 

· The sheer quantity of the damage would render rapid reconstruction impossible. Probable significant out-migration. 

In this slide we see some of the core characteristics of a catastrophe: health impacts well beyond regional capabilities, economic impacts that have both national and international consequences, and damage that is so severe that people migrate out of the region in order to survive. Students should start looking at this scenario from the perspective of ALL the resultant needs that would have to be addressed, ranging from basic survival resource provision, to health care, social services, monetary and economic systems, law enforcement, transportation, energy supplies, and, among everything else, prioritization. An instructor could choose any one of these issues for deeper discussion in order to illustrate the “hypercomplexity” of catastrophes.

New Madrid Mega-Earthquake – 5

Classroom discussion: What could or would emergency managers in one local jurisdiction, say, Memphis TN, do when faced with such a catastrophe?

This discussion is designed to push students to consider the on-the-ground local emergency manager perspective. The question is left vague (“when faced with such a catastrophe”) on purpose, so that the instructor or students can address it from either the perspective of an event that has just occurred, or an event for which emergency managers are still in the planning/preparedness stages. Students may find it easy to say that local emergency managers won’t be able to do much in such a scenario. However, you may want to push them into assessing what local EMs could do. 

2.5 Factors Common in Catastrophes

· Events involve many jurisdictions simultaneously

· Jurisdictions are unable to respond effectively alone, but the breadth of the event makes outside help difficult or impossible.

· Response demands outstrip the capabilities of traditional government leadership and resources.

· Many catastrophes do not have an extremely rapid onset.

With this summary of factors common in catastrophes, we want to take the students back up to the conceptual level. This summary should help students internalize their own working definition of “catastrophe”, and begin to realize what a gargantuan task it is to prepare for and respond to such events. The points made in this final section of Session 2 also provide excellent material for exam questions!

Perhaps the most important two points on this slide are the ones that break the stereotypes of sufficient government leadership in any kind of event, and that all high-impact events are of the rapid-onset type.

Factors Common in Catastrophes – 2

· Many catastrophes’ direct effects have long endurance, decades or even centuries.

· Mass migration is a common potential outcome of catastrophes.

· Many causes of both past and future catastrophes are outside of the current emergency management planning mentalities.

All three points in this slide point to the need for emergency management, as a profession, to start thinking and working well outside of the parameters that have become “normal” in the last 25 years or so, if we are going to be useful in protecting our populations in the face of upcoming catastrophes.

Factors Common in Catastrophes – 3

· The complicated etiologies of most causes of catastrophes require strong and sustained interaction between science and emergency management in order to provide any chance of successful mitigation or response planning.

· Poor government response can significantly enhance the peril (Ex: Irish Potato Famine).

The first point on this final slide for this section cannot be overemphasized. If emergency managers are going to serve a role of bringing order to hypercomplex events, they will need to be conversant with at least a basic level of the sciences that inform us of the etiologies of the phenomena that lead to catastrophes. The second point seems self-evident but is needed anyway, making sure that students recognize that we cannot expect good results to come out of poor response management.

2,6 Session 2 Class Exercise and Class Exercise Questions

Classroom exercise: Split the class into 2-4 work groups and have each work group choose a potential future catastrophe from the examples given in class or from the readings. Each group is to develop a list of the potential consequences and complications arising from the event, considering: 
a. Direct human consequences

b. Immediate and long-term environmental consequences

c. Long-term human consequences

d. Complications that would arise when trying to respond to the event.

Each group then reports back to the full class. 

If time is short, you may want to choose selectively among the questions for students to address.

Suggested Exam Questions

1. Catastrophes are characterized by: (select all that are correct)

a) Their effects on multiple jurisdictions simultaneously.

b) Their impacts on entire nations.

c) Their high level of complexity

d) Their increased propensity to stimulate population migration.

Answer: All of the above are characteristics of catastrophes.

2. The Irish Potato Famine demonstrated the degree to which poor government decisions can convert a disaster into a catastrophe.


a) True


b) False
Answer: (a) True. Without the poor decisions made by the British government, the potato famine may have been a local disaster, but not a catastrophe, as the Irish would have been free to use the grains they were raising as food for themselves, rather than exporting it for British profits.
3. Pandemics might lead to hunger.


a) True


b) False

Answer: (a) True. If people fail to come to work because of illness, or fear of contracting illness, food and many other basic supplies may not be delivered in a timely fashion.
4. Emergency managers who want to prepare for future catastrophes should:


a) Invest in the stock market.

b) Become familiar with the scientific literature on global changes.

c) Study more sociology.

d) Seek IAEM certification.

Answer: (b) Hazards and risk profiles are changing and can be best understood and predicted by gaining familiarity with the scientific literature on global changes.

5. Slow-onset events such as sea level rise or desertification may be more difficult to deal with than rapid-onset events because; (select all that are correct)


a) They are harder to recognize as hazards until their effects become threatening.


b) They are likely to provoke both primary effects and mass relocation.


c) There may be no practical means for a given jurisdiction to prevent or mitigate them.


d) There is little evidence that they actually exist.


Answer: (a, b, c) are correct. (d) is incorrect, because there is very strong evidence of both sea level rise and increasing desertification.
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