Instructor Notes for Session No. 15


Course Title: Catastrophe Readiness and Response
Session 15: Course Summary – Major concepts and their integration, plus final exam

Author: Rick Bissell, PhD, UMBC Department of Emergency Health Services

Time: 3 hours

Learning Objectives:

By the end of this session (readings, lectures and exercises) the student should be able to:
15.1 Understand the definitions and differences between major disasters and catastrophes and their societal impacts 
15.2 Explain why traditional all-hazards uni-jurisdictional preparedness and response strategies fail to meet the needs provoked by catastrophes.

15.3 Describe and discuss the various aspects of catastrophes that could critically affect the U.S. disaster response system.

15.4 Describe how disasters and catastrophes result from a combination of hazards and vulnerabilitiesy.

15.5 Discuss the impacts of various preparedness and response system designs on the ability of nations to meet the needs of survivors of catastrophes.

15.6 Discuss major ethical issues and implications to be considered in catastrophe preparedness and response.

15.7 Describe the role that public health plays in minimizing the effects of a catastrophe.

15.8 Discuss mass relocation as a secondary disaster brought about by catastrophes.

15.9 Describe logistical problems resulting from catastrophes, with some potential solutions.

15.10 Identify aspects of climate change that may alter risk, vulnerability and mitigation strategies in preparing for and recovering from catastrophes

15.11 Discuss different recovery strategies following catastrophes, including methods of motivating coordination in conditions of social disarray.

15.12 Discuss the potential failure of existing command and control systems and existing networks in the case of a catastrophe, and the viability of using alternative ad hoc and emergent group structures.
15.13 Describe both Catastrophe Planning Program (CPP) and Integrated Planning System (IPS) approaches to planning for a catastrophe response.

15.14 Use the potential New Madrid earthquake scenario to describe effects of a catastrophe, and the application of both traditional and newer methods of responding to the resulting needs.

15.15 Describe current federal pandemic preparedness and response plans.

15.16 Describe how to design and implement tabletop and other exercises as planning and readiness tools for catastrophe preparedness.

Session Overview
This summary session of the course serves not to introduce new material, but rather to help students review the broad material of the course in a way that brings them to a well-rounded understanding of the dynamics of catastrophes and current thinking regarding what changes need to be made to address catastrophe-caused needs as effectively as possible. Given the breadth of material presented in the course, we can hit only the high points in this session. We think the best way to evoke the kind of analytical thinking that will help students to integrate the material, is to present the students with a series of short discussion questions, with the instructor then guiding the students through the answers where needed. 


Slide 1

What is a catastrophe, and how does it differ from disasters?

Obviously, the differences are to be found among many simultaneously co-varying phenomena, not all of which would apply to any one event. At a minimum, students should be able to discuss the following characteristics:

· Catastrophes are of such magnitude that local and perhaps even state or regional emergency management resources cannot adequately respond, and, because of the size of the event, mutual aid from neighbors cannot be expected.

· Catastrophes destroy enough of the physical or human resource infrastructure (or both), and over such a wide area, that “normal” logistics strategies are unlikely to be effective.

· Control of catastrophe response typically moves away from local toward national, or in some cases, international levels. At the same time, because it may take some time before outside resources can arrive and deploy at many localities, survival for people in those places will depend on local resources.

· Catastrophes may lead to significant permanent outmigration away from the regions of direct impact.

· Catastrophes affect the entire nation, although in manners that differ depending on the circumstances, and may even have significant international effects. For example, in the New Madrid scenario, one of the outcomes may be significant hunger or even starvation in parts of the world that depend on grains shipped down the Mississippi River from Canadian and US Midwest farmers. 

· Catastrophes exist on a continuum of event types: emergency->disaster->catastrophe->extinction level event. The frequency of these events occurring is highest in the least damaging event types, and lowest (thankfully!) at the catastrophe and extinction levels. 

Slide 2

Select one historical and one potential future catastrophe, and describe why these events are different from more common disasters, and describe the long-term effects of both events.

Sessions 1 and 2 both provided several examples of historical catastrophes, as well as numerous potential future ones (Bissell article from JEM Jan 2009). Session 12 also provided the potential future catastrophe scenarios of the New Madrid Seismic Zone (NMSZ) and the Southern Florida Hurricane Ono. Session 13 described a potential pandemic catastrophe. 

