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Session No. 12

Course Title: Disaster Response Operations and Management

Session Title: Evacuation 

Time: 50 minutes

Objectives: 

12.1
Understand why evacuation is needed in times of emergencies or disasters.

12.2
Discuss how people behave during evacuation.

12.3
Explore the factors that must be considered when requesting an evacuation.

12.4
Describe the processes and methods utilized to successfully evacuate populations, and their respective strengths and weaknesses.

Scope:

During this session, the professor explains why evacuation is needed.  The class identifies behavioral patterns that are typical in most evacuations.  Decision considerations are mentioned as are the processes and methods for successful evacuations.  The session ends with an examination of the advantages and disadvantages of evacuation methods.

Session Requirements:

1. Instructor Reading:

Baker, Earl J.  1991.  “Hurricane Evacuation Behavior.”  International Journal of Mass Emergencies and Disasters  9 (2): 287-310.

Baker, Earl J.  1990.  “Evacuation Decision Making and Public Response in Hurricane Hugo in South Carolina.”  Quick Response Research Report #39.  Natural Hazards Research and Applications Information Center, University of Colorado: Boulder, Colorado.

Cutter, Susan and Kent Barnes.  1982.  “Evacuation Behavior and Three Mile Island.”  Disasters  6 (2): 116-124.

Dash, Nicole and Betty Hearn Morrow.  2001.  “Return Delays and Evacuation Order Compliance: The Case of Hurricane George and the Florida Keys.”  Environmental Hazards  2: 119-128.

Lewis, Donald C.  1985.  “Transportation Planning for Hurricane Evacuations.”  ITE Journal  (August): 31-35.

Perry, Ronald W.  1983.  “Population Evacuation in Volcanic Eruptions, Floods, and Nuclear Power Plant Accidents: Some Elementary Comparisons.”  Journal of Community Psychology  11 (1): 36-47.

Sorensen, John H. and Dennis S. Mileti.  1988.  “Warning and Evacuation: Answering Some Basic Questions.”  Industrial Crisis Quarterly  2: 195-209.

Stallings, Robert A.  1984.  “Evacuation Behavior at Three Mile Island.”  International Journal of Mass Emergencies and Disasters  2: 11-26.

2. Student Readings:

Fischer, Henry W. III, and George F. Stine, Brenda L. Stoker, Marna L. Trowbridge, Eric M. Drain.  1995.  “Evacuation Behavior: Why do Some Evacuate While Others Do Not?  A Case Study of the Ephrata, Pennsylvania (USA) evacuation.”  Disaster Prevention and Management  4 (4): 30-36.

3.
Handouts/Overhead Transparencies:


Types of Evacuations


How People Behave in Evacuations


Decision Factors


Processes of Evacuation


Methods and Means of 

Remarks:

1.
It may be wise to review the lessons from the prior session as the warning and evacuation functions are intricately related.

2.
The professor may want to start the session by asking if any students have participated in an evacuation.  This may be a good way to introduce the topic and begin discussing its respective issues.

3.
Case studies on evacuation are available on the Internet at http://www.colorado.edu/hazards/qr/qr.html.  This is the Quick Response Report website of the Natural Hazards Research and Applications Information Center at the University of Colorado at Boulder.

4.
A guest lecture by a fire fighter or police officer may prove advantageous for this session.  Be sure to invite someone who has had experience with evacuation processes.

Objective 12.1

Requirements:

Present the following information as a lecture.

I.
Evacuation, or the movement of people away from potential or actual hazards for the purpose of safety, is very common after a warning has been issued or when a an emergency or disaster has occurred.  The purpose of an evacuation is to move oneself and other people to a safer location to reduce the loss of life and the chance for injury.

A.
A fire in a hotel may require the occupants to leave the building (because of the flames or resulting noxious fumes).

B.
A transportation accident involving a chemical tanker may put people at risk in nearby neighborhoods (because of the potential for asphyxiation or potential explosions).

C.
A flash flood in a business district may necessitate evacuation so people can escape the dangers of high water.

D.
An approaching hurricane will pose immanent danger to those on the coast, in low-lying areas and within the projected path.  People must leave to avoid being adversely affected by storm surge and high winds.

