Overview of Disasters and Hazards in the U.S.A. Today:  2 
Instructor Guide



Session 2: Overview of Disasters and Hazards in the U.S.A. Today


Time: 1 hour


Objectives:


At the conclusion of this session, the students should be able to:

2.1 Define and illustrate the following key terms: accident, emergency, disaster, catastrophe, hazard, and hazard event

2.2 Differentiate among three types of disasters

2.3 Identify the estimated losses for eight types of hazard events or disasters

2.4 Differentiate among four types of disaster impacts

2.5 Explain which states are most hazard prone and why

2.6 Identify and illustrate three social factors that are causing disasters to increase in number and severity

Scope:

Overview of terms related to disasters of varied types and the estimated losses due to them; differentiation of disaster impacts and national distribution of them; and social factors causing disasters to increase and defects in current disaster loss assessments.

Readings:

1. Required Student Reading

Dennis S. Mileti.  1999. Disasters by Design: A Reassessment of Natural Hazards in the United States.  Washington, D.C.: Joseph Henry Press. (Chapter 3 only: “Losses, Costs, and Impacts”, pp. 65-104).

2. Professor Reading

Dennis S. Mileti. 1999.  Disasters By Design: A Reassessment of Natural Hazards in the United States.  Washington, D.C.: Joseph Henry Press. (Summary, pp. 1-15; Chapter 1 “A Sustainability Framework for Natural and Technological Hazards,” pp. 17-39 and Chapter 9 “Getting From Here to There,” pp. 267-288).

3. Background References

Thomas E. Drabek. 1996b. The Social Dimensions of Disaster: Instructor Guide. Emmitsburg, Maryland: Emergency Management Institute, Federal Emergency Management Agency (Session 2 “What Is A Disaster?” and Session 4 “Overview of Disasters and Hazards in the U.S.A.”)

Requirements:

The professor should have a copy of the Mileti book (or at least Chapter 3) in the classroom for reference. It also is recommended that the professor review Session 4 in The Social Dimensions of Disaster and select three or four of the student handouts for class distribution, e.g., “Earthquake Risk Areas” (4-B); “Tracks of Devastating Storms Caused by Hurricanes” (4-D); “National Summary of Tornado Occurrences” (4-F).

Remarks:

Objective 2.1

Key Terms

1. The professor should ask students to identify a series of disasters they have read about, either recent disasters or historical events. As these are mentioned a list might be made on the chalkboard for reference during this session. Each of the following terms should be defined and illustrated. Emphasize that scope, intensity and duration of impact are the dimensions that differentiate among these terms.

2. “Accident: an unexpected or undesirable event, especially one causing injury to a small number of individuals and/or modest damage to physical structures.” (Drabek 1996b, p. 2-3).

Examples: a tourist couple involved in a single car crash; husband of female CEO attending a convention drowns in hotel pool after hitting head upon diving into shallow end.



3. “Emergency: an unexpected event which places life and/or property in danger and requires an immediate response through the use of routine community resources and procedures.” (Drabek 1996b, p. 2-3).

Examples: tour bus and train collide killing numerous passengers; fire in hotel causes evacuation of guests.

4. “Disaster: an event in which a community undergoes severe danger and incurs, or is threatened to incur, such losses to persons and/or property that the resources available within the community are exceeded. In disasters, resources from beyond the local jurisdiction, that is, state or federal level are required to meet the disaster demands.” (Drabek 1996b, p. 2-4).

Examples: November and December, 1990, portions of Whatcom and Snohomish counties in Washington state were impacted heavily by flooding that caused extensive damage to tourist businesses. Hurricane Bob, August, 1991, triggered evacuations of thousands of tourists along the east coast from the Outer Banks of North Carolina, across Rhode Island and coastal areas of Massachusetts and Maine (for details, see Drabek 1994b, pp. 13-18).

5. “Catastrophe: an event in which a society incurs, or is threatened to incur, such losses to persons and/or property that the entire society is affected and extraordinary resources and skills are required, some of which must come from other nations.” (Drabek 1996b, p. 2-4).
 

Examples: Ask students about the most extreme events discussed by Mileti in the assigned reading. Point out that Hurricane Andrew (p. 3-9 and 3-20) which struck Florida and Louisiana in August, 1992, has been referred to as a “catastrophic disaster.” So too have the 1993 midwest floods he described (pp. 3-20 – 3-21) and the 1994 Northridge earthquake in the L.A. area (p. 3-16).

