Session No. 11

Course Title: Disaster Response Operations and Management

Session Title: Warning 

Time: 50 minutes

Objectives:

11.1
Underscore the importance of the warning function in disaster response operations.

11.2
Identify the types of warning systems and methods of alerting a population of an impending hazard or disaster.

11.3
Discuss the advantages and disadvantages of different types of warning systems and techniques.

11.4
Explore the processes of issuing a hazard/disaster warning.

11.5
Draw out concerns that emergency managers should be aware of regarding the warning function.

Scope:

During this session, the professor shares information about the warning function that frequently takes place at the start of disaster response operations.  The class includes a discussion about the importance of the warning function, the different types of warning systems, and their respective strengths and weaknesses.  The session ends as the professor talks about warning processes and concerns.  

Session Requirements:

1. Instructor Reading:
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Lindell, Michael K. and Ronald W. Perry.  1987.  “Warning Mechanisms in Emergency Response Systems.”  International Journal of Mass Emergencies and Disasters Vol. 5 (2): 137-153.

McEntire, David A. 2006. “Responding with Initial Measures.” Disaster Response and Recovery: Strategies and Tactics for Resilience. New York: Wiley.

NOAA, FEMA, and the American Red Cross.  1999.  “NOAA Weather Radio . . . the Voice of the National Weather Service.”  NOAA 96070/ARC 5088.  U.S. Department of Commerce, National Oceanic and Atmospheric Administration, National Weather Service, American Red Cross.

Quarantelli, E.L.  1990.  “The Warning Process and Evacuation Behavior: The Research Evidence.”  Preliminary Paper #148.  Disaster Research Center, University of Delaware: Delaware.

Rogers, George O. and John H. Sorensen.  1988.  “Diffusion of Emergency Warnings.”  The Environmental Professional  Vol. 10: 181-294.

Schware, Robert.  1982.  “An Examination of Community Flood Warning Systems: Are We Providing the Right Assistance?”  Disasters  Vol. 6 (3): 195-201.

U.S. Department of Agriculture, Federal Emergency Management Agency, U.S. Department of Commerce.  2000.  Saving Lives With an All-Hazard Warning Network.  U.S. Department of Agriculture, Washington D.C.

Partnership for Public Warning.  2002.  Improving the Effectiveness of the Homeland Security Advisory System.  Workshop on Effective Hazard Warnings, 4 July, Emmitsburg, Maryland.

2. Student Readings:

McEntire, David A. 2006. “Responding with Initial Measures.” Disaster Response and Recovery: Strategies and Tactics for Resilience. New York: Wiley.

Tierney, Kathleen J., and Michael K. Lindell, Ronald W. Perry.  2001.  “Moving into Action: Individual and Group Behavior in Disaster.”  Pp. 81-120 in Facing the Unexpected: Disaster Preparedness and Response in the United States.  Joseph Henry Press: Washington, D.C.

Sorensen, John H.  2000.  “Hazard Warning Systems: Review of 20 Years of Progress.”  Natural Hazards Review  Vol. 1 (2): 119-125.

3.
Handouts:


Warning System Types


Issues and Concerns about Warnings


National Weather Service Programs

Remarks:

1. The professor should be aware that students may already have some basic understanding of the importance, types and respective strengths and weaknesses of warning systems.  However, students will most likely lack information about the process of issuing a warning.  Therefore, the first half of the session will probably lend itself to discussion whereas the latter half will not.

2. The professor may wish to reiterate that warning systems will always be inadequate if they are not coupled with a strong public education campaign.

3. Lessons from prior case studies on the warning function may be useful for this session.  Research on prior disasters is available on the Internet at http://www.colorado.edu/hazards/qr/qr.html.  This is the Quick Response Report website of the Natural Hazards Center at the University of Colorado at Boulder.

3.
Inviting practitioners to guest lecture during this session would be extremely beneficial.  Possible speakers include: local emergency managers, TV meteorologists, National Weather Service forecasters, Skywarn volunteers, employees of the U.S. Geological Survey, warning system vendors, flood plain managers, and others.

