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Attribution studies in social psycogy predict that people tend to attribute the

cause of natural disasters to factors associated with humans as opposed to nature per Se.

The victims of natural disaster often consider natural disaster to be the result of not only

natural forces but also human actions.

This research investigates people's causal reasoning on wildfire damage. The

research area was a high fire hazard zone on the west slope of the Sierra Nevada

Mountains, near Chico, California. In June 1999, survey questionnaires exploring

residents' perception of causality of wildfire damage were sent to a random sample of

area residents.

The Butte Complex Fires occurred in the Chico area, in the summer of 1999.

Semi-structured field interviews were conducted on site following the fire to understand

residents' real-time perception of the causes of wildfire damage and their reactions to the

wildfire and firefighting practices. A follow-up mail survey was also conducted to

enhance generalizability of data obtained thorough field interviews.

The results obtained from both mail surveys and field interviews provide insights

into residents' causal attribution of wildfire damage. They suggest that salient factors in

causal attribution include whether residents incurred damage, maintained a sense of

control in their situation, or had personal relationships with firefighters.



Results obtained from the pre-fire survey reveal that residents who have no

wildfire experience tend to attribute cause of wildfire damage to cognitively simplistic

and general notions such as cigarettes, while residents who have past wildfire experience

tend to list more concrete and complex factors such as prescribed burning or lack of

prescribed burning as the cause of wildfire damage.
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Causal Reasoning of Wildfire Damage

Chapter I

Introduction

Background

Wildfire is a conmion natural event during the summer in the continental United

States. A National Interagency Fire Center Report reveals that in 1998, 81,043 fires were

recorded which burned 2.3 million acres. The total suppression cost for the federal

agencies for 1998 reached $328 million. In 2000, 84,960 fires were recorded, 6.9 million

acres were affected, and 852 structures were destroyed. Total suppression cost for fires

exceeded $877 million. From 1990 to 1999, the average number of fires and number of

acres burned reached 106,347 and 3.6 million acres, respectively (National Interagency

Fire Center) and the number of damaged structures by wildfires in the 1990s was six

times that of the previous decade; more than 1,000 homes were destroyed during the

sunmier of 2000 alone (A Report to the Presidents 2000). Thus, wildfire has wrought

severe damage to both natural resources and structures.

It is projected that wildfire damage is likely to increase because past land

management practices have left abundant fuels in wildland areas that have been

transforming to popular residential areas, called the wildland-urban interface (Bogue

1985; Gardner et al. 1987; Cortner et al. 1990a; Daniel et al. 1997). People are attracted

to these areas because of their quiet and peaceful settings (Gardner et al. 1987). The

development of communication technology such as cellular phones, electronic mail and
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portable computers has also enabled people conduct business from their homes in the

urban-wildland interface (Daniel et al. 1997). As the risk of wildfire continues to

increase, we need to understand more about the human dimension of wildfire because

risk of wildfire damage inherently involves not only natural resources, but also humans.

Wildfire has historically been regarded as "bad" by both people and researchers,

an attitude promoted by the highly effective "Smokey Bear" fire prevention campaign

(Daniel 1990; Pyne 1997; Agee 1993; Vaske and Williams 1982). Under this policy,

managers attempted to immediately suppress all fires (Pyne 1997). In the 1 970s,

however, the Forest Service's wildfire strategy shifted from fire control to fire

management (Pyne 1997; Pyne et al. 1996; Cortner et al. 1990b; Daniel 1990; Agee

1993). Under this new paradigm, various studies of wildfire have been conducted that

reveal numerous functions of wildfire in ecosystems. For instance, fire plays beneficial

roles in forest ecosystems (Agee 1993; Reaves 1975; Chandler et al. 1983) by eradicating

exotic species (Chandler et al. 1983; Agee 1993) and controlling pathogens insects (Pyne

et al. 1996). With this paradigm shift, fire began to be understood as an integral process

in natural ecosystems (Agee 1993; Chandler et al. 1983; Pyne et al. 1996). Because of

this paradigm shift, techniques, such as prescribed burning and allowing natural fires to

burn, have been used as forest management tools (Agee 1993; Chandler et al. 1983).

There appear to be two main gaps in our understanding of fire. The first gap

exists between the extent of understanding about biological dimensions of fire and human

dimensions of fire. Technical and biological knowledge about fire has helped generate

management strategies aimed at reintroducing fire's beneficial role in forest ecosystems,

such as by using fire to reduce the chance of future catastrophic fires (Chandler et al.
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1983; Gardner et al. 1985; Agee 1993). Studying and managing wildfire demands

technical and biological knowledge. It also necessitates developing strategies to suppress

fire promptly, understanding factors governing the size and intensity of fire, and

generating effective management tactics to prevent catastrophic future fire events (Magill

1992-1993). However, human dimensions of wildfire are less well understood, while

biological and technical issues have gotten the bulk of attention by researchers. As Agee

(1993) points out, understanding more about fire does not necessarily ensure effective

fire management; rather, it often makes management even more complex. It is

imperative to recognize that wildfire does not only affect land but also people (Pyne et al.

1996). Technically preferable fire management may not be feasible in a complex world

where people have differing attitudes toward governmental agencies' fire management

approaches. Thus, expanding scientific knowledge about technical aspects of fire does

not necessarily guarantee that fire management will be implemented smoothly (Lichtman

1998). No matter how sophisticated the technical knowledge that agency personnel

possess might be, an insufficient understanding of human aspects of wildfire may result

in a lack of public support for fuel management. Ultimately, this may lead to the failure

to implement the "technically sound" fuel management strategies. Thus, less

understanding about human dimensions is the first gap which this study attempts to

investigate.

A second gap exists in the amount of our understanding about human perceptions

of fire and fire management in normal settings and during actual fires. There are some

studies that focus on human dimensions of wildfire. The studies include measuring

respondents' support of prescribed burning (Cortner et al. 1984a; Cortner et al. 1984b;
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Manfredo et al. 1990); investigating respondents' perception of wildfire risk (Beebe and

Omi 1993; Cortner et al. 1 990b); understanding factors affecting respondents'

perceptions about various fuel treatments (Cortner et al. 1990b); and describing post-fire

situations on Oakland fire (Greenlee 1992). Other studies focus on political aspects of

wildfire and its management (Davis 1990; Omi 1989). Some studies illustrate the

necessity of public involvement for fuel management (Chambers 1992; Irwin 1987).

These studies are helpful for understanding whether people accept current fuel

management, what factors influence their acceptability of management and political

aspects of fire management. Almost all studies, however, are conducted in a normal

setting, i.e. study subjects are asked to complete a survey questionnaire or be interviewed

while they are not affected by actual fire. However, few researchers have attempted to

conduct studies during or immediately after an actual wildfire event. Reactions and

attitudes to wildfire and wildfire management by people experiencing wildfire may be

dramatically different from those of people who do not, because people tend to think

(Daniels 1997) when they are asked to fill out a survey questionnaire regarding wildfire

and its management in normal situations. Their opinions and attitudes are basically

formed through cognitive and intellectual processes (Daniels 1997). However, people

tend to feel in response to wildfire and its management when they are in the middle of a

wildfire (Daniels 1997). Under these circumstances, their reactions and comments are

formed to a significant degree through emotional processes (Daniels 1997; Daniel et al.

1997). For this reason, information obtained from surveys filled out by respondents who

do not experienced wildfire may not be useful in explaining reactions and attitudes to

wildfire and its management by people who are experiencing or have just experienced



wildfire. In this sense, our lack of understanding about human responses to fire and its

management during actual fires is another gap which we investigate in this study.

Purpose

The major goal of this study is to begin to fill the gaps mentioned above, i.e.

focusing more on humans and their real time psychological responses to wildfire damage.

The research question to be investigated in this study is to understand how people living

in wildfire hazard areas and who have experienced wildfire perceive the cause of wildfire

damage. This research question is important because a gap seems to exist between the

perception of ordinary people and governmental agency personnel regarding who is

responsible for wildfire damage. Although the extent of wildfire damage is governed by

various interrelated factors, people incurring damage tend to blame a single factor, often

a governmental agency's actions and inactions. This gap needs to be investigated in

order that we understand what, how and why this discrepancy exists. Unless we

understand this gap, we may not be able to effectively communicate with people who

insist that wildfire damage is primarily caused by government agencies. This gap may

lead victims to blame and distrust governmental agencies in the wake of wildfire. This

gap may also cause governmental agencies to lose their reputation as competent

professionals, resulting in lost political and financial support for their fuel management

and other natural resource management practices.

Two research objectives are elicited from the research question: (1) to investigate

factors that influence the way in which residents who live in wildfire hazard zones and

have experienced wildfire explain the cause(s) of wildfire damage; and (2) to investigate

potential cause(s) that are regarded as being responsible for the wildfire damage. Three

5



hypotheses are formulated to examine whether experiencing wildfire affects people's

causal attribution:

Hypothesis 1: People who have experienced wildfire are more likely to attribute
cause of damage to others' actions than are people who have not.

Hypothesis 2. People who have experienced wildfire are less likely to attribute
cause of damage to nature than are people who have not.

Hypothesis 3. People who have experienced wildfire are less likely to attribute
cause of damage to their own actions than are people who have not.

Rationale

Psychological impacts of wildfire are significant.

Existing disaster studies show that natural disasters have various psychological

impacts on people during and in the wake of the disaster (Lifton and Olsen 1976; Tyhurst

1957; Perry and Lindell 1978; Perry 1985). In general, the psychological impacts

negatively influence a human's well-being, possibly for the rest of the victim's life (Perry

and Lindell 1978). Experiencing a natural disaster such as wildfire is a frightening and

dreadful event for ordinary people. They may suffer emotional stress such as anxiety,

fear, frustration and anger. It is often observed that officials from governmental agencies

do not communicate well with people who are experiencing disasters such as wildfire.