E.
Buildings are damaged by earthquakes or tornadoes, forcing the owners and tenants to go elsewhere.

II.
Those responding to disaster should be aware that there are various types of evacuations.

A.
The vast majority of evacuations are horizontal in nature.  This may include:

1.
Individuals and families fleeing a burning building.

2.
People moving inland when a hurricane approaches.


B.
Some evacuations may be vertical.  For instance:

1.
Those in danger move from lower floors in a building to those above if there is a fire or flood.

Note: Some evacuees may move to higher floors or rooftops.  However, vertical evacuation may prove deadly if waters continue to rise or if a fire cannot be extinguished (as smoke, flames and heat rise to the floors above).


C.
Evacuations may be short term.

1.
People may be able to return to their homes or offices within hours or days if the danger has passed or the damage is minor.


D.
Evacuations may be long term.

1.
If buildings are condemned due to the disaster.

2.
If a geographic area has been contaminated by poisonous chemicals.

Objective 12.2


Requirements:

Present the following as a discussion:

I.
Ask the students: How do people respond to evacuation requests when a disaster will occur/has occurred?

A.
Answer: People generally behave in an orderly fashion.  Some will evacuate while others do not.  Evacuation times may vary.
1.
“ . . . an individual might hear and accept as valid a warning message about a sudden flood; another individual might do likewise for the same flood.  Yet their manifest behavior may differ radically; one might evacuate the area, the other might not” (Quarantelli 1990, 6).

2.
“Approximately 39% (140) of the respondents in our sample evacuated themselves and/or their families from the area during the crisis” [Three Mile Island] (Cutter and Barnes 1982, 116).

3.
“According to our survey data, a little over half (about 53%) of Florida Keys households evacuated for Hurricane Georges, but complains varied significantly by geographical location” (Dash and Hearn Morrow 2001, 122).

4.
“ . . . we have found that evacuation rates ranged from 32% to 98% of the estimated population at risk” (Sorensen and Mileti 1988, 202).

5.
“ . . . evacuation rates under conditions of perceived high risk ranged form less than 40% to 100%” (Sorensen and Mileti 1988, 203).

6.
“People appear to adjust the rapidity of their evacuation behavior in accordance with the severity and timing of the impending threat” (Sorensen and Mileti 1988, 203).

II.
During the discussion, ensure that the following points are mentioned:


A.
There is typically no or very little panic during evacuation.

1.
“ . . . even when people are afraid – and they usually are when they see themselves personally threatened – they do not bolt in panic flight.  Panic is a very rare happening and not at all a typical response to perceptions of danger” (Quarantelli 1990, 8).

B.
Some people will evacuate on own (without a recommendation from authorities).

1.
“The number who leave early [without and evacuation order] seems to range between 20% and 30% (Baker, 1987). . . . Early evacuation is most likely to occur if an official warning is delayed in what appears to be a potentially threatening situation, or if the period of time between the initial and official warnings is a convenient time to depart.” (Sorensen and Mileti 1988, 203-204).


C.
Others evacuate when ordered to do so.

1.
“The second most frequently cited reason for evacuation, again in both the volcano and flood data, was the respondent was urged by officials to depart.  These data reflect citizen confidence in officials as (a) having access to special hazard-relevant information, and (b) assuming responsibility for managing the emergency response efforts which involve the public” (Perry 1983, 41).

2.
“Well over half (60 per cent) waited until they were told to evacuate before doing so” (Fischer et. al. 1995, 33).


D.
Others do not leave in spite of a warning.  

1.
For instance: 

a.
“In general, particularly in natural disasters, getting people to evacuate is a difficult problem” (Perry 1983, 43).

b.
“The low evacuation rates for the Middle and Upper [Florida] keys are troubling.  Our estimate is that about 40,000 people remained in their homes in the Keys (Dash and Hearn Morrow 2001, 126).

c.
“Another troubling finding was that about 20% of those who said they evacuated (more than 8000 people) actually remained somewhere in the Keys, clearly in violation of the mandatory evacuation order” (Dash and Hearn Morrow 2001, 126).



2.
This is owing to several factors:

a.
Not aware of the request to evacuate.

· “The overwhelming majority of those who were never contacted did not evacuate (79 per cent)” (Fischer et. al. 1995, 35).

b.
People downplay risks.

· “Those who do no believe that they are in real danger are less likely to evacuate” (Stallings 1984, 17).

· “The data . . . suggest . . . that the most pervasive reason for not evacuating was the belief that no real danger existed” (Perry 1983, 42).