4.
This session will not address the warning issues surrounding the Department of Homeland Security Terrorism Advisory System.  This can be accessed at http://www.dhs.gov/dhspublic/display?theme=29.

Objective 11.1
Underscore the importance of the warning function in disaster response operations.
Requirements:

Present the following information as a lecture.

I. One of the first and most important functions performed in times of disaster is warning the population about an impending hazard or actual disaster.  Issuing a warning is necessary for several reasons.

A. Warnings provide vital information to the population.

1. When a hazard/disaster will occur.

2. How long a hazard/disaster will last.

3. What people can expect in terms of impact.

a. Forecasted severity of wind

b. Expected inches of rain/depth of flood waters
c. Potential power outages
d. Projected damages to homes and property

e. Closed streets/areas

B. Warnings allow people to take measures to protect themselves and property, and, at times, prepare for the disaster.

1. Take shelter in a safe room in the center of a home if a tornado has been spotted.

2. Board up windows and evacuate the coast before a hurricane makes landfall.

3. Stock supplies such as food, water, flashlights, batteries and  blankets before a forecasted ice storm.

C. Discussing the understandable necessity of the warning function, Quarantelli (1990, 1) states:

If there is a warning of a threat, [then] preventive, mitigatory, precautionary, and protective measures can be taken including evacuation.  Warnings can obviously be useful . . . for adaptive behavior to environmental changes – natural or human created – which put life, property, group routines, and the ecological balance in peril.  

II.
It is important to recognize that the warning function is complex.

A. Depending on the type of hazard/disaster, warnings may or may not be possible.

1. Earthquakes or terrorist attacks are extremely difficult to predict, and therefore are not conducive for warning.

2. Severe weather systems (storms, strong winds, hail) can be monitored more effectively than the above hazards and generally allow time for warning. 

B. Different hazards/disasters permit dramatically different lead times for warning.

1.
A hurricane warning can be issued a day or more before landfall.

2.
A tornado warning may be issued only minutes before touchdown or impact.

C. Warnings may come from official and/or unofficial sources.

1. The National Weather Service may issue severe thunderstorm warnings.

2. A friend may warn others about an approaching ice storm.

3. Emergent groups may assist the fire department in warning others about a nearby forest fire that is approaching the neighborhood.

D. Warnings may be performed with or without technology.

1.
They may include door to door notifications.

2.
They could be performed in a police car with a bull horn, with highway message boards, cell calls, or text messaging.

3.
They may rely on computers and modern communications equipment. 

E. Warnings may emanate from and involve many different actors.

1.
Federal government agencies such as the National Oceanic and Atmospheric Administration.

2.
State and local emergency management organizations and personnel.

3.
Meteorologists and reporters from the news media.

4.
Flood plain managers and river forecasters.

5. Politicians and other government employees (the mayor and city manager).

6. Concerned citizens such as severe weather spotters and emergent groups.

7. Golden and Adams assert (2000, 107) that the most important actors in tornado warnings include the local National Weather Service Office, local emergency managers and private forecasters/the news media.  This group is known as the weather warning partnership.
Objective 11.2
Identify the types of warning systems and methods of alerting a population of an impending hazard or disaster.
Requirements:

Present the following as a discussion.

I. Ask the students to identify the different types of warning systems.  As the discussion unfolds, the professor may want to highlight the following points:

A.
There are many types of warning systems that may be used for specific hazards or in conjunction with each other.

1.
Sirens.  Outdoor mechanical and electronic sirens are used for severe weather such as tornadoes.  They may produce tones or have voice capabilities.

2.
Media.  TV stations issue warnings as part of regular news broadcasts or may interrupt programming in times of emergency.  Cable stations may issue warnings through scroll text at the bottom of the television screen.

