Session No. 2

Course Title: Hazards Risk Management

Session 2: Introduction to Hazards Risk Management
Time: 3 hours


Objectives:

2.1 Introduce the concept of risk, and explain how and why individuals and societies continue to face exposure to a range of hazards


2.2 Explain how and why the nature of hazards is changing over time, and why an understanding of these changes is important to the management of risk


2.3 Use open class discussion to consider the definitions related to hazards risk management and reach agreement on specific definitions that will be used throughout the course.

Scope:

During this session, the instructor will give students a general overview of the risk management discipline, and explain how and why risk has been changing over time in American communities (as well as worldwide).The instructor will also provide detailed definitions of key terms that will be used throughout the course.  The instructor will facilitate class discussions to explore the different preconceptions students bring about the nature of hazards, disasters, and risk, and explore how these preconceptions influence how risk management is practiced.   

Readings: 

Student Reading:

It is not anticipated that students will have had an opportunity to have read any course materials at this early point in the course.  
Instructor Reading:

No supplemental background knowledge is required for this session.  However, the instructor can expand upon the session discussions with information from the following articles and resources:

Coppola, Damon. 2011. Introduction to International Disaster Management. Chapter 1: The Management of Disasters; Chapter 3: Risk and Vulnerability. Butterworth Heinemann. Burlington.

Derby, S. L., and R. L. Keeney. 1981. “Risk Analysis: Understanding ‘How Safe is Safe Enough’”. Risk Analysis. 1:217-224.

Jardine, Cynthia G., and Steve E. Hrudey. 1997. Mixed Messages in Risk Communication, Risk Analysis, Vol. 17, No. 4, 1997.

Kaplan, Stanley. 2006. The Words of Risk Analysis. In Risk Analysis: An International Journal. Vol. 17. No. 4. Pp. 407-417. August.
A list of instructor course references/resources is included at the end of this session.


General Requirements:

Provide lectures on the module content, facilitate class discussions, and lead class exercises that build upon the course content using the personal knowledge and experience of the instructor and students.

Power Point slides are provided for the instructor’s use, if so desired.

It is recommended that the modified experiential learning cycle be completed for objectives 2.1 – 2.3 at the end of the session. 


Objective 2.1:
Introduce the concept of risk, and explain how and why individuals and societies continue to face exposure to a range of hazards
Requirements:

Lead a classroom lecture that prompts students to explore how risk affects our daily lives, and why individuals and communities choose to or are required to live in the presence of disaster risk.  Discuss with students why, in light of the presence of hazards and the changing nature of disaster risk, communities must strive to reduce or eliminate such risks through hazards risk management.  Lead class and group exercises to reinforce and further illustrate the lesson materials and to allow students to share their own knowledge, ideas, and experience.
Remarks:

I. Risk is an unavoidable part of life (see Slide 2-3).


A. All people, without exception, and regardless of their geographic location or socioeconomic status, are affected by hazards and the associated risk.


B. As individuals, we are each responsible for managing the risks we face.


1. For some hazards, risk reduction may be mandatory, while for others the choice of whether or not to take action is elective and boils down to our own risk tolerance and our capacity to take action.


2. The instructor can prompt students to think about the risks that they face as individuals.  


i. Students should be able to state whether or not the management of each of the risks they mention is mandatory or elective.


ii. An example of mandatory management of risk is the stator requirement that passengers in privately-owned automobiles wear seatbelts (to reduce the risk associated with automobile accidents).


iii. An example of elective management is the decision by an adult to wear a helmet to reduce the risk associated with bicycle falls or accidents.  


C. As a society, citizens also face risks collectively from a range of large-scale hazards


1. These large scale hazards regularly result in high numbers of deaths and injuries, and cause significant amounts of environmental, economic, and property damages.  


2. Major disasters are most effectively managed as a society, whether at the community level, the state level, or the national level.


3. The instructor can again ask students to consider the risks they face, but this time those which they face collectively as a community.  Students can also describe any elective or mandatory management requirements they may face as a result of these larger scale hazard risks.


II. There are very few hazards that are truly unavoidable.  


A. Despite that options so often exist to risk from most hazards, we still accept the risk associated with them both as individuals and as societies and intentionally choose to expose ourselves. 


B. Except in the rarest of cases, of course, this exposure is not self-destructive but rather in pursuit of some associated benefit that will result from (and only from) the exposure (see slide 2-4).


1. For instance, while coastal regions face notoriously-high levels of risk from meteorological and seismic hazards including hurricanes, cyclones, storm surges, and tsunamis, among others, the vast majority of the world’s population is coastal given the opportunities for commerce, fishing, agriculture, and many other benefits.


2. Many agricultural communities have been established at the base of and along the sides of dormant volcanoes, and in vast floodplains, given the high nutrient content of both of these environments.


3. Inland communities gather along the banks of major rivers for a chance to participate in the commerce that operates up and down those waterways, and for access to the water itself for a wide range of benefits that may be gained.


4. The instructor can ask the students to think about other hazardous environments that societies expose themselves to, and the reasons they might do this.


III. Over time, communities learn how to manage their hazard risk by taking a number of risk reduction actions.


A. Through actions termed hazard mitigation, communities (and individuals residing in those communities) either reduce the chances that a disaster will occur, or reduce the damages that will result if in fact the event does occur.


B. This aspect of community development and growth in the face of risks is evident in such things as housing type (e.g., communities of houses built on stilts), social practices (e.g., emergency warning alarms), laws and regulations (e.g., protection of reefs and mangroves), among others.


C. Typically, individual and community-wide actions taken to address hazard risk have followed both the needs and wants of the individuals, and the needs and wants of the community at-large, all within the confines of the capacity of both individuals and the community to take the necessary actions required.


D. Of course, capacity rarely meets the demand for what is required, either out of a lack of technical knowledge, legal authority, financial means, or simply because there is not sufficient understanding or knowledge that the mitigation measures are needed.