· “They [Monroe County evacuees] had the lowest assessment of the risk of death and injury – no doubt one of the reasons they did not evacuate as ordered” (Dash and Hearn Morrow 2001, 125).

c.
Unclear warning messages.
· “If a message does not indicate hoe the threat may be prevented, avoided, circumvented, or minimized, it cannot itself generate a functional response to the situation – which might include leaving the threatened locality.  A failure to evacuate may simply stem from a failure of the warning to communicate explicitly such a message” (Quarantelli 1990, 7).

· “Two-thirds of our respondents did not evacuate.  More than half of those who stayed did so primarily because they felt the dangers was not great enough to warrant an evacuation” (Cutter and Barnes 1982, 118).

d.
Fear of looting.
· “. . . persons may refuse to evacuate because they are concerned their vacated homes may be looted. . . . So warning messages to evacuate to safer areas may be disregarded because other considerations are deemed more important than safety” (Quarantelli 1990, 8).

· “Fourteen per cent cited fear of looting as a reason for not leaving” (Cutter and Barnes 1982, 118).

e.
Age.

· “The proportion of those evacuated decreases with age.  Forty-five per cent of the respondents aged 20-49 evacuated, while only 14% of those over age 50 left the area” (Cutter and Barnes 1982, 120).

· “The prevailing attitude among the middle-aged and elderly non-evacuees can best be summed up by one respondent who wrote: ‘In 20 years, I’ll be dead anyway, so why worry?” (Cutter and Barnes 1982, 120).

· “Several factors may account for this, including the inability of the elderly to lave home in response to warnings because of infirmity or because they did not receive the warning information, a desire not to be separated from familiar surroundings, a fear of a loss of independent and/or being separated from remaining friends and relatives, and the perceived futility of evacuation at their ages” (Cutter and Barnes 1982, 120).

f.
Size and make up of family.
· “Individuals living alone (n=23) tended to remain in place regardless of age or proximity to TMI [Three Mile Island] (Cutter and Barnes 1982, 121).

· “Respondents living within 5 miles of the plant were a little more prone to evacuate if there were more persons residing in the household, particularly if preschool aged children were present (Cutter and Barnes 1982, 121).

· “Age was a major factor influencing evacuation in households with two or more persons” (Cutter and Barnes 1982, 121).

· “The research literature observe that the presence of pre-school age children in the home tends to be associate with a greater likelihood of evacuation.  The presence of children in the home proved to be a key determining factor [for evacuation] in this study” (Fischer et. al. 1995, 35).

· “The presence of preschool-aged children was a strong factor in the decision to evacuate.  Seventy households in our sample had preschool-aged children; 40 of them (57%) evacuated” (Cutter and Barnes 1982, 120).

g.
Missing family members.
· “ . . . family members will wait in an endangered area until absent family members can come together . . . . When they evacuate, families move as units.” (Quarantelli 1990, 8).

h.
Neighbors behavior.

· “The cross tabulation of evacuation and neighbor’s behavior suggest a significant association between the respondent’s behavior and the reported behavior of neighbors.  Individuals evacuating the area reported others undertaking the same behavior (74%)” (Cutter and Barnes 1982, 122).

i.
Experience.

· “ . . . limited experience [with a prior disaster] cannot influence evacuation in unprecedented situations; no experience [with a prior disaster] may also increase the fear of the unknown and prompt evacuation” (Cutter and Barnes 1982, 116).

j.
Education.
· “There was also an association between evacuation and education of respondents . . . . Households . . . with a well-educated head . . . were the most likely evacuees” (Cutter and Barnes 1982, 121).

k.
Type of housing.

· “Either because of those notices [official warnings] or because of their own recognition of the hazardousness of their homes, mobile home dwellers are more likely to evacuate than other groups” (Baker 1991, 298).

l.
Inconvenience.
· “There is also the overall inconvenience or effort involved with evacuating: gathering things to take; arranging for a place to stay; imposing upon others; providing for pets (which aren’t allowed at Red Cross shelters); fighting the traffic often accompanying evacuations; and enduing the discomfort and environment of public shelters” (Baker 1991, 294).

m.
Fear of re-entry delays.

