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RANGE, INCIDENCE, COSTLINESS AND ANALYSIS OF U.S. HAZARDS

23 October 1999 Draft

· Large Range of  Hazards

· Range of Hazards is Growing

· Large Incidence Rate

· Costly

· National Analysis of U.S. Hazards

· Regional Hazard Vulnerability

· Measuring Hazards

· Chronological Examples of Relatively Recent U.S. Disasters

Objective:

To provide a perspective on the range of hazards and disasters within the U.S.
Reason:

The effectiveness of any system depends upon how well those who are in it understand:
· the functions that must be carried out, and

· their own roles and responsibilities in smoothly executing those functions. 

Certainly this is true of emergency management. 

The potential for human suffering and devastation in a disaster makes it still more critical for emergency managers and related personnel to understand fully:

· the nature of potential hazards, 

· what can be done about these hazards through the application of emergency management principles, practices, policies and programs, and 

As Dr. Dennis Mileti of the Natural Hazards Research and Applications Information Center in Boulder, Colorado, has written:

“To understand future disaster vulnerability, we must understand where we have been. We conservatively estimate that, in the U.S. between January 1, 1975, and December 31, 1994, natural hazards have killed over 24,000 people (about 23 per week) and injured about 100,000 (about 385 per month). We also estimate that the U.S. sustained about $500 billion in damage during this period, or about one-half billion dollars a week. Of these losses, more than 80% were weather-related, and about 10% were caused by earthquakes and volcanoes. Yet only 17% of losses were insured.” (Mileti 1997, 2)

The US Experiences a Very Broad Range of Hazards:

The instructor may wish to ask the class to name hazards that the US faces.  There are more than a single way to categorize hazards.  This course uses geological, meteorological and technological/human caused.  

Geological:

Earthquakes




Landslides





 
Sink holes/Subsidence





Tsunamis




Volcano eruptions

Meteorological:
Beach erosion




Drought




Floods





Heat waves




Hurricanes, Nor’Easters, tropical storms






Ice and Snow Storms




Lightning




Thunderstorms, Wind and Hail Storms




Tornadoes




Wildfires




Winter storms

Technological/Social:
Airplane crashes




Bridge/over-pass failure




Civil Disorder or Disturbance (strikes, riots)




Dam Failure




Explosions




Fires (urban, rural)




Hazardous Materials Incidents in Business and Industry




Hazardous Materials Transportation Accidents




Hazardous Waste sites




Highway Transportation Accidents




Nuclear Power Plant “Incidents”




Oil Spills




Pipeline Breaks and Ruptures




Power Failures




Radiological Incidents – Transportation




Rail Transport Accidents




Sabatoge




Terrorism




Weapon Storage Facility incidents/releases

Range of Hazards is Growing:

Three Mile Island

Technological Hazards

Terrorism

The Incidence Rate for Hazards in the U.S. is Large:

“The United States has more severe weather and flooding than any other nation in the world.”

In an average year “the United States can expect some 10,000 violent 

thunderstorms, 5,000 floods, more than 800 tornadoes and several 

hurricanes…” (National Oceanic and Atmospheric Administration; quoted in Pugh 1993, 85)
Not only do we experience large numbers of disasters but the numbers are growing:

In the twenty years between 1965 and 1985 there were about 500 federally-declared disasters in the U.S. (Rubin et al. 1986.)

In the seven years between 1989 and 1995 the U.S. experienced a sizable increase in the number and expense of its natural disasters, with roughly 300 disasters large enough to warrant a Presidential Disaster Declaration. 

Data compiled by the Center for Research on the Epidemiology of Disasters (CRED), at the University of Louvain, Belgium, for the years 1963-1992 reveal

…a consistent upward trend over a 30-year period. Whilst the number of disasters claiming at least 100 deaths has more than doubled, disasters creating economic damage equivalent to 1 per cent or more of GNP have risen well over four-fold. This evidence for rapidly rising economic losses can be supported by insurance data, which tends to reflect conditions in the MDCs [more developed countries]. Berz (1990)2 showed that major natural disasters increased approximately five-fold from the 1960s to the 1980s. (Smith 1996, 38)

In recent memory, for example, just some of the more notable disasters:

1992:
Dam failure in Rapid City, SD results in 238 deaths.


