Session No. 6


Course Title: Comparative Emergency Management

Session Title: International Disaster Trends

Time: 1 hr


Objectives:

6.1 Define disaster trends, and explain how the research of international disaster trends provides significant value to the understanding of international risk.


6.2 Discuss five major trends that provide insight into how hazard risk and the occurrence of disasters are affecting the international community.

Scope:

In this session, the instructor will explain how short and long term patterns in risk factors (including hazard type, event frequency, human and economic consequence, and other factors) can provide significant information relevant to short- and long-term emergency planning.  The instructor will provide a US-centric example of a risk trend to illustrate the importance of disaster trends.  Then, the instructor will explain the five major disaster trends that are occurring throughout the world, and facilitate a discussion on the causes of each and the value of this information for long-term planning purposes.


Readings: 

Student Reading:

Coppola, Damon P. 2006. Introduction to International Disaster Management. Butterworth Heinemann. Burlington. Pp. 13-24 (‘Disaster Trends’).

Instructor Reading:

Coppola, Damon P. 2006. Introduction to International Disaster Management. Butterworth Heinemann. Burlington. Pp. 13-24 (‘Disaster Trends’).


General Requirements:

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 6.1 – 6.2 at the end of the session.


General Supplemental Considerations:

Disaster trends, as will be discussed in this session, are indicators – they therefore provide clues, not answers.  For almost any topic related to risk, there may be several trends occurring at once that together provide a more comprehensive picture of what is occurring.  The instructor may wish to consider an example or a case study that has relevance to the students, and develop illustrations of trend such as graphs or charts using Microsoft Access or a comparable program.  Examples could include the number of disaster and emergency declarations that have occurred in the state over time, the rise or fall in the dollar cost of federal assistance to the state over time, or the number of flood/hurricane/other events to strike the state in the past 100 years. 

There are several illustrations of hazard and risk trends provided in the power point slides for this session.  While it is not necessary to include illustrations in the lecture, these graphs are of considerable value in facilitating greater understanding of the trends addressed.  

Disaster and risk trends are studied extensively because of their predictive value.  The instructor can supplement the information in Objectives 6.1 and 6.2 with information readily available on the internet.  Three possible sources include: 

· University of Massachusetts Geosciences Department
http://www.geo.umass.edu/courses/geo250/ndtvul.htm
· Save the Children
http://www.savethechildren.org/emergencies/global-disaster-trends.html
· Florida State University Study on Mortality
http://mailer.fsu.edu/~jelsner/HTML/Research/papers/mortality/mortal.html

Objective 6.1: 
Define disaster trends, and explain how the research of international disaster trends provides significant value to the understanding of international risk.

Requirements:

Provide an overview of disaster trends, and facilitate a discussion with students on their value and importance. 

Remarks:

I. Disaster trends are indicators.  They provide us with clues about our risk and help emergency managers and others with decisions related to emergency planning, analysis, and prioritization of mitigation and preparedness activities. (See Slide 6.3)  

II. Disaster trends tell us what changers are happening with regards to disasters, and help us to determine why these changes might be occurring.

III. Generally, trends indicate how disasters are changing with regards to their consequences or likelihoods for a certain geographic area, population, or other grouping.  They may also pertain to hazard types, spatial influence of hazards, or hazard interactions, to name a few examples.

IV. Increased accuracy in the reporting of disaster statistics has helped to provide both greater visualization and confirmation of something many scientists and disaster managers have been warning of for decades — that the nature of disasters is rapidly changing. 

A. These changes are generally regarded as resulting from human actions and development patterns. What is troubling is that these trends indicate that more disasters are occurring each year, with greater intensity, and that a great many more people are affected by them in some way, either indirectly or directly. (See Slide 6.4) 


B. And while these disasters are becoming less deadly worldwide, they are causing a much greater financial impact on both affected and unaffected nations. Finally, and what may be the most disturbing of these trends, is that the poor countries of the world and their citizens are assuming a much greater proportion of the impacts of disasters. 