· “Some reports indicated that those experiencing the delays would be less likely to evacuate for future storms.  One elderly man was quoted as saying: ‘Next time, they’ll have to take me out of my mobile home in a pine box” (Morales, 1998, 1B; Dash and Hearn Morrow 2001, 123).

· “The bottom line, however, is that most households that did not evacuate, regardless of place of residence, were either very or somewhat concerned about return delays based on what they had seen, read or heard about them” (Dash and Hearn Morrow 2001, 124).

· “Of those who evacuated from Monroe County and who expressed concern about return delays, approximately 38% indicated that it would affect their future evacuation decisions.  It appears that most, however, would not use the knowledge that they will likely experience reentry delays as a reason for not evacuating” (Dash and Hearn Morrow 2001, 124).

n.
Distance from the incident location.
· “There is significant association between evacuation and zonation outward from the plant.  The proportion of those respondents who evacuated decreases with distance, from approximately 47% in the 5-mile zone to 12% outside the 20-mile radius” (Cutter and Barnes 1982, 116).

o.
Other factors.

· “Other reasons for not leaving were: waiting for an evacuation order (8%); job constraints (7%); lack of money (6%); no place to go (3%)” (Cutter and Barnes 1982, 118).

· “Regardless of how dangerous a storm may seem, there are some, often the most economically or socially marginal, who do not evacuate” (Dash and Hearn Morrow 2001, 126).

p. 
A word of caution about some of these variables.

· “Documentations of numerous hurricane evacuations covering three decades have produced relatively consistent patterns concerning whether residents evacuate.  Variation is largely accounted for by five variables: risk level (hazardousness) of the area, action by public authorities, housing, prior perception of risk, and storm-specific threat factors” (Baker 1991, 308).

· “Many individual-difference variables, including demographic factors, are rarely, weakly, inconsistently, or never related to evacuation.  These include age, previous hurricane experience, previous unnecessary evacuation, general hurricane awareness, . . . , education, sex, and family status” (Baker 1991, 308).

Objective 12.3

Requirements:

Present the following as a lecture:

I.
There are several factors that must be considered when contemplating an evacuation.

A.
It is often difficult to know if an evacuation should be ordered.
1.
It may be wise to shelter in place instead of evacuate.

· “In industrial accidents involving toxic chemicals or radiation, sheltering in a building with the ventilation system shut down and doors and windows sealed is a viable option.  Often such responses can even be more desirable than evacuation from a risk mitigation standpoint. . . . Sheltering can drastically reduce the peak concentrations of toxic chemicals a person is exposed to when compared to the outdoor level of exposure” (Sorensen and Mileti 1988, 205).

· “Many people die in floods while evacuating in automobiles” (Sorensen and Mileti 1988, 205).

2.
It is sometimes difficult to know if an area is or will be at risk.

· “The difficult part is anticipating how strong the storm will be, whether it will ‘hit’ a particular location, when it will reach a location, and how large the storm will be.  Each of those parameters is forecast by the National Hurricane Center, but each is subject to error.  Accounting for the forecast uncertainty and incorporating it into the decision process is the difficult part of decision making” (Baker 1990, 4).

3.
Incorrect decisions have negative consequences.

· “Unnecessary evacuations are expensive, disruptive and unpopular” (Baker 1990, 3).

B.
Decisions to evacuate should be based on a number of variables.


1.
Risk.

· If it appears that people could be injured or killed, and property will be damaged or destroyed, it is advisable to evacuate (i.e., it is better to be safe than sorry).


2.
The findings of decision aids (computer software).

· Cameo/Aloha provides plume models for hazardous chemical releases.

· SLOSH generates storm surge and inundation areas.


3.
Expert and political opinion.

· The fire chief will know when a burning building must be evacuated.

· National Weather Service meteorologists predict storm intensity, direction and speed for the evacuation decision.

· Building inspectors identify severely damaged buildings that should not be inhabited after earthquakes.

· Politicians consider many factors and rely on the input of others, including the emergency manager.

4.
Clearance times.

· It may take hours and even days to evacuate people away from harm (i.e., transportation officials recognize that roads and highways will become congested with thousands of motorists).

· “In making response decisions, officials consider the strength of the storm which might affect their location and look up the length of time necessary to evacuate for that storm category.  They then consider the length of time remaining before the storm is expected to arrive and compare the two times to determine when evacuation must begin in order to provide sufficient time for evacuees to reach safety” (Baker 1990, 3).