Flooding in Puerto Rico leads to 23 deaths


Hurricane Andrew


Hurricane Iniki


Nor’Easter on New England coast—19 dead, $1-2 billion in damages


Riots in Los Angeles and other cities following Rodney King verdict.

1993:
March Superstorm on the East Coast—243 dead, $2 billion damages


Midwest Floods


World Trade Center Bombing—six dead, hundreds injured.


Wildfires cause $1 billion in damages in California alone

1994:  Northridge Earthquake


Flooding in Texas leads to 19 deaths and $1 billion in damages.


Hurricane Gordon--$60 million in insured losses in Florida.


Ice Storm in South-East—9 dead, $3 billion damages


Tornadoes kill 43 in South-East outbreak.


Tropical Storm Alberto—32 deaths, $1 billion damages in Alabama.


Wildfires lead to $1 billion in damages, 14 firefighter deaths in Colorado.

1995:
Bombing of  the Murrah Federal Office Building Oklahoma City—168 deaths.


Drought in the Southern Plains--estimated economic loss greater than $4 billion. 


California Flooding leads to economic loss of greater than $3 billion and 27 deaths. 

Texas, Louisiana and Mississippi Floods, $5-6 billion losses and 32 deaths.


Fog leads to 100 car wreck in Mobile Bay, AL—876 injured, 1 fatality.


Hail storm in Dallas—21 deaths, 510 injured, $750 million damages.


Heat Wave in Chicago leads to 475 deaths.


Hurricane Erin--$375 in insured losses in Florida.


Hurricane Marilyn leads to 13 deaths, $2.1 billion in losses in U.S. Virgin Islands.


Hurricane Opal -- 2 million people in FL, AL, GA, and North Carolina lose power.

1996:
Blizzard and Flooding in North-East—187 deaths, $3 billion in damages


Explosion (PG) destroys building in San Juan PR—18 killed, 80 injured, 30 missing.


Drought continues through the summer in the Southern Plains. 


Floods in the Mid-Atlantic and Pacific Northwest in January and February.


Flooding in  CA/Pacific Northwest leads to 17 deaths and $12.6 billion in damages.


HazMat releases—804 reported releases, 93,000 reported transportation accidents


Hurricane Bertha


Hurricane Fran--NC, MD, PA, SC, VA, and WV-- $415.6 M in FEMA relief funds.


Hurricane Hortense—Puerto Rico


Northeast Coastal storm in October


Winter Flooding in West Coast, estimated damages of $2-3 billion and 36 deaths.

Tornadoes/Flooding, Mississippi and Ohio valleys--$1 billion losses and 67 deaths. 


Wildfires set new record of 5 million lost acres from 84,200 fires.

1997:
El Nino


Red River Flood in North Dakota and Minnesota in the Spring


HazMat transportation accidents—45 deaths, 670 accidents.

1998:
El Nino


Hurricane Bonnie—2 dead, $1-2 billion damages in NC.


Hurricane Georges—up to 24 inches of rain in some Puerto Rican localities.


Hurricane Mitch


Tornadoes and Flooding result in estimated $1 billion losses and at least 132 deaths. 


Wildfires in Florida alone cause $550 million in damages, $150 million in expenses.

1999 (as of September 20, 1999):

Flooding Presidential Declarations – 12 States

Hurricane Bret – Texas Declaration

Hurricane Dennis – NC Declaration

Hurricane Floyd – 5 States Declared

Tornado Declarations – 11 States

Winter Storm Declarations – 12 States

Disasters Are Costly – In Lives and Property Losses:

Before getting into statistics on disaster damages and costs, a word of warning should be provided, for as Ian Burton, et al. have written

“much of the collection of data is based on poorly defined concepts of economic effects. 