C. The next section, Objective 6.2, details several of the most prominent disaster trends affecting the world community.


V. It is important to remember, however, that trends are not certainties.  They show us what happened in the past, which in turn gives us greater insight into what may happen in the future - but the driving forces behind trends can and do quickly reverse from time to time (thereby reversing the associated trend). (See Slide 6.5)

VI. For example, consider the incidence of hurricane fatalities in the United States throughout the 20th century (See Slide 6.6).  This trend is an example of falling death rates associated with hurricanes.  

A. During this studied period, death rates fell steadily until the end of the century as follows (Thoreau Institute, 2005):

1. 1900 - 1919: Approximately 10,000 fatalities

2. 1920 - 1939: 3751 fatalities

3. 1940 – 1959: 1119 fatalities

4. 1960 – 1979: 453 fatalities

5. 1980 – 1999: 82 fatalities

B. Ask the Students, “What does this trend tell us that is certain – that cannot be refuted given that these numbers are accurate?”

1. These statistics, as numbers, tell us only one thing – the number of people killed by hurricanes in the United States fell gradually throughout the 20th century.  

2. These numbers alone do not tell us anything about why such a change might have occurred – for that, we need to apply additional knowledge and understanding about the driving forces behind these numbers.

C. Ask the Students, “What are some of the possible explanations behind the trend of falling hurricane deaths in the United States throughout the 20th century?”

1. Using no outside knowledge about mitigation and other risk treatment activities, or about the incidence of disaster events in this century, there are a number of possible explanations for why the number of deaths could have fallen that are natural in origin, including:

i. Fewer hurricane events

ii. Less severe hurricane consequences

iii. Hurricanes occurring in areas of lower population density

2. However, we know that there has been a steady increase in the amount of and effectiveness of emergency management activities to address hurricane risk throughout the last century, and these activities are most likely to be the cause of these trends.  Examples of emergency management activities that could have influenced this trend include:

i. Land use planning to account for hurricane risk

ii. Evacuation planning

iii. Public education about hurricane risk

iv. The strengthening of structures against hurricane wind and flood damage

v. Forecasting technologies

vi. Improvements in emergency management equipment and practices

vii. Improved search and rescue capabilities

D. This trend, which showed a clear and constant rate of decrease throughout the entire 20th century, has reversed in dramatic fashion in the first 9 years into the 21st century.  In this short period – representing less than half of the 20-year blocks of time represented in the trend, there have been 2,139 deaths caused by hurricanes in the United States.

E. Ask the Students, “What could have caused this trend to reverse?”  Again, there are a number of reasons to explain the increase that has occurred.  Students may recognize that additional information, including the number of events (which would give an average of deaths per event), and the average strength of storms or size of the affected population for each storm during this period, would help to provide a correlation.  Possible explanations could include:

1. A change in priority in the early 21st century away from natural disasters and in favor of security-related hazards (including terrorism) that resulted in the aftermath of the 9/11 terrorist attacks.


2. A change in spending on hurricane mitigation


3. An event that caused consequences not typical of US hurricanes


4. A catastrophic failure of emergency management capacity

VII. It is always important to keep in mind that disaster trends can be misleading.  This occurs most often when emergency planners misinterpret the driving factors behind a trend, or fail to understand the complexities of trends that are the result of multiple factors that feed into each other.  For this reason, it is important that planners look at other statistical and historical data that might provide supplemental perspectives on the occurring trend.


Supplemental Considerations

It was felt after Hurricane Katrina that the reversal in this trend was the result of an outlier case (a case that could not be considered typical, and was therefore not representative of the toll on human life to be expected in future disaster events.)  However, the 2008 hurricane season proved that this was not necessarily the case – that year, more people died from hurricanes that in the entire 1980-1999 period.  Planners are now examining hurricane scenarios that could lead to even more death and destruction than was witnessed in Hurricane Katrina, such as a Category 5 hurricane in Florida that leads to a breach of the Herbert Hoover Dike around Lake Okeechobee.  Lloyds commissioned a report on such a scenario, which can be found at http://www.lloyds.com/NR/rdonlyres/46992404-EDCE-40B3-9AEC-920967DE4FE0/0/Lake_Okeechobee_Report.pdf.  

The instructor can present this case to the students, and ask what implications that information has with regard to the changing nature of hurricane risk – namely how the failure of technology is the primary factor for these actual and predicted impacts (levee failures during Katrina, and the dyke failure in the Florida scenario).

