Session No. 2

________________________________________________________________________

Course Title: Public Administration and Emergency Management

Session Title: Overview of Natural and Technological Hazards 










Time: 2 hours

________________________________________________________________________

Objectives

At the conclusion of this session, students will be able to

2.1 Make distinctions between natural and technological or man-made hazards 

2.2 Discuss the kinds of disasters that may occur from each type of hazard 

2.3 Discuss the frequency and intensity of major disasters in the U.S. and how serious the threat of disaster may be

2.4 Discuss the concept of acceptable risk in terms of individual and community exposure to natural and/or technological hazards

2.5 Discuss the role of government in managing natural and technological hazards 
2.6 Discuss the increasing vulnerability of American communities to disasters and the increasing threat of technological or man-made disasters such as terrorism
_______________________________________________________________________

Scope

Overview of natural and technological hazards and the risks that they may pose to individuals and communities. Introduction to the concepts of “acceptable risk” and the responsibility of government to act to reduce environmental risk.

________________________________________________________________________

Readings

1. Required student reading: 

Chapters 1 and 2 in William L. Waugh, Jr., Living with Hazards, Dealing with Disasters (Armonk, NY: M.E. Sharpe Publishers, 2000).

2. Recommended instructor reading: 

Thomas E. Drabek, “The Evolution of Emergency Management” in Emergency Management: Principles and Practice for Local Government, Thomas E. Drabek and Gerard J. Hoetmer, eds., (Washington, DC: International City/County Management Association, 1991), pp. 1-29.

Federal Emergency Management Agency, Principal Threats Facing Communities and Local Emergency Management Coordinators: A Report to the U.S. Senate Committee on Appropriations (Washington, DC: Federal Emergency Management Agency, April 1993). 

3. Supplemental instructor readings (optional): 

Mary Douglas, Risk Acceptability According to the Social Sciences (New York: Russell Sage Foundation, 1985).

Charles Perrow, Normal Accidents: Living with High-Risk Technologies (New York: Basic Books, 1984).

David Alexander, Natural Disasters (London: UCL Press Limited, 1993).

________________________________________________________________________

Requirements 

Students need to be able to identify the major natural and technological hazards. They should have some sense of the seriousness of the hazards posed by particular disaster types and the skills to investigate the nature of environmental hazards and assess the level of risk that they pose. A disaster case study exercise (see Session No. 1 for format) will require students to examine the scientific and lay literature on a disaster type and provide a general assessment of the risk that it may pose to the region or state.

Required exercise: Disaster Case Study

Students may be referred to traditional library sources and to the variety of emergency management, environmental, and professional organizations that deal with natural and/or technological hazards and disasters, such as the professional organizations, research centers, and government agencies on the list below. Many of the organizations have information available through the Internet, including the annual hurricane prediction issued by Dr. William Gray at Colorado State University, satellite photography of hurricanes, and Web sites dealing with disaster relief operations. Students can also subscribe to information services on hurricanes, seismic events, volcanoes, and other hazards and disasters. 

Some of the best starting places to investigate natural and technological hazards are:

1. the National Oceanic and Atmospheric Administration Web site (http://www.noaa.gov) for weather-related natural hazards, including the list of “billion dollar” weather disasters, 

2. the U.S. Geological Survey Web site (http://www.wr.usgs.gov) for seismic and volcanic hazards, and 

3. the Environmental Protection Agency Web site (http://www.epa.gov) for technological or man-made hazards. 


For hazard reduction programs, the Federal Emergency Management Agency Web site (http://www.fema.gov) is a good starting place because it refers readers to other governmental and nongovernmental sites and it outlines, particularly in the agency’s strategic planning document, the national strategy for reducing hazards, responding to disasters quickly and effectively, and reducing human suffering. Copies of the Stafford Act and the Federal Response Plan can be downloaded by the instructor and students. 


Because there are so many sites, some of questionable quality, students should be encouraged to begin with the NOAA, USGS, EPA, and FEMA sites and those listed below before doing more general searches of the Internet. The information sources below were selected from the Natural Hazards Observer’s annual listing and students can subscribe to this and other publications of the Natural Hazards Research and Applications Center (http://www.colorado.edu/hazards). An advanced class might assess the value of the Internet information sources at the conclusion of the course. 

Because student inquiries might overwhelm local emergency management and disaster relief agencies, it might be helpful to invite local officials to visit the class and answer questions. Local officials might also suggest research topics and, with an advanced class, students might be encouraged to do research on topics that will benefit the agencies. 



Professional Organizations:
American Academy of Veterinary Disaster Medicine


3910 Morehouse Road, West Lafayette, IN 47909. 


E-mail: seh@vet.purdue.edu
American Association of Avalanche Professionals


P.O. Drawer 2757, Truckee, CA 96160. (916) 587-3653


E-mail: 7141351@mcimail.com

American Association of Wind Engineers


Dept of Civil Engineering and Geological Sciences, University of 


Notre Dame, Notre Dame, IN 46556-0767. (219) 631-6648 or 


631-7385. E-mail: kareem@navier.ce.nd.edu

American College of Emergency Physicians, Section on Disaster 


Medicine, P.O. Box 619911, Dallas, TX 75261-9911. (800) 798- 

1822. E-mail: rmurray@acep.org; WWW: http://www.acep.org

American Engineers for Disaster Relief


P.O. Box 684, Princeton Junction, NJ 08550-0684. (609) 730- 

0510. E-mail: jccpc@msm.com.

American Institute of Architects


1735 New York Avenue, N.W., Washington, DC 20006.


(202) 626-7383. E-mail: 47334@t-mail.telescom.com

American Meteorological Society


45 Beacon Street, Boston, MA 02108. (617) 227-2425. E-mail: 


hallgren@ametsoc.org; WWW: http://www.ametsoc.org/AMS

American Planning Association


122 South Michigan Ave, Suite 1600, Chicago, IL 60603. (312)


431-9985. E-mail: research@planning.org; WWW: http://www.


planning.org

American Psychological Association, Disaster Response Network


APA Practice Directorate, 750 First Street, N.E., Washington, 



DC 20002. (202) 336-5898. E-mail: jlp.apa@e-mail .apa.org;


WWW: http://www.apa.org

American Public Works Association, Council on Emergency 


Management



1301 Pennsylvania Ave, N.W., Suite 501, Washington, DC 


20004-1710. (202) 393-2792. E-mail: Kern.Wilson@mail.


pubworks.org; WWW: http://www.pubworks.org

American Red Cross, Disaster Services


National Headquarters, Disaster Services Dept, 8111 Gatehouse


Road, Second Floor, Falls Church, VA 22042. (703) 206-7460.