Measurement of disaster and its effects are highly subjective.[2] 

For example, a published statement that an earthquake or a coastal hurricane ‘has caused property losses of X dollars’ may differ from the true figure by a factor of two or three….and.

Losses may be underestimating in areas remote from centers of government and mass media.  (Burton, Kates, and White 1993, 9-10)

These authors go on to state that “only when consistent criteria for assessing all social losses—life and health, property, income, and environmental — are in place will there be a sound base for broad generalizations” (Burton, Kates, and White 1993, 10).

Human Costs:

· Disasters which used to cost millions of dollars and a few thousand victims now can cost many billions of dollars and affect hundreds of thousands of victims. 

· As an example, as a result of the Northridge earthquake of 1994 in the Los Angeles, California area, some 670,000 individuals and families registered for disaster assistance in the Los Angeles area.

· Severe weather in the US results in 300-500 deaths and billions of dollars in 

economic damage. (National Oceanic and Atmospheric Administration; quoted in Pugh 1993, 85)
· “From 1975 to 1994, natural hazards killed over 24,000 people and injured 

some 100,000 in the United States and its territories” (Mileti 1999, 4).

· “The United States has succeeded in saving lives and reducing injuries from some 

natural hazards such as hurricanes over the last two decades.  However, casualties from floods—the nation’s most frequent and injurious natural hazard—have failed to decline substantially.  And deaths from lightning and tornadoes have remained constant.  Meanwhile injuries and deaths from dust storms, extreme cold, wildfire, and tropical storms have grown” (Mileti 1999, 4).

National Economic Losses:

· “In 1970 total U.S. direct losses from natural disasters were estimated at $4.5 billion annually.  Today, estimates range from $6 billion to $10 billion annually; some claim the figure will reach $17 billion by the year 2000 (all in 1970 dollars).  Still others claim that by including crop damage from hail and the impacts of extreme heat and cold the annual losses today would be $20 billion.  These estimates do not include indirect losses such as downtime for businesses, lost employment, environmental inpacts, or emotional effects on victims.  At least one broader estimate puts U.S. losses since 1989 at $52 billion annually” (Mileti 1999, 25).

· This latter figure is supported by the Assistant to the President for Science and Technology, John Gibbons, who wrote in 1996 that:

“Between August 1992 and December 1995, the United States experienced structural losses amounting, on average, to approximately one billion dollars a week due to natural disasters.”

· “The dollar losses associated with most types of natural hazards are rising.  A conservative estimate of total dollar losses during the past two decades is $500 billion (in 1994 dollars).  More than 80 percent of these costs stemmed from climatological events, while 10 percent resulted from earthquakes and volcanoes.  Only 17 percent were insured” (Mileti 1999, 4-5).

Elsewhere Mileti (1999, 66) notes that the estimated range was from $230 billion to $1 trillion in 1994 dollars standardized on the basis of the Consumer Price Index.

· Writing in 1999 about the 1989-1994 time-frame, Denis Mileti writes:

“Seven of the ten most costly disasters—based on dollar losses—in U.S. history occurred between 1989 and 1994.  In fact, since 1989 the nation has frequently entered periods in which losses from catastrophic natural disasters averaged about $1 billion per week” (Mileti 1999, 5).

Commenting on the above noted estimate of $1 billion per week losses in the U.S. to natural disasters, William Hooke of NOAA has written that “Even after adjusting for inflation, these costs appear to be doubling each decade” (Hooke 2000, 6).

Federal Government Costs:

· “Outlays for federal disaster assistance, which follow presidential disaster declarations, have risen from a paltry $5 million appropriated in the original 1950 Federal Disaster Relief Act to several billion dollars annually in the 1990s.

·  “…federal agencies obligated about $119.7 billion (in constant 1993 dollars) for disaster assistance during fiscal years 1977 through 1993…FEMA accounted for about 22 percent of this…” (GAO 1998, 1)

· Writing in 1995 in the Washington Post, two U.S. congressmen state that:

“Over the past five years the cost of natural disasters has been rising at an 

alarming rate.  

In that time, 11 catastrophes have cost the nation more than $1 billion each.  