E. Moreover, the nature of communities worldwide is changing rapidly, because of such things as urbanization, migration, globalization, technological innovation, and more (see Slide 2-5)


F. And finally, the nature of many hazards themselves is changing as a result of global climate change, changes in environmental pressures caused by population patterns, geopolitical dynamics, and more.


G. As a result of all of these confounding factors, and despite all of the mitigation actions that have been taken, disasters do still happen almost every day somewhere in the country (and the world, at that), and some of these events are of such great magnitude as to completely devastate the community - requiring decades of recovery thereafter.


IV. The instructor can ask the students to consider how important of a role hazard risk management plays in the community, and to what degree it permeates community life.


Supplemental Considerations
n/a


Objective 2.2:
Explain how and why the nature of hazards is changing over time, and why an understanding of these changes is important to the management of risk
Requirements:

Lead a classroom lecture that explains for students how and why disaster risk has been shifting over time using four key disaster indicators (or “trends”.)  Lead class discussions to reinforce and further illustrate the lesson materials and to allow students to share their own knowledge, ideas, and experience.
Remarks:

I. The nature of hazard risk is driven by a number of factors that are both dependent and independent of those who are affected by that risk (see slide 2-6).


A. Generally, this refers to the severity of events, the geographic area affected by hazards, the number of people and value of property affected, the frequency of events, and more.


B. Because of the constantly-changing nature of risk, the hazard risk management process is an ongoing one, ever seeking to identify and understand new information and to incorporate that information into risk reduction efforts.


C. And as risk is the driving force behind hazard risk management, we must understand what kinds of changes are occurring, and why they are occurring, so that we may address risk accordingly and adapt through time as required (see slide 2-7).


D. It is for this reason that disaster trends are studied.


II. Disaster trends are indicators.


A. We identify and study disaster trends because they can provide us with clues about our risk and help planners with emergency planning, analysis, and prioritization.  


B. Trends tell us what is happening, and help us to determine why. 


III. We often look to trends to find how hazard risks change over time.


A. Hazard risks change as a factor of how often they occur (called likelihood), and as a factor of the types of impacts they cause when they do occur (trends).


B. Some hazards occur more or less frequently because of worldwide changes in climate patterns, while others change in frequency because of measures taken to prevent them or human movements into their path. 

C. These trends can be incremental or extreme and can occur suddenly or over centuries. Several short-term trends may even be part of a larger, long-term change.


IV. Generally, trends represent two major forces (see slide 2-8):

A. Changes in How Often Disasters Occur (Disaster Frequency)

1. These changes can be the result of either or both increases in actual hazard occurrences and increases in human activity where hazards already exist. 

2. Changes in climate patterns, plate tectonics, or other natural systems can cause changes in the frequency of particular natural hazards, regardless of whether the cause of the changes are natural, like El Niño, or manmade, like climate change. 

3. Changes in frequency for technological or intentional hazards can be the result of many factors, such as increased or decreased regulation of industry and increases in international instability (e.g., terrorism).

4. Increases or decreases in human activity also can cause changes in disaster frequency. 

i. As populations move, they inevitably place themselves closer or farther from the range of effects from certain hazards. 

ii. For instance, if a community begins to develop industrial facilities within a floodplain that was previously unoccupied, or in an upstream watershed where the resultant runoff increases flood hazards downstream, it increases its risk to property from flooding.

B. Changes in What Happens as a Result of Disasters (Disaster Consequences)

1. Like changes in disaster likelihood, changes in consequences can be the result of changes in the attributes of the hazard itself or changes in human activity that place people and structures either at more or less risk. 

2. Changes in the attributes of the hazard can occur as part of short- or long-term cycles, permanent changes in the natural processes if the hazard is natural, or changes in the nature of the technologies or tactics in the case of technological and intentional hazards. 

i. The consequences of natural hazards only rarely change independent of human activities. 

ii. The attacks on the U.S. embassies in Kenya and Tanzania and the September 11 attacks on the World Trade Center and the Pentagon display an increase in the consequences of terrorist attacks aimed at Americans. 

iii. A mutation of a certain viral or bacterial organism, resulting in a more deadly pathogen, can cause a drastic increase in consequences.

3. Changes in human activities are probably the most significant cause of increases in the consequences of disasters. 

i. These trends, unfortunately, are predominantly increasing. 

ii. While the effects of disasters worldwide are great, their consequences are the most devastating in developing countries. Smith (1992) lists six reasons for these changes (Smith, 1992)(see slide 2-9):

a) Population growth


b) Land pressure

c) Economic growth

d) Technological innovation

e) Social expectations

f) Growing interdependencies and complexities of systems and society

4. The instructor can ask students to consider the different hazards they face, and describe whether or not they feel that the risk from those hazards has changed over their lifetime, or in comparison to what they may have heard from previous generations in their families.  If students describe any differences, the instructor can ask them to postulate why these changes may have occurred or are occurring.

V. Risk managers must be able to understand why trends occur, and why they change in rate or even reverse.

A. It is not uncommon, for instance, for a trend to exist that is based on incomplete records, or for an incorrect classification of events. 

B. The technology used to detect many hazards has improved, allowing for detection where it formerly was much more difficult or impossible. 

C. Therefore, the lack of recorded instances of certain disasters may very possibly merely be based upon a lack of detection methods.  

D. Trends aren’t certainties, and because the driving forces behind them can reverse, so can the associated trend. 


VI. Recent trends indicate that:


A. The number of people affected by disasters is rising.


B. Overall, disasters are becoming less deadly.


C. Overall, disasters are becoming more costly.
D. The number of disasters is increasing each year.
E. A short discussion on each of these global disaster trends follows.