As Daniels (1997) points out, a communication gap appears to exist between people who

are experiencing wildfire and fire managers. For many residents, technical explanations

of wildfire behavior and its beneficial functions in ecosystems may not be particularly

satisfying. We need to understand the psychological impacts that wildfire has on

ordinary people, and how these residents should be approached and communicated.

6



7

Approaches that aim to understand various psychological mechanisms of people who are

experiencing wildfire may help generate more effective communication strategies for fire

managers. Fire managers who do not understand the psychological impacts induced by

wildfire may not be competent in dealing with victims who express a variety of emotional

stresses during wildfire. A lack of understanding of these stresses may result in a

communication gap between fire managers and victims, which may make victims

frustrated, upset, and distrustful of governmental agencies. Timber regenerates and

structures can be rebuilt after wildfire, but the process of people's recovery from

traumatic experiences and the damage from wildfire need to be understood as well. This

study attempts to investigate people's real-time psychological responses to wildfire

damage, which has been investigated by few researchers in previous studies. Data

obtained from this study will not only expand our knowledge about human dimensions of

wildfire, but can also stimulate fire managers to generate more effective communication

skills and management strategies for dealing with people who are experiencing wildfire.

The perceptional gap between people and governmental agency personnel regarding the
causality of wildfire damage hinders effective agenq-public communication.

Often observed among the psychological impacts of disasters is the behavior of

attributing a cause of damage to someone who may not be directly responsible (Shaver

1985; Shaver 1990). For instance, victims of the La Conchita (Ventura county, CA)

landslide believed that the La Conchita Ranch Company's farm practices caused the

landslide, and, as a result, sued the ranch for damages (Polakovic 1998). Although a

lawyer for the La Conchita company insisted that a lengthy heavy rainfall was the most
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direct cause of the landslide, victims did not regard it as the primary cause of the

landslide. The media also seeks to blame someone whenever natural disasters occur,

such as the devastating damage caused by the El Salvador earthquake (Darling 2001),

even though earthquakes are caused purely by natural forces. Victims of the Kobe

earthquake in Japan claimed that government agencies' slow rescue processes amplified

their losses (Tokyo business today 1995). Victims of flood often seek someone to blame,

instead of attributing the cause of damage to lengthy rains that accompany typhoons

(Klausener and Ellen 1995; Cokie and Roberts 1996). Thus, when people suffer damages

caused by a natural disaster, they tend to seek someone (often government officials) to

blame.

Wildfire is no exception. For instance, victims of the Wenatchee Complex Fires

of 1994 blamed the U.S.D.A. Forest Service (USFS) because they presumed that the

Forest Service had delayed its initial attack and had inadequate firefighting strategies

(Daniels 1997; Carroll et al. 2000). Although lightning ignited the fires, and their size

and intensity were amplified by high winds and heat, the victims did not regard those

natural forces as the primary causes of their damage (Carroll et al. 2000). Moreover, the

primary cause of damage to homes during wildfire is home ignitability, which is a

function of roofing materials and adjacent vegetations-factors that property owners can

control. (Lavin 1997; Cohen 1999). Nonetheless, the victims did not take account into

this, and just attributed the cause of their damage to the USFS.

A conceptual difference exists between wildfire and wildfire damage. If a fire

occurs in a remote wilderness area, or if it does not result in any structure damage or

human loss, or if it does not capture human attention, it may be regarded merely as a
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As it is shown, whether property owners maintain at least 10 meter defensible

space around their property, use fire resistant materials, and prepare water tanks and

sprinklers influence whether their property will be ignited or damaged (Cohen 1999;

Cohen and Saveland 1997). Cohen (1999) also points out that in terms of property

damage, wildiand fuel treatment may play a smaller role in determining property ignition,

i.e. immediate surrounding vegetation clearance is the most important factors in

determing property ignition. Therefore, property owners hold a primary responsibility to

protect their property from wildfire damage (Cohen 1999; Cohen and Saveland 1997).

Victims of wildfire, however, tend to attribute their property damage to factors under

"Other's Actions" which mainly affect wildfire behaviors, but not to "My Actions" which

play a decisive role for protecting their property from wildfire damage.

There is an important perceptional gap in terms of who has responsible for

wildfire damage and to what extent government agencies can control wildfire damage.

This perceptional gap needs to be investigated and understood so that fire managers can

more effectively deal with people who claim that a government agency caused wildfire

damage. This study helps to investigate what, how, and why the gap is shaped, and what

may help to close this perceptional gap.

Causal attribution research in controlled settings is insufficient..

A theoretical framework that helps us understand the processes by which people

experiencing a natural disaster seek to explain its cause is derived from attribution

theories in social psychology. Attribution theory attempts to explain the ways in which

people experiencing negative event determine its cause. Many studies using attribution

theories, however, were conducted in controlled settings and so the applicability of those
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studies to real settings remains unknown. In controlled settings, researchers usually

carefully design the potential factors that induce the experimental subjects to establish a

cause. Researchers also limit possible responses to experimental conditions. These

studies help to understand potential correlations among factors and helped generate

theories on causal attribution. The results obtained through the controlled settings can

also be useful for statistically testing various hypotheses and generalizing the results to

larger populations. However, in real settings, many unpredictable or unforeseen factors

may influence a respondent's causal attribution and, therefore, a discrepancy between the

results obtained under controlled settings and those of real time studies would not be

surprising. This study seeks to understand people's real time reaction to wildfire and the

mechanisms by which people seek a cause for the damages they sustained. The study

may expand our knowledge about the processes in which people seek cause of damage.

By comparing results obtained through real settings with those from controlled settings,

our knowledge will be deepened and the gap may be partially narrowed. In this way, this

study may also contribute to a field application for causal attribution studies in social

psychology.

Frequently used terms and concepts

Wildfire, in this study, refers to fires occurring in wildiand settings caused either

by natural forces such as lightning or by human actions such as arson, poorly-discarded

cigarettes or campfires. Wildfire damage, in this study, refers to fires involve property

damage or loss of human life. This study deals primarily with wildfires damage.

Difference between cause of wildfire and that of wildfire damage are described in the
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previous section. Experiencing wildfire, in this study, refers to people who are either

directly or indirectly impacted by a wildfire. Directly impacted means that residents'

properties are damaged by a wildfire or they are advised to evacuate by firefighters or

governmental agencies. Indirectly impacted means that a resident's routine is disturbed

by wildfire such as by having to take time off from work. The extent to which one

perceives that he/she is impacted by wildfire, however, is determined by his/her

subjective judgment. Causal attribution is the key concept for this study. It describes

processes by which people who experience a disaster seek to establish the cause from a

potentially large set of alternatives. Detailed descriptions of causal attribution will be

discussed in the following chapter. Perceptional gap is also a critical notion for this study.

Perceptional gap, in this study, refers to the differences between the views of ordinary

people and fire professionals on the cause of wildfire damage. This gap results from a

variety of factors, such as differing levels of knowledge on wildfire, past wildfire

experiences, and the extent of damage incurred. Governmental agencies, in this study,

refer to agencies that are in charge of firefighting and/or land management. The U.S.D.A.

Forest Service and California Department of Forestry and Fire Protection (CDF) are the

two primary agencies referred to in this study.

Organization of the thesis

This thesis is composed of six chapters. Chapter 1 describes the purpose and the

research questions, and study rationale, and briefly defines several key terms and

concepts used in this research. Chapter 2 describes the research studies that provide the

theoretical foundation for this study. In this chapter, key concepts such as causal

attribution and mechanisms of causal attribution are explained. Chapter 3 describes the



research design of this study, the rationale for the design, and the quantitative and

qualitative study protocol, including implementation and analysis. Chapter 4 presents

both quantitative and qualitative research findings. Chapter 5 analyzes and discusses

these data. Chapter 6 discusses what this study revealed, including management

implications and questions for future study.

13



Chapter 2

Literature Review

This chapter explores several key concepts of social psychology that provide a

framework and a foundation for this study. General background of attribution theories in

social psychology are briefly described first. Next, several key concepts of attribution

theories, which may help to understand the psychological mechanisms of people who are

experiencing a negative event, are depicted. Under each section, related research

questions and hypotheses are presented.

Attribution theories: Theoretical foundation of the study

Attribution theories seek to understand how people perceive an outcome and the

processes by which people ascertain the reasons for the outcomes. Fiske and Taylor

(1991) describe the purpose of attribution theories as ways to understand "how people go

from observing behavior in a situation to analyzing its cause". Attribution theories also

seek to understand "how people use information to arrive at causal analysis for events

and attempt to address what type of information is collected and how it is integrated to

generate a causal analysis" (Fiske and Taylor 1991). In sum, studies of the attribution

theories seek to understand how people perceive cause of outcomes, how people gather

information and how people attribute causes.

Attribution is a cognitive process that aims at identifying properties of people and

features of the social environment (Shaver 1985). Making attribution for an directly

experienced or observed event is a basic cognitive process that all human beings engage

in (Anderson 1983b). Studies in attribution reveal that people engage in more attribution

14
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processes for unusual and negative events than they do for typical events (Pyszczynski

and Greenberg 1981). In general, negative events can result from the actions of people or

are a product of situational forces on people (Shaver 1985). Actions of people refer to

events resulting from a person's behavior, judgment, or characteristics. People

experiencing negative events are likely to seek cause associated with people rather than

causes associated with the situation (Jones and Nisbett 1971; Shaver 1985). Once people

perceive that a negative outcome resulted from cause associated with people, this reaction

becomes anchored in their mind, leading them to reject further situational information

(Jones 1979). People experiencing negative events also tend to perceive that the cause of

the event should be controlled by human actions (Brickman et al. 1975). People typically

believe that most events could have been controlled by humans. This tendency is

amplified as the extent of severity of a negative event increases (Walster 1966). Since

the purpose of this study is to understand how people experiencing wildfire perceive the

cause of wildfire damage, the above mentioned concepts may help to understand the

ways in which people make causal attribution. The following sections describe several

key concepts that provide a framework for understanding the psychological mechanisms

of people experiencing a negative event, how people gather information to establish the

cause of the negative event, and what are the potential causes.