4. Emergency alert system.  The emergency alert system is used for a variety of hazards and may be issued by way of television or radio.  It includes an announcement of what is occurring and what should be done for protection.

5. Reverse 911 (phone call systems).  Reverse 911 involves a call issued from a single site, which is then transmitted by computer to homes and businesses in a designated jurisdiction.

6. Intercoms, teletype writers, telephone devices and strobe lights.  These systems are used to warn people in large buildings and to warn the deaf.

7. Loud speakers, door-to-door notification and weather radios.  Bull horns may be used by the police to warn people on a street of a nearby chemical release.  Fire fighters knock on the doors of nearby residents to encourage evacuation in hotels and apartment buildings.  Weather radios are set off for weather watches and warnings and advise people of what to do in case of severe weather.  


Objective 11.3
Discuss the advantages and disadvantages of different types of warning systems and techniques.
Requirements:

Present the following as a lecture.

I.
Each type of warning system has strengths and weaknesses (see Lindell and Perry 1987).  It is imperative that the emergency manager be aware of these to make correct decisions regarding the warning function.

A. Electro Mechanical Sirens.

1. Strengths – Warns a large number of people if they are outside and in close proximity to the siren (i.e., they can hear the siren).

2. Weaknesses  - Produces a single tone, which may not be understood by those who hear it; typically not heard by people who are inside buildings.

B. Electronic Sirens.

1. Strengths – Warns a large number of people if they are outside and in close proximity to the siren; produces numerous tones and allows voice capability (i.e., it is a giant public announcement system).

2. Weaknesses  - typically not heard by people who are inside buildings.

C. Media.  

1. Strengths – Quickly warns a large number of people if they are inside their home watching TV or listening to the radio in the car; reporters provide detailed information about the hazard or disaster.

2.
Weaknesses  - People may not be watching TV or listening to the radio; power outages may render some forms of the media useless; information may be incorrect.

D.
Emergency alert system.  

1. Strengths – Quickly warns a large number of people if they are inside their home watching TV or listening to the radio in the car; provides detailed and accurate information.

2.
Weaknesses  - People may not be watching TV or listening to the radio; power outages may render some forms of the media useless.

E.
Reverse 911 (Phone call down systems).  

1. Strengths – Warns a large number of people quickly in a specified area; recorded phone messages can be simple or detailed.

2.
Weaknesses  - Hazards and disasters may render phones useless; some people may not have phones; those answering the call may not believe a recorded message.

F.
Intercoms, teletype writers, telephone devices and strobe lights.  

1. Strengths – Warn people in buildings or those with hearing impairments.

2.
Weaknesses  - Warns a limited number of people only; may not provide adequate information.

G. Loud speakers and individual notification (weather radios). 


1. Strengths – Loud speakers are credible if mounted on an official vehicle (e.g. police cruiser or fire engine), and door-to-door warning permit the answering of questions; weather radios warn people in specific geographic areas about their weather (and are therefore highly pertinent to those who hear them).  

2.
Weaknesses  - Loud speakers may not be heard if people are inside; door-to-door warnings require a significant amount of manpower; is very time consuming; most people do not have weather radios.

Objective 11.4
Explore the processes of issuing a hazard/disaster warning.
Requirements:

Present the following as a lecture.

I. 
According to E.L. Quarantelli (1990, 1), most warnings proceed in a similar fashion.  The process typically includes an assessment of the hazard and disaster and a dissemination of the warning message.   

A. 
Assessment.  This is the phase when:

1. information is gathered,

2. decisions are made,

3. and the message is formulated.

B.
Dissemination.  This is the phase when:

1. information is relayed to those who will assist with the issuance of the warning,

2. information is relayed to and received by the public, which then hopefully acts in accordance with the warning.

Note: During the dissemination phase, information is often issued incorrectly, misunderstood, or not adequately relayed to or received by the people that rely on it.  Quarantelli states (1990, 2): “ . . . it is necessary to lay aside the idea that any message is in itself a warning message . . . . . Warning involves far more than linear transmission of a message from a warning source to the public visualized as an aggregate of individuals.” 