VII. Trend 1: The Overall Number of People Affected by Disasters Is Rising
A. Earlier in this session, students discussed how the physical location of communities is driven chiefly by the needs of its residents, such as (but not limited to): 

1. Food

2. Water

3. Defense

4. Access to commerce

B. Students also discussed that communities typically assume some form of hazard risk in order to achieve these benefits. 


1. Over time, almost all populations grow, and this is true throughout the United States (and almost everywhere else in the world)


2. As populations grow, so does the size and density of communities, and risk becomes more and more concentrated. 


3. With the change in global societies from being agriculturally-focused to industrial or service oriented, people concentrate more and more into urbanized populations (cities).


4. Statistically, urban areas face higher risk than rural areas.  If we study the disaster experience of 1 million urban dwellers and 1 million rural residents, we will see that more urban dwellers have been affected by disasters than the rural ones (as averaged across the national population).  


5. And therefore, statistics have also shown that the rate of people moving to urban areas is exceeded by the increasing rate of people affected by disasters each year.


VIII. Trend 2: Overall, Disasters Are Becoming Less Deadly


A. Humans are adaptable and quickly adjust to the pressures exerted upon them by nature. 


1. In order to live where they do, to access the different benefits the location affords, they have gradually modified their behavior and their surroundings to reduce their vulnerability to hazard risk.  


2. Through such things as legislation, land use regulations, building codes, technological advances in hazard recognition and warning, better emergency response capacities, sustainable development practices, and other preparedness and mitigation improvements, populations are able to become resilient to fatal impacts.

B. So, while the previous trend has indicated that more people are affected, the percentage of those affected who perish as a result of this interaction is dropping.  


1. This can (and does) mean that, in some years, more people overall are killed than is typically seen in previous years.  However, as a percentage of people affected, the number who perish almost always drops (and has shown consistent decreases over time).


IX. Trend 3: Overall, Disasters Are Becoming More Costly

A. The economic cost of disasters is increasing at an alarming rate. 


B. The year 2011 broke all records for the number of disaster events in the United States exceeding $1 billion in damages as there were 10 individual events of such magnitude.


C. Just 25 years ago, it was only in the rarest of circumstances that an event topped this billion-dollar mark, even accounting for inflation.  Yet today, there are several each year. 


D. There are, or course, several explanations for this increase in the cost of individual events, many of which overlap the causes of other trends.


1. For instance, the number of people in disaster affected areas has grown, which translates to more property and more infrastructure that is affected. 


2. The cost of infrastructure has also increased given more stringent building codes and restrictions (which translates to higher construction costs), the cost of different modern technologies built into these structures, and improved yet more costly materials used, among others.  


3. Disaster costs are only partly the result of damages, though.  Disaster losses, which include such things as lost jobs, lost revenue, decreases in stock values, interrupted commerce, and more, have increased per disaster with increases in globalization and the modernization of commercial markets.  It is because of these interdependencies that disaster losses are now felt hundreds or thousands of miles from the disaster area.


X. Trend 4: The Number of Disasters Is Increasing Each Year


A. One of the most troubling trends to affect the emergency management community is that the number of hazard events, and as result, the number of disasters, is increasing over time.


B. There are three factors that explain these changes.


1. First, it is believed that the global climate is shifting (either because of or in spite of the actions of humans), and this results in a change in meteorological patterns – often with the effect of increasing both the number and severity of adverse events.

2. Scientists have noticed correlations between the loss or destruction of natural buffer zones (dunes, mangroves, wetlands), the destabilization of slopes, and unnatural increases and decreases in average global temperatures, among other related factors, with the changing dynamics of several major natural hazards. 


3. The second reason is that people have continued to settle and congregate in more vulnerable areas.  In doing so, collective vulnerabilities increase and events that may have been easily managed in the past are now resulting in major disasters.


4. And finally, the third factor behind this trend is that technological disasters are increasing in number as greater amounts of industrial chemicals and substances are produced, transported, stored, and used, and the scope of industrial processes in operation expands to more and more communities. 


XI. The instructor can lead a class discussion about how these trends relate to their own experiences in observing and being impacted by disaster events.  Students can discuss whether or not they would have expected the trends to exist in the manner presented – for instance, that the number of deaths has fallen while the cost of damages has increased.  


Supplemental Considerations
n/a



Objective 1.3  
Use open class discussion to consider the definitions related to hazards risk management and reach agreement on specific definitions that will be used throughout the course.

Requirements:

Lead a classroom lecture that introduces the key concepts from which all material presented in this course is derived.  Enable students to explore the different meanings of each term as they relate to personal knowledge and experience, as well as to the professional usages typically encountered in other professions.  Specify for students the correct usage in the emergency management field, and challenge students to consider how this usage differs from their own assumptions or preconceptions.  Lead class and group exercises to reinforce and further illustrate the lesson materials and to allow students to share their own knowledge, ideas, and experience.
Remarks:

I. Risk Management, and the importance of establishing a common lexicon (see slide 2-11)


A. Terminology is a key building block in the foundation of all professions.

1. Each profession maintains its own distinct lexicon, or stock of terms that are used to communicate the actions, individuals, events, inputs and outputs, and other factors that are unique to the profession.


2. It is this distinct lexicon that allows the profession’s many different professionals to clearly and easily communicate in a manner that minimizes confusion, which in turn allows them to work together.


i. Many of the words in a profession’s lexicon have uses both within and outside of the profession which are different from each other, while others are only used in that profession.


ii. Because of these different uses of terms, it is always important to clarify within the profession what such terms mean, and just as importantly, what terms are preferred when communicating certain concepts.


3. It was a risk management practitioner by the name of Stan Kaplan who once claimed that the root of all of the world’s problems stemmed from confusion related to communication and terminology.


i. Dr. Kaplan presented his Two Theorems of Communication in an address to a plenary session at the 1996 annual meeting of the Society for Risk Analysis.  These two theorems included (see slide 2-12):


a) Theorem 1: “50% of the problems in the world result from people using the same words with different meanings”


b) Theorem 2: “The other 50% comes from people using different words with the same meaning”


ii. Through these two theorems, which Kaplan believes to explain the confusion resulting from the different and often conflicting definitions of terms used in all professions, we can better understand the importance of establishing a common lexicon.