Objective 6.2: Discuss five major trends that provide insight into how hazard risk and the occurrence of disasters are affecting the international community.

Requirements

Describe the five major trends in disaster likelihood and consequence that are affecting the world community.  Facilitate a discussion with students on the causes and possible mitigating solutions for these five trends.

Remarks

I. Disasters affect the people, property, and environment of every country differently.  The hazard profile, vulnerabilities, disaster management actions, and other factors that are unique to each country help to determine what disasters occur and how severe their consequences are.


II. However, vulnerabilities, and likewise the consequences of disasters that do occur, are collective.  As a ‘globalized’ world community, each country is affected by the sum total of emergency and disaster events that occur, whether directly or indirectly, economically and / or physically, and as tangible or intangible effects.


III. This section describes the five major disaster trends that affect the global community.


IV. Trend #1: The Overall Number of People Affected by Disasters Is Rising

A. Human settlement patterns have always been shaped by the needs of individuals and societies.  These needs include, for example:


1. Food and water


2. Defense and defensibility of resources


3. Access to commerce and employment


4. Access to natural resources


B. Almost without exception, populations must assume an increase in their exposure to and risk from natural hazards as a result of the movements they make from one geographic region to another.  


1. The individuals of a population, due to a confidence that the increased hazard exposure and risk can either be accepted as “part of life” or can be effectively managed. 


2. Evidence of such behavior is apparent in almost any example of previous human settlement: 

i. Communities situated alongside rivers construct levees to reduce the annual occurrence of lower-risk floods

ii. Communities located along the sea coasts construct sea walls and jetties to prevent storm surge and erosion
iii. Farmers construct their homes and barns, sow their crops, and graze their animals upon the fertile slopes of active volcanoes, in floodplains, and in other high-risk zones

3. As the population and size of these settlements grow, the collective risk assumed by individuals becomes more and more concentrated within the community. 


i. The overall rates by which people have relocated from rural areas into cities, called urbanization, have continued to increase over time. 


ii. Rising populations in almost all countries of the world amplifies the urbanization effect. In 1950, less than 30% of the world’s 2.5 billion people lived in an urban setting. By 1998, the number of people on Earth had grown to 5.7 billion, and 45% of them lived in cities. UN estimates state that by 2025, there will be 8.3 billion people on Earth, and over 60% of them will live in cities (Britton, 1998).


iii. When humans settle in high-risk urban areas, the hazard risks that they face as individuals increase. As of the year 2000, it was estimated that at least 75% of the world’s population lived in areas at risk from a major disaster (UNDP, 2004). 


iv. And because these high-risk areas periodically experience major disasters, it logically follows that the number of people who are annually affected by disasters (defined as having their home, crops, animals, livelihoods, or health impacted) is equally high (UNISDR, 2004). 


4. The observed total number of people annually affected by disasters during the 20th century is illustrated in Slide 6.8.  


i. At first glance, it might appear to some observers that increasing world populations would be to blame for this increase.  However, the trend-line does not match actual global population rates.


ii. Students should note that, beginning in 1954, there is a significant rise in the number of people affected that would greatly outpace global population increases. 

iii. This rise coincides with a rapid increase in both urbanization and coastal migration throughout the world.  In 1950, less than 30% of world’s 2.5 billion lived in urban areas, and in 1997, 45% of 5.7 billion lived in cities.  By 2025, over 60% of 8.3 billion will live in cities.

iv. Cities are often more hazardous because of the features that draw people – rivers, coasts, resources, density

V. Trend #2: The Number of People Killed in Disasters Worldwide is Falling (See Slide 6.8)


A. Natural hazards are the result of seismic, meteorological, hydrological, and other forces.  These forces are the result of natural processes that will continue to exist irrespective of the actions or existence of humans. 


B. Natural disasters occur only because populations place themselves within the proximity of these naturally-occurring forces.  


C. Populations are not powerless to withstand these forces, however, and have continued to adapt to the pressures exerted upon them.  People have modified their behavior and their surroundings to accommodate their surrounding climate and topography, often proving successful at counteracting the negative consequences of common daily hazards such as rain or extreme temperatures. 