The focus in this discussion is on long-term consequences, with the intention of encouraging the students to recognize that the long-term consequences of catastrophes make them long-term events. You should look for discussion that would answer some of the following questions:

· Did the event lead to significant outmigration or depopulation? The Irish Potato Famine is a prime example of such an event in the historical context, and many current and future potential events such as sea level rise or loss of arable land due to desertification could lead to the complete depopulation of certain areas.

· Did the event set back the nation’s economy in significant ways? Hurricane Mitch (1998) is estimated to have set back the economy of Honduras by at least two decades. The Great Lisbon Earthquake and Tsunami of 1755 set the economy of Portugal back so seriously that it gave up its largest colony, Brazil, in order to pay off debts. This essentially ended Portugal’s colonial aspirations.

· Did the event lead to significant political changes or upheaval? The drought and famine in Ethiopia led to the overthrow of Haile Selassie; the 1972 earthquake in Nicaragua led to the overthrow of the decades-long Somoza dictatorship. Under tragic enough circumstances, almost any regime or form of government could potentially collapse.

Students may also want to discuss aggregate levels of suffering in catastrophes. This can certainly be a productive topic of discussion, but, to date, we have no widely recognized means of measuring aggregate suffering, much less over time. Some basic health statistics, such as infant mortality rate, life expectancy at birth and percent of population that is malnourished can serve as indicators of well-being or suffering. They are trackable over time, but these data frequently decrease in reliability during crisis situations.

Slide 3

What are the causal relationships that lead to catastrophes?

How do catastrophes interfere with basic societal functions?

By this point in the students’ career, they should be used to thinking in terms of causal relationships. Session 3 of this course focuses on multiple levels of causal relationships leading to catastrophes. Students should be able to discuss the physical dynamics of the event (even a non-violent event such as a pandemic) within the context of vulnerability and human choices. Vulnerability can be related to such things as where people choose to live and how they construct their physical infrastructure, as well as how they access and provide basic lifeline commodities, such as food, water and health care. Vulnerability can also stem from a lack of mitigation and preparedness activities. Inter-networked power supply, communications, and commodity delivery systems can also increase vulnerability at many levels, in that a failure in one sector of the system can cause failures in others. We have already talked about how an NMSZ earthquake could cause hunger or starvation on other continents, but could also cause widespread electrical power failures, communication failures, and block delivery of natural gas, oil, and gasoline to the U.S. East Coast. Students would do well to also mention personal and family vulnerability, given that catastrophes are characterized by a lack of timely assistance coming in from the outside. Decisions about what types of structure to live in, maintenance of emergency food and water supplies, knowledge of first aid and water purification can make a big difference in the relative vulnerability of individuals and their families. Finally, social structure influences vulnerability considerably; those who have the least education and income typically are much more vulnerable to changes in human ecology brought about by external forces.

Students should be able extrapolate from the discussion of the first question on this slide to discussion of the causal factors leading to interference with basic societal functions in catastrophes. Students should be able to discuss direct causal relationships, such as the loss of electric power, but should also be able to discuss indirect (secondary and tertiary) causal relationships. For example, the lack of food and water can contribute to outmigration, robbery, or even complete disregard for the rules of society if people feel that their lives are at stake. The same lack of food and water might lead to law enforcement, fire service, and health care personnel abandoning their posts in search of basic life-sustaining supplies, thus contributing to the disintegration of local societal functions. Widespread communications outages will severely hamper coordination of any response activities, particularly at the local level where satellite communications equipment is not as available. Power outages will also affect the use of computers in virtually all aspects of modern life, from disaster response coordination, to logistics services, to monetary systems and the management of water supplies and sanitation.

Slide 4 

What special ethical dilemmas are likely to occur in catastrophes?

What ethical principles can guide decision-makers in catastrophes?

How might laws and ethical principles conflict in catastrophes?

Slide 5

Why would convergence be a particular problem in catastrophes?

Why might it be a blessing? How might it be converted from problem to blessing?

Students should immediately remember that catastrophes, by definition, vastly outstrip the available response resources, and that voluntary donations of goods and manpower is likely to result. Convergence is when many things come together at once, which is commonly seen in the post-disaster period, and it can cause bottlenecks in the delivery of materiel and human resources. Such bottlenecks are particularly likely to occur when:

· Supplies are not labeled and/or do not have a stated destination

· Supplies all come to the same entry point

· Supplies which are not needed, or are junk, arrive

· Personnel arrive without supplies to sustain themselves

· Personnel do not have a specific purpose or applicable skills

· People are merely curious or want to take advantage of the catastrophe

The convergence of outside supplies and personnel can be a blessing if they are what is needed, and they can find their way to where they are needed.