4. In the emergency management profession, where hazards risk management is typically performed, the establishment of a common lexicon is especially important (see slide 2-13).  


i. This is because those who call themselves emergency management professionals are drawn from a highly-diverse range of fields of study inclusive of medicine, public policy, engineering, finance, emergency services, logistics, and much more.


ii. The terms of risk management, which are described in this session and used throughout this course, are each terms we use in daily speech, and in each of the different fields from which emergency managers are drawn.  


iii. However, these terms carry highly specific connotation when used in reference to hazards risk management which differ considerably from other professions and from common language.  


iv. Because of the significant intersect between hazards risk management and other professions, as will be discussed throughout this course, it is important that risk management professions know now only the profession-specific usage of the terms, but also that they understand and address how these terms may be interpreted by those whom the risk management practitioner may be communicating (e.g., decision makers, developers, engineers, and members of the general public)


B. The key terms used throughout this course that are fundamental to the practice of hazards risk management, include: 


1. Hazard


2. Risk


i. Risk Likelihood 

ii. Risk Consequence

3. Disaster

4. Catastrophe

5. Vulnerable


6. Safe

7. Hazards Risk Management

C. The goal of establishing a common lexicon early in the course, through the presentation of these key terms, is to ensure consistency in their usage by all in order to minimize unnecessary confusion. 


D. A definition of each term follows.


II. Hazard


A. The practice and study of risk management, like that of every other facet of emergency management, is focused first and foremost on hazards.  And for this reason it is the most logical point to begin the discussion on risk management terminology (see slide 2-14). 

B. The term hazard is deeply rooted in the concept of uncertainty, or chance.  The most likely derivations are either the French word hasard, which is an ancient dice game, or from the Arabic al-zahr, which means “the die.” 

1. In its modern form, a hazard is any event, object, situation, or other condition that has the potential to cause or result in some negative impact inclusive of (but not limited to):

i. Fatalities, injuries, or psychological impacts

ii. Livelihood hardships (e.g., unemployment, decreased quality of life)

iii. Property damage

iv. Infrastructure damage

v. Agricultural loss

vi. Damage to the environment

vii. Interruption of business

viii. Other types of harm or loss 

2. The instructor can prompt the students to think about the different potential negative impacts of hazards, and the range of different hazards that occur.  To ensure that students understand the full spectrum of possible hazards, the instructor should provide the hazard and students should respond.  The instructor should include hazards that exist at the personal level (e.g., an automobile accident) at the community level (e.g., a mudslide), at the regional level (e.g., a hurricane), and at the national level (a pandemic).  

C. Hazards are defined according to a dangerous condition, material, event, or other factor, rather than their originating source or their outcome.  For instance, a river is not a hazard, nor is water.  Rather a condition of there being too much water in a river – referred to as a flood - is how we define the hazard.  The outcome is therefore caused by the hazard, rather than the hazard itself being considered the outcome (see slide 2-15).  

1. Consider that a small earthquake occurs in a community that is well-equipped to deal with earthquakes.  The event is unlikely to result in damages, injuries, deaths, or any other negative event.  Therefore an earthquake (the hazard) occurred, yet there was no disaster.  If we then consider a very large earthquake, even in the same location, it is likely that injuries, fatalities, and damages will occur, perhaps even to the point that the event becomes a disaster (as described later in this objective).  The earthquake therefore has caused a disaster.  

2. For this reason, it is important to understand that when people use phrases such as “disasters such as earthquakes, floods, or blizzards”, this is technically incorrect, and what they are likely referring to are the hazards of the same names, each of which has the potential to cause a disaster.

D. On a personal level, there are a great many hazards that concern us, and which might include falls down the stairway, burning ourselves on the stove, developing cancer, choking on food, and much, much more.  As individuals we are also concerned with larger scale hazards like earthquakes, tornadoes, and blizzards, for example, which still impact each person in the affected area in on a personal level. Emergency managers, however, are specifically concerned with those hazards that have the potential to cause a community-wide incident, or a localized incident of such great impact, that their ability (capacity) to handle the response and recovery requirements are stretched, strained, or exceeded.  

E. The instructor can ask the students to consider hazard scope by naming some of the different hazards that exist in their community, or throughout the United States, that have the potential to stretch, strain, or exceed local response capacity.

1. As students begin to identify different hazards, the instructor can begin to group the responses together such that natural hazards, technological hazards, and intentional hazards each appear as distinct groups.

2. It is important that students distinguish between actual hazards and things that may be the source of a hazard but not a hazard itself (e.g., water is not a hazard, but a flood is).  The hazard is an event or a physical condition.

3. Putting this into the perspective of the public health field, we can consider how we characterize cigarettes and smoking.  The cigarette itself is not a hazard, but rather a source of a hazard, which is either the act of smoking, or the presence of cigarette smoke.

4. It is smoke that results in the health problems associated with cigarettes, not just the mere presence of a cigarette.

F. The instructor can ask the students to think about how they would rank the hazards they have identified from least to most serious.  

1. Students should consider what factors they use to make these decisions and incorporate them into their answers.  

2. The instructor can explain that it is risk, in fact, that tells us which hazards are more serious than others, and why they are more serious.  Risk is the next term addressed.

III. Risk

A. Risk is a very common term that is used in almost every profession, and every facet of life at that, often with vastly different connotations (see slide 2-16).