Hurricane Andrew and California’s Northridge earthquake together cost more ($28 billion) that what the government spends annually on running the federal court system, aiding higher education and pollution control, combined” (Emerson and Stevens, 1995; quoted by Kunreuther 1998, 1).

“From 1992 to 1997, disasters have cost the federal government alone nearly $14 billion in aid to individuals and local governments, four times the amount from the previous four years” (CUSEC 1997, 5).

State and Local Government Costs:

The foregoing is essentially in reference to more or less direct Federal disaster costs. During the 1980s it has been estimated that State and local governments lost roughly $1 billion per year to floods, earthquake, hurricanes and other natural hazards (Roenigk, 1993, 207; citing Burby et al. 1991).

Insurance Industry Costs:

Another yard stick for measuring disaster losses can be found in insurance industry outlays:

“Prior to Hurricane Hugo in 1989 (where insured losses were over $4 billion), the insurance industry had never suffered any loss of over $1 billion from a single disaster.  Since that time 10 disasters have exceeded this amount in 1997 dollars” 

(Kunreuther 1998, 4; referencing Gary Kearney, Property Claims Services, personal communication, 1998).

Could Have been Worse:

· As troubling as the above may be, the U.S. has been, in many respects, fortunate that some of the disasters that it has experienced could have been worse – say if Hurricane Andrew had hit Miami.  As Denis Mileti (1999, 5) writes:

“…the most catastrophic likely events, including a great earthquake in the Los Angeles area, have not yet occurred.  Such a disaster would cause up to 5,000 deaths, 15,000 serious injuries, and $250 billion in direct economic losses.”

Disasters Put People and Property at Risk:

FEMA has estimated that:

· Approximately 9-11 million homes are at risk from flooding,
· About 25 million homes are at risk from severe wind damage,

· About 2 million homes at risk from coastal storm surge,

· And at least 50 million homes at risk to earthquakes.

· More than 36 million people at direct risk to hurricanes,
· Expected to grow to 73 million by the year 2010.

According to Smith (1996), 

“Existing estimates for the United States place the average annual losses from 

all natural hazards somewhere between $5 billion and $10 billion” (p. 34).

According to FEMA’s Multi Hazard Identification and Risk Assessment (1997, xvii):

“Between 1989 and 1994, 291 presidential disaster declarations were issued. 

Federal disaster assistance made available to affected States, communities, and 

individuals cost the U.S. Treasury over $34 billion.”

Between the years 1993-1997, combined Federal disaster assistance and insurance industry payments totaled over $67 billion.  (FEMA 1997. Multi Hazard…Risk Assessment, xvii.)

National Analysis of U.S. Hazards

If systems are to be effectively/efficiently designed to mitigate, prepare for, respond to and recover from hazards and losses, the hazards must first be properly understood.
Developing programs and approaches to hazards that face a community involves more than a listing of potential hazards. 

As FEMA’s Principal Threats (1993) notes, “by using different criteria of loss to rank hazards, a general picture of the most severe threats to the nation can be created.” 

In the Principle Threats study, the nation’s threats were ranked by:
· Reports from local jurisdictions on disaster frequency.

· Average annual loss of life caused by each type of hazard.

· Worst instance death-toll per disaster type.

· Presidential Declarations by disaster type.

· Economic loss caused by each hazard. (p. 73)

Local Hazard Frequency:
Hazardous Material Highway Accidents





Power Failure





Winter Storms





Floods





Tornadoes

Largest Average Deaths:
Fire (4,465)





Thunderstorm (105)





Flood (61)





Tornado (39)





Winter Storm (37)

Worst Case Deaths:
Hurricane (6,000, Galveston TX, 1900)

 



Flood (2,209, Johnstown, PA, 1889)





Wildfire (1,182, Wisconsin, 1871)





Earthquake (700, San Francisco, 1906)





Tornado (689, 1925)

Presidential Declarations:
Flooding and Severe Storms (153)





Tornadoes (63)





Hurricanes and Typhoons (50)





Winter Storms (17)





Wildfire (8)

Economic Loss:

Hurricane





Earthquake





Civil Disorder





Wildfire





Winter Storm

One can thus receive differing impressions of the risks facing the nation, or one’s community, depending on how one looks at the hazard and its risk. 