The only events Mileti described that were catastrophes were: Kobe earthquake (pp. 91-92) and the explosion at the Chernobyl nuclear power station (pp. 92-93).

6. “Hazard: a condition with the potential for harm to the community or environment. Many researchers use the terms ‘hazard’ and ‘disaster agent’ interchangeably. Hence, they will refer to ‘the hurricane hazard’ or even more broadly to ‘natural hazards’ which includes hurricanes, tornadoes, earthquakes and other natural phenomena that have the potential for harm. The hazard is the potential, the disaster is the actual event.” (Drabek 1996b, p. 2-6).

Point out to students that Mileti uses most of these terms and frequently refers to “hazard events” which he uses interchangeably with “disaster”. For purposes of this course, “hazard event” and “disaster” will be used interchangeably.

Objective 2.2

Disaster Types

Most emergency managers and disaster researchers use a simple typology of disasters so as to differentiate among three types. Some research indicates that certain aspects of human response vary among these, but this matter remains controversial among current scholars (see Quarantelli 1998).

1. Natural disasters: point out that Mileti divides this type into: a) climatologically and b) geophysically based hazards or events.

Climatological hazards include: a) drought and dust storm; b) extreme cold; c) flood; d) fog; e) hail; f) heat; g) hurricanes and tropical storms; h) ice, sleet, and snow; i) lightning; j) snow avalanche; k) tornadoes; l) wildfire, and m) wind.

Geophysical hazards include: a) earthquake; b) landslide, subsidence, and expansive soils; c) tsunami; and d) volcanos.

2. Technological and human-made disasters: examples include shipwrecks and other transportation related disasters; mine disasters; dam breaks, hazardous materials spills; industrial plant explosions; and nuclear power plan accidents like Three Mile Island (March, 1979; near Harrisburg, Pennsylvania) or Chernobyl (April, 1986; near Pripyat, about 80 miles north of Kiev, Ukraine).

3. Conflict-based events: this includes riots, war, revolutions; acts of terrorism; violence by mentally disturbed or criminally motivated individuals.

Point out to students that this category of disasters was not considered by Mileti. The two worst U.S.A. cases of domestic terrorism are the bombings of: a) World Trade Center (February 26, 1993; New York City, New York; six killed and hundreds injured) and b) Alfred P. Murrah Federal Building (April 19, 1995; Oklahoma City, Oklahoma; 167 killed and 460 injured).

Objective 2.3

Estimated

Disaster Losses

1. It is recommended that the professor select 10-12 of the hazards discussed by Mileti and write the names on the chalkboard. Point out to students that Mileti defines these at the beginning of his discussion of each one. 

This discussion should be introduced by briefly placing the Mileti book into historical context. Gilbert F. White and J. Eugene Haas (Assessment of Research on Natural Hazards. Cambridge, Massachusetts: MIT Press, 1975) completed the first effort to identify the full range of natural hazards confronting the U.S.A. Mileti has coordinated the work of over 100 researchers in this second assessment effort (see p. 21).

As each hazard is discussed by students, the professor should insure that the following points are made to expand student understanding of the disaster losses between 1975 – 1994 and historical examples. See Drabek 1996b for additional examples (pp. 4-3 to 4-19). The listing below is from Mileti 1999, pp. 69-89 except where noted.

2. Drought and dust storm: 26 deaths and 151 injuries (dust storms only; none from drought); property losses estimated for droughts at between $600 million and $6 billion; dust storms between $2 million and $22 million. Crop losses of $7.6 to $76 billion. These figures and all below except where noted, are the totals for the 20 year period of 1975 – 1994.

3. Earthquake: death toll uncertain, but may have exceeded 174 based only on worst cases listed; 14,147 injuries; property damage estimated at $38.6 billion. Worst cases included Loma Prieta California (the San Francisco Bay area) in October 1989 which resulted in 62 to 67 deaths; and Northridge California (the Los Angeles area) in January 1994 which resulted in 61 deaths.

Not relevant to Mileti’s review are other historical earthquakes, e.g., 1965, Seattle, Washington; 1964, Anchorage, Alaska; 1906, San Francisco, California; and 1811-1812, New Madrid, Missouri (three quakes). For elaboration and explanation of the Richter scale, see Drabek 1996b, pp. 4-4 to 4-6.