1. Because of the great range of meanings associated with the term risk, people may be confused when the term is used in a manner other than what they are used to hearing.

i. To some individuals, the term may carry mixed positive and negative implications, or even solely positive implications.

ii. For instance a stockbroker may associate risk with increasing opportunities for financial gain.

iii. To a physician, risk may be associated with a tradeoff of the benefits of treatment versus the potential complications associated with unforeseen reactions, infections, or outcomes.

iv. To a thrill seeker, risk may be associated with an opportunity to break a physical record, climb an unexplored rock face, or experience an adrenaline rush.

v. The instructor can initiate a discussion with students about the nature of risk by asking them to describe what the term means to them as an individual.  

a) The instructor can divide the class into several groups and have the groups work together to create a definition that captures their collective impressions of what the term means.  

b) The instructor can have each group report on their definition and allow students to discuss how the different definitions compare and contrast.

B. To the emergency manager tasked with assessing, analyzing, and ultimately managing risk, the term always carries a negative implication.  

1. In other words, there are no ‘positives’ associated with a hazard’s risk as there are in other professions.

2. Unfortunately, even among risk managers, there is no single accepted definition for the term. 

C. If a hazard is something with the potential to cause negative impacts, it is risk that tells us the relative severity of that hazard.  In other words, risk is a measure of hazard severity or seriousness.

1. However, this definition is not sufficiently descriptive to inform us about how exactly hazard severity may be measured

2. One of the simplest and most common definitions of risk preferred by many disaster managers and which will be used throughout this course is displayed in the equation that states risk is the likelihood of an event’s occurrence multiplied by the consequence of an event (if it were to occur).  

i. This can also be written as follows: 
RISK = LIKELIHOOD × CONSEQUENCE (Ansell and Wharton, 1992)

ii. The terms used in this formula, likelihood and consequence, are also key risk management terms which are individually defined later in this objective.

3. In many variants of the emergency management usage of the term Risk, a third factor called vulnerability is included.  

i. Vulnerability, which is described below, measures the influence of different factors on each of these two risk factors (likelihood and consequence).

ii. However, the concept of vulnerability and the nature of its influence on the measurement of risk are each addressed later in this objective. 

D. Likelihood (as a component of risk) (see slide 2-17)

1. Likelihood, or ‘hazard likelihood’ as it is also called when related to risk, refers to the chance that a particular hazard will result in an actual event or situation.

2. In other words, the likelihood of a flood refers to the numerical or statistical chance that there will be a condition marked by excess water (a loose definition of a flood).  

3. Likelihood may be expressed either as a probability or a frequency.

i. Probability is expressed as a fraction, ratio, or percentage, and generally tells one how likely it is that an event will occur at least once in a given time period.  

ii. Frequency, on the other hand, looks quite literally at how frequently an event will occur in a given time period, and is typically measured as a return interval (e.g., 100-year flood) or as a rate of occurrence (e.g., 3 events per year).  

iii. Which of these formats that the practitioner selects to represent risk likelihood is largely a function of what meets the analysis being considered and is driven primarily by the information at hand and the hazard or hazards that are being assessed.  

E. Consequence (as a component of risk) (see slide 2-18)

1. The consequence component of risk is a measure of the effect that an event caused by the particular hazard would have on people, property, the environment, the economy, or aesthetics, among other factors.

2. Risk consequence is directly related to the size or magnitude of the event that occurs.  For instance, we cannot represent the risk of all hurricanes in a given area with a single calculation of risk.  Rather, we must consider the different likelihoods and consequences of hurricanes of varying sizes (e.g., Categories 1, 3, and 5.)

F. Using these two definitions (of risk likelihood and risk consequence), we can say that risk is a function that tells us for a given hazard how often an event of particular magnitude will occur and with what associated consequences when it does.

1. The instructor can ask the students whether or not either of these factors (likelihood and consequence) considered in isolation can adequately inform us about a hazard’s risk.

2. The simple fact is that they cannot, given that risk each heavily influences the other.

3. For instance, there are many hazards that occur quite often that have almost no negative impacts.  And there are other hazards that occur with great infrequency, but carry catastrophic consequences when the do.  

4. The instructor can help students to better understand how a hazard’s risk is influenced by both factors together by considering for each of the following whether the likelihood is frequent or infrequent, and whether the consequence is small or large.  

i. Meteor shower

ii. Detonation of a nuclear device

iii. The common cold

iv. Pandemic influenza

v. Snow flurries

vi. Heat lightning

vii. Dam Failure

G. The instructor can ask the students to explain the difference between a hazard and a risk.

1. Students should be able at this point to easily distinguish at this point that a hazard and a risk are interrelated, but certainly not the same.

2. These terms are in fact used interchangeably in some fields, such as public sector risk management, which does cause confusion.

3. In emergency management, the concept of risk has no meaning without a hazard to identify it.  

i. A risk is related to a hazard in that the risk is a measure of the hazard’s likelihood and consequence.  

ii. A hazard is an event or a condition, whereas a risk is a measure of that event or condition.

iii. The instructor can transition from the term risk to the next term, disaster, by asking students what happens when a hazard’s risk is realized.  

IV. Disaster 

A. The instructor can ask the students to explain what it is that they believe makes a situation a disaster (see Slide 2-19).

1. The term disaster is so common in our daily lexicon that it is now used to describe such mundane things as a non-matching clothing combination.

2. Events that do not go as well as planned are also often referred to as disasters.

3. Students are likely to have many other personal interpretations of the term that show the diversity of common usage.

B. Like the terms hazard and risk, the term disaster has ancient roots.   The term is believed to be derived from the Latin roots dis- and astro, meaning “away from the stars” or, in other words, an event to be blamed on an unfortunate astrological configuration. 

C. In the previous discussions about the terms hazard and risk in the emergency management profession, the instructor discussed with students that hazards were events or conditions that had the potential to result in negative impacts, and that risk defined how likely it was that negative impacts would result and what those impacts would be for a given magnitude.  

D. In emergency management, an emergency is an event that occurs when hazard risk is realized, and negative conditions or impacts exist as a result.