E-mail: infor@usa.redcross.org; WWW: http://www.redcross.org

American Society for Public Administration, Section on Emergency 

and Crisis Management


Richard Sylves, Department of Political Science & International 

Relations, University of Delaware, Newark, DE 19716. (302) 


831-1943. E-mail: sylves@udel.edu; WWW: http://www.aspanet. org

American Society of Civil Engineers


1801 Alexander Bell Drive, Reston, VA 20191. (703) 295-6085.


E-mail: mperalta@asce.org; WWW: http://www.asce.org

American Water Resources Association


950 Herndon Parkway, Suite 300, Herndon, VA 20170-5531.


(703) 904-1225. E-mail: awrahq@aol.com; WWW: http://www.


uwin.siu.edu/~awra

Applied Technology Council


555 Twin Dolphin Drive, Suite 550, Redwood City, CA 94065.


(415) 595-1542. E-mail: crojahn@atcouncil.org; WWW: http://


www.atcouncil.org

Argonne National Laboratory, Emergency Systems Group


DIS Division, Bldg. 900, Argonne National Laboratory, Argonne


IL 60439.(630) 252-5626. E-mail:bertramk@smtplink.dis.anl.gov

Association of Bay Area Governments


P.O. Box 2050, Oakland, CA 94604-2050. (510) 464-7900. 


E-mail: shaky@abag.ca.gov; WWW: http://www.abag.ca.gov

Association of Contingency Planners


National Headquarters, 421 North Rodeo Drive, Suite 15-565,


Beverly Hills, CA 92010. (800) 445-4223. E-mail: mlc2resq@ix.


netcom.com

Association of Engineering Geologists


323 Boston Post Road, Suite 2D, Sudbury, MS 01776. (508)443- 
4639. E-mail: aegh@aol.com; WWW: http://www.geoWeb.tamu. 

edu/aeg/

Association of State Dam Safety Officials


450 Old East Vine, Second Floor, Lexington, KY 40507. (606) 


257-5140. E-mail: 72130.2130@compuserve.com; WWW: http://


ourword.compuserve.com/homepages/ASDSO/

Association of State Floodplain Managers


4233 West Beltline Highway, Madison, WI 53711. (608) 274-

0123. E-mail: asfpm@execpc.com

Association of State Wetlands Managers


P.O. Box 269, Berne, NY 12023-9746. (518) 872-1804. E-mail:


aswmi@aol.com; WWW: http:members.aol.com/ASWMI/


homepage.html

Building Seismic Safety Council


1201 L Street, N.W., Suite 400, Washington, DC 20005. (202)


289-7800. E-mail: jsmith@nibs.org; WWW: http://www.nibs.org


/bssc1.htm

Business and Industry Council for Emergency Planning & Preparedness


P.O. Box 1020, Northridge, CA 91328. (213) 386-4524.

Business Emergency Preparedness Council


c/o Emergency Management Agency, 125 North Main, Room 2B49,


Memphis, TN 38103. (901) 528-2780.

California Seismic Safety Commission


1900 K Street, Suite 100, Sacramento, CA 95814. (916) 322-


4917. WWW: http://earthview.sdsu.edu/SSC/index.html

California Specialized Training Institute, California Office of 


Emergency Services



P.O. Box 8123, San Luis Obispo, CA 93403-8123. (805) 549-


3535.

Cascadia Region Earthquake Work Group


University of Washington Seismology Laboratory, Pacific 


Northwest Seismic Network, Box 251650, Seattle, WA 98195-

1650. WWW: http://www.geophys.washington.edu/CREW/


index.html

Center for the Study of Emergency Management


1241 Johnson Avenue, Department 160, San Luis Obispo, CA 93401.


(805) 782-6787. E-mail: wbalda@simeon.org; WWW: http://


www.simeon.org/msm.html

Central United States Earthquake Consortium


2630 East Holmes Road, Memphis, TN 38118-8001. (901) 544-


0544. E-mail: cusec@ceri.memphis.edu; WWW: http://gandalf.


ceri.memphis.edu/~CUSEC/index.html

Disaster Emergency Response Association International


P.O. Box 37324, Milwaukee, WI 53237-0324. (970) 532-3362. 


E-mail: disasters@delphi.com; WWW: http://www.disasters.org/


dera.html

Disaster Relief News Website (American Red Cross, Cable News 


Network, and IBM), WWW.http://www.disasterrelief.org

Earthquake Engineering Research Institute


499 14th Street, Suite 320, Oakland, CA 94612-1934. (510) 451-


5411. E-mail: skt@eeri.org; WWW: http://www.eeri.org

Insurance Information Institute


110 William Street, New York, NY 10038. (212) 669-9200. 


E-mail: IIIConsumer@aol.com; WWW: http://www.iii.org

Insurance Institute for Property Loss Reduction


73 Tremont Street, Suite 510, Boston, MA 02108-3910. (617) 


722-0200; fax: (617) 722-0202.

Insurance Research Council


211 South Wheaton Ave, Suite 410, Wheaton, IL 60187. (630)


871-0255; fax: (630) 871-0260. E-mail: insrescoun@aol.com

International Association of Emergency Managers


111 Park Place, Falls Church, VA 22046-4513. (703) 538-1795; 


fax: (703) 241-5603. WWW: www.iaem.com

International Association of Fire Chiefs


4025 Fair Ridge Drive, Fairfax, VA 22033-2868. (703) 273-


0911; fax: (703) 273-9363. E-mail: iems@connectinc.com; 


WWW: http://www.ichiefs.org

International Association of Wildland Fire


P.O. Box 328, Fairfield, WA 99012. (509) 283-2397; fax: 


(509) 283-2264. E-mail: greelee@cet.com; WWW: http://www.


neotecinc.com/wildfire

International City/County Management Association


777 North Capitol Street, N.E., Suite 500, Washington, DC 


20002-4201. (202) 962-3531; fax: (202) 962-3500. E-mail: 


dgeis@icma.org; WWW: http://www.icma.org

International Critical Incident Stress Foundation


4785 Dorsey Hall Drive, Suite 102, Ellicott City, MD 21042.


(410) 730-4311; fax: (410) 730-4313. E-mail: icisf@erols.com;


WWW: http://www.erols.com/icisf/Intro.html


Debriefing Team Coordination Center: (410) 313-2473

National Association of Flood and Stormwater Management Agencies


1225 Eye Street, N.W., Suite 300, Washington, DC 20005. 


(202) 682-3761; fax: (202) 842-0621

National Center for Atmospheric Research, Environmental and Societal


Impacts Group


P.O. Box 3000, Boulder, CO 80307. (303) 497-8117; fax: 


(303) 497-8125. E-mail: Kathleen@ucar.edu; WWW: http://


www.dir.ucar.edu/esig/

National Center for Earthquake Engineering Research


SUNY at Buffalo, Red Jacket Quadrangle, Box 610025, Buffalo,


NY 14261-0025. (716) 645-3391; fax: (716) 645-3399.