D. For less common events, such as earthquakes and hurricanes, humans have had lower levels of success. Fortunately, modern science has helped to change this fact significantly, at least in those countries in which the technology and technical expertise is within reach. The example of hurricane deaths in the United States in the 20th century is an illustration of this in practice.  


E. Globalization and increased international cooperation have together helped the world community to more effectively address risk reduction and limit the human impacts of disasters. 


F. Through these actions, the number of people worldwide who have perished has fallen by 50% since the 1970’s despite that the number of disaster events has more than tripled in this time (UNISDR, 2004). 

G. The reason fewer and fewer are dying is that we are now much better at managing disasters, both before and after they happen.  Greater recognition of the importance of emergency management and sustainable development are turning the tide. The efforts of the UN, the many nongovernmental agencies involved in development and disaster preparedness and response, and the efforts of individual governments have shown that humans can effectively influence their vulnerability.


H. Ask the Students, “Why do you think that the number of disaster deaths worldwide is falling?”


1. There are several explanations for the falling fatality rates of disasters. These include:  


i. More organized and comprehensive preparedness campaigns are helping individuals and communities to decrease their vulnerability and to react more appropriately in the face of disaster.


ii. Early warning systems are giving potential victims more time to remove themselves from the dangerous situations associated with impending disasters. 

iii. Special disaster-specific protection structures, such as tornado safe rooms, are mitigating the impact that disasters have on human life.


iv. Building code creation and enforcement are helping to increase the resilience of the various structures and systems upon which humans depend.


v. Secondary, post-disaster consequences, such as famine and disease, are being more effectively managed by modern public-health response mechanisms.


vi. Proper zoning procedures and enforcement are helping to prevent people from moving into the path of disasters and helping to remove those who already are there.


vii. Sustainable development processes are helping to reduce population movement into areas of highest risk.

I. Unfortunately, as is true with hurricane deaths in the United States, there is an indication that this trend of falling disaster deaths worldwide is one that has begun to reverse.

J. In the first nine years of the 21st century, disaster deaths worldwide have risen considerably.  In both 2004 and 2008, over 220,000 people were killed as a result of natural disaster events.  Slide 6.10 illustrates the rising trend in disaster deaths that has occurred in recent years.  

1. Ask the Students, “What could possibly have contributed to this recent reversal in the number of disaster deaths worldwide?”  It is not yet known what is causing this trend reversal, and whether it is representative of an actual long term increase that has yet to occur.  There are several plausible explanations for why it has occurred in the short term, however, and these include:

i. Climate change

ii. Aging infrastructures

iii. Changing hazard profiles and portfolios

iv. Changing vulnerabilities

v. Urbanization outpacing the ability to cope

2. We have yet to see if this trend is ongoing or the result of several anomalous disasters.   

VI. Trend #3: Overall, Disasters Are Becoming More Costly (See Slide 6.11)

A. The cost of disasters worldwide is increasing at an alarming rate. Just twenty-five years ago, it was rare for even the largest disaster events to surpass one billion dollars in damages (even when adjusting for present-year dollar values / inflation). 


B. In the 21st century, however, several disasters top the billion-dollar damage mark each year.  


C. Collectively, these disaster events are having a significant impact on the world economy.  Disasters are becoming more expensive to governments, to businesses, to communities, and to individuals.  By the year 2000, the annual impact of disasters worldwide had topped $60 billion per year.


D. Ask the Students, “Why do you think that the financial impact of disasters is continuing to rise over time, even when accounting for inflation?”  There are many reasons why disasters are getting more expensive.  Several of these explanations are similar to or the same as explanations for the trends previously detailed above.  Student responses could include:


1. Increasing urbanization in high-risk zones is occurring throughout the world, concentrating wealth, physical structures, and infrastructure together in high-risk zones


2. Economies are much more dependent upon technologies that tend to fail in times of disaster


3. Areas not directly affected are experiencing secondary economic consequences of disaster.  Globalization has resulting in much closer ties between the world economies such areas unaffected by the direct consequences of the disaster event are suffering economically as a result.