1. However, to be considered a disaster, the realized hazard risk must result in one or more conditions (also called response requirements) that are of such a magnitude as to overwhelm the ability of a person, community, region, or country, for instance, to adequately meet them.  

2. The United Nations, which regularly manages risk on an international scale, defines a disaster to be, “a serious disruption of the functioning of society, causing widespread human, material, or environmental losses which exceed the ability of affected society to cope using only its own resources
”  

3. The existence of a disaster, therefore, is relative to response capacity, specifically in terms of the person, place, or administrative entity to which the conditions caused by the event are in fact disastrous (e.g., national disaster).

i. The instructor can illustrate this point by asking students to consider the hazard “structure fire.”  

ii. Students should first be asked to imagine a situation where a single residential structure is impacted by a fire to the point of total loss of the building.  For many individuals or families, were they to have been residing in a house affected in such a manner, the associated response requirements (including finding immediate shelter, securing food and water, and clothing, among other needs) are likely to be excessive to the point of being overwhelming.  

iii. For the jurisdiction where the house is located, however, this event is not likely to be a disaster.  There is certainly some degree of property loss, and possibly even injury or loss of life for the inhabitants. However, as fires are routine occurrences that are easily managed, they normally are not considered disasters. This is, by definition, an emergency event.

iv. If students are instead asked to consider what happened during the Great Chicago fire of 1871, they will see a different situation entirely.  As a result of this event, more than 2000 acres of urban land were destroyed over the course of three days. Overall, the destruction included 28 miles of roads, 120 miles of sidewalk, 2000 lampposts, and 18,000 buildings, all totaling over $200 million in property damage (one-third of the value of all property in the city at the time). Between two and three hundred people died.  The emergency services agencies in Chicago at that time were unable to control the spreading fire nor could they adequately manage its aftermath.

v. While both of these events are fires, only the Chicago fire can be considered a disaster by definition. 

4. Disasters grow in intensity as progressively larger response units are overwhelmed by their impacts. 

i. A local disaster is not a national disaster, for instance, if the state’s response resources are able to adequately manage the consequences. 

ii. If these consequences cannot be managed by the state government, however, Federal resources must be requested to assist and the disaster becomes national in scope.  

5. Disasters may also develop slowly over time, or be “creeping” as they are also referred. 

i. Sudden-onset disasters are what we typically think of given that they are the most obvious and easiest to identify.  

a) They often occur with little or no advance warning, and most of their damaging effects are sustained within hours or days. 

b) These events are typically the result of earthquakes, tsunamis, volcanoes, landslides, tornadoes, or floods. 

ii. Creeping disasters, however, occur when the ability of response agencies to support people’s needs degrades over weeks or months, and they can persist for months or years once discovered. 

iii. Examples of hazards that have caused creeping disasters include drought, heat waves, epidemics, land subsidence, and pollution.

E. The instructor can ask the students to name some famous disasters that have occurred in the United States in the past 100 years.  

1. Students should be able to recall large-scale events such as Hurricane Katrina, the September 11th terrorist attacks or the Northridge earthquake.  All disasters, small or large, are the result of a hazard risk being realized.  

2. The instructor can ask the students to describe what hazard caused each disaster to occur, and why they believe the event resulted in a disaster (i.e., why were the affected jurisdictions, and the state or states involved, unable to adequately manage the response requirements that existed).

F. The instructor can transition from the discussion on disasters to that of the next term, catastrophe, by asking students whether there is any degree to which one disaster relates to another (in terms of severity).  The instructor can also ask if there is any designation for an event that is more significant than disaster, and what would categorize the event as such.

V. Catastrophe

A. In the previous discussions, the instructor prompted students to consider how hazard events might exist on a continuum of severity from minor to major, primarily as a factor of response requirements meeting or exceeding response capacity (see slide 2-20).

B. Students considered how an event in one well-prepared community may not become a disaster given their capacity to manage the impacts, while the same scale of event in an unprepared community would be more likely to become a disaster given the possibility of unmet response requirements.  

C. To better communicate these differences, the instructor can review several terms, from smallest to largest, that highlight the existence of an event severity continuum.  The terms provided are used to describe events as they increase in scope and severity (however, it should be noted that there still exists no profession-wide agreement on what these terms are, and how they are defined).

1. At the benign end of the continuum is the term incident, which refers to an event that is minor in scope and complexity and is easily managed at the local level by local resources.

2. Next is the emergency, which is an event that strains local resources, but which is managed without overwhelming them.  In other words, outside resources are not requested (nor do they need to be).

3. A disaster, as was described in the last section, is an incident that overwhelms the response capacity of a single community, of several communities, of one or more counties, or one or more states.  

4. When a hazard event is of such great magnitude that its consequences overwhelm the response capacities of all administrative levels from local to Federal, the event is considered a catastrophe.

D. The term catastrophe marks the upper extreme of the continuum used to describe the outcome of hazard-induced events.

1. It is important to note, however, that an event need not overwhelm every aspect of emergency response to be a catastrophe.  Rather, if just one key emergency support function (or ESF) cannot meet demands, utilizing all available resources (local, state, and Federal), then the event is likely to be catastrophic in nature.  

2. For instance, consider a flood incident that is managed in every regard other than that the potable water needs of those affected cannot be met by any means.

3. Even if shelter, clothing, and food are provided, without potable water the vital needs of people affected will not be met and a humanitarian emergency is likely to result.

E. Total failure in even one area of response can impact almost every other area given the interconnectivity of emergency management functions.  

1. For instance, a failure to meet energy demands will impact the ability of shelters to operate, emergency resources to communicate, hospitals to provide medical care, grocery stores and markets to continue operations, and much more.  

2. While there exists dispute about whether or not the United States has experienced a catastrophic event, there are many who consider Hurricane Katrina to have been catastrophic given that several response requirements went unmet for many days longer than is typically expected - including search and rescue, emergency shelter, and evacuation, for instance.  