Information Service: c/o Science and Engineering Library, 304


Capen Hall, Buffalo, NY 14260-2200. (716) 645-3377; fax: 


(716) 645-3379. E-mail: nernceer@ubvms.cc.buffalo.edu;


WWW: http://nceer.eng.buffalo.edu

National Center for Post-Traumatic Stress Disorder


VA Medical Center, White River Junction, VT 05009. (802) 296-


5132; fax: (802) 296-5135. E-mail: matthew.friedman@


dartmouth.edu

National Conference of States on Building Codes and Standards


505 Huntmar Park Drive, Suite 210, Herndon, VA 20170. (703)


437-0100; fax: (703) 481-3596

National Emergency Management Association


P.O. Box 11910, Lexington, KY 40578-1910. (606) 244-8000;


fax: (606) 244-8239. E-mail: thembree@csg.com; WWW: 


http://www.nemaWeb.org

National Fire Protection Association


One Batterymarch Park, Box 9101, Quincy, MA 02269. (617) 


984-7270; fax: (617) 770-0700. E-mail: public_affairs@mfpa.


org; WWW: http://www.nfpa.org

National Governors Association, Natural Resources Group


444 North Capitol Street, Washington, DC 20001. (202) 624-


5389; fax: (202) 624-5313

National Institute for Urban Search and Rescue


P.O. Box 91648, Santa Barbara, CA 93190-1648. (800) 767-


0093; fax: (805) 569-3270. E-mail: 3090usar@ucsduxa.ucsb.


edu; WWW: http://emergencyservices.com/niusr

National Lightning Safety Institute


891 North Hoover Ave, Louisville, CO 80027. (303) 666-8817; 


fax: (303) 666-8786. E-mail: rich@lightningsafety.com;


WWW: http://lightningsafety.com

New England States Emergency Consortium


607 North Ave, Suite 16, Wakefield, MA 01880. (617)224-9876;


fax: (617) 224-4350. E-mail: nesec@serve.com; WWW: http://


www.serve.com/NESEC

Oak Ridge National Laboratory/Disaster Management & Mitigation 

Group


Energy Division, Bldg. 4500 North, MS 6206, P.O. Box 2008,


Oak Ridge, TN 37831-6206. (423) 576-2716; fax: (423) 574-


5938. E-mail: jhs@ornl.gov; WWW: http://stargate.ornl.gov/


StarGate/MBBG/dmmg.html

Pan American Health Organization


525 Twenty-third Street, N.W., Washington, DC 20037-2895.


WWW: http://www.paho.org

Public Risk Management Association


1815 North Fort Myer Drive, Suite 1020, Arlington, VA 22209.


(703) 528-7701; fax: (703) 528-7966. Information Services:


(703) 528-7718. E-mail: primahq@aol.com

Seismological Society of America


201 Plaza Professional Building, El Cerrito, CA 94530-4003. 


(510) 525-5474; fax: (510) 525-7204. E-mail: info@seismosoc.


org; WWW: http://www.seismosoc.org

Society for Risk Analysis


1313 Dolley Madison Blvd., Suite 402, McLean, VA 22101. 


(703) 790-1745; fax: (703) 790-2672. E-mail: sraburkmgt@aol.


com

State and Local Emergency Management Data Users Group


c/o SDS, Inc., 684 Country Club Drive, Lake Ozark, MO 


65049. (573) 365-7373; fax: (575) 365-2163 or 356-2581. 


E-mail: mmcneill@mail.advertisnet.com; WWW: http://www.


salemdug.dis.anl.gov

The Tornado Project


P.O. Box 302, St. Johnsbury, VT 03819. E-mail: tornproj@


plainfield.bypass.com; WWW: http://www.tornadoproject.com/

Urban and Regional Information Systems Association


900 Second Street, N.W., Suite 304, Washington, DC 20002. 


(202) 842-1685; fax: 842-1850. E-mail: members@urisa.org;


WWW: http//www.urisa.org

Volunteers in Technical Assistance, Disaster Information Center


1600 Wilson Blvd., Suite 500, Arlington, VA 22209. (703) 276-


1800; fax: (703) 243-1865. E-mail: muffley@vita.org; WWW:


http://www.vita.org

Western States Seismic Policy Council


121 Second Street, 4th Floor, San Francisco, CA 94105. (415) 


974-6435; fax: (415) 974-1747. E-mail: wsspc@wsspc.org; 


WWW: http://wsspc.org

Selected Research Institutions:

There are more universities and other research centers that do hazard and disaster studies. Some of the more general centers that do social science research are listed below. 

Florida International University, International Hurricane Center


University Park Campus, Miami, FL 33199. (305) 348-1607;


fax: (305) 348-1605. E-mail: hurrican@fiu.edu; WWW: http://


fiu.edu/~hurrican/

George Washington University, Institute for Crisis and Disaster 


Management, Research, and Education


Virginia Campus, 20101 Academic Way, Room 220, Ashburn, VA


22011. (202) 994-7153. E-mail: harrald@seas.gwu.edu
University of Colorado, Natural Hazards Research and Applications 
Information Center 


Campus Box 482, Boulder, CO 80309-0482. (303) 492-6818; 


fax: (303) 492-2151. E-mail: hazctr@colorado.edu; WWW:


http://www.colorado.edu/hazards

University of Delaware, Disaster Research Center


Newark, DE 19716. (302) 831-6618; fax: (302) 831-2091. 


E-mail: joanne.nigg@nvs.udel.edu or tierney@udel.edu; WWW:


http://www.udel.edu/DRC/homepage.htm

University of North Texas, Emergency Administration and Planning


Institute


School of Community Service, P.O. Box 13438, NT Station,


Denton, TX 76203. (817) 565-3292; fax: (817) 369-8771. 


E-mail: Neal@scs.unt.edu; WWW: http://www.ias.unt.edu:9510

University of South Carolina, Hazards Research Laboratory


Department of Geography, Columbia, SC 29208. (803) 777-1699;


fax: (803) 777-4972. E-mail: uschrl@ecotopia.geog.sc.edu;


WWW: http://www.cla.sc.edu/geog/hrl/home.html

Texas A&M University, Hazard Reduction and Recovery Center


College of Architecture, College Station, TX 77843-3137. (409)


845-7813; fax: (409) 845-5121. E-mail: hrrc@archone.tamu. 


edu; WWW: http://archone.tamu.edu/centers/hrrc.html

Selected U.S. Government Agencies

Agencies frequently have multiple programs dealing with hazard reduction and/or disaster operations. Individual programs and contact persons can be identified through the agencies’ Web sites.