Regional Hazard Vulnerability:
“…the southern states are the most hazard prone, not only in terms of the frequency of hazard events but in the amount of losses” (Mileti 1999, 95).

“Texas ranks as the most hazardous state, followed by Florida, Georgia, and Ohio” (Mileti 1999, 95).

“The least hazardous…are Vermont, Delaware, and Rhode Island” (Mileti 1999, 95).

“Ohio, South Carolina, and Pennsylvania are among the most hazardous states based on hazards per square mile…” (Mileti 1999, 95)

“…Nevada, Alaska, and Montana are the least hazardous” (Mileti 1999, 95).

“Residents in the South, portions of the Great Plains, and Rocky Mountain states bear a disproportionate burden of hazardous events and losses on a per-capita basis” (Mileti 1999, 95).

“In this per-capita measure, Kansas is the most hazard-prone state, followed by Arkansas, Georgia, and South Carolina” (Mileti 1999, 95).

“Finally, and perhaps most importantly, a proportional measure was developed that permits an examination of the relative impact of hazards in each state.  The percentage of a given hazard for a given state was calculated by taking the total number of specific hazardous events divided by the national total.  This was also done for casualties by hazard and losses by hazard.  The three indicators…were summed across all hazards and an average was taken….” (Mileti 1999, 95)

“States that rank high in proportional damage and casualties are California, Texas, and Florida” (Militi 1999, 95).

Measuring Hazards
There are a number of terms that are useful to learn in efforts to analyze hazards.

Magnitude:  Magnitude is an ambitious term that seeks to measure such attributes as size, extent, greatness or importance. Its terms of reference tend to change depending on the hazard under consideration:

“The magnitude of a flood, for example, is the maximum height reached by the flood waters or the maximum discharge at a given point. 

Stream discharge is not considered a flood until the water reaches a magnitude that is overbank….

describing the magnitude of an event often calls for imaginative use of data obtained for other purposes or, in some cases, for generation of new types of measure.” (Burton, Kates, and White 1993, 34).

Frequency  “asserts how often an event of a given magnitude may be expected to occur in the long-run average.

Thus, a snowstorm of a given magnitude (depth of snow accumulation in cm) may occur only once in ten years (but not, of course, every ten years). 

To state that a storm or flood or killing frost has a recurrence interval of 10 years is to say it has in any year a 10 percent chance of occurring.” (Burton, Kates, and White 34)

Duration “refers to length of time over which a hazard event persists. 

Thus, an unexpected frost may cause much damage in a few hours; 

a fog may persist for days; 

a flood may last for weeks; 

and a drought, for years.” (Burton, Kates, and White 34)

Areal extent “refers to the space covered by a hazard event.

A tornado’s areal extent may be a short and narrow swath, 

while a drought may cover thousands of square kilometers.” (Burton, Kates, and White 34)

Speed of onset “refers to length of time between the first appearance of an event and its peak.

“Soil erosion and drought are slow-onset hazards, 

whereas earthquakes and avalanches are fast-onset hazards.” (Burton, Kates, and White 34-35)

Spatial dispersion “refers to pattern of distribution over the space in which it can occur.

Droughts and heat waves are more widespread in occurrence than other events. 

Avalanche paths, eroding coasts,  floodplains can be mapped with some precision. 

It is usually possible to identify areas prone to specific hazards, 

Are difficulties, as illustrated by the question of whether seismic risk is large in an area where tectonic movement is possible but has not been recorded for two centuries.” (Burton, Kates, and White 35)

Temporal spacing refers to “the sequence of events.

Some hazards (like volcanic eruptions) approximate a random time distribution, 

while others (e.g. tornadoes) are seasonal or cyclical, 

and in some areas severe earthquakes occur only after long quiescent periods.” (Burton, Kates, and White 34)

The above criteria get at primarily physical criteria of interest to researchers. 