3. The 2004 Boxing Day Tsunami which occurred in several countries throughout South and Southeast Asia, was certainly a catastrophe given the great requirement for international assistance in many of the countries impacted.

F. There are differences that exist between planning that is conducted for emergencies and disasters and planning that is conducted for catastrophes – namely in that catastrophe planning must assume a failure of capacity to meet needs in some regard.  


VI. Vulnerability 

A. When considering the measurement of risk, we are presented with two factors: likelihood and consequence (see slide 2-21).

1. What determines these values is first, what is at risk, and second, how vulnerable it is.

2. To measure risk, we do need both of these pieces of information.  Without it, the calculations are impossible.  

i. For instance, we cannot simply ask the general question, “What is the risk associated with a tsunami”.

ii. We know what a tsunami is, and what it is caused by, and how it impacts different geographic areas, structures, and living things – but that information alone does not inform us about risk.

iii. Let’s imagine that we are considering tsunami risk on an island in the South China Sea that is inhabited by a family of four who live together in a house.

a) Given the location, we can come up with an estimate of likelihood that a tsunami would occur by studying the historical incidence of tsunamis and understanding the seismicity and geography of the region.  For the sake of the example, let’s imagine that a tsunami is expected to occur once every 10 years.

b) The question of vulnerability comes when we look at how the consequence component of risk might be measured.  

c) If this house is located on the beach with very little to prevent inundation by a tsunami, then it is likely an event would result in destruction of the house and the loss of four lives.

d) If, however, the home is constructed high on a mountain far above sea level, then we can assume that the house will survive the event, but we still have to know about where the family members might be when the event strikes.  If their livelihoods place them on the shore for most of the day, then a tsunami may result in their death.  If their livelihood necessitates they are far from the shore during the day, then they will not likely be killed by the event.

e) There are, of course, a great many factors that play into how likely the people, property, structures, and other factors of this and any other community are impacted by a hazard event, and together they make up the vulnerability profile (which is explained in great detail later in this course).  

3. Emergency managers consider for their communities how large scale hazards will impact the community, given its vulnerability factors.  

i. There are many things that are done in communities, and attributes about the community itself, that together serve to increase and decrease vulnerability to one or more hazards.

ii. For instance, we are considering the mudslide hazard, and the community is characterized by flat topography, then the likelihood of an event is very low (a sign of low physical vulnerability).  If the community exists at the foot of large hills in a rainy climate where deforestation is occurring, then the likelihood of a mudslide event is high due to the community’s physical vulnerability.

4. Vulnerability, therefore, is in fact part of the risk equation, but not an individual factor.  Rather, it is vulnerability that helps us to understand for the hazard or hazards being considered what the likelihood of occurrence might be and what the outcome of the hazard event will be on the people, environment, property, structures, animals, and other things that are exposed to the disaster event (see slide 2-22).  


5. Differences in risk for similar events measured across different communities is always the result of differences in vulnerability.

B. Vulnerability, therefore, is defined as the propensity to incur loss.  

1. Something that is vulnerable, by definition, is likely to incur loss.  Conversely, something that is resilient – the opposite of vulnerable – is unlikely to incur loss.

2. The instructor can easily illustrate vulnerability through the use of a simple example.  

3. The children’s story about the three pigs is a lesson in vulnerability and resilience.

i. Each of the three pigs faced the exact same hazard – the wolf.

ii. Two of the pigs constructed homes that were vulnerable to the effects of the wolf’s blowing – and when faced with this hazard the structures failed.

iii. The third pig’s home was constructed of a much stronger material, and did not fail when faced with the exact same hazard.  

4. We often see similar outcomes when major hazards strike multiple communities.

i. Hazard events of equal magnitude may result in manageable incidents or emergencies in some jurisdictions while resulting in disasters in others?  

ii. In hurricane and windstorm events, we may see completely destroyed houses right next door to houses that sustain little or no damage.  When vulnerabilities are engrained in culture and practice at a national level, the effects may be even more exaggerated.  For instance, when earthquakes of almost equal magnitude struck Los Angeles, CA and Gujarat, India, the differences in consequences were striking.  Over 20,000 people died in Gujarat, while fewer than 100 people died in Los Angeles. 

C. The instructor can reinforce the concept of vulnerability by asking the students to describe different factors that might contribute to a community’s vulnerable to disasters?  Examples to start the discussion include: 

1. Many houses located in floodplains

2. Location near an active volcano

3. Dependence on one major roadway

4. Few emergency response vehicles

5. Non-existent or inadequate emergency communications system

D. The instructor can ask students to consider what the community might be able to do to reduce or eliminate these vulnerability factors. 

1. The instructor can write the responses on the board or track them in some other manner.


2. After a list has been developed, the instructor can ask the students whether a reduction in any or all of these vulnerability factors would likewise result in a reduction in the hazard’s consequences or likelihood.

3. Given that likelihood and/or consequence will surely be reduced by these measured, risk (by definition) will also be reduced.

4. In doing so, the community has performed Hazards Risk Management.

VII. Safe

A. The goal of hazards risk management, as was just described, is to reduce the risk associated with different hazards (see slide 2-23).

B. Presumably, hazards risk management efforts will or should be performed until the community is considered ‘safe’ (with regards to that particular hazard risk).  But students must consider what is meant by the word safe when used in this context.

1. The instructor can ask the students to define in their own words what it means to be safe.

2. While this term may seem so obvious as to not require a definition, its context in regards to risk management is not evident without a clear understanding of risk management principles.  

3. Many people may assume that ‘safety’ implies that all elements of risk have been eliminated.  However, this absolute level of safety is virtually unattainable in the real world.  Risk managers must establish thresholds of risk that define a frequency of occurrence below which society does not need to worry about the hazard.  

4. Derby and Keeney contend that a risk becomes ‘safe’, or ‘acceptable’, if it is ‘associated with the best of the available alternatives, not with the best of the alternatives which we would hope to have available’
.  