Federal Emergency Management Agency


500 C Street, S.W., Washington, DC 20472. E-mail: eipa@fema.


gov; WWW: http://www.fema.gov

Federal Insurance Administration: (202) 646-2781; fax: (202) 


646-3445.

Information Technology Services Directorate: (202) 646-3006;


fax: (202) 646-4622.

Mitigation Directorate: (202) 646-4622; fax: (202) 646-3231.


Office of Emergency Information and Public Affairs: (202) 646-


4600; fax: (202) 646-4086.

Office of Policy and Assessment: (202) 646-3011; fax: (202) 


646-4215.

Operations Support Directorate: (202) 646-2965; fax: (202) 646-3155.

Preparedness, Training and Exercises Directorate: (202) 646-


3487; fax: (202) 646-4557.

Response and Recovery Directorate: (202) 646-3692; fax: (202) 646-4060. 

National Emergency Training Center: 16825 South Seton Ave, 


Emmitsburg, MD 21727: (301) 447-1000.

Learning Resource Center: (800) 638-1821.

National Fire Academy: (301) 447-1117.

Publications: FEMA Distribution Facility, 8231 Stayton Drive,


Jessup, MD 20794. (800) 480-2520; fax: (301) 497-6378

Regional Offices:

Region I (CT, MA, ME, NH, RI, VT), Room 442, J.W. McCormack Post Office and Courthouse Bldg, Boston, MA 02109-4595. (617) 223-9540; fax: (617) 223-9519.

Region II (NJ, NY, PR, VI), 26 Federal Plaza, Room 1337, NY, NY 10278-0002. (212) 225-7209; fax: (212) 225-7281.

Region III (DC, DE, MD, PA, VA, WV), Liberty Square Bldg., Second Floor, 105 South Seventh Street, Philadelphia, PA19106-3316. (215) 931-5608; fax: (215) 931-5621.

Region IV (AL, FL, GA, KY, MS, MC, SC, TN), 3003 Chamblee-Tucker Road, Atlanta, GA 30341. (770) 220-5200; fax: (770) 220-5230.

Region V (IL, IN, MI, MN, OH, WI), 175 West Jackson Blvd., Fourth Floor, Chicago, IL 60604-2698. (312) 408-5503;fax: (312) 408-5234.

Region VI (AR, LA, NM, OK, TX), Federal Regional Center, Room 206, 800 North Loop 288, Denton, TX 76201-3698. (817) 898-5104; fax: (817) 898-5325.

Region VII (IA, KS, MO, NE), 2323 Grand Boulevard, Suite 900, Kansas City, MO 64108-2670. (816) 283-7061; fax: (816) 283-7582.

Region VIII (CO, MT, ND, SD, UT, WY), Denver Federal Center, Bldg. 710, Box 25267, Denver, CO 80225-0267. (303) 235-4812; fax: (303) 235-4976.

Region IX (AS, AZ, CA, GU, HI, NV, CM, TT), Presidio of San Francisco, Bldg. 105, San Francisco, CA 94129-1250.(415) 923-7100; fax: (415) 923-7112.

Region X (AK, ID, OR, WA), Federal Regional Center, 130 228th Street, S.W., Bothell, WA 98021-9796. (206) 487-4604; fax: (206) 487-4622.

Centers for Disease Control and Prevention (DHHS)


WWW: http://www.cdc.gov

National Oceanic and Atmospheric Administration


WWW: http://www.noaa.gov

National Weather Service

WWW: http://www.nws.noaa.gov

Tropical Predication Center, National Hurricane Center

WWW: http://www.nhc.noaa.gov

Environmental Protection Agency


WWW: http://www.epa.gov

Small Business Administration, Disaster Assistance Division


WWW: http://www.sbaonline.sba.gov/disaster/

Tennessee Valley Authority


WWW: http://www.tva.gov

U.S. Agency for International Development/U.S. Office for Foreign 
Disaster Assistance


WWW: http://www.info.usiad.gov

U.S. Geological Survey


WWW: http://www.usgs.gov

________________________________________________________________________

Remarks

To get students to distinguish between natural and technological hazards, the instructor can ask them to list those hazards common to their own region, the U.S., and North America and then categorize them as “natural” or “technological.” David Alexander’s Natural Disasters (1993) contains detailed descriptions of the geophysical forces associated with volcanoes and earthquakes, atmospheric and hydrological hazards, and disasters related to land surfaces (such as landslides, subsidence, and wildfires). It also discusses damage to the built environment, preparedness and response, medical emergencies, and the social and economic impact of disasters. A working knowledge of the major disaster types, particularly those common to the region in which the course is being taught, would be helpful in understanding the level of risk and general strategies for hazard reduction. William Waugh’s Living with Hazards, Dealing with Disasters (2000) contains data on disasters in the U.S. with short case studies of many of the disasters that have shaped current thinking about disaster mitigation.

An understanding of the frequency and intensity of major disasters in the U.S. and in the students’ region or state is necessary for them to understand disaster policy decisions, the design of emergency management programs, and the problem of issue salience (why emergency management often gets little attention and few resources).

Discussing the concept of acceptable risk should raise fundamental issues regarding trade-offs between development and community health and safety, individual freedom to use property versus community needs, the economic costs associated with government programs, the human costs that may be associated with unregulated behaviors, and the social psychology of hazard reduction.

________________________________________________________________________

Objective 2.1


Make distinctions between natural and technological or man-made hazards 

A natural hazard is an environmental risk that exists in nature, independent of human actions or activity. The level of risk to human life and/or property may 
be increased by the actions of individuals or communities.

Natural hazards include major geophysical, meteorological, and biological hazards.

A technological or man-made hazard is an environmental risk that is purposely or accidentally created by human activity, including

· failures of technology;

· accidents in the operation of technologies; 

· failures to store, transport, or use hazardous materials properly; and 

· intentional threats to human life and/or property. 

Natural hazards often pose risks to human life and property because people choose to live near the hazards and/or to disregard the dangers that they present. 

The distinction between natural and technological or man-made hazards can be ambiguous given that many “natural” hazards pose little danger to human lives and property unless people fail to understand or heed the danger and remove themselves from harm’s way.

Hazards may also be both natural and man-made. Droughts, for example, may be due to low rainfall and to man’s overuse of underground water reservoirs. Aquifers may be depleted by irrigation and other human activities, in other words, and not sufficiently replenished by rainfall or snowmelt.