The measurements utilized in the following example of a hazards analysis also draw upon social and economic criteria of interest to policy and decision makers.

Summary 

To summarize, since the Stafford Act was enacted in 1988, FEMA has paid, on average, over $2 billion a year to help people and local governments recover from disasters. That cost, and its corresponding human suffering counterpart is going up. These costs can be significantly reduced if every community in the country, no matter how small, puts into place a hazards mitigation program, a disaster plan and a process resulting from that plan for responding to these potential hazards.8
Supplemental Information:

FEMA’s Obligations for Major Disasters and Emergencies


Declared in Fiscal Years 1990-1994
Year, Number of Disasters3  and Amount (In Millions, 1995 Constant)
______________________________________________________________________

1988 

11







1989 

31







1990 

35 


$ 927.6




1991 

39 
   

   301.8




1992 

48 


1,394.5




1993 

58 


1,073.7




1994 

37 


2,153.8

1995

1996 

83 


1,700.0 (estimated) 

1997 




1,380.04
1998 

65 


2,700.05
(from U.S. GAO. Disaster Assistance: Improvements Needed in Determining Eligibility for Public Assistance. Washington, DC (1996).)

In 1994 the Federal cost of disaster relief was $4.4 billion. In that year there were 16,272 locally declared disasters. 299 of these became State declared emergencies, and 37 Federally declared. (Generally, 2-3% of local disasters that require significant assistance by a State are declared emergencies by the Governor.)

· Outlays from the Disaster Relief Fund accounted for 80 percent of the $5.4 billion in payments made by FEMA in fiscal year 1994 (U.S. Congress, General Accounting Office 1995, 2).  But outlays from the fund comprise only an indeterminate fraction of total federal disaster-related assistance provided each year.  Approximately 30 federal programs of various types offer some form of disaster service or funding (Congressional Research Service 1992, 11)…” (Platt 1998, 47).

In Fiscal Year 1995 we had 28 Presidentially-declared disasters, the Federal cost of which was over $3 billion.

During 1996, 75 major disaster and 8 emergency declarations were made—44 of these were flood related.6 These were for 37 States, the District of Columbia, and the U.S. Virgin Islands. During 1996 FEMA provided housing assistance worth $513.1 million to 377,342 disaster victims and another $108 million in grants to help meet transportation, medical and other serious disaster-related needs of 61,926 individuals and families. FEMA also authorized 75 fire suppression grants covering 10 Sates in response to the near record outbreak of wildfires in the western U.S.

Student Handout

Weather related natural disasters in the U.S. where the cost exceeded one billion U.S. dollars (1980-1997)—ordered by rank in economic cost.

Event
Rank by 

Cost
Date
Economic cost

($ billions)
Lives lost

Drought/Heat Wave

Hurricane Andrew

Drought/Heat Wave

Midwest Flooding

Hurricane Hugo

Hurricane Fran

Drought-southern plains

Texas, Louisiana, Mississippi

Flooding

California Flooding

Southeast Ice Storm

Storm/Blizzard

Blizzard/Flooding

Flooding-west coast

Hurricane Opal

Florida Freeze

Hurricane Allicia

Hurricane Iniki

Hurricane Bob

Hurricane Juan

Flooding-Northern plains

Nor’easter 1992

Hurricane Elena

California Wildfires

Flooding/Tornadoes Mississippi and Ohio valleys

Flooding-Pacific northwest

Texas Flooding

Tropical Storm Alberta

Drought/Heat Wave

Severe Weather-Southeast

Hurricane Marilyn

Wildfires-Western states

Oakland Firestorm

Florida Freeze
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33
Summer 1988