Key concepts

Negative events induce people to investigate the cause of the event

People often want meaningful explanations of the reasons behind an unusual or

unexpected event (Anderson 1983a; Bulman and Wortman 1977), and this desire is often
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satisfied by finding someone responsible for the event (Shaver 1985). Shaver argues that

attribution of cause depends on what antecedents could be produced or prevented by

human involvement (Shaver 1985). In other words, people tend to place blame only

when they believe that the negative outcomes could have been avoided. If, on the other

hand, people assume that the negative event could not have been prevented, they may not

seek to place blame. Even if they cannot find a direct cause, they may seek cause which

may not directly relate to the event (Anderson 1983 a; Brickman et al. 1975; Bulman and

Wortman 1977; Kunda 1987).

Thus, people experiencing a negative event are more motivated to seek causes

than people experiencing positive event. How people engage in causal attribution

depends on whether people perceive an event or outcome positively or negatively (Shaver

1985). Only when people perceive an event or outcome as negative, are they likely to

engage in causal attribution. A detailed discussion of why people who experience a

negative event seek a cause is presented in the following section.

Sense of control: Fundamental motivation to seek cause

Why do people engage in causal attribution? Causal attribution processes are

generally thought to derive from a person's desire to maintain a sense of control over

negative events (Heider 1958; Burger and Cooper 1979; Rothbaum et al. 1982; Anderson

and Slusher 1986). Conjecturing what caused the negative event stems not only from a

desire for knowing the cause of the event, but also from a desire for controlling the

negative event. People try to establish the cause of an event because they feel a need to

predict and control their surrounding environment. Understanding the origin of a disaster

often gives people a greater sense of control over an event by providing them the chance
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to anticipate and influence what will happen to them and to others around them (Heider

1944; Burger and Hemans 1988). It is asserted that maintaining a sense of control is

critical for both physical and mental well being (Skinner 1996). Maintaining a sense of

control does not necessarily mean that people actually have the capability to control a

negative event. "Sense" implies that people want to "feel" that they have control over the

negative event. Not knowing what causes a negative event and what actions they should

take makes people feel that they do not have a sense of control over the situation.

People experiencing a negative event tend to believe that the event could have

been avoided or lessened. Fiske et al. (1996) point out that when individuals face

uncontrollable events, they may somehow try to perceive the events as potentially

controllable so that they can release their anxiety. De Man et al. (1985) claim that people

deny the randonmess of the occurrence by seeking cause for disaster, thus affording

themselves a sense of control. Burger (1981) indicates that the desire to maintain a sense

of control over random occurrences of fire, accidents, disease or crime is an essential

desire for human beings. If individuals perceive that a negative event is controllable,

they may feel more able to prevent such an event in the future (Walster 1966; Skinner

1996). If people feel that the situation does not bring a negative influence on them, they

may not be motivated to seek cause.

The processes of causal attribution

As causal attribution studies illustrate, a candidate of cause is chosen by people,

and it may not be objectively or scientifically correct. Rather, people may choose cause

that meets their prediction, preference and expectation. What is the process by which

people seek to determine the reason behind negative outcomes? People experiencing a
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negative event tend to deliberately choose potential cause(s) from various alternatives

(Burger 1981). That is, people tend to pick causes that meet their desire, expectation, and

prediction. People are also likely to select the most blameworthy act as the potential

cause when multiple causes seem to contribute to a negative outcome (Alicke 1992). At

the same time, however, seeking blameworthy acts may be filtered by how victims

perceive a particular phenomenon. Causal attribution studies illustrate that people

experiencing negative outcomes are often biased in how they perceive who is responsible

for the problem. Even scientific or objective evidence may not be believed if people are

unwilling to believe its conclusions (Kunda 1990). Kunda (1990) also points out that

people can deliberately process information yet be biased at the same time. People tend

to choose a cause of negative outcomes which meets their preference or expectation. For

instance, Shaver (1985) argues that people can monitor the progress of events and

reformulate the process so that the process meets their expectation. Kunda (1990) points

out that, in the face of mixed evidence, people tend to choose a cause that is consistent

with their initial hypotheses. People are likely to fail to search for potentially useful

information for the cause of the negative outcomes when they perceive the outcome is

contradicting their prior expectation (Pyszczynski and Greenberg 1981). In this case,

people even attempt to introduce a prior cause which contradicts an immediate cause of

an outcome (Brickman et al. 1975). Moreover, if the immediate cause of a negative event

is not avoidable or controllable, people tend to look for a prior potential cause (Bulman

and Wortman 1977).
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Scheme: A cognitive device for processing information

How do people seek cause if they do not have any relevant information on the

negative outcomes? As discussed, people tend to seek cause anyhow. There is, however,

a cognitive device that is often used for seeking cause when there is no precedent

instance to come up with potential cause. People often use stable cognitive structures

called schema when they only have a single instance or comparison while other instance

are not possible (Shaver 1985). Schema may involve similar past experience, memory,

expectation and other things. It may be used whenever people face unexpected and/or

negative events, which they have never experienced or imagined before (Wells and

Gavanski 1989). Hastie (1984) indicates that unexpected events induce causal analysis

and also induce elaborate memory representation of these events. It is also reported that

people tend to take into account past similar experience in order to seek cause when they

face negative events (McGraw 1987). McGraw asserts that potential actor's past

behavior provides a cue to draw cause (McGraw 1987). Moreover, people tend to use

schema to generate cause so that the cause can be consistent with their prior expectation

and/or perception.

Applicability of the concepts and Research questions

Several concepts of causal attribution described above can be applied to this study.

Wildfire can be regarded as a negative and unusual event for ordinary people.

Experiencing wildfire or incurring negative outcomes (damage) associated with wildfire

may induce people to seek a cause which derives from their desire to maintain a sense of

control. Victims often want to believe that a wildfire's damage could have been

minimized because denying it could negatively affect their sense of control, bringing
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uncomfortable feelings. According to causal attribution studies, only people who

perceive that they are experiencing negative outcomes (e.g. damage) are induced to seek

cause of the damage.

Differences between actual damage and perceived damage need to be understood.

That is, not only people who incur actual damage but also those who "perceive" they

incur damage are potentially induced to seek cause. Perceiving whether one incurs

damage may depend not only on the extent to which physical damage is incurred, but also

on how one is psychologically impacted by physical damage. For instance, minor

property damage may result in serious psychological impact for some people, while even

severe property damage may not affect other people. For some residents, experiencing

wildfire without incurring tangible damage such as property loss or injury may even

make them feel that they incur serious damage.

With the above concepts and discussion, the following research objective is

formulated in this study.

Research objective 1: To investigate factors that influence the way in which
residents who live in wildfire hazard zones and have experienced wildfire explain
the cause(s) of wildfire damage

People tend to choose causes that can be controlled by humans.

How do people choose the candidates on which they will attribute responsibility

for an event or disaster? People are reluctant to attribute negative outcomes to fate or

chance when alternative causes, those that can be managed and manipulated by humans,

are available (Creyer and Gurhan 1997). When people try to attribute a cause to an

undesirable event, they typically choose those reasons that could have been modified or
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avoided by human actions (Shaver 1985). People tend to view negative outcomes as the

result of modifiable or avoidable factors so that they can be prevented in the future

(Bulman and Wortman 1977). Wells and Gavanski (1989) point out that cause of

negative events must be "psychologically mutable" for perceivers. If more alternative

options are available to the perceiver, the more they feel there may be alternative

outcomes (Wells and Gavanski 1989; Creyer and Gurhan 1997). Experiencing an

unusual event usually induces people to come up with more alternative candidates on

which to place responsibility than does experiencing a more typical event (Kahneman and

Miller 1986). People may even create their own reason for the event when available

information does not fit their causal attribution (Anderson 1983a). In summary, people

experiencing negative events tend to choose causes that could have been altered by

human actions. Existing studies also imply that the extent of negative experience affects

the number of alternative causes; the more people feel they incur damage, the more they

come up with several alternative causes.

Governmental agencies:

Governmental agencies and officials are often candidates of cause in natural

disasters. For instance, Tennen and Affleck point out that when officials are involved in

a negative event, they are likely to be blamed for the event (Tennen and Affleck 1990).

De Man et al. (1985) points out that victims of natural disasters tend to seek someone

who could have prevented the disasters. Shaver indicates that negative events produced

by a natural force such as an earthquake could involve a human agent as a source of

cause. That is, if an earthquake occurs in a wilderness area, judgment of cause for the
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damage induced by the earthquake only involves a purely geological sphere. If, however,

the earthquake results in building destruction, the judgment of cause involves not only

geological factors but also those of humans. That is, people may begin to wonder "if a

city could set the stringent building code, and if offshore oil drilling by an oil company

might enhance the magnitude of the quake by removing material that would otherwise

have stabilized the earth's crust" (Shaver 1985). Causal attribution studies also show that

people attribute more cause to human agents as the extent of damage increases. In this

sense, people who perceive that they incur damage are induced to seek someone who is

potentially responsible for the damage, regardless of the availability of objective and

scientific information which indicates natural forces as a primary cause of damage.

Applicability of the concepts and Research questions

Exploring the potential cause of damage by wildfire is important to understand the

concept of controllability of cause in this study. Lightning, in general, can be viewed as a

direct cause of wildfire. Natural forces such as topography, wind, temperature and

vegetation types are among the prominent factors influencing the behavior of wildfire

(Chandler et al. 1983; Pyne et al. 1996; Agee 1993). Human actions such as past fuel

management and firefighting activities influence the behavior of wildfire as well (Cortner

et al. 1990a; Daniel et al. 1997). The size, intensity and the extent of damage of wildfire

are determined by the dynamic interactions among these factors (Agee 1993; Chandler et

al. 1983). People experiencing negative events, according to the causal attribution

studies, tend to seek alterable cause(s) that can be controlled by humans. A possible

candidate for an alternative cause of damage for wildfires may be firefighters, or
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government agencies such as BLM, NPS and USFS. Victims may perceive that

firefighters and agencies failed to exercise their duties; they did not implement proper

fuel management in the past, firefighters' arrival was delayed, warning information

distribution was slow and so on. They do so despite uncontrollable forces such as gusty

wind, heat, and steep terrain which may impede effective firefighting activities. People

may filter out objective information, which indicates situational factors constraining

prompt and effective fire suppression. Instead they choose information that meets their

initial expectation. The more victims incur damage, the more they may assign cause of

damage to firefighters and governmental agencies. Although the targeted human agent is

often not directly connected with a direct cause of damage, they are perceived as an entity

that may have capacities to modify factors that bring about damage.