In general, however, the following lists represent the more common categories of natural and technological/man-made hazards.

Major natural hazards (or disasters)
1. Seismic hazards/Earthquakes

2. Hurricanes/Tropical storms

3. Volcanic hazards

4. Floods

5. Tornadoes and windstorms

6. Tsunami/Seiche

7. Sinkholes

8. Avalanches

9. Meteorite and asteroid strikes

10. Droughts

11. Epidemics (diseases)

12. Landslides and mudslides

13. Wildfires

14. Winter storms

Major technological or man-made hazards (or disasters)

1. Structural failures (e.g., building, dam, and bridge collapses)

2. Nuclear facility accidents/failures

3. Hazardous materials accidents/Spills—fixed facility

4. Hazardous materials accidents/Spills—transportation

5. Rail and other ground transportation accidents

6. Shipwrecks and accidents at sea

7. Power failure

8. Aircraft crashes

9. Radiological incident—fixed facility

10. War/Nuclear attack 

11. Terrorism

12. Civil disorder/Riot

13. Telecommunications failure

________________________________________________________________________

Questions to ask students: 

1. Under what conditions might a public health emergency—e.g., an epidemic—be categorized as a technological hazard or disaster rather than a natural one? 

Suggested answer:

If the public health emergency is due to a naturally occurring biological or chemical hazard, such as a virus or mercury poisoning, it might be categorized as a natural hazard. If the emergency is due to an accident involving a man-made biological or chemical agent, such as a genetically altered or artificially produced plant or animal, or an act of terrorism involving such an agent, it might be categorized as a technological or man-made disaster.

2. What kinds of natural disasters are common to your state or region and which poses the greatest threat to life and property?

Suggested answers:

Answers may vary depending upon the region and the community. The more obvious answers are earthquakes in the West and hurricanes in the Southeast. Students may not be as aware of hazardous materials hazards along major highways and rail lines.

3. Would you expect there to be a difference between how people react to natural disasters (“acts of nature”) and how they react to man-made disasters? Would you expect a difference in how they react to accidents, such as an air crash, and how they react to intentional disasters, such as the bombing of the Murrah Federal Building in Oklahoma City in 1995?

Suggested answer:

“Acts of nature” or “acts of God” occur without human intervention and cannot be prevented, although their effects may be minimized. No one is to blame. Someone can be blamed for man-made disasters and they can be prevented, although some accidents will still occur. [This question should encourage students to consider the differences among the disaster types and the reasons why disasters occur.]

4. If people choose to live near or even on the slopes of a volcano, is the volcano a natural hazard or a man-made hazard?

Suggested answer:

Strictly speaking, volcanoes are natural hazards. They do cause environmental damage with or without the potential threat to human life and property. However, people increase the risk by choosing to disregard the danger. 

________________________________________________________________________

Objective 2.2


Discuss the kinds of disasters that may occur from each type of hazard 

The kinds of damage that one typically expects to occur from earthquakes are such things as structural failures, including building and bridge failures, and gas and water line breaks. However, disasters may cause other kinds of damage.

Disasters may also be slow-onset, affording more warning and opportunity to prepare responses and plan recovery operations, or very rapid-onset, affording little or no warning and little opportunity to prepare.

Examples of disasters and the kinds of damage that they may cause, including the following:

Disaster Type
Damage/Loss of Life




Hurricane
Storm surge flooding

Flooding due to heavy rain

Wind damage: high winds


Wind damage: tornadoes and microbursts

Structural failure

Flying debris




Disease (e.g., cholera and other diseases from unsafe water)

Traffic accidents during evacuation

Heart attacks and other stress disorders



Earthquakes
Structural failures

Disruption of lifelines

Fire from broken gas lines and electrical systems

Water contamination

Disease (e.g., cholera)

Tsunamis



Flooding
Structural damage

Disease (e.g., cholera)

Hazardous materials incidents

Water contamination

Erosion



Hazardous materials incidents:


Contamination of ground water

Fixed sites
Long-term health effects (e.g., cancer and genetic damage)



Tornadoes
Wind damage to structures

Damage to infrastructure (e.g., water treatment plants, power lines)

Structural failures (weakened by wind)

Hazardous materials spills

Long-term economic damage to businesses



Wildfire
Burned structures

Loss of life

Water damage (from firefighting)

Loss of wildlife

Agricultural loss (including lumber)

Damage to tourism/hospitality industry 

Erosion (loss of ground cover and trees that hold soil)



Terrorism
Mass casualty incidents due to bombs or firearms

Structural failures due to bombs

Hazardous materials spills due to computer sabotage or bombs

Illness due to the use of biological, and/or chemical agents or radiological material

Long-term health effects from biological, chemical, and radiological attacks

Damage to infrastructure due to bombs

Economic disruption using computer sabotage



[This list is certainly not exhaustive, but it should encourage students to think about the broader implications of disasters.]


__________________________________________________________________


Questions to ask students:

What kinds of damage might be caused by tornadoes? Floods? Wildfires? Political terrorism?

Suggested answers:
Tornadoes: Aside from wind damage to homes and businesses, tornadoes may cause damage to community infrastructure (e.g., water treatment plants and power lines); structural failures, by weakening roofs and walls; hazardous materials spills; and long-term economic damage to businesses. Tornadoes, floods, and other disasters can irreparably damage the economy of a community.

Floods: Aside from damaging homes and businesses, floods can cause hazardous materials spills by damaging storage tanks (even by floating buried tanks out of the ground), water contamination by causing the runoff of pesticides from cropland into lakes and rivers and compromising septic tanks and sewage lines, disease by contaminating food, and erosion by destroying ground cover and trees and, through the water flow itself, creating new stream and river channels. 

Wildfires: Aside from burned homes and businesses, wildfires can cause water and chemical damage as firefighters attempt to control the fire, the loss of wildlife in an area, the loss of crops and trees, the loss of tourism dollars as visitors leave or choose not to come to an area, and erosion due to the loss of ground cover and trees that hold the soil.

Terrorism: Aside from casualties from terrorist bombs (including nuclear bombs) or firearm attacks, terrorist incidents might result in major structural failures (e.g., the collapse of a building or bridge), hazardous materials spills as storage tanks or pipelines are damaged, and short- and long-term health effects due to biological/chemical/radiological agents. Critical infrastructure and the economy may be damaged through the use of bombs, computer viruses, or other forms of sabotage. 

________________________________________________________________________

Objective 2.3

Discuss the frequency and intensity of major disasters in the U.S. and how serious the threat of disaster may be

Disasters are not often predictable in terms of their frequency or their intensity. Scientists may be able to calculate the probabilities of major earthquakes, floods, and other disasters, but their abilities to predict the frequency or intensity of disasters are limited. 