4. A greater number of less deadly but financially destructive disasters are occurring 


5. The global population is increasing

VII. Trend #4: Poor Countries Are Disproportionately Affected by Disaster Consequences (See Slide 6.12)

A. Hazard exposure exists in every country of the world, and disasters have occurred in every nation as a result of this exposure.  


B. Hazards do not differentiate between rich and poor countries. However, the poorer developing countries continue to suffer the greatest impact on human life.


C. Between 1980 and 2000, 53% of the deaths attributable to disasters occurred in countries with low human development ratings, although these countries accounted for only 11% of the world’s “at-risk” population (UNDP, 2004).  In fact, on average, 65% of disaster-related injuries and deaths are sustained in countries with per-capita income levels that are below $760 per year (UNEP, 2001).


D. Ask the Students, “Why do you think that the poor countries tend to suffer the greatest consequences of disasters in terms of the loss of human life?”  


1. Public health expert Eric Noji (1997) has identified four primary reasons why the poor in general are often most at risk.  These include:


i. They are least able to afford housing that can withstand seismic activity.


ii. They often live along coasts where hurricanes, storm surges, or earthquake-generated tsunamis strike or live in floodplains subject to inundation.


iii. They are forced by economic circumstances to live in substandard housing built on unstable slopes that are susceptible to landslides or are built next to hazardous industrial sites.


iv. They are not educated as to the appropriate lifesaving behaviors or actions that they can take when a disaster occurs.


2. There are also many secondary reasons that contribute that students may cite.  These could include: 


i. Injuries sustained in disasters, and the disease that often follows, are much more likely to lead to death in poor countries. 


ii. The poor are likely to suffer greater disaster consequences as result of minimal or nonexistent enforcement of safety standards, building codes, and zoning regulations

iii. Very little mitigation or preparedness in response to hazard risk

iv. Poor or nonexistent emergency management capacity to carry out response and recovery

v. Poor access to risk communication (including warnings)


3. An interesting add-on to this trend is that, while the poor countries are experiencing the brunt of human casualties, the wealthy countries receive the greatest financial impact.


i. Thanks to greater investment in property, infrastructure, and technologies, disasters have greater direct impacts (from the loss of buildings, resources, and other property), and indirect impacts (in terms of lost business opportunities and business interruption, unemployment, and many other factors tied to economic drivers).


ii. Slide 6.13 illustrates this trend. 


VIII. Trend #5: The Number of Disasters Is Increasing Each Year (See Slide 6.14)


A. Statistics that track the annual number of disasters appear to indicate that, over time, the number of significant disaster events resulting in significant loss of life or property is increasing at an escalating pace over time. 


B. Furthermore, all evidence suggests that this trend will only continue, without significant changes in settlement and development patterns.


C. The number of annual disaster events, as tracked by the international community, remained low and fairly constant leading up to the 1950s.  But about the time that rapid industrialization began to take place throughout the world, the number of disasters began to rise and has yet to abate.


D. Ask the Students, “What could explain the continued rise in the number of natural disaster events that is occurring?” Student responses could include: 


1. Climate change


2. Environmental degradation


3. Human settlement patterns


4. Greater reporting of disaster events

E. Technological disasters are also increasing in number each year. In fact, this category of disasters is actually growing at a rate much faster than natural disasters. (See Slide 6.15) 

F. From 1975 to 2005, the average number of reported technological disasters occurring worldwide grew from under 50 per year to almost 350 per year. This represents a more than sevenfold increase in just 30 years. 


G. Ask the Students, “What are possible explanations for the drastic increase in the annual number of technological disaster events throughout the world?”


1. Reporting requirements


2. Rapid industrialization


3. More actual events that are occurring


4. Aging infrastructure

Supplemental Considerations


Within each long-term trend, there are shorter-term trends that did not prove telling across the longer term (and were therefore not good indicators of long-term risk, or could be used as evidence that action taken to change risk were successful).  The instructor may wish to ask the students to update the risk trends included in this objective, and determine in the updated data corresponds to the longer-term trend, or whether the information runs counter to the trend.  The instructor could also lead a discussion on what may have caused the changes to occur, if any, towards either increased or decreased risk – whether that be a change in hazard incidence, a change in the magnitude of disasters that occurred, or any other of a limitless range of possible explanations.  
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