August 1992

June-Sept. 1980

Summer 1993

September 1989

September 1996

Fall 1995

May 1995

Jan.-March 1995

February 1994

March 1993

January 1996

Winter 1996/97

October 1995

December 1983

August 1983

September 1992

August 1991

Oct.-Nov. 1985

April-May 1997

December 1992

Aug.-Sept. 1985

Fall 1993

Dec. 96/Jan. 97

February 1996

October 1994

July 1994

Summer 1993

Winter-Spr. 1998

Sept. 1995

Sum.-Fall 1994

Oct. 1991

Jan. 1985
40

25

20

15 to 20

7.1

>5

>4

>3

>3

>3

>3

3

2-3

2-3

2

2

1.8

1.5

1.5

1 to 2

1 to 2

1.3

>1

1

1

1

1

1

1

2.1

1

2.5

1.2
5,000 to 10,000

58

1300

48

57

37

0

27

27

9

270

187

36

21

0

21

6

18

63

11

19

4

4

67

9

19

32

unknown

132

13

unknown

25

0

Source: National Climate Data Center, 1998.

Alphabetical Listing of Specific U.S. Hazards

· Airline crash

· Avalanche

· Beach Erosion

· Bridge/over-pass failure

· Civil Disorder or Disturbances (strikes, riots)

· Dam Failure

· Drought

· Earthquakes

· Fires (urban, rural)

· Floods (flash and slow-rising)

· Hazardous Materials in Business and Industry

· Hazardous Materials Transportation Accidents

· Highway Transportation Accidents

· Hurricanes, Nor’Easters, and Tropical Storms

· Ice and Snow Storms

· Landslides

· Nuclear Power Plant Accidents

· Pipeline breaks and ruptures

· Power Failure

· Radiological Incidents—Transportation

· Rail Transport Accidents/Incidents

· Sabotage (such as explosions)

· Sink-holes/subsidence

· Terrorism

· Thunderstorms, Wind and Hail Storms

· Tornadoes

· Tsunami

· Volcano Eruptions

· Weapon Storage Facilities (explosives)

CHRONOLOGICAL EXAMPLES OF RELATIVELY RECENT U.S. DISASTERS

1979, Sep., Hurricane Frederic, $775 million in insured losses

1980, June-Sept., Drought and Heatwave resulted in an estimated economic loss of $20 billion and 1300 deaths attributable. (NOAA-NCDC, Internet)

1983, Aug., Hurricane Alicia, $676 million in insured losses

1983, Dec., Winter Storms, 41 States, $880 million in insured losses

1985, Jan., Florida Freeze, caused estimated $1.2 billion in damage to citrus industry. (NOAA-NCDC, Internet)

1985, Aug.-Sept., Hurricane Elena, estimated economic loss of $1.3 billion, resulted in 4 deaths. (NOAA-NCDC, Internet)
1985, Oct.-Nov., Hurricane Juan, estimated economic loss of $1.5 billion, resulted in 63 deaths. (NOAA-NCDC, Internet)
1988, Summer Drought and Heatwave resulting in an estimated economic loss of $40 billion and  5,000 to 10,000 deaths attributable. (NOAA-NCDC, Internet)
1989, Hurricane Hugo, over $4.2 billion in insured losses

1989, Exxon Valdez oil spill 

1989, Loma Prieta Earthquake, $960 million in insured losses

1991, August, Hurricane Bob, estimated economic loss of $1.5 billion, resulted in 18 deaths. (NOAA-NCDC, Internet)
1991, Oct., Oakland, CA, Wildfire, $1.5 billion in damages (PT, 40).

1992, Apr/May, Los Angeles Riots, 58 deaths and over $1 billion in damage following the acquittal of 4 police officers tried for the beating of a black motorist.

1992, April, Chicago Tunnel Flood, clean up costs ~$.5 billion

1992, June 30, Nemadji River oil spill: 30,000 gallons of benzene and petroleum additives produces toxic vapor cloud covering ~1,200 sq. miles, forcing evacuation of 25,000 people from Superior, WI to Duluth, MN

1992, Aug., Hurricane Andrew, $30 billion in damages, 700,000 evacuated, 80,000 sheltered. (FEMA 1993) 

1992, December, Nor’easter, estimated economic loss of $1 to 2 billion, 19 deaths attributed. (NOAA-NCDC, Internet)