To convert negative convergence into positive, emergency response planners should:

· Plan for communities to assess their needs and communicate them to organizers at entry sites.

· Establish and publish what is needed, in terms of supplies and personnel, and what will be needed for them to be self-sustaining, and distribute this information through public channels. Describe what is culturally acceptable. 

· Establish organizational responsibility for managing influx of supplies and people. In some places the Red Cross takes this role. 

· Establish multiple entry points for goods and personnel so as to limit bottlenecks.

· Assume that a certain amount of confusion will take place and not try to control everything that enters the large area affected by the catastrophe.

Slide 6

What might be the roles of public health in helping a catastrophe-struck country to deal with the consequences of the event?

What services must emergency management provide in order for public health workers to be effective in the environment of catastrophes?

Students should be able to mention, at a minimum, the following contributions of public health in catastrophes:

· Public health can help authorities and communities understand the etiology of many catastrophe-related health problems.

· Public health provides a vital system of collecting and analyzing data on the status of targeted groups of people, and can enumerate their needs.

· Public health investigates and prioritizes which health interventions can have the most positive effect in a resource-deprived population, including functions that focus on prevention of further health damage as well as activities that can improve current health conditions.

· Public health can play a major role in protecting disaster responders.

· Public health can help advise emergency managers of the potential unintended consequences of EM decisions. 

· Public health can manage the response if the catastrophe is disease-oriented, or if a major secondary impact of the catastrophe is disease-related.

In order to be effective, public health personnel are likely to need from EMAs:

· Access to communications, transportation, shelter, water and food.

Slide 7

Why might mass relocation constitute a secondary catastrophe?

What obstacles stand in the way of successful mass relocation?

Many kinds of catastrophes could lead to mass relocation, when conditions no longer support human settlement, or when hazards make the risk too high. Students should recognize warfare as one driver of mass relocation; rapid- and slow-onset natural events can also drive populations to move on. Historically, extended droughts, loss of arable land, overuse of natural resources and extended crop failures have forced people to leave their habitat en mass. In the future, many millions of people may be forced into mass migration due to numerous sequelae of climate change, such as coastal area inundation due to sea level rise, loss of farming capacity due to aquifer depletion, and recurrent flooding due to changing rainfall patterns, etc. In each case the reason for leaving is a result of humans living in a vulnerable environment which changes in such a manner that it can no longer support large numbers of people. The mass relocation becomes a secondary catastrophe when:

· The process and conditions of migration are too harsh for survival for many of the migrants.

· There is nowhere within reasonable distance that would support the migrating population.

· People who already occupy lands desired by the migrants are unwilling to share their resources.

History is rife with examples of mass migration resulting in warfare, and most of that occurred prior to the current conditions of high worldwide population density. Obstacles to successful mass relocation are:

· Lack of supportive new places to go,

· Nation-states that are more likely to want to protect their borders than welcome hundreds of thousands or millions of outsiders,

· A lack of enforcement of current worldwide covenants regarding the protection of refugee status, and

· A lack of commitment on an international level to extend, into perpetuity, the resources needed to support those who are fleeing catastrophe.

Slide 8

Name three consequences of climate change that could result in catastrophes. For each consequence, please suggest where in the world might be most likely to suffer the catastrophe.

What new causes of catastrophe are looming, which are not directly related to climate change?

This is a huge topic and has many potential answers. The instructor should make sure that students’ responses are tied to currently known science. Some examples might be:

· Loss of arable land. This may be due to two processes: warming and over-utilization of aquifers. Predictions are that currently warm and dry areas will become warmer and drier, leading to loss of the ability to farm in those areas. Aquifers, by which farmers today raise crops where rainfall is inadequate, are disappearing faster than they can be replenished. Loss of arable land, which is already happening in significant portions of China, India and parts of Africa, is a major potential contributor to malnutrition, starvation, political unrest and mass migration. In the U.S. the Ogallala aquifer, east of the Rocky Mountains, is a major reason that farming can be successful in places like Kansas, Oklahoma and parts of Texas, and it is being depleted rapidly.

· Inundation. As sea levels rise, low-lying coastal areas and islands will be flooded. Some of this land is the foundation of heavily occupied cities, some of it valuable farmland. Either way, many millions of people will be directly or indirectly displaced. Sea level rise also makes periodic inundation due to storm surges more likely. Many coastal areas of the world are vulnerable to this phenomenon.