The frequency and intensity of major disasters varies by region and community in the U.S. 

Not all communities face a serious risk of disaster, because many are not located on floodplains, in tornado or other windstorm areas, or in seismically active regions. But all face some risk.

The list below provides a general assessment of the major disasters faced by communities in the U.S.

Potential Hazards Identified by Local Emergency Managers

(Rank Ordered by the Number of Responses)

____________________________________________________________

1. Hazardous materials incident: highway

2. Power failure

3. Winter storm

4. Flood

5. Tornado

6. Drought

7. Radiological incident: transportation

8. Hazardous materials incident: fixed facility

9. Urban fire

10. Hazardous materials incident: rail

11. Wildfire

12. Hazardous materials incident: pipeline

13. Civil disorder

14. Earthquake

15. Air transport incident

16. Dam failure

17. Hazardous materials incident: river

18. Rail transportation incident

19. Hurricane/tropical storm

20. Subsidence

21. Radiological incident: fixed facility

22. Nuclear attack

23. Landslide

24. Avalanche

25. Volcano

26. Tsunami



____________________________________________________________

Source: Federal Emergency Management Agency, Capability Assessment and Hazard Identification Program for Local Governments, CPG 1-35, 1992. Reprinted in Federal Emergency Management Agency, Principal Threats, April 1993.
The most frequent disasters are floods, although fires may be the most common emergencies in most communities. Flooding occurs in every state and in many communities. 

The major disaster types, in terms of the potential for mass casualties and/or 
catastrophic property loss, are earthquakes, hurricanes, and droughts.

Seismic or earthquake hazards are most common in the western U.S., particularly in California and the Pacific Northwest, although there are significant seismic hazards in the central U.S., from the New Madrid fault, and in the east. 

[Note: The instructor can also contact the local or state emergency management agency, the local chapter of the American Red Cross, and/or the Federal Emergency Management Agency regional office to get copies of their hazard analyses. Hazard analyses should be included in the agency emergency operations plan.] 

The list below indicates the number of fatalities from some of the major disasters in U.S. history.

Deaths from Disaster in the U.S.

______________________________________________________

1. 6,000 deaths from the Galveston, Texas, hurricane in 1900

2. 2,209 deaths from the Johnstown, Pennsylvania, flood in 1889

3. 1,182 deaths from a wildfire in Wisconsin in 1871

4. 700 deaths from the Great San Francisco earthquake and fire in 1906

5. 689 deaths from an outbreak of tornadoes in 1925.

____________________________________________________________

Source: Federal Emergency Management Agency, Principal Threats, April 1993.

[Students should also be made aware of the problems of (1) counting fatalities and injuries from disasters and (2) measuring disaster severity by fatalities alone. In the developing world, in particular, there may be no accurate data on the populations of rural and urban communities. Accounting for missing people requires tracing family members, seeking information on isolated families and communities that may have completely disappeared in the disaster, seeking estimates of population from medical facilities and schools that provided services in the affected area, and estimating the number of residents based upon the number of homes destroyed. Accurate population data may also be difficult to find in American communities.

The number of fatalities is a measure of the severity of a disaster, but focusing solely on those directly affected by the disaster does not account for those indirectly affected, those who become victims after the disaster because of associated health problems, and those who suffer psychological injuries or experience social and economic losses.]


__________________________________________________________________

Questions to ask students:

1. What have been the major disasters in their city and state and can those same kinds of disasters still occur today?

[The disasters identified by students should be unique to their communities, although major regional disasters should be mentioned. Students who grew up in another region should have very different lists of major disasters and their answers should encourage a discussion of the different perceptions of disasters. Also, the lists of disasters should reflect the ages of the students in terms of their personal experience and demonstrate the images remembered of the disasters in terms of the accounts that they have heard from older friends and relatives. Comparing the students’ perceptions of hazard risks with the analyses contained in the planning documents will generate a useful discussion of how well or poorly communities remember and understand local hazards.]

2. For officials at the national level, which kinds of disasters are the most serious and where do most such disasters occur?

Suggested answer:

The most severe disasters have been earthquakes, hurricanes, floods, and droughts. Earthquakes are most common the West and Pacific Northwest, although there are significant hazards in the central and eastern U.S. Hurricanes are most common along the Gulf coast and the East coast, although they also occur along the Pacific coast. Droughts may occur anywhere, although the most severe droughts in U.S. history have been in the Great Plains. Floods occur in every state, but the major floods have been in major river basins.

________________________________________________________________________

Objective 2.4 

Discuss the concept of acceptable risk in terms of individual and community exposure to natural and/or technological hazards

All communities and individuals live with some risk from natural and technological hazards (to reiterate a critical point made earlier).

The concept of “acceptable risk” is an acknowledgment that it is not possible to eliminate completely all risk from natural and technological hazards and that communities have to accept some risk. 

The keys to understanding the concept and how it is applied in emergency management are related to:

1. the state of knowledge about the risks posed by natural and technological hazards (e.g., the likelihood of a major earthquake or hurricane and its probable effects), and 

2. the individual’s or community’s judgment about how much risk or damage is tolerable. 

In choosing to live in California with that state’s known seismic hazard, for example, people assume some risk to their persons and their property. 

Similarly, in choosing to live along the Gulf Coast or on barrier islands along the East Coast, people assume some risk from hurricanes. 

It is uncertain, however, just how well people may understand such hazards and the real risk that they present to life and property. 

For example, the lack of experience of most people in southern Florida with major hurricanes was a source of great concern among emergency managers and other public officials until Hurricane Andrew sensitized the public to the hazard and demonstrated the need for better building code enforcement, evacuation planning, and other emergency management programs. 

“Acceptable risk” also relates to questions about how much money to spend and how much effort to expend in hazard reduction. 

The decisions to invest in hazard reduction are important economic and policy issues. 

Some communities have larger tax bases (i.e., tax capacity) and can afford to invest more in hazard reduction if they choose to do so. 

Some communities have limited tax resources and, therefore, have little to invest in hazard reduction.

Public officials and voters are more willing to invest in hazard reduction programs in some communities than in others. The investment is a political choice and involves trade-offs with other kinds of public programs.

Hazard reduction may also be a complicated issue because different individuals and different communities may well have different concepts of what level of risk is “acceptable.” 

Certainly choosing to live in a known hazardous area indicates a greater willingness to live with risk. It is a concern for emergency managers and other public officials that people who choose to live in hazardous areas may need assistance more frequently or even more direly. 

How to define what is “acceptable” and to adjust public policy accordingly is a methodological problem and also a political problem. 