1992, Typhoon Omar hits Guam

1992, Hurricane Iniki, over $1.6 billion in insured losses

1992, Landers, California earthquake, 7.4 Richter scale 

1993, New York Twin Towers bombing

1993, The Midwest Floods 

1993, March, Blizzard resulted in an estimated economic loss of greater than $3 billion and 270 deaths were attributed. (NOAA-NCDC, Internet)
1993, Summer, Drought and Heatwave resulted in an estimated economic loss of $1 billion. (NOAA-NCDC, Internet)
1993, Fall, Wildfires in California resulted in an estimated economic loss of greater than $1 billion and 4 deaths. (NOAA-NCDC, Internet)
1994, Northridge Earthquake, $30 billion in losses; some 670,000 people registered for disaster assistance.

1994, February, Ice Storm in the Southeast resulted in an estimated economic loss of greater than $3 billion and 9 deaths. (NOAA-NCDC, Internet)
1994, July, Tropical Storm Alberta, estimated economic loss of $1 billion, resulted in 32 deaths. (NOAA-NCDC, Internet)

1994, Summer-Fall, severe fire season in western states caused estimated $1billion in damages. (NOAA-NCDC, Internet)
1994, October, Flooding in Texas resulted in an estimated economic loss of $1 billion and 19 deaths. (NOAA-NCDC, Internet)
1995, Murrah Federal Office Building/Oklahoma City Bombing

1995, Jan.-March, Flooding in California resulted in an estimated economic loss of greater than $3 billion and 27 deaths. (NOAA-NCDC, Internet)
1995, May, Flooding in Texas, Louisiana, and Mississippi resulted in an estimated economic loss of greater than $3 billion and 27 deaths. (NOAA-NCDC, Internet)

1995, Fall, Drought in the Southern Plains resulted in an estimated economic loss of greater than $4 billion. (NOAA-NCDC, Internet)

1995, Sept., Hurricane Marilyn, devastates the U.S. Virgin Islands, $2.1 billion in damage/costs and 13 deaths. (NOAA-NCDC, Internet)

1995, Oct., Hurricane Opal, 2 million people in Florida, Alabama, Georgia, and North Carolina lost electrical power.

1996, Jan., Pennsylvania Blizzard and Flooding 

1996, Jan/Feb., Mid-Atlantic and Pacific Northwest floods 

1996, Hurricane Marilyn hits the Virgin Islands

1996, Hurricane Opal strikes Florida and the Gulf Coast, half of Alabama a Presidentially declared disaster area

1996, Hurricanes Bertha and Hortense 

1996, Sep., Hurricane Fran strikes North Carolina, Maryland, Pennsylvania, South Carolina,      Virginia, and West Virginia, and costing $415.6 to date in FEMA relief funds.

1996, Oct., Northeast coastal storm

1996/97, Winter, Flooding on the West Coast resulted in an estimated economic loss of $2-3 billion and 36 deaths. (NOAA-NCDC, Internet)
1996/97, Dec.-Jan., Tornadoes and Flooding in the Mississippi and Ohio valleys resulted in an estimated economic loss of $1 billion and 67 deaths. (NOAA-NCDC, Internet)
1997, Spring, Flooding in North Dakota and Minnesota

1998, Winter-Spring, Tornadoes and Flooding resulted in an estimated economic loss of $1 billion and at least 132 deaths. (NOAA-NCDC, Internet)

Table #

Ranked list of countries with more than 1,000 disaster-related deaths/million

population with comparative disaster-related deaths for selected high-income countries.


1947-1981

________________________________________________________________________

Country


Deaths per Million Population

_________________________________________________________________________

High-Risk Countries



Bangladesh




3,958

Guatemala




3,174

Nicaragua




2,590

Honduras




1,995

Iran





1,539

Peru





1,309

New Guinea




1,283

Haiti





1,189

Korea, South




1,021

High Income Countries

Japan





 276

United Kingdom



  89

United States




  51

France





  19

Canada





  12

Australia




  11

West Germany




  10

Switzerland




   9

South Africa




   1

Adapted from S.A. Thompson.
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