II. 
Those receiving (listening and reacting to) the message experience a different process (see Sorensen 2000, 122).

A. 
Lindell and Perry (1992) include the following four steps:

1. Risk identification.  Determining if a threat exists.

2. Risk assessment.  Determining if protection is needed.

3. Risk reduction.  Determining if protection is possible.

4. Protective response.  Determining what protective action is best and then taking that action.

B.
Mileti and Sorensen have identified the following six-phased process (1990): 

1. Hearing the warning.

2. Understanding the content of the warning message.

3. Believing the warning is credible and accurate.

4. Personalizing the warning to oneself.

5. Confirming that the warning is true and others are taking heed.

6. Responding by taking protective action.

Objective 11.5
Draw out concerns that emergency managers should be aware of regarding the warning function.
Requirements:

Present the following as a lecture.

I.
When a hazard is immanent, or a disaster has occurred, the emergency manager should take into account several issues to ensure a successful warning.  

A. Those issuing the warning should consider what criteria will serve as the basis of the warning decision.  For instance,

1. Will rotation in a wall cloud be sufficient or does the tornado have to touch down before a warning is issued?

2. Has the severe weather system been confirmed by a trained spotter?

3. Has the fire, accident or chemical release been confirmed by a fire chief or police officer?

4. Has information about a projected flood been issued by a certified meteorologist, flood plain manager or geographer?

5. Is approval from higher sources (e.g. a mayor) needed before a warning can be issued?

6. What are the liabilities (e.g. deaths, property damage, lawsuits) if a warning is issued or not issued?

7. How soon should the warning be issued and is additional information required before a warning can be made?

8. What information should the warning message convey?

9. Will the warning be followed by additional information?

B.
The warning system has an impact on warning effectiveness.

1. “One important general finding is that a single warning concept will not equally serve the requirements of all hazards (Mileti and Sorensen 1990).  A system designed for a hurricane will not be good for a flash flood.  Likewise, a general alert or warning may not be adequate when a very specific warning is needed. . . . Thus an all-hazard warning system is inappropriate unless the specific needs imposed by each different hazard type are also considered.” (Sorensen 2000, 120).

C.
Warnings should be clear and contain accurate information.

1.
“The more general a warning message is, the less likely it will be perceived as a warning.  The more specific information a message contains and especially the more it details something relevant to a listener, the more it will be believed.  In short, the degree of message specificity is directly related to belief about the warning.”  (Quarantelli 1990, 4).

D. Warning messages must be repeated, consistent and confirmed.

1. “ . . . the more sources (formal and informal, mass media and personal) from which messages about dangers are received, the more likely the warning will be believed.  This is especially true if the content is consistent.  Inconsistent content in warning messages destroys believability.” (Quarantelli 1990, 4).

2. “Also important is the perceived form and substance of the content of a warning message.  But context is more important than substance.  For example, if a radio station broadcasts what supposedly is an urgent warning and then reverts to normal programming, it will be far less believed than if the station converts completely and immediately to broadcasting emergency messages.” (Quarantelli 1990, 4)

3. “Equally important to the perceptions of warnings is warning confirmation: the almost inevitable social interaction that will occur to obtain additional information of validation concerning the original message – a confirmation of the interpretation.  If in the ensuing interaction there is confirmation the warning message will be believed.  If there is disconfirmation or doubt expressed, additional source of information may be sought but more likely there will be a perception that the warning was irrelevant or incorrect.” (Quarantelli 1990, 5).

E.
Warnings must be issued by a credible source.

1. “Messages received through the mass media, or sound trucks and loudspeakers, or telephones, or in face-to-face conversations, are seen as having different degrees of credibility, authoritativeness, or legitimacy.  Warnings delivered directly by other people are more likely to be believed than when communicated by an impersonal medium.  The more personal the manner in which a message is delivered the more it will be given credence.” (Quarantelli 1990, 3-4).