In reality, the ability of humans to control all the natural forces is limited because

techniques for preventing some events are still unknown, and taking precautionary steps

over all environmental events is impossible and impractical (Walster 1966). In this sense,

preventing or predicting all wildflres may be technically impossible. However, people

experiencing negative events may not possess these notions.

The performance of firefighters and the past fire management can be perceived as

alterable actions by people experiencing a negative event. Even an uncontrollable event

such as lighting may be perceived as a modifiable or avoidable event by them because

they may assume that precise weather forecasts should predict and prevent the damage.

It may be natural for them to feel that "if lightning was more precisely predicted", "if the

past fuel managements were more effectively implemented", "if firefighters started their

activities earlier than this", and "if the responsible agencies had warned of the fire danger



more effectively," the damage could have been avoided. In all these situations, people

perceived the level of damaged to have been influenced by human action. Moreover,

modifiable or avoidable human actions tend to be found within governmental agencies,

but not found within natural factors or people who incur damage. They also try to seek

someone who is in charge of extinguishing fire and protecting them from wildfire.

With the concepts and discussion, another research objective is formulated.

Research obiective 2: To investigate potential cause(s) that are regarded as being
responsible for the wildfire damage
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Chapter 3

Research Design

This chapter describes the research design and the sampling and analytical

procedures of this study. I also present terminology that describes three types of

respondents used in this study.

Study design

This study used both quantitative and qualitative research methods and

triangulated them to investigate the research question, objectives, and hypotheses.

Research questions & hypotheses

Quantitative Approach
Purpose:Test hypotheses

& Generalize data to
larger population

Qualitative Approach
Purpose: Test hypothese & Explore

& Scrutinize meanings behind
qualitative data

Field Interviews
Objective: Explore
people's real-time
causal attribution

Check results
with the mail survey

results
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Figure 2: Research design Applied from Bliss 1999

As Figure 2 demonstrates, quantitative research involved pre-fire and follow-up

mail surveys while qualitative research involved field interviews. We employed both

quantitative and qualitative research approach because this study was exploratory in

Pre-fire survey Follow-up survey
Objective: Measure Objective: Enhance

causal attribution generaizability of
of pre-fire field interview result

Check results Check results
with the follow-up with the pre-fire survey

survey & qualitative data
& qualitative data
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nature and contained many uncertainties. For example, we were not sure whether

wildfire would occur in area where we mailed pre-fire survey, and we were also uncertain

whether we could successfully conduct field interviews during disaster. Therefore,

multiple data collection methods were necessary to compensate for these uncertainties.

The pre-fire survey was conducted in wildfire hazard zones on the western slope

of the Sierra Nevada Mountains in California in 1999. Field interviews were carried out

in Chico, California, where actual wildfires took place. The follow-up survey was also

conducted in Chico while field interviews were being carried out. Data obtained from the

pre-fire survey was compared with the follow-up mail survey so that differences in

perceived casual attribution of wildfire damage between "respondents who have

experienced wildfire" and "those who have not" could be investigated. Data obtained

from both pre-fire and follow-up mail surveys were then checked with data obtained

through field interviews. Mail surveys measured respondents' perceived causal

attribution of wildfire damage. Mail survey data were used to generalize results to a

larger population while field interviews investigated how people perceived the cause of

wildfire damage, why, and what shaped their causal attribution. In other words,

qualitative data were used to understand the meanings behind mail survey results.



Research procedures

Quantitative research

June 1999

Pre-Fire Survey

res

September 1, 1999
400 follow-up surveys
were sent to randomly
selected 400 residents
within two circles in
suburbs of Chico

Interview

September 5
Fires were
controlled

August 26-September 15, 1999 Interviewed 33
informants in Forest Ranch and Cohasset who
were experiencing the wildfire

Early June 1999
Sent the survey questionnaire
to randomly selected 1,000
respondents on the west slope
of the Sierra Nevada
Mountains

Qualitative research

July August 23
Chico
Complex Fl
were ignitec

Follow-up survey

Figure 3: Research timeline

Figure 3 illustrates the timeline of this study. The study began with conducting

the pre-fire survey in early June 1999. The following sections illustrate purpose, location,

sampling procedure, and analytical method of three components of this study; pre-fire

survey, field interviews, and follow-up survey.

Pre-fire survey

Purposes and research questions

The main purpose of the pre-fire survey was to measure causal attribution of

respondents who have not experienced wildfire. In the survey questionnaire, respondents

answered inquiries regarding their gender, age, their length of residency, past wildfire

experiences, and proximity to potential wildfire areas. Respondents were asked to draw
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What factors might cause wildiand fire damage to your home (the building and
your immediate adjacent land)? Use a pie chart to allocate the cause between
"Me," "Others" and "Nature."

Figure 4: A pie chart question used for measuring survey respondents' perceived causal
attribution of wildfire damage

Respondents were also asked to list as many factors as possible under all three categories

of actions that could cause wildfire damage. Listed factors were coded, and counted to

investigate how they perceived the cause of wildfire damage.
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lines on a pie chart to show how they assessed the cause for wildfire damage (See figure

4 and Appendix 1). In this question, the cause of damage was categorized into "My

Actions", "Other's Actions" and "Nature." A pie chart was used to measure respondents'

perceived causal attribution because survey respondents often make mistakes involving

calculations, which then have to be removed from analysis. The use of a pie chart on

which respondents drew lines removed the need to have respondents calculate their

answers and reduced the possibility of having unusable data. Each action, which was

divided with lines in the pie chart, was measured by using a circled transparency that was

divided into 20 equal parts. All pie charts from pre-fire survey were measured, and

recorded in statistical software, SPSS 10.0. The Average percent of perceived causal

attribution was then calculated.



Field interviews

Purpose

The main purpose of the field interviews was to investigate informants' real time

causal attribution of wildfire damage, responses to wildfire, and various firefighting

activities. The field interviews were also conducted to obtain data that could explain the

meanings behind the quantitative data obtained through the mail surveys.

Location

In August 23, 1999, a series of lightning-ignited wildfires (described as the Butte

Complex Fires) burned in the vicinity of Chico, California. (See figure 6) The fire

eventually burned about 33,924 acres, killed one woman, resulted in 23 injured people,

involved 2,392 fire-related personnel, and cost $7.4 million to suppress (Butte County

Fire Department 1999). The Butte Complex Fires consisted of seven fires, Doe Mill,

Musty, Woodland, Bloomer, Bean, Union, and South fire. Among these seven fires, Doe

Mill and Musty fires impacted two communities, Forest Ranch and Cohasset, where field

interviews of this study took place. During the wildfires, several fires took place at

different locations and times, and often merged each other, creating new fires.
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Sampling procedures

A snowballing sampling procedure was used for field interviews. In Forest Ranch,

a fire information desk was used as an information source from which to find potential

informants. An information officer from the CDF regularly provided updated fire

information for local volunteers who then disseminated it to local people during the

wildfires. Because many local residents stopped by the information desk, it was a good

place to begin locating subjects for field interviews. Interviewed informants then

introduced their friends or neighbors as potential informants. Fifteen informants were

interviewed in Forest Ranch. The sample of informants was selected to obtain people

with a variety of different ages, gender, distances from the fires, and extent of damage to

their homes. In Cohasset, the local fire station was a primary information source. The

chief of the fire station provided a list of community residents' names. The chief also

provided information on how far the fires were from residents' homes and who incurred

property damage. Sixteen informants were selected based upon the information provided

by the officer. As was done in Forest Ranch, the interviewer selected various informants

so that sample contained a wide range of people based on gender, age, distance, and the

extent of damage. Interviews were typically conducted in informants' houses. Thirty-

one informants in total were interviewed in Forest Ranch and Cohasset, and two

informants were interviewed in an evacuation center organized by the Red Cross in

downtown Chico.

Questions and recording methods

During field interviews, the interviewer began by asking semi-structured

questions regarding causal attribution of damage and feelings about experiencing wildfire.
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Although the semi-structured questions were used to lead interviews, informants were

allowed to freely express their own feelings during interviews. At the end of each

interview, the interviewer asked the informant to fill out a survey questionnaire that was

identical to the follow-up mail survey. The length of each interview typically took from

30 minutes to 2 hours.

Informants' comments were recorded by note taking. At the end of interviews,

the interviewer asked informants to review the notes in order to verify whether the notes

reflected what they had said. The interviewer then orally recorded the contents of the

notes and other observations found through interviews onto audiocassette tapes.

Recorded tapes were transcribed into a word processing program or into a qualitative data

analysis program on the same day. Transcribed data were analyzed and interpretated

based upon research questions, objectives, and the hypotheses. Transcribed data were

also coded using a computer software program, Atlas ti. These coded data were also used

to investigate concepts and themes that explained the meaning behind the quantitative

mail survey data to which they were compared.

The follow-up survey

Purposes and questions

There were three purposes for conducting the follow-up mail survey. First, the

follow-up mail survey attempted to measure the causal attribution of respondents hQ

were experiencing wildfire at the time the surveis were sent. Second, results ofthe

follow-up mail survey were compared to the pre-fire survey results. Finally, results of

the follow-up mail survey were expected to enhance generalizability of the data obtained
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through the 33 field interviews. The follow-up mail survey was carried out on September

1, while the Butte Complex Fires were still active.