4. Extreme cold: 271 deaths; worst event was in 1983 when 102 died in December, mostly in Arkansas and South Carolina.

Not relevant to Mileti’s review are historical examples, e.g., 1888, East Coast blizzard, 800 deaths; 1947, New York City snowstorm caused 10,000 vehicles to be abandoned which resulted in 24,000 extra workers to be hired for snow removal and the budget for such to increase from $1.3 million to $7 million (adapted from Blanchard n.d.).

5. Flood: estimates vary from 1,600 to 2,310 deaths; property losses estimated between $19.6 and $196 billion; additionally crop losses totaled between $8.1 and $81 billion. Worst events included Big Thompson Canyon flash flood (July, 1976; 156 dead) and Midwest flooding in spring, summer and fall of 1993 throughout the upper Mississippi River basin ($12-$16 billion in damages).

Not relevant to Mileti’s review are other historical floods, e.g., Johnstown, Pennsylvania, 1889, 2,209 deaths; Rapid City, South Dakota, 1972, 238 deaths (adapted from Blanchard n.d.).

6. Fog: 6,804 deaths in fog-related traffic accidents (1982 to 1991 only); property losses estimated at $2.2 million to $22 million.

“In March 1995, a fog caused a 100-car wreck on a seven-mile bridge over Mobile Bay in Alabama, leaving 876 injured and 1 dead.” (Blanchard n.d.).

7. Hail: 19 deaths; 598 injuries; property losses between $2.6 and $26 billion. Worst events include July 11, 1990 in Denver, Colorado and May 5, 1995 in Forth Worth, Texas ($2 billion in losses)

8. Heat: 674 deaths; minimal property damage; crop losses $1.7 to $17 billion; worst events were in July, 1980, when 364 people died in Alabama, Georgia, and Tennessee; and in August, 1980 when 136 died in Arkansas.

9. Hurricane and tropical storms: explain that when winds within tropical storms (65 to 199 km/hr) reach 120 km/hr they are classified as hurricanes (Mileti 1999, p. 76). 

The “Saffir/Simpson Damage-Potential Scale Ranges” are also used wherein three other criteria are combined with wind speed (storm surge, barometric pressure and damage potential) to establish a five fold category system: 

· Category 1 is 74-95 mph; 4-5 ft; minimal

· Category 3 is 111-130 mph; 6-12 ft.; extensive

· Category 5 is above 155 mph; above 18 ft; catastrophic.

Deaths totaled 173 from hurricanes and 23 by tropical storms; 4,525 injuries from hurricanes and 106 from tropical storms. Property damages estimated between $11 and $111 billion. Crop losses between $4.6 and $46 billion.

Worst events included Hurricane Eloise, Puerto Rico, September 1975, 43 deaths; Hurricane Andrew, Florida and Louisiana, August 1992, 21 deaths; Hurricane Iniki, Hawaii, September 1992, 6 deaths; Hurricane Hugo, South Carolina, September 1989, 49 deaths.

Not relevant to Mileti’s review are historical examples, e.g., 1900, unnamed hurricane, Galveston, Texas, 6,000 deaths; 1955, Hurricane Diane, Pennsylvania, New York, New England, 200 deaths and $4.2 billion in damages; 1969, Hurricane Camille, Mississippi, Alabama, and Louisiana, 256 deaths (adapted from Blanchard n.d.).

10. Ice, sleet, and snow: 729 deaths and 4,253 injuries from snowstorms; 134 deaths and 1,039 injuries from ice storms. Property losses are estimated as between $3.7 and $37 billion from snowstorms and $1.1 and $11 billion from ice and sleet. Crop damages are estimated between $215 million and $2.15 billion for snow and $660 million to $6.6 billion for ice. Worst cases included New York snow storm in October 1987 when about 300 people were injured and another in February 1983 that caused property damages estimated to range between $500 million to $5 billion.

11. Landslide, subsidence, and expansive soils: three deaths and two injuries; property loss estimates range between $11 and $110 million annually (probably underestimated as other sources indicate 25 to 50 deaths annually and property losses of $1 to $2 billion per year).

Worst case included the land slide triggered by the eruption of Mount St. Helens (1980, Washington State) which killed 5-10 people.

Subsidence costs are estimated to be $125 million annually and expansive soils create losses of $7 billion annually.