It is uncertain just how much risk-taking society can afford to allow its people to take on, particularly when the risk assumed by individuals or even communities can increase the level of risk for others. 

How much risk-taking to allow is uncertain also because taxpayers have to pay to rescue victims and to help them recover from the social and economic damage that the disasters cause.

It is also uncertain how society should deal with hazards that pose uncertain risks, such as the New Madrid fault and the recent Y2K “bug” scare.

Also, it is uncertain how society should deal with hazards that may change over time, such as the hazard posed by nuclear waste, and may have costs for future generations.

Some government agencies are requiring victims of disaster to pay for rescue operations when they intentionally put themselves at risk. Rescue may be very costly and even very dangerous for the search and rescue personnel. 

Agencies, too, are increasingly adopting policies to limit the amount of assistance available for people who do not act to reduce risks to themselves and their property. Homes that have been flooded more than once may be bought out to prevent rebuilding or moved to a less hazardous location. [Mitigation issues will be addressed in a later session.]


__________________________________________________________________

Questions to ask the students:

1. Should the federal and state governments let communities decide whether they want to live with a high risk from hazards such as flooding or earthquake? Should those communities be helped when they deliberately put themselves at risk or when they do not act to reduce the risk?

Suggested answer:

Local governments are responsible for land-use regulation and, in many states, building code adoption and enforcement. Therefore, communities have considerable control over the management of local hazards. The question of whether they should be helped when they fail or decline to manage that risk is a philosophical one. If the role of government is to encourage wise decisionmaking, perhaps they should not be helped when they fail to reduce known risk. If the role of government is to help those who need help, they certainly should be helped regardless of their prior action or inaction.

2. Should hikers, skiers, and others be charged for the expense of rescue when they have put themselves at risk? How should rescue agencies weigh the risk to their own personnel when individuals or groups have put themselves in danger?

Suggested answer:

Individuals are responsible for their own actions. In the case of people who put themselves at risk, the primary issue may be whether they understood the hazard sufficiently and, thus, could make a reasonable judgment about the potential risk. One might also ask whether government agencies or other authorities provided sufficient information on the hazard and appropriate warning of the risk prior to the individuals’ decisions to accept the risk.

3. How much risk are you willing to live with in your community? For example, if there is a significant seismic or hurricane hazard in your community, is it all right to strengthen building codes, fire codes, and other standards even though such actions may increase the cost of housing? Who should make that decision—a panel of experts, politicians, or voters?

Suggested answer:

This is essentially a political question concerning the students’ perceptions of “acceptable risk.” How much more should people be willing to pay for housing in order to reduce the risk of earthquake or hurricane damage? 

[Note: Older students should have more understanding of the cost of housing than younger students.]

________________________________________________________________________

Objective 2.5


Discuss the role of government in managing natural and technological hazards 

In discussing how much risk is acceptable, due consideration should be paid to the role of government in managing hazards, including whether there are alternative approaches to hazard reduction, such as voluntary compliance with recommended actions (e.g., nondevelopment of floodplains, barrier islands, and seismically active areas).

Emergency management is one of the functions for which governments were formed. 

Governments were instituted to address problems that are beyond the capabilities and capacities of individuals and families. Collective action was deemed necessary when individual action was inadequate. 

Communities organized for protection against external threats, including threats from other communities and from environmental hazards (from floods to wild animals). 

Most communities had ad hoc procedures to address hazards and to respond to disasters and many relied largely upon social organizations, such as churches and civic groups.

Emergency management as a formal responsibility of governments began with efforts to address growing threats of fire and disease in large cities and towns. 

The risk of catastrophic disaster increased with the growth in population and population density.

The risk of catastrophic disaster was greater when wooden construction was common and building standards were nonexistent.

For example, major urban fires 

· killed 250 people and destroyed 17,000 buildings in Chicago in 1871, and

· destroyed 800 buildings in Boston in 1872.

In many communities, social services to help people recover from disasters were largely provided by churches and other nongovernmental institutions. 

Governments had very little capacity for effective disaster response and recovery. Fire brigades were usually volunteer and largely untrained.

Less affluent neighborhoods and communities often had little or no fire services and no public health facilities.

Even in the more affluent areas, large facilities such as theaters, hospitals, hotels, factories, and department stores were vulnerable to fire and structural failure. 

While major structural fires are much less common in the U.S. now than they were in previous centuries and in the early 20th century, they are all too common in developing nations and in nations with inadequate building regulation.

When the threat of epidemics spilled over from the poorer sections of the cities to the more affluent ones, interest in public health services grew. 

The bubonic plague decimated Europe during the Middle Ages. Since that time, new epidemics of smallpox, yellow fever, cholera, influenza, and other diseases have killed thousands in the U.S. and Europe and have increased concern about public health hazards. 

The spread of HIV/AIDS worldwide and localized outbreaks of the Ebola virus and other diseases have increased concern about potential public health disasters. 

The potential for major epidemics is increasing as new strains of influenza and more exotic viruses and bacteriological threats are found. 

In 1997, for example, new strains of influenza in Hong Kong prompted serious investigation by the U.S. Centers for Disease Control because they might be so different from earlier strains that people would be more vulnerable. The young and elderly, in particular, might not be resistant to a new influenza virus. In 1918, an outbreak of the Spanish flu killed millions of people, including over 600,000 in the U.S. In 1976, President Ford and his public health advisors struggled with the issue of inoculating millions of Americans against the so-called swine flu because it resembled the Spanish flu of almost sixty years earlier.


_________________________________________________________________

Questions to ask students:

1. Why is government, rather than other social institutions, responsible for reducing the risk of disaster?

Suggested answer:

As in the past, other institutions, such as churches and community groups, do play roles in hazard reduction. But the government has the primary responsibility for protecting public health and safety and its role has expanded as the risk of disaster has increased.

2. Why has the role of government in hazard reduction increased over the past century?

Suggested answer:

The role of government in hazard reduction has increased because of population growth, increased population density, and increased knowledge about natural and technological hazards.

________________________________________________________________________

Objective 2.6


Discuss the increasing vulnerability of American communities to disasters and the increasing threat of technological or man-made disasters, such as terrorism

Increasing population growth and development in hazardous areas are putting more people and more property at risk. 

Large-scale use of hazardous chemicals in industry, the storage of such chemicals in or near urban areas, and the transportation of the chemicals from production facilities to industrial plants where they are used are increasing the risk of accident and exposing more American communities to the hazard.

The increasing use of lighter building materials and exotic designs is increasing the risk of structural collapses, according to architects and other building professionals. Bridges, hotels, stadia, and other large public structures are proving increasingly prone to failure, and a single collapse can endanger hundreds or even thousands of lives.