5. Ask the Students – Do you agree or disagree with Derby and Keeney’s assumption that a risk becomes ‘safe’ or ‘acceptable’ if it is ‘associated with the best of the available alternatives, not with the best of the alternatives which we would hope to have available?  

6. Ask the Students – How safe is safe enough? (Power Point slide 1-15)

7. You may also want to have a discussion on ‘How safe is safe enough?’  For example, can people be considered safe if a hazard poses a 1-in-a-million chance of occurrence?  A 1-in-1000 chance of occurrence?  At what point can we disregard the risk of a hazard?  If students use the definition of risk above, then they will note that this discussion must consider the consequences of the disaster that would result from the hazard.  

8. Some odds of death over a lifetime:


i. Car Accident – 1 in 244 (i.e., there is a 1 in 244 chance that a each random person will die from a car accident)


ii. Accidental fall – 1 in 270


iii. Accidental Poisoning – 1 in 292


iv. Murdered (with a gun) – 1 in 328


v. Hit by a car while walking – 1 in 588


vi. Lightning strike – 1 in 55,578


9. Why do we accept the risk of dying in a car accident that is so high?  The answer is, we must look at the benefits we enjoy by accepting each risk.  Explain that, the benefit of being able to travel with relative ease has allowed us to justify the high risk posed by automobile accidents.  This is not to say that we do not continually try, as a society, to decrease the risk of dying in a car accident (seat belt laws, air bags, better roads, etc.), but we must ensure that the cost of mitigating risks does not become restrictive.

10. The instructor can ask the students what benefits might possibly be worth locating a community in a place that is exposed to one or more hazards.  

i. The instructor can ask the students if it is possible to reduce the risk faced by those hazards without sacrificing the benefits gained by being exposed to them.  

ii. Students should consider different hazards in considering this question, as many benefits will be specific to individual examples.  For instance, when town administrators are considering mitigating their flood risk, they may have to give up available land, and will have to divert money from the town budget.  Most often, the benefit sacrificed in reducing a hazard risk is money.  Considerable amounts of money are required to mitigate risks, and risk managers must decide how much they are willing to spend to reducing these risks in their jurisdictions.

11. Seldom, if ever, does a community have enough money to mitigate all hazard risks.  They must, therefore, set priorities for determining which hazards they will dedicate these monetary resources to.  To do this, they must perform a Hazards Risk Analysis, which will effectively rank their risks. 

12. Explain to the students that these hazards risk analyses are similar to the exercise they performed in the section describing Hazards above, and will be explained in detail later in the course during the sessions on Hazards Risk Analysis.  Risk managers consider the likelihood and consequence of all (identified) hazards faced by their jurisdiction, and they rank them according to priority.  However, to understand the Likelihood component of the risk analysis, students will need to have an understanding of probability.  Probability is what tells a risk manager whether or not they should expect a hazard to affect their community.


VIII. Hazards Risk Management 

A. With the definitions for Hazards, Risk, and vulnerability established, it is possible to explore what constitutes Hazards Risk Management (see slide 2-24).

1. The instructor can ask the students to use the definitions that have just been established to explain what they believe Hazards Risk Management to be.

2. Students should recognize that hazards risk management is a process (ongoing) through which people, communities, entities, regions, and nations alike work to reduce to acceptable levels the risk associated with a full range of hazards.

3. Through various means, vulnerability is reduced, and the likelihood and/or consequence components of risk are reduced.

B. Managing hazard risk at the community level is an involved process that involves input from many different stakeholders.

1. Unfortunately, managing hazard risk requires more than simply knowing how to reduce one or more particular hazard types.

2. Hazards risk management requires a significant understanding the whole community, inclusive of:

i. The stakeholders who are (or should be) involved in the process

ii. The long-term goals of the community

iii. The nature of the community that makes it either vulnerable or resilient to hazards

iv. The full list of hazards that the community faces some risk of encountering

v. The capacity of the community to take action to reduce hazard risk

vi. The capacity of the community to respond to hazard events that occur

vii. The resources available to support risk reduction efforts

viii. The political will to conduct risk reduction, and to involve various stakeholders in the community in that effort

ix. The wants and needs of the public who ultimately benefit from but are also affected by the actions that are implemented (and the costs associated with those actions)

C. There are several different processes through which Hazards Risk Management may be performed, but the guiding principles behind each are essentially the same.  

1. Any hazards risk management process will require that those involved undertake the following tasks (see slide 2-25):

i. Understand their community, including its environment, its geography, its settlement patterns, its development plans, its demographics, among other aspects

ii. Understand the different hazards, both natural and manmade, that threaten the community

iii. Understand what it is about the community that make it vulnerable to these hazards, including its social, environmental economic, and physical vulnerabilities

iv. Understand how likely it is that each hazard will result in an actual event, and what would occur if this happened

v. Determine how each hazard risk relates to each of the other risks faced by the community for the purposes of comparing and rating them in priority order

vi. Determine what options exist to decrease the likelihood or consequence components of different risks given the community’s available resources and social needs and wants

vii. Make a master plan or strategy to guide how risk will be managed, and implement that plan

2. The Hazards Risk Management process described in this course includes eight distinct steps that together guide communities through these required actions.  The steps in this process include:

i. Step 1 - Build Support, Form Partnerships, and Involve the Public

ii. Step 2 - Establish a Context for Risk Management by Understanding the Community

iii. Step 3 - Identify Hazards

iv. Step 4 - Scope Vulnerability and Understand Capacity

v. Step 5 - Analyze Risk

vi. Step 6 - Assess Risk

vii. Step 7 - Identify and Assess Risk Reduction Measures

viii. Step 8 - Select, Implement, and Support Risk Reduction Measures

3. Each of these steps will be addressed in one or more sessions in this course.
Supplemental Considerations
n/a
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