12. Lightning: kills more people than all other weather phenomena – 1,444 during 1975 to 1994 and 6,158 injuried. Property damage estimates range between $410 million and $4.1 billion. Crop losses are estimated as being between $20 and $200 million. Worst case of property damage was in 1987 in California; greatest crop loss was in 1989.

13. Snow avalanche: 17 deaths per year is an average; property damage estimates range from $100,000 to $1 million for the 20-year study period but minimal data are available. Worst cases include the deaths of seven people in a California (March 1981) avalanche which caused $1.5 million in damages. During late February 1999, snow avalanches heavily impacted several ski villages in the Alps near the borders of Austria, France, Switzerland, and Italy. At least 9 were killed, over 30 injured, and tens of thousands of tourists were stranded (Rocky Mountain News, Wednesday, February 24, 1999, p. 29A).

14. Technological Hazards: Mileti data set did not provide reliable loss estimates.

FEMA data led Drabek (1996b, p. 4-14) to conclude as follows: “In 1988, environmental releases and offsite transfers of chemical wastes were reported by 19,762 manufacturing facilities. On average there are about 6,650 hazardous materials transportation incidents annually in the U.S.A. these transportation incidents result in about 13 deaths and $19 million in economic costs and damages annually.”

Worst case example: “1979 Erwin, Tennessee – 1,000 people contaminated, nuclear fuel plant” (Drabek 1996b, p. 4-14).

Other types of technological hazards include: 1) radiological material incidents (most nuclear power plants – eastern one-third of U.S.A.); 2) structural fires and explosions (annual average – 6,000 deaths and 30,000 injuries); and 3) other types such as dam, electrical power, telecommunication, etc., failures.

15. Terrorism: not discussed by Mileti. As noted above in discussion of conflict-based events, the two worst U.S.A. incidents of domestic terrorism were the bombings of the World Trade Center and the Alfred P. Murrah Federal building. Forms of terrorism include bombings (e.g., explosives, pipe and fire, tear gas, etc.), airline and ship attacks (including hostage taking), chemical/biological attacks and infrastructure attacks (e.g., computer networks).

16. Transportation accidents: not covered by Mileti data base. Example events include (compiled from Hoffman 1993, pp. 571-574): 

a) Selected shipwrecks:

Sultana (April 1865; Mississippi River steamer blew up near Memphis, Tennessee; 1,450 killed)

General Slocum (June 1904; excursion steamer burned in East River, New York City; 1,030 killed)

Titanic (April 1919; British (White Star) ship hit iceberg, 1,503 killed)

Toya Maru (September 1954; Japanese ferry sank in Tsugaru Strait; 1,172 killed)

George Prince and Frosta (October 1976; ferry boat and Norwegian tanker collided in Mississippi River, Luling, Louisiana; 77 killed)

b) Notable airplane crashes:

TWA and United (June 1956; collision over Grand Canyon, Arizona; 128 killed)

TWA and United (December 1960; collision over New York City; 128 passengers and six on ground killed)

PSA and private Cessna (September 1978; collision over San Diego, California; 150 killed)

American (May 1979; crash after take off at O’Hara International, Chicago, Illinois; 275 killed; 272 on board, others on ground at crash site)

Delta (August 1985; crashed at Dallas-Ft. Worth International, Texas; 133 killed)

Northwest (August 1987; crashed after take off in Romulus, Michigan; 156 killed)

United (July 1989; crashed while landing at Sioux City, Iowa; 111 killed)

TWA (August 1996; crashed after take off at John F. Kennedy in New York City; 230 killed)

Swissair (September 1998; crashed after take off from John F. Kennedy in New York City; 229 killed) (Newsweek, September 14, 1998, pp. 22-26)

c) Illustrative Railroad Wrecks:

Ashtabula, Ohio (December 1876; 92 deaths)

Chatsworth, Illinois (august 1887; 81 deaths)

Atlantic City, New Jersey (July 1896; 60 deaths)

Wellington, Washington (March 1910; 96 deaths)

Nashville, Tennessee (July 1918; 101 deaths)

Hackettstown, New Jersey (June 1925; 50 deaths)

Saugus, Montana (June 1938; 47 deaths)

Frankford Junction, Philadelphia, Pennsylvania (September 1943, 79 deaths)

Between Rennert and Buie, North Carolina (December 1943, 72 deaths)