Larger aircraft, larger cruise ships, and larger-capacity transit systems increase the potential for catastrophic transportation-related disasters. 

Increased dependence on increasingly fragile technologies is exposing people to a greater risk of major disaster.

Hurricanes and other weather phenomena tend to be cyclic and there have been more severe disasters in recent years. 

Hurricanes, for example, have long cycles in which major storms shift from the Mexican and Texas coasts to the Gulf coast between Texas and southern Florida and on to the East Coast. Storms are tending to occur more frequently along the more heavily populated coast of Florida and along the East Coast now. Increased flooding in the Midwest is another example of the cyclic nature of severe weather, particularly the El Niño and La Niña phenomena.

Geophysical phenomena also have cycles, and there are indications that seismic and volcanic activity may be imminent. 

Earthquakes have long cycles, sometimes hundreds of years. Experts have predicted more serious earthquakes in California and the Pacific Northwest, in the central U.S., and perhaps on the East Coast. 

Volcanoes generally have long cycles, often thousands of years, although some erupt every decade or two. 

The world’s population is increasingly concentrating in major urban areas, increasing the risk of mass casualty disasters and taxing the capacities of lifelines. Environmental damage (e.g., deforestation and contamination of groundwater) is creating new hazards. 

The world’s population is expanding to the point where millions of people are having to live in high-risk areas, particularly along low coastlines, along rivers with long histories of flooding, and in mountain areas known for flooding, landslides, and seismic activity. 

Such hazardous areas often have soil made fertile by volcanic eruption and flood and attract poor farmers. Areas prone to flooding and landslide may also attract poor families because the land is relatively cheap and is more available.

Cyclones have killed hundreds of thousands of people along the coast of Bangladesh, earthquakes have killed hundreds of thousands in China and elsewhere in Asia, industrial accidents have killed thousands in Bhopal, India, and in other nations, and other kinds of disasters are taking larger and larger tolls in human life. 

The potential for terrorist violence, as well as other kinds of violence, causing mass casualties and mass destruction is increasing. The reasons for the increased risk of terrorism include

· the potential use of so-called “weapons of mass destruction” (nuclear devices, biological agents, chemical agents, and radiological material);

· the fragility of modern communications and energy systems;

· the density of populations which increases the potential destructiveness of “weapons of mass destruction”;

· the increased urbanization of populations which makes terrorists more difficult to locate and apprehend;

· the number of former intelligence and military officers from the Communist bloc states;

· the increased number of “amateur” terrorists who are difficult to identify and apprehend and whose activities may be more difficult to predict;

· the growing networks of international and transnational terrorists who have money and support structures with which to carry out their campaigns of violence; and

· the increased levels of anti-government violence in the U.S. which demonstrates the willingness of some Americans to kill other Americans, such as the bombing of the Murrah Federal Building in Oklahoma City in 1995.

A 1998 prediction of a near-miss of the Earth by a small asteroid has increased public and official awareness of the hazard of “near Earth objects” (NEOs) and the National Aeronautics and Space Administration now has an office to monitor NEOs. 

A critical issue in dealing with disasters of all kinds is the speed of onset or how much time is available to identify the problem, issue warnings, activate emergency operations centers, implement plans, etc. Understanding of hazards and the development of predictive capabilities for disasters can speed the response, but some disasters may occur with little or no warning and some disasters may occur over a period of time before they are identified.

__________________________________________________________________

Exercise for students:

Read the following scenario to the class:

A domestic terrorist organization pours a biological agent into a community swimming pool. The agent produces flu-like symptoms after a period of 3-5 days and causes death in 80 to 90 percent of those who come into contact with the agent. The agent can be spread through contact with contaminated people, clothing, and other materials.

Questions:

1. What kind of emergency response is likely to occur?

2. Which response agencies are most likely to identify the problem and isolate the biological agent?

3. How would this kind of disaster differ from a slow-onset disaster when the hazard is known, warnings can be issued, and an appropriate response can be chosen? How could you plan for a slow-onset disaster such as the one described above?
__________________________________________________________________

Questions to ask students:

1. What other changes, besides population growth and increased population density, are taking place that will increase the possibility of disaster?

Suggested answer:

The predictions of increased seismic, volcanic, and meteorological disasters, along with the increased exposure of human lives to hazards, will likely mean more disasters generally and more mass casualty and high property damage events in particular. 

2. What parts of the U.S. are likely to experience the greatest increase in risk to life and property?

Suggested answer:

Experts are predicting more hurricanes because of the La Niña phenomenon, more large earthquakes, more volcanic eruptions, and other disasters. The hurricane cycle suggests more major storms along the Florida, Georgia, and Alabama coasts. Earthquake experts warn of increased risk in California, the Pacific Northwest (Oregon, Washington, and Alaska), and the central U.S. (particularly Missouri, Illinois, Tennessee, and Arkansas). Potential volcanic activity is being monitored in Washington State, Oregon, and northern California, as well as in Hawaii, where Kilauea and Mauna Loa have been erupting for years.

3. Are Americans facing more risk as reliance upon technology increases? 

Suggested answer:

The growing numbers and size of civilian aircraft and ships, nuclear and chemical plants, complex communications and energy systems and the use of other technologies are increasing the risk of disaster (as well as increasing the capacity to reduce the risk and to recover from disaster). Terrorism and other forms of violence are becoming greater threats because of the availability of modern military technologies, the fragility of modern technologies (which makes them easier to disrupt), the vulnerability of communities, and the apparent willingness of international and domestic terrorists to kill hundreds and thousands, if not millions, of people. 

________________________________________________________________________

References

David Alexander, Natural Disasters (London: UCL Press Limited, 1993).

Mary Douglas, Risk Acceptability According to the Social Sciences (New York: Russell Sage Foundation, 1985).

Thomas E. Drabek, “The Evolution of Emergency Management” in Emergency Management: Principles and Practice for Local Government, Thomas E. Drabek and Gerard J. Hoetmer, eds., (Washington, DC: International City/County Management Association, 1991).

Federal Emergency Management Agency, Principal Threats Facing Communities and Local Emergency Management Coordinators: A Report to the U.S. Senate Committee on Appropriations (Washington, DC: Federal Emergency Management Agency, April 1993).

Eve Grundfest and Marc Weber, “Internet and Emergency Management: Prospects for the Future,” International Journal of Mass Emergencies and Disasters (vol. 16, March 1998), pp. 55–72.

Charles Perrow, Normal Accidents: Living with High-Risk Technologies (New York: Basic Books, 1984).

William L. Waugh, Jr., Living with Hazards, Dealing with Disasters: An Introduction to Emergency Management (Armonk, NY: M.E. Sharpe Publishers, 2000).


2-18