Contents of the follow-up survey questions were identical with those in the pre-

fire survey with the exception of two questions. In the follow-up mail survey,

respondents were not asked whether they had experienced wildfire that season because all

of respondents had just experienced the Butte Complex Fires. The follow-up survey

respondents were asked to indicate whether or what impacts the wildfire had upon them.

Location

In an attempt to contact survey respondents who had experienced the wildfires,

the follow-up mail survey was mailed to residents in Forest Ranch and Cohasset within a

two-mile radius of two active wildfires, Doe Mill and Musty Fires that were parts of

Butte Complex Fires (See figure 7 and 8). Two circles were drawn from a fire spot

around Forest Ranch and Cohasset.

Sampling procedures

Four hundred residents were randomly chosen for the follow-up mail survey. One

hundred twenty residents responded, resulting in a 29% response rate. The low response

rate was predicted because residents had just experienced the wildfires, and, as a result,

their routine life cycles were disturbed, depriving them of time for filling out survey

questionnaires. The total design mail survey approach was not used for the follow-up

mail survey, because the requirements for the respondents to fill out the survey

questionnaire might have greatly disturbed the respondents who had just experienced the

wildfire.
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Analytical procedures for the pre- and follow-up mail surveys

Data from returned pre- and follow-up mail surveys were entered into SPSS 10.0.

A two-sample t-test was used to compare the mean difference between the pre-fire survey

results with the follow-up survey results, and to analyze whether the obtained means were

statistically significant.

Definition of terminology

There are three groups of respondents in this study. The following terminologies

are used in the remaining of the chapters.

Group 1., "No Wildfire Experience": 210 pre-fire survey respondents who reported that

they had never experienced wildfire.

Group 2, "Recent Wildfire Experience": 147 respondents (120 from follow-up survey

and 27 from field interviews) who have just experienced the Butte Complex Fires.

Although there were 33 interviewees, 6 of them did not complete the survey

questionnaire.

Group 3, "Past Wildfire Experience": 167 pre-fire survey respondents who reported that

they had experienced wildfire in the past year.

To describe three types of respondents, "No Wildfire Experience," "Recent Wildfire

Experience," and "Past Wildfire Experience" are used in remaining chapters.



Chapter 4

Results

In this chapter, I present data obtained from the pre-fire and follow-up mail surveys and

the field interviews. The findings on causal attribution of wildfire damage are organized

by the three hypotheses. I also discuss two limitations of this study in this chapter.

Examining hypothesis 1.

People who have experienced wildfire are more likely to attribute the cause
of damage to others' actions than are people who have not.

Survey results

Data obtained from the mail surveys show mixed results on hypothesis 1. First, I

compared data obtained from the "Recent Wildfire Experience" with the control group,

"No Wildfire Experience."

Table 1 shows results regarding average percent of perceived causal attribution to

"Other's Actions", "Nature", and "My Actions." "No Wildfire Experience" respondents

attributed the cause of wildfire damage (47%) to "Other's Actions" more than "Recent

Wildfire Experience" respondents (3 6%). The results of an independent sample t-test

show that the mean difference between the two groups of respondents' is statistically

significant (p <001). This finding contradicts hypothesis 1, and therefore, hypothesis 1 is

rejected based on data obtained from this comparison.
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N=147 N=210

Second, I compared the "Past Wildfire Experience" and the "No Wildfire

Experience" (Table 2). As Table 2 shows, "Past Wildfire Experience" respondents

attributed the cause of wildfire damage to (57%) "Other's Actions" more than "No

Wildfire Experience" respondents (47%). Result of the independent sample t-test shows

that the mean difference between the two is statistically significant (p<.00 1). Therefore,

hypothesis 1 is supported based on results obtained from this comparison.

Table 2. Average causal attribution and results of the independent sample t-test:
Investigating whether past wildfire experience affect causal attribution

Causal attribution
to:

Average % of causal attribution P-value

N=167 N=210

Mail survey respondents listed a number of actions associated with "Others' Actions"

that they believed could cause wildfire damage (Table 3).
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Table 1. Average causal attribution and results of the independent sample t-test: Testing
hypothesis 1

"Recent Wildfire Experience" "No Wildfire Experience"
Others' Actions 36 47 .001

Nature 49 40 .003

My Actions 15 14 .588

"Past Wildfire Experience" "No Wildfire Experience"
Others' Actions 57 47 000

Nature 30 40 .000

My Actions 12 14 .548

Causal Attribution Average % of causal attribution P-

to: value



Table 3. Perceived cause of wildfire damage associated with "Others' Actions"
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As Table 3 illustrates, nearly all "Other's Actions" are associated with ordinary human

activity, i.e. those commonly observed in daily life. Several differences were found

between "Past Wildfire Experience" and "No Wildfire Experience." Overall, "Cigarette"

was the most frequently listed factor among all respondents. Results of chi-square test

show that difference between "Past Wildfire Experience" and "No Wildfire Experience"

is statistically significant (p< .001). The results also show that cigarette was the most

influential at creating this difference, followed by prescribed burning and lack of

prescribed burning. It is noteworthy that 20 "Past Wildfire Experience" respondents

believed that prescribed burning could cause fire, while none of the "No Wildfire

Experience" respondents listed that factor. Nine of the 12 follow-up survey respondents

who listed "lack of prescribed burning" reported that the wildfire "caused me

anxiety/fear", "disturbed my schedule", or "damaged land I cared about" in their surveys.

This fact implies that "lack of prescribed burning" was mainly indicated by respondents

who perceived that they were negatively impacted by the wildfires.

Other's Actions

Number of respondents

Total pre-fire
respondents

"Past Wildfire
Experience"

"No Wildfire
Experience"

"Recent
Wildfire

Experience"

Cigarette 104 13 89 27
Arson 50 24 26 22
Trash burning 42 17 25

Campfires 35 15 20 12

Brush burning 30 13 17

Debris around houses 29 13 16

Car accidents 28 14 14

Sparks from lawnmowers 27 8 19

Improper use of power tools 24 15 9

Prescribed burning 20 20 0
Lack of prescribed burning 12 10 2 12
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In summary, "Past Wildfire Experience" respondents were more likely than "No

Wildfire Experience" respondents to list natural resource agency-related factors such as

"prescribed burning" or "lack of prescribed burning", while "No Wildfire Experience"

respondents were more likely to list factors associated with ordinary human actions such

as cigarettes as the cause of wildfire damage.

Field interview data

Here I present field interview data relevant to hypothesis 1. These data are

presented based on themes that emerged through data analysis.

The influence of having incurred property damage

The three people who incurred property damage during the Butte Complex Fires

were interviewed. Informant A lost all of his property, including his house, car, and

power equipment. Informant B lost his cabin and craft shop. Although Informant B had

not lived in his cabin for more than two years, he often worked in his craft shop.

Informant C lost some power tools and a trailer house that he had used as storage. These

informants believed that their property had been burned by backfires started by

firefighters, and they attributed 100 % of their property damage to "Other's Actions" in

the survey questionnaire they filled out at the end of the interview. The following is a

paraphrase of a conmTlent made by informant A.

This is my deposition. You've got to listen to this carefully. My house
was burned by a backfire I don't believe that a series of lightning strikes
started the fires because I didn't see any smoke or flame after lightning
struck around here. I knew that the CDF [California Department of
Forestry and Fire Protection] people started the backfire, then it got out of
control, and burned my house. I didn't manipulate this story at all, but the
CDF people and the media didn't believe this. The CDF should admit
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what they did. (Paraphrase of informant A's comment, Male, 40's,
Cohasset)

Informant B noted that lighting strikes started the wildfires, but said his cabin was burned

by a backfire.

Lightning might have ignited the wildfires, but a backfire burned my
property. I didn't see firefighters starting the backfire, but I am sure about
it. My neighbor told me that fires came from two different directions.
One came from south; the other came from opposite direction, and this fire
seemed to be a backfire. I believe that firefighters started a backfire to
make firebreaks so that they protected others' properties. (Paraphrase of
informant B's comment, Male, 30's, lost entire used shop, Cohasset)

Informant C also mentioned that the wildfires were started by lighting, but said his trailer

house was burned by a backfire.

A backfire burned my trailer house and equipment. I didn't see fire crews
working on the backfire, but I believe they started it, then it became out of
control. The backfire was supposed to create firebreaks. But, because of
gusty winds, the direction of the backfire changed and, then, moved
toward my property. I didn't claim my damage to the CDF because the
government agency didn't make any mistake like a doctor didn't make any
mistake, right? You know what I mean? I knew that the CDF wouldn't
admit that they made a mistake. (Paraphrase of informant C's comment,
Male, 60's, Cohasset)

As these conmients illustrate, these informants who incurred property damage

attributed the cause to a backfire, although informants B and C admitted that they had not

actually seen firefighters starting a backfire. According to the chief of a fire station in

Cohasset, firefighters actually made several backfires during the Butte Complex Fires,

but in completely different locations and on different dates. Moreover, these three

informants attributed 100% of their damage to "Other's Actions", on pie-chart question in

the survey questionnaire.



The importance of up-to-date fire information

Many informants (12 out of 33) mentioned the importance of obtaining precise

fire information during the wildfires. Informants who had not obtained up-to-date and

precise fire information often had a more critical attitude toward firefighters and the CDF

and, as a result, they more frequently attributed the cause of wildfire damage to "Others'

Actions." The following are representative comments made by these informants.