Bagley, Utah (December 1944; 50 deaths)

Richmond Hill, New York (November 1950; 79 deaths)

Woodbridge, New Jersey (February 1951; 84 deaths)

Elizabethport, New Jersey (September 1958; 48 deaths)

Steelton, Pennsylvania (July 1962; 19 deaths)

Everett, Massachusetts (December 1966; 13 deaths)

Chicago, Illinois (October 1972; 45 deaths)

Camden, South Carolina (July 1991; 7 deaths)

17. Tornadoes: 1,090 deaths; 23,507 injuries; property damage estimates range between $5.8 and $58 billion while crop losses were between $210 million and $2.1 billion. Worst cases include March 28, 1984, tornado outbreak in North Carolina, South Carolina and Georgia which left 58 dead and a massive tornado that ripped through Wichita Falls, Texas, injuring 2,961 people.

Not relevant to Mileti’s review are historical examples, e.g., 1924 (“Tri-state Tornado”); Missouri, Illinois, and Indiana, 689 deaths; 1974 (127 tornado outbreaks in 11 southern and mid-western states), more than 300 deaths (adapted from Blanchard n.d.).

18. Tsunami: none occurred during the 20-year study period that created major damages to the U.S.A. In July 1998, however, a tsunami struck the northern coast of Papua, New Guinea, killing at least 1,300 people (Rocky Mountain News, Friday, July 24, 1998, p. 50A).

On average, the Hawaiian Islands experience one annually; a major one hits every seven years. Worst cases include Hawaii (1946; 159 deaths; $26 million in damages) and Alaska (1964; 123 deaths and $98 million in damages) (Drabek 1996b, p. 4-13).

19. Volcano: 60 deaths; $1.5 billion in property damages (all resulted from Mount St. Helens eruption, May 1980, Washington State). The 1990 eruption of Kilauea on the island of Hawaii destroyed 180 homes.

20. Wildfire: 10 deaths and 182 injuries; property damage estimates range between $13.7 and $137 million and crop losses ranged between $61.8 and $618 million (all figures are thought to be low estimates) (see explanation in Mileti 1999, pp. 83-84).

Worst cases include: Panorama, California (1980, 23,600 acres; 325 homes); Yellowstone, Wyoming (1988, 1.5 million acres); Painted Cave, California (1990, 4,900 acres; 641 homes); and Oakland Hills, California (1991, 25 deaths; 3,403 homes).

21. Wind: 649 deaths; 6,670 injuries; property damage estimates range between $5.8 and $48 billion and crop losses ranged between $1.5 to $15 billion.

Worst cases include: Michigan (November 1975; 31 deaths) and Texas (February 1990; property losses estimated to range between $700 million and $7 billion).

Objective 2.4

Types of

Disaster Impacts

1. The professor should ask students to identify alternative types of disaster impacts as discussed by Mileti.

2. At least four types should be highlighted from the class discussion (see Mileti 1999, pp. 90-94).

a) Individual, e.g., death, injury, personal property loss, psychological suffering, etc.

b) Economic, e.g., job loss, crop and other environmental destructions, business losses (including tourism and travel), community infrastructure damages, etc.

c) Social, impacts on family networks, ripple effects for secondary victims like injured workers doing repair and reconstruction, political impacts (e.g., mayor not re-elected due to poor disaster response).

d) Institutional, major policy changes like those occurring after the incident at Three Mile Island (TMI) nuclear power plant in 1979; mitigation actions taken after 1993 midwest floods, etc.

3. The professor should point out that the measurement of impacts is difficult and existing methodologies are inadequate. Refer students to Mileti discussion of “Issues in Loss Measurement” (pp. 96-100) and briefly highlight these four points:

a) Difficulties in assigning values to losses, e.g., how much is a family photographic album worth? Loss estimates to date use only estimated “market values” which do not include such emotional or sentimental costs or any aspect of human trauma or disrupted lives.

b) Measuring losses, e.g., what is the community value of a historic building that is destroyed by a tornado? Some losses may be double counted in damage assessments such as when a bank reports losses due to financing of buildings in a damaged area and others identify the property damage amount.

c) Direct versus indirect losses, e.g., building destruction versus disaster-induced regional changes in customer images and future tourism activity.