· “ . . . waiting too late to leave can be disastrous” (Baker 1990, 3).

Objective 12.4

Requirements:

Present the following as a lecture:

1.
There are routine processes of and methods for evacuation.


A.
Evacuations typically follow several steps:



1.
Reach a decision to evacuate.

· Fire chiefs, police chiefs, meteorologists, consultants, politicians, and the emergency manager must discuss the hazard and identify options to keep people safe.



2.
Notify the population at risk of the need to evacuate.

· Note: it may be wise to review warning methods in the prior session.

3.
Assist evacuees as they leave homes, buildings, neighborhoods and cities.

a.
Provide guidelines, instructions and directions.

· People may not understand when to leave, what they should take, what evacuation route is recommended, how long they should be gone, how they will know when to return, etc.

b.
Direct traffic to avoid gridlock.
· Traffic may be unusually heavy during evacuation.  Therefore, it may be necessary to open both lanes for sizable evacuating populations.



4.
Ensure compliance and continued safety.
a.
Check for stragglers left behind.

· There is usually a small group of people that refuse to evacuate.  These people often have to be rescued (e.g. from rising water) by emergency personnel.
b.
Monitor the evacuation and traffic.

· It is important to make sure everyone is leaving and that vehicle bottlenecks are kept to a minimum.  Note: it may be necessary to issue tickets if individuals are violating traffic laws.

B.
There are various methods and means that can be utilized for evacuation.  Each has respective strengths and weaknesses.



1.
Walking.
a.
Is common for hotel and office building evacuations.

b.
Is frequently a quick way to get people out of harms way.

c.
May not require large numbers of emergency personnel.

d.
Is useful only when evacuation distances are short.



2.
Automobiles.

a.
Is utilized heavily in hurricane evacuations.

b.
Is useful when evacuation distances are far.

c.
May require large numbers of law enforcement personnel, prior planning and close coordination.

d.
May create serious traffic congestion problems.

e.
Not an option when roads and bridges are out.



3.
Busses.

a.
Is useful to move small groups of people short or far distances. 

b.
Is often the means of taking children away from a school that is at risk.

c.
Limits traffic congestion problems.

d.
Requires busses and drivers that may be difficult to obtain or schedule on short notice (e.g., from a school district).

e.
Not an option when roads and bridges are out.



4.
Boats.

a.
Was used to move people off of Manhattan Island after the 9/11 terrorist attacks.

b.
May be common to island areas and flood ravaged communities.

c.
May be one of the only ways to move people that have been isolated.

d.
Requires boats and captains that may be difficult to obtain or schedule on short notice (e.g., from emergency services, a marina or transit authority).


5.
Helicopters/planes.

a.
Has been used to evacuate people off of burning buildings or off of islands (e.g. volcanic eruption in Monserrat).

b.
May be common to island areas, flood ravaged communities, or other locations where roads have been damaged or destroyed.

c.
May be one of the only ways to move people that have been isolated due to damaged roads and bridges.
d.
Requires helicopters, planes and pilots that may be difficult to obtain or schedule on short notice (e.g., from emergency services or an airport).
Questions to be asked:

1.
Why are evacuations needed?

2.
What are the different types of evacuations?

3.
How do people behave during evacuations?

4.
What factors influence a decision to evacuate?

5.
Why is it often difficult to reach agreement on the need to evacuate?

6.
What are the steps that take place during evacuation?

7.
What means or methods are used to evacuate people?

Types of Evacuation

Horizontal

Vertical

Short-term

Long-term

How People Behave in Evacuations

In an orderly manner

Some evacuate without orders

Most evacuate only when ordered

Others do not evacuate

· Not aware of hazard

· Downplay risks

· Unclear messages

· Fear of looting

· Age

· Family size and structure

· Missing family members

· Neighbor behavior

· Prior experience

· Education level

· Type of housing

· Inconvenience

· Fear of reentry delays

· Distance from incident location

· Other

Decision Factors

Shelter in place or evacuate?

Storm magnitude and direction

Impact of wrong decisions

Risk of geographic area

Decision aids

Expert and political opinion

Clearance times

Processes of Evacuation

Reach a decision

Notify population at risk

Assist evacuees

Provide guidelines, information and directions

Direct traffic

Ensure compliance and safety

Evacuation Methods and Means

Walking

Automobile

Busses
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