There was a communication problem during the wildfires. For example,
during a public meeting held on Thursday, a fire information chief was
late, though he was supposed to be there at 7:00PM. So, many people
were very mad at him for not showing up on time. In the meeting,
although people, including me, wanted to know what would happen, they
could not get information about it. That made people frustrated.
(Paraphrase of informant Q's comment, Female, 20's, Y4 mile from the
wildfire, no damage, Cohasset)

During the wildfire, I needed to know where the fires would go. I didn't
get this kind of information in an early stage of this fire. Last Thursday,
there was a community meeting at 7:00PM in front of the Cohasset
community center. The open question and answer session was held there.
People asked questions regarding future fire behavior, but a CDF
information officer's answer didn't get to the point. People wanted to
know where the fire would be and how close it would be to their
properties. But the officer didn't provide answers for those questions.
Because of this, the people seemed to be very frustrated. (Paraphrase of
informant R's comment, Female, 30's, 5 miles from the wildfire, no
damage, Cohasset)

As these comments illustrate, obtaining up-to-date information and predictions of

wildfire behavior was crucial for informants during the wildfires. It is also noteworthy

that nearly all complaints regarding lack of fire information came from Cohasset which

had no fire information desk. In contrast, local volunteers in Forest Ranch set up a fire

information desk, and had an informational meeting every night throughout the wildfire

episode. An information officer regularly provided timely fire information to local
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volunteers who disseminated the infonnation to residents. Consequently, Forest Ranch

residents had fewer feelings of frustration that could have motivated them to criticize

firefighters and the CDF, and to attribute the cause of wildfire damage to firefighters and

CDF actions.

Feelings of insecurity

Some informants complained that firefighters did not pay attention to their

properties. Even though most of these properties were not near wildfires, respondents

became nervous when they realized that there were no firefighting activities nearby.

These respondents expressed frustration that firefighters did not pay attention to or

protect their properties.

I heard a rumor that each household was protected by a fire engine or
firefighters in Forest Ranch. Nevertheless, my house and my neighbor
houses were not protected at all. That made me upset. (Paraphrase of
informant V's comment, Male, 40's, V2 mile from the wildfire, no damage,
Cohasset)

If even one firefighter had been standing by my house, I'd have felt safe,
but no one paid attention to my house. I want to know why no firefighters
or fire engines protected my property during the fire. I saw at least four
fire engines on the Watson Lane to protect my neighbors, but only my
house was not protected. (Paraphrase of informant W's comment, Male,
40's, l/4miles from the wildfire, no damage, Cohasset)

Due to a perceived lack of firefighting efforts around their properties, these

respondents had feelings of insecurity and complained more about the performance of the

firefighters and the CDF. It is interesting to note that nearly all complaints and criticisms

of past fuel management or firefighters' performance came from respondents in Cohasset.

The following are representative comments made by informants in Cohasset.



Around some properties, there were fire engines and firefighters, but there
were no engines or firefighters around my property. My property wasn't
even recognized, so it was not protected at all. This made me
uncomfortable. (Paraphrase of informant L's comment, Male, 60's, V2
mile from the wildfire, no damage, Cohasset)

I think that firefighters had enough time to put the fires out. And more
aggressive initial attack was needed. But, they simply didn't do it, so the
fires became out of control. (Paraphrase of informant M's comment,
Female, 30's, 1/2mile from the wildfire, no property damage, Cohasset)

Tell you what, the main reason why this fire got out of control was
firefighters' ignorance of topography. This is rough country. There are
many streets and shortcuts only local people know. Firefighters are
coming from various places; they don't know how to quickly get to
various fire spots. If firefighters asked us to get information about local
streets, they could have put this fire out way faster than this. It was
because of their arrogance and ignorance that the fire got out of control.
(Paraphrase of informant N's comment, Male, 40's V4 mile from the
wildfire, no property damage, Cohasset)

In addition, these respondents tended to be critical of various management practices of

firefighters and the CDF. Twelve out of 18 informants in Cohasset stated that factors

such as inadequate past fuel management and firefighting activities were the cause of

damage.

The CDF has not let people bum their brush for more than 20 years.
Because of this, there are many fuels around here. The CDF could have
helped to prevent this kind of fire by conducting some kind of educational
programs or giving some instructions for local people to remove brush.
But they have not done anything (Paraphrase of informant 0's comment,
Male, 50's, 1/2mile from the wildfire, no property damage, Cohasset)

An educational program should've been done by the CDF. The local fire
station started a program, but it failed due to few supporters. Volunteer
workers in this community also tried to have a fire prevention program,
but it did not work out. I think, unless the CDF strongly initiates a
program, we cannot succeed. The CDF should've educated us about what
we should do for protecting our own properties from wildfire like this.
(Paraphrase of informant P's comment, Female, 20's, 1 /2mile from the
wildfire, no damage, Cohasset)
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Examining hypothesis 2.

People who have experienced wildfire are less likely to attribute the cause of
damage to nature than are people who have not.

Survey results

Data obtained from mail surveys shows mixed results on hypothesis 2. As Table

1 shows, "Recent Wildfire Experience" respondents attributed the cause of wildfire

damage (49 %) to "Nature" more than "No Wildfire Experience" respondents (39 %).

The result of the independent sample t-test shows that the mean differences between

these two groups' causal attribution on "Nature" is statistically significant. Therefore,

hypothesis 2 is rejected based on survey results.

Table 2 shows different results, however. "Past Wildfire Experience"

respondents attributed the cause of wildfire damage to "Nature"(30%) less than "No

Wildfire Experience" respondents (40%). The results of independent sample t-test show

that the mean difference of these respondents is statistically significant (p<OO 1).

Therefore, hypothesis 2 is supported by results obtained from this comparison.

When asked specifically about natural factors caused or heightened wildfire

damage, mail survey respondents listed lightning most frequently, followed by wind, heat,

fallen trees on power lines, and snags (Table 4). As the table illustrates, factors

associated with "Nature" listed by both pre-fire and follow-up survey respondents were

almost alike. The results of chi-square test show that there is no statistical difference

between "Past Wildfire Experience" and "No Wildfire Experience."
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Table 4. Perceived causes of wildfire damage associated with "Nature"

Number of respondents

Field interview data

In this section, I present field interview data relevant to the causal attribution to

Nature. The data show that informants who attribute the cause of wildfire and its damage

to Nature had certain similarities. Many (24 out of 33) informants pointed out that

lighting was the cause of wildfire damage in general.

Lightning caused this wildfire. People do not cause fire like this, but
nature causes fire. Long and dry spring and summer have all of the brush
and under-vegetation very dry. So, there was a lot of flammable
vegetation available around this area. Then hundreds of lightning strikes
hit the area, starting the wildfire like this. (Paraphrase of informant D's
comment, Female, 3 0's, 5 mile from the wildfire, no damage, Cohasset)

The main cause of this fire was, of course, lightning. But abundant fuel
such as Manzanita definitely caused the fire to grow. Continued dry
weather and difficult access to the fire also increased the extent of wildfire
damage. All those are totally the act of God. Human cannot do anything
natural disasters like this. (Paraphrase of informant E's comment, Female
50's, 1/4mile from the wildfire, no damage, Forest Ranch)

Seven of the 24 informants who pointed out that lighting caused the wildfires mentioned

how frightening the lightning was.

On Sunday morning, I was woke up by sounds of thunder. This sounded
like warplanes were bombing over the Butte County. I could not fall
asleep until those sounds ceased. It was definitely the most frightening
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Nature Total pre-fire
respondents

"Past Wildfire
Experience"

"No Wildfire
Experience"

"Recent
Wildfire

Experience"
Lightning 272 102 170 76
Wind 46 24 22 10

Heat 14 4 10 13

Fallen trees on power lines 12 5 7
Snags 12 5 7 13



experience in my whole life. (Paraphrase of informant F's comment,
Female, 20's 1 mile from the wildfire, no damage, Cohasset)

As this coniment illustrates, the image of lightning was powerful and was imprinted on
people's minds.

The influence of having observed firefighting activities

Informants who regarded lightning as the cause of wildfire shared some similarities.

These informants' properties were saved by firefighters, or the informants saw

firefighters working around their properties. Some informants (5 out of 33) noted that

their property was actually in great danger, and could have been burned had not

firefighters protected their houses. Both informants whose property was saved and those

who watched firefighters working around their houses made appreciative comments.

They mentioned that knowing firefighters actually worked around their property greatly

reduced their fears and anxieties. They also recognized that various firefighting activities,

such as making fire breaks in steep slopes, carrying water in fully charged hoses, and

working long hours wearing heavy uniforms and canying heavy equipment were very

difficult. After observing these firefighting activities, many respondents were impressed,

and felt more secure because of the firefighters' presence around their properties. The

following represent typical comments made by those informants.

The CDF did an excellent job. They saved our property. They saved this
subdivision. (Paraphrase of informant S's comment, Male, 40's,
immediately adjacent, no damage, Forest Ranch)

The CDF and firefighters were very well organized. A single-command
system was established. On Thursday, four people were standing around
my house and one fire engine parked in front of my house. I felt very safe.
Their performances during the wildfires were impressive. (Paraphrase of
informant T's comment, Male, 30's, immediately adjacent to the wildfire,
no damage, Cohasset)
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Firefighters did very good job. They were confident, very calm, and cool.
Their performance was impressive. They also answered every question I
asked. I am really grateful to them. They have protected my house.
(Paraphrase of informant K's comment, Female. 60's, immediately
adjacent from the wildfire, no damage, Forest Ranch)

Moreover, a brief comment by a fire information officer during the wildfire appeared to

play a critical role in enhancing one informant' feeling of security. The fire information

chief said to a resident who expressed fear about losing his home,

Hey, don't worry, we won't let your house bum. (Paraphrase of a fire information
officer A, Forest Ranch)

One informant later mentioned that it was this very comment that made them feel that

they would "be okay."

Comments by informants who had personal relationships with the CDF

There were similarities among informants who attributed the cause of wildfire

damage to "Nature". These informants showed a favorable attitude toward firefighters

and the CDF and were, in general, residents of Forest Ranch. Some informants of Forest

Ranch mentioned that they had good relationships with the CDF. Some local residents

were involved in the Forest Ranch Preservation Alliance (FRPA), a local volunteer

organization. The Alliance organizes various activities, such as a wildfire prevention

campaign and disaster preparedness and has its own website that posts upcoming

activities for local residents. Local volunteers had asked the CDF to cooperate in

implementing a fire prevention program, and the CDF provided funding for it. One

informant mentioned that local residents and the staff from the CDF are on a first name

basis in meetings. The staff from the CDF shows up in informal clothes and interacts
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with local residents frankly during the meetings. The following is a representative

comment regarding local respondents' relationships with the CDF.