· Increasingly severe storms. Hurricane Katrina may be only a harbinger of things to come. As sea temperatures rise so also does the probability of severe hurricanes. When this combines with a higher sea level, low-lying areas like New Orleans, Miami, Galveston, and even New York become much more vulnerable to catastrophic damage. Land-based severe storms also increase in a warming world, bringing with them both high winds and a higher probability of catastrophic flooding, which affects humans both directly and indirectly through related crop losses.

· Mega-migrations. As described in Session 8, the phenomena listed above, plus others such as heat exposure and changes in disease ranges, may cause mass migrations of “climate refugees”, perhaps numbering more than a hundred million in some proposed scenarios. These mass migrations become a catastrophe in their own right.

Some examples of new causes of catastrophe that may exert themselves but which are not directly related to climate change are:

· Loss of petroleum as a major source of energy worldwide. We know that this will happen, and it is not too many years out. Nations whose economy is based on the use of petroleum for transport, farming, manufacturing and heating will face massive decreases in productivity and distribution of basic supplies, potentially leading to huge increases in hunger, disease, and a breakdown of social order. Regarding this hazard, the time for catastrophe mitigation is now.

· Use of weapons of mass destruction against civilians. The face of armed conflict has been changing, with a move away from national armies attacking each other directly, to strategies that increasingly make use of non-state terrorist groups or private armies to attack civilian populations. As these groups obtain ever more powerful weapons, the probability of them being used against civilian populations increases. These weapons can come in many forms, including explosive devices, genetically altered microbes, or toxins.

· Mutating pathogens. Even without any purposeful human input, microbes mutate, occasionally resulting in a new variant with the power to sicken or kill large numbers of humans and other animals. Historically, the events that have caused the largest loss of human lives have been through pandemics.
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Recovery from disasters is difficult enough. Name three ways in which the difficulty of recovery from catastrophes far surpasses that of disasters.

Name three ways in which the recovery strategy in catastrophes needs to differ from those for disasters.

Several of the reasons that recovery from catastrophes is so difficult are:

· Replacements for lost resources need to come from far away, given the magnitude of losses.

· Local governments may no longer exist, or lack significant functioning. 

· Transportation barriers impede shipment of goods and services.

· Financial resources are stretched too thinly to respond to all recovery requests simultaneously. Insurance companies may collapse.

· Out-migration: Key personnel for local recovery may evacuate and never return, i.e. health care workers, bankers, local business owners.

· Conditions at many localities may be so serious as to lead to abandonment rather than attempt recovery. 

· Changes to landscape may make sites too vulnerable for future settlement. For example, loss of barrier islands may make coastal settlements too risky.

Some examples of recovery strategy differences for catastrophes are:

· Decrease federal control; devolve recovery coordination to the lowest level possible. Federal and state agencies can handle only so much at once.

· Negotiate pre-event treaties and plan for international assistance in recovery operations.

· Whole communities may need to be triaged, that is, some communities may be selected for recovery assistance while others are not, when resources are insufficient to help all communities recover. Government needs to plan criteria for this kind of decision making.

· Communities and states should conduct pre-event recovery planning, incorporating a catastrophe scenario.
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Why is it likely that certain aspects of the current command and control system would fail in a catastrophe response?

The traditional all-hazards command and control system used in the United States is unlikely to meet the needs occasioned by a catastrophe because:

· The all-hazards system requires that neighboring jurisdictions use similar command and control systems, but does not require that they have similar or coordinated response plans for specific large multi-jurisdictional events such as catastrophes. Conflicting plans make a multi-jurisdictional response difficult.

· Catastrophes create a higher level of demand than a single command center, at any level, can successfully coordinate. 

· The current system is highly government-oriented, whereas catastrophes so thoroughly overwhelm government resources that a high dependence on non-governmental resources is required. 

· The current system is poorly designed to utilize emergent groups or voluntary convergence of resources, both of which are needed in catastrophes.
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What alternate systems of planning for response to catastrophes are being developed and tried?

· The Integrated Planning System (IPS) uses a number of specific catastrophe scenarios. Multi-jurisdictional areas are asked to prepare and implement a large exercise/drill based on a selected scenario, using the current NIMS system of command and control. This forces neighboring jurisdictions to develop a coordinated plan based on a specified scenario that is judged to be likely in the region. This is considered to be an integrated top-down approach to planning for catastrophe response and is highly government-centric.