d) Interpretation of loss measures, e.g., dollar estimates based on 1999 figures must be standardized to compare earlier event impacts. Losses reported from Hurricane Hugo in 1989 ($9 billion) do not refer to 1999 dollars. “ . . . a $1 billion event in 1970, had one occurred, would have been the equivalent of a $15 billion event in 1992.” (Mileti 1999, p. 99).
Objective 2.5

State

Variations

1. Based on Mileti’s data base (p. 60) for the 20-year study period (1975-1994) the national scene is as follows regarding actual disaster losses:

a) deaths: 24,000 (24 per week)

b) injuries: 96,000 (96 per week)

c) dollar loss: $500 billion ($.5 billion per week)

2. Disasters are not distributed evenly across the 50 states either by type or amounts of loss. Kansas does not experience hurricanes or tsunamis while Hawaii is at risk from both, for example.

3. Refer students to Figure 3-2 in Mileti 1999 (p. 68). The map summarizes the presidential disaster declarations and emergencies during the 20-year study period (1975-1994). Which states have counties that have had the most declarations? Which have had the least? How are hazard type and population differentials related to these actions?

4. Refer students to Figure 3-3 in Mileti 1999 (p. 96). The map displays the state hazard rankings for the study period. Which three states are the most hazard prone based on this 20-year record? (California, Texas, and Florida). Which areas are most hazard prone? (Southeast, lower northeast, lower midwest).

Objective 2.6

Social

Factors

1. The Mileti data base documents significant increases in the annual losses caused by disasters. Refer students to the graph presented as Figure 3-1 (p. 67) wherein the sharp increase since 1988 is documented.

2. What social factors are related to this increase in the number and severity of disasters? Emphasize these three; for elaboration see Auf der Heide 1989, pp. 6-7).

a) Population: since 1780 to 1990 the U.S.A. population has grown from 2,780,400 to 248,709,873 (Hoffman 1993, pp. 384-385).

b) Location in high risk areas: remind students of the state hazard map and point out these population figures (Hoffman 1993, pp. 386-387) for:

1) California: 1850 (first census data) @ 92,597 vs. 1990 @ 29,760,021; 

2) Texas: 1850 (first census data) @ 212,592 vs. 1990 @ 6,187,358; and

3) Florida: 1820 (first census data) @ 34,730 vs. 1990 @ 12,937,926.

c) Technology: adoption of electric power and telephones as “essential” for living; size of aircraft passenger loads; use of air conditioning to make southeast climate more attractive; urban sprawl of shopping malls, roads and parking lots into flood prone areas; hazardous chemical production.

Supplemental

Considerations

1. Through this class discussion, the professor may wish to ask students about books, movies, or television shows they have seen that will help them relate to the types of disasters being discussed. News coverage, both print and electronic, of current disasters also can be used to illustrate specific events.

2. The professor should develop some understanding of the controversial issue of generalization of findings across disaster events (see Objective 2.2). Some evidence suggests that people may respond differently in civil disturbances and other conflict-based events than they do during hurricanes or tornadoes, see Quarantelli 1998.

3. The professor may wish to conclude this session by explaining to students that the Mileti assessment project led him to reach two broad conclusions. These are summarized in the final chapter (9) of his book. Ask students: “What are the relevance of these conclusions for tourism, hospitality, and travel management businesses?” “What types of policy changes in either the private or public sector are needed?” “What types of new research should be conducted?” “What are the implications of a ‘sustainable hazards mitigation approach’ for tourism, hospitality, and travel management businesses?”

4. The Mileti conclusions are as follows (Adapted from Mileti 1999, pp. 268-287).

a) Sustainable Hazards Mitigation requires six types of actions:

1) striving for local consensus and a common agenda

2) building networks

3) non-linear approach (i.e., various networks should redesign and change activities simultaneously, and independently, but in coordination with others)

4) tools to support network decision making (e.g., local risk assessments)

5) measuring local progress

6) making broader progress, i.e., assessing the consequences of multiple sustainable systems for an entire nation

b) Eight policy and research steps are required:

1) consolidate existing knowledge and put it into practice

2) establish holistic government policies and frameworks (e.g., most laws and policies are hazard specific like flood or earthquake insurance)

3) foster the shift to local and regional responsibility and capability

4) make changes in public policies, e.g., limit the subsidization of risk

5) bring in private sector and non-profit groups

6) measure progress of past and future efforts

7) transfer knowledge internationally

8) determine the hazardousness of the nation

Course Developer
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