Everybody in this community has counted on the CDF. A good
relationship with CDF was established. Face-to-face communication has
been established through long history here. People call other by first
names around here. Residents in this community have relied on what the
CDF advised for fire prevention. I think that the CDF and this community
are in the same loop. We got a grant from the CDF to conduct a fire
prevention program. A women's club in this community also plays an
important role in making a bridge between the CDF and this community.
The club initiated joint work with the Forest Ranch Preservation Alliance,
a volunteer fire station and the CDF. A chief of the volunteer fire station
used to work for the CDF, and retired several years ago. Because of this
connection, we can have a strong good relationship with the CDF. This
community is unique. I think that other communities do not have a
relationship with the CDF like we do. (Paraphrase of informant I's
comment, Female, 30's, 1 mile from the wildfire, no damage, Forest
Ranch)

Examining hypothesis 3.

People who have experienced wildfire are less likely to attribute cause of
damage to their own actions than are people who have not.

Survey results

The same comparison used for testing hypothesis 1 and 2 is also employed here.

As table 1 shows, "Recent Wildfire Experience" respondents and the "No Wildfire

Experience" respondents attributed almost equal percentages of the cause of wildfire

damage to (15% and 14 % respectively) "My Actions." The results of the independent

sample t-test show that the mean difference between two groups' causal attribution to

"My Actions" is not significant. Therefore, hypothesis 3 is rejected based on the survey

results. Results obtained from the second comparison show that both groups attributed

the cause of wildfire damage almost equally to (12% and 14% respectively) "My
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Number of respondents
"My Actions"
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Actions" as well (Table 2). The results of independent sample t-test show that mean

difference between these tow groups is not statistically significant. Therefore, hypothesis

3 is not supported by this comparison. Results of both comparisons show that regardless

of whether respondents experienced wildfire in the past or have experienced the Butte

Complex Fires, they did not perceive that their own actions caused wildfire damage.

Moreover, both groups listed their own actions as having caused or increased

wildfire damage the least frequently among the three choices. Regardless of wildfire

experience, people tend not to view their own actions as a factor in wildfire damage. It is

noteworthy that in the pre-fire survey, respondents indicated at least eight potential

actions under "My Actions" that might have caused or increased wildfire damage, while

66 follow-up mail survey respondents listed "none" under "My Actions." These facts

imply that "Recent Wildfire Experience" respondents did not perceive personal actions as

the cause of wildfire damage. "No Wildfire Experience" respondents, on the other hand,

could imagine eight potential actions under "My Actions" as the cause of wildfire

damage.

Table 5. Perceived causes of wildfire damage associated with "My Actions

Total pre-
fire

respondent

"Past
Wildfire

Experience"

"No Wildfire "Recent
Experience" Wildfire

Experience"

Debris around my house 54 25 29 3

Trash burning got out of control 43 17 26
Sparks from power tools 39 8 31

Sparks from while I am mowing 34 20 14

Improper use of an electric appliance 15 8 7

Lack of defensible space 13 7 6 7

BBQ 11 4 7
None 66



Field interview data relating the causal attribution to "My Actions"

Only one informant out of the 33 regarded their own behavior as a potential cause of

wildfire damage.

I knew this area was a fire hazard area. I built my house here because I
love to live here despite a potential risk. So, I do not blame anybody for
this wildfire. I have the responsibility for protecting my family and house
from the wildfire. I did not prepare well for wildfire which I should have
done. That is what I regret right now.
(Paraphrase of informant H's comment, male 40's, no damage, 1 mile
from the wildfire, Forest Ranch)

This informant was exceptional because he was the only person articulating that he had

responsibility for potential wildfire damage for his home. Because Informant H was a

college professor in a natural resource department at a university located in Chico, his

knowledge about wildfire and fire preventive preparation is likely greater than other

residents.

Limitations

This study has three limitations. First, the study was conducted in one location,

Chico, California. Because potential factors that may affect people's causal attribution,

such as residents' socio-demographic characteristics, wildfire duration, intensity, size,

and extent of damage, vary from one location to another, findings from this study may

not be applicable to various other locations throughout the country. This study's findings

should be understood within the context of the Butte Complex Fires.

Second, the validity of the results obtained from the follow-up survey was weak

and were not adequate for enhancing results obtained from field interview. Possible

reasons for the weakness include lower response rate, insufficient device (pie-chart) for
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investigating causal attribution of people in the middle of wildfires, uncertainty about

whether respondents were impacted by wildfire, and the possibility that respondents were

not ready for making any causal attribution due to their emotional state. The low

response rate also possibly resulted from the fact that residents had either evacuated their

homes or were simply too disturbed by the wildfires to take the time to complete and

return the survey questionnaire.

Third, there is a limitation in measuring pie-chart results. Since the measurement

device--a transparent circle--was divided into 20 units, the smallest measurable

attribution of causality is 5% (1/20th 0.05). Consequently, obtained results may not

accurately reflect respondents' perceived causal attribution. This limitation may be more

influential in measuring smaller values.



Chapter 5

Discussion

In this chapter, I analyze and discuss findings obtained from the mail surveys and

field interviews. Findings regarding the hypotheses are described first. Then two salient

factors affecting people's causal attribution of wildfire damage are examined. Finally,

the research approach of this study is discussed.

Findings related to the hypotheses

Results obtained from mail surveys and field interviews were somewhat

contradictory. There are also mixed mail survey results regarding the hypotheses. The

field interview sample was small, and the response rate of the follow-up survey was low.

Given these limitations, my discussion may not be definitive. However, there is also

compelling evidence supporting hypotheses 1 and 2, as well as data that possibly explain

why hypothesis 3 was not supported.

Incurring actual damage

There were several people who attributed the cause of wildfire damage to

"Other's Actions" during the Butte Complex Fires. The three informants who incurred

property damage each believed that backfires burned their property, though none could

substantiate the veracity of their belief. These three informants attributed 100% of their

damage to "Other's Actions" in the survey questionnaire. What can be inferred from this

finding is that incurring actual damage provoked victims to attribute the cause of their
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damage to factors associated with firefighters and the CDF. In the interview, Informant

A expressed his feelings of anger and desperation for losing everything during the fire.

Informant A mentioned that he was not sure whether lightning had started the wildfire,

but pointed out that backfires could have been the ultimate cause of the Butte Complex

Fires. This finding suggests that he perceived that not only his property damage--but also

the broader resource damage-- were caused by backfire started by firefighters. On the

other hand, Informants B and C mentioned that a series of lightning strikes had started the

wildfire, but they also insisted that backfires had burned their properties. Special

attention should be given to the fact that only these three people referred to backfires; no

one else mentioned backfires as the cause of wildfire damage. There is also no public

evidence to substantiate these backfire schemas. This finding indicates that people who

experienced negative outcomes needed to explain the cause of their damage, and that the

cause needed to be factors associated with "Othefs Actions," that is, backfires started by

firefighters.

A similar observation was made during the Wenatchee Complex Fires,

Washington, in 1994. Although there was no evidence of it happening, some residents

believed that the USDA Forest Service dropped incendiaries from a helicopter during

firefighting activities (Daniels 1997). They believed that the USDA Forest Service

secretly did it to obtain a larger future budget (Daniels 1997; Carroll et al. 2000; Findley

1996). It is important to note that the "conspiracy theory" (Findley 1996; Carroll et al.

2000) was mainly observed among residents of areas adjacent to high-intensity burning.

These facts also imply that residents who had experienced negative outcomes were

motivated to generate the cause of their negative outcomes. Moreover, the cause had to
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be associated with "Other's Actions," that is, actions associated with the USDA Forest

Service.

One similarity between the people who incurred property damage during the

Butte Complex Fires and the residents who experienced the Wenatchee Complex Fires is

that they were provoked to generate a human cause for wildfire damage. This finding is

consistent with what existing attribution studies find. As Kunda (1990) points out,

people experiencing a negative event often attempt to seek cause that meets their

expectations. If they cannot find any direct cause or can only find a cause that

contradicts their expectations, they "combine accessed knowledge to construct new belief

that could logically support the desired conclusion"(Kunda 1990). The three people who

incurred property damage might not have wanted to attribute the cause to the wildfires

per Se. Instead, they might have needed to generate a cause that met their expectations.

The same inference can be applied to the residents living near high-intensity burning

areas during the Wenatchee Complex Fires. They might have believed that the wildfires

caused some damage, but that USDA Forest Service intentionally amplified the wildfire

damage.

Past wildfire experience

The surveys revealed different attributional patterns depending on if respondents

had experienced wildfire in the past. People with "Past Wildfire Experience" tended to

attribute the cause of wildfire damage to factors associated with firefighters and the CDF.

(see Table 3, p. 39) Results obtained from comparison 2 show that respondents with

"Past Wildfire Experience" attributed the cause of wildfire damage to "Others' Actions"
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more often than did "No Wildfire Experience" respondents. "Past Wildfire Experience"

respondents also attributed the cause to "Nature" less often than did "No Past Wildfire

Experience" respondents. (see Table 2, p. 38)

What do these result imply? Why did the results obtained from comparison 1 (see

Table 1, p. 38) reject all hypotheses, while comparison 2 revealed opposite results? One

possible explanation for this discrepancy is that follow-up survey respondents might not

have engaged in the causal attribution process in the wake of the wildfire, because they

might be excited or relieved for having been spared any damage. They might not have

been ready to think about various causes of wildfire damage at that time. Past disaster

studies show that victims of natural disaster go through several phases (Perry 1985). The

first psychological phase they go through, in general, is that they feel excitement and

relief in the wake of disaster because they have just gone through frightening experience

and survived it (Perry 1985). As time goes by, however, they begin to feel depression

and wonder why they went through such a negative experience (Drabek 1992). Time

may influence the way in which people attribute the cause. Therefore, it can be assumed

that results obtained from Comparison 2 might be affected by the time factor. On the

other hand, "Past Wildfire Experience" respondents might have had time to cognitively

explore the cause of wildfire damage by the time they received the survey questionnaire.