· The Catastrophic Planning Program is a scenario-driven bottom-up planning program in which all the local jurisdictions, within a specific geographic vulnerable to the scenario’s hazard, are required to assess what needs they would have in the scenario and plan to meet those needs. Because the needs would overwhelm resources, planning must be done on a multi-jurisdictional level, combining both governmental and non-governmental organizations. The planning works its way up to higher jurisdictional levels (states and federal levels), in such a way that the higher coordinating bodies come to understand how local and regional jurisdictions intend to respond, and what kinds of logistical, materiel and human resources they would need.

· The Northatlantic Hypercomplexity approach is not so much a model for addressing catastrophe-related planning needs,but rather is a conceptual model based on the understanding that catastrophes create highly complex needs in a world in which many basic resources are intimately linked in complex systems. The approach stimulates analysis and planning that focuses on networks and probable network failure points, across multiple jurisdictions, including those that cross international boundaries. This approach assumes multiple decision-making points in order to deal with the vast complexity of effects and needs. It is not dependent upon any single command and control system, or system design.
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Describe how the New Madrid Seismic Zone (NMSZ) mega-earthquake scenario meets the description of a catastrophe.

Name the planning method that is being used to prepare the jurisdictions in the NMSZ.

Some of the consequences of a major earthquake in the NMSZ that are characteristic of catastrophes are:

· The earthquake would affect 8 states and many millions of people.

· Destruction to the road system and fallen bridges over the Mississippi River would virtually stop ground and water-based transport in the region.

· Destruction of natural gas, oil and gasoline transportation pipelines would affect the entire region, as well as significant parts of the East Coast.

· Electricity would fail in most of the region, potentially also causing blackouts elsewhere in the Midwest and Mid-Atlantic states.

· No mutual aid could be expected from within the 8-state region.

· Needs for immediate medical assistance would overwhelm anything the U.S. government could provide.

· Outside lifeline assistance could not be expected in many affected communities for many days or weeks.

· Food, shelter, and potable water would be scarce for many millions of people.

· Blocked shipments of grain on the Mississippi River would result in food deficits in other parts of the world.

· Economic productivity would be damaged in a region larger than the NMSZ, due to networked supply lines and just-in-time delivery schedules. This would affect the entire country.

The primary planning method being used at the time of this course construction is the Catastrophic Planning Program, featuring contributions by every jurisdiction in the 8-state region.
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Describe ways in which a pandemic can constitute a catastrophe.

List three characteristics of the U.S. federal pandemic preparedness plan.

Pandemics have historically caused more deaths than any other kind of disaster. They can constitute a catastrophe when:

· They have both a high infection rate and a high case mortality (lethality) rate.

· They cause such a high rate of infection, and fear of infection, that people stop going to work and school.

· Absenteeism causes major deficits in police/security services, health care, food and energy delivery.

· The financial system slows or virtually stops.

· Large numbers of sick overwhelm the health care system and need to be cared for at home or elsewhere.

· Large numbers of dead need to be managed.

The U.S. pandemic preparedness plan (at the time of course preparation) can be characterized by:

· Federal funding and guidance to state and local health departments for jurisdictional preparedness.

· Federal funding and guidance to states to develop and maintain reference labs.

· Federal (CDC) personnel work with states in order to conduct epidemiologic surveillance.

· Actual medical care and infectious disease control measures taking place at the local level under state and local guidance.

· Federal stockpiling of medications and vaccines for distribution to states for local delivery and use.

· Federal coordination between HHS and DHS for management of logistical and communications needs for enabling implementation of federal and state plans.

· Federal (CDC and HHS/PHS) supply of public outreach materials for state and local use.

· DHS concentration on security issues during a pandemic.

· Supply of some federalized health care personnel (NDMS and Public Health Service personnel) to help in federal facilities and protectorates, as well as wherever special need may exist.

Slide 14

What roles could a well-designed table-top exercise play in helping prepare for catastrophes?

List three characteristics of a well-designed table-top exercise.

A table-top exercise can help jurisdictions prepare for catastrophe response and recovery by:

· Helping decision makers recognize the challenges they might face, and become familiar with the roles they would play.

· Pointing out gaps or deficits in plans, resources, and cooperation.

· Helping planners see how decision-makers understand and interact with plans.

· Helping key agency personnel to get to know each other. 

· Stimulating revisions of plans.

· Stimulating outreach to other organizations and jurisdictions.

Table-top exercises are well-designed when they:

· Are consonant with the plans they are testing

· Are realistic in terms of hazards, challenges, and community resources

· Are presented in terms that are easy to understand

· Force decision-makers to work with each other to solve problems

· Include a debriefing period, and

· Integrate findings into plan revisions.
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