2. “However, warnings sent via the mass media are more likely to be believed if delivered by governmental officials rather than by private citizens, or by personnel from emergency organizations than by members of other groups.  Also, different mass media sources in a community are likely to have different degrees of credibility.  Those with the most pre-disaster credibility are most likely to be seen as issuing a disaster warning.” (Quarantelli 1990, 4).

F.
People will perceive warnings differently based on the degree of the threat, prior experience in disaster and social interaction with others.

1. “The perceived proximity, severity, and certainty of immediate personal danger is also very important in warning belief.  Danger warnings afar in time and/or space are usually rather ineffective.  In contrast, communications which indicate immediate and close threat of impact will usually evoke a reaction.  Perceived severity is also important.  Thus any message which communicates there may be extreme danger to self and/or loved ones is usually effective in making people aware of the threat.  However, not only must personal risk be seen as high but it must also be perceived as relatively certain.  Warning belief is very high when the danger is thought to have a high degree of certainty for impacting” (Quarantelli 1990, 5).

2. “Past experiences with disasters affects all aspects of warning beliefs.  The relationship however is a complex one.  Prior experiences tend to render current warnings more credible if disasters are part of regular experience.  On the other hand, while past experience may make people more attentive to threat cues, it also appears to lead them to a more complex assessment of possible personal threats.  Also, where disaster subcultures exist, persons will tend to define some potential impacts in terms of their prior experience with that specific disaster agent, regardless of the content of the warning message.” (Quarantelli 1990, 5).

3. “Message believability is partly dependent on what happens in the confirmation process.  Thus when others are seen as believing . . . a warning to be valid, the message is likely to be believed.  Similarly, the answer of official sources to inquiries which call for validation, corroboration, or refutation helps determine the believability of warnings.  However, greater credence will be given to other persons than impersonal sources, and to known others than to strangers.  Confirmation is also more likely to be attempted for unfamiliar or unusual disaster agents.” (Quarantelli 1990, 6).

G.
Other points to consider regarding the warning function.

1. People may not understand the difference between a watch and a warning.

a. A watch indicates that conditions are ripe for a hazard to occur (e.g. the weather system may produce a tornado or flood).

b. A warning indicates that the hazard is immanent, or is taking/has taken place (e.g. the tornado has touched down and the flood is occurring).

2. “Officials are often slow in reaching a decision; slow decisions often prevent a timely warning to the public at risk.” (Sorensen 2000, 122).

3. “Warnings are more slowly disseminated at night than in evening or daytime hours.” (Sorensen 2000, 122).

4. “Informal notification plays an important role in the warning dissemination in most emergencies.” (Sorensen 2000, 122).

Questions to be asked:

1. Why is the warning function so important?

2. Is warning possible for all types of hazards and disasters?

3. What are the different types of warning systems?

4. What are the advantages and disadvantages of each warning system?

5. How do warnings take place?

6. What issues should be considered when issuing a warning message?

7. What can be done to improve the chances that a warning will be successfully issued and received?


Warning System Types

Sirens (Mechanical and Electronic)

Media

Emergency Alert System

Reverse 911

Intercoms

Teletype writers

Telephone devices for the deaf

Strobe lights

Loudspeakers

Door to door notification

Weather Radios

Issues and Concerns About Warnings

· Warnings should follow established warning criteria

· Warning system type impacts warning effectiveness

· Warnings must be clear and accurate

· Warnings must be repeated, consistent and confirmed

· Warnings must be credible

· Warnings are perceived differently among individuals

· People may not understand the difference between a watch and a warning

· Slow decision making hinders effective warnings

· Warnings are disseminated slower at night than during the day

· Informal notification plays a significant role in warning

National Weather Service Programs

· Weather outlooks, watches and warnings

· Text based graphical and digital forecasts

· Aviation forecasts

· River flood watches

· Fire weather forecasts

· Climate information

· Weather Observations

· Outreach (public education and training)
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