They might have remembered burned forests or favorite places and begun to wonder

what caused the damage or what could have been done to avoid or minimize it. As a

result of the contemplation and cognitive investigation, their ("Past Wildfire

Experience") causal attribution to "Others' Actions" might be higher than that of the

follow-up survey respondents.
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This time factor is noteworthy. Existing studies in causal attribution do not

provide a substantial body of literature that takes into account a time factor for the causal

attribution processes. One of a few studies that took into it account was done by Burger

(1991). Burger investigated how subjects' attributions about another person's behavior

change over time. The results obtained from Burger's study, however, showed that

subjects who made attribution about another person's behavior, did not make any

attribution when they were asked the same question one week later. Causal attribution

studies, in general, are conducted in experimental settings, and subjects are often

undergraduate students taking a psychology class. In an experimental setting, subjects

are usually given stimuli, and then make their causal attribution as an immediate response

to a stimulus. After conducting the experiment, however, the negative stimuli disappear.

Therefore, their causal attribution may be instantaneous and brief. Respondents with

"Past Wildfire Experience," on the other hand, might be exposed to negative stimuli for a

much longer time. It can be assumed that as long as respondents see burned areas where

they used to hike, hunt, and camp, they may continually reflect on what caused the

damage. In other words, they are continually exposed to the negative stimuli. Findings

from past disaster studies show that victims of natural disaster often suffer various

psychological traumas over time (Perry and Lindell 1978). In other words, victims'

negative impact may not fade quickly. As a result, they may keep attributing the cause of

wildfire damage to "Other's Actions." Follow-up survey respondents and interviewees

might be relieved or excited about being spared in the wake of the Butte Complex Fires.

Therefore, follow-up survey results might not show strong evidence supporting

hypothesis 1. As time goes by, however, their causal attribution may evolve. Results
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obtained from the comparison 2 may support this inference. The effect of the time factor

on causal attribution of wildfire, however, needs to be studied in the future.

The data regarding the possible causes of wildfire damage listed by the pre-fire

survey respondents are noteworthy (see table 3, p.39). "Cigarettes" were the most

frequently listed (43%) cause of wildfire damage by respondents with "No Wildfire

Experience," while they were listed by fewer (8%) "Past Wildfire Experience"

respondents. For "No Wildfire Experience" respondents, cause of wildfire damage

might have been difficult to imagine because they had never experienced wildfire.

Consequently, they might have relied on a widely known and popular image of cause of

fire, cigarettes. Cigarettes, in fact, are perceived as the most common cause of fire

(Leistikow et al. 2000). Thus, "No Wildfire Experience" respondents tended to perceive

that generic/accidental factors were the most likely cause of wildfire damage.

"Past Wildfire Experience" respondents, on the other hand, did not perceive

cigarettes as the most common cause of wildfire. One of the noteworthy findings is that

they came up with factors which were not listed at all by "No Wildfire Experience"

respondents. They perceived "prescribed burning"(20) and "lack of prescribed

burning"( 1 0)--both of them are usually done by firefighters-- as the most likely factors

causing wildfire damage. Contrary to "No Wildfire Experience" respondents, they might

have learned what could cause wildfire damage based on their past wildfire experience.

For them, cause of wildfire damage might not have been difficult to imagine. They might

have observed or heard about cause of wildfire damage when they experienced wildfire

in the past. Because of their actual wildfire experience, they tended to exhibit more
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cognitively complicated factors such as prescribed burning and lack of prescribed

burning than "No Wildfire Experience" respondents.

The perceptional difference in terms of cause of wildfire damage between "Past

Wildfire Experience" and "No Wildfire Experience" can be explained by the concept of

schema. Existing studies of causal attribution find that people tend to rely a on pre-

existing causal schema to explain the cause of a negative event when they are not familiar

with the nature of the event (Pyszczynski and Greenberg 1981). Cigarettes, as discussed,

are typically perceived by ordinary people as a cause of fire. Respondents with "No

Wildfire Experience" might have relied on a simple schema, a careless smoker, for

seeking cause of wildfire damage because they might have been unfamiliar with cause of

wildfire damage. One of the possible reasons why "No Wildfire Experience"

respondents relied on such a simple schema is because it might reduce their cognitive

task, i.e., they might not want to commit a lot of effort to an unfamiliar issue. They also

tended to exhibit more cognitively simplistic schema regarding the primary cause of

wildfire damage.

On the other hand, studies of causal attribution also reveal that once people

experience negative outcomes, they tend to engage in careful and elaborate causal

attribution processes (Weiner 1995). They become more aware of and explore relevant

information when they make causal attribution (Burger and Hemans 1988). They also

tend to seek the cause of negative outcomes associated with humans, often officials (de

Man et al. 1985; Tennen and Affleck 1990). Thus, the notion of schema can be useful to

explain the fact that respondents with "Past Wildfire Experience" listed more concrete

factors for causality of wildfire damage than "No Wildfire Experience" respondents. It
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was unknown whether respondents with "Past Wildfire Experience" actually observed

wildfire damage caused by prescribed burning or lack of prescribed burning. The

important point here, however, is that only respondents with "Past Wildfire Experience"

came up with those factors.

My Actions cannot be the cause

There are data that possibly explain why hypothesis 3--people who have

experienced wildfire are less likely to attribute the cause of wildfire damage to their own

action--was not supported. There are two noteworthy findings regarding "My Actions."

Both survey respondents and interviewees perceived "My Actions" as the least possible

cause of wildfire damage. Mail survey results show that the average percentage of

causal attribution to "My Actions" was the lowest in both pre-fire (15%) and follow-up

(14 %) surveys. Field interview data also show that only one informant indicated that his

action could cause or increase wildfire damage. Regardless of wildfire experience,

people were not likely to view their actions as factors causing wildfire damage. This is

entirely consistent with the broad findings in causal attribution research. That is, people

tend to take credit for their success, but not for negative outcomes (Pyszczynski and

Greenberg 1987; Kunda 1987). Although factors causing wildfire damage should mainly

be found in "My Actions" (See Figure 1, p. 9), survey respondents are not likely to

perceive that their action could cause wildfire damage. Instead they are more likely to

attribute cause of wildfire damage to "Other's Actions" and "Nature" than "My Actions".

As discussed, however, factors in "Other's Actions" such as the ways of firefighting are

not direct cause of wildfire damage, rather they are factors influencing wildfire behaviors
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(See Figure 1, p.9). Primary factors determining wildfire damage should mainly be

found in "My Actions." Thus, this result indicates that there is a perceptional gap in

terms of causality of wildfire damage, i.e., respondents' perceived causes of wildfire

damage deviate from actual ones.

The fact that pre-fire mail survey respondents listed eight causes of wildfire

damage under "My Actions" while follow-up survey respondents listed only two causes

is noteworthy. Moreover, 53% of the follow-up survey respondents wrote "none" under

"My Actions" while no pre-fire survey respondents wrote it (see Table 3, p. 39). These

findings suggest that especially "Recent Wildfire Experience" respondents tended not to

perceive any of their own actions as cause of wildfire damage, while pre-fire survey

respondents, regardless of past wildfire experience, could imagine more potential causes

under "My Actions," though they still attributed the lowest percentage of causal

attribution to "My Actions." These facts imply that people who were not experiencing

wildfire could imagine more potential causes under "My Actions" as causes of wildfire

damage although their causal attribution was still low. On the other hand, people

experiencing wildfire did not attribute the cause of wildfire damage to their actions and

also did not think their actions as potential causes of wildfire damage.

What do these results imply? One potential explanation for this result is that the

image of lightning was so salient for residents in the Butte County that it overwhelmed

other possible causes of wildfire damage, including their own behaviors. Some

informants mentioned that lightning was a frightening experience. Other informants

pointed out that the wildfire was not caused by humans, but was caused by an act of God.

Residents in this study area might have opportunities to see a series of lighting strikes,
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hear sounds of thunder, watch TV news, and read newspaper stories about lightning and

the wildfire. The percentage of causal attribution to "My Actions" by both mail survey

respondents and interviewees was, therefore, the lowest, not specifically supporting

hypothesis 3.

Findings not related to the hypotheses

This section discusses findings which are not related to the hypotheses, but which

shaped people's causal attribution of wildfire damage.

Losing a sense of control

People who lost their sense of control tended to attribute the cause of wildfire

damage to factors associated with firefighters and the CDF. Twelve out of 33 (36%)

interviewees claimed the lack of prescribed burning or inadequate firefighting activities

increased the extent of wildfire damage. There are similarities among these interviewees:

(1) They felt that their property did not receive adequate attention from firefighters; (2)

they did not see firefighters working around their property; and (3) they could not obtain

up-to-date fire information during the wildfires. They were frustrated because they

perceived that their circumstances were unpredictable; they lost a sense of control over

their situations. That is because they could not do anything about extinguishing wildfire

by their efforts. All they could do was obtain fire information or know that firefighters

were actually protecting. Existing attribution studies find that when people cannot

execute primary control over their situation, they seek secondary control (Rothbaum et al.

1982). In this sense, extinguishing the wildfires or protecting their homes by themselves
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would have been the primary control, while obtaining fire infonnation or wanting to

know that firefighters were protecting them was secondary control. Those who could not

attain either tended to become critical toward firefighters and the CDF. They, then, were

likely to attribute the cause of wildfire damage to firefighters and the CDF. Becoming

critical of firefighters and attributing the wildfire damage to governmental agencies' past

fuel management can be regarded as a manifestation of the need to maintain a sense of

control. People need to seek someone who could bear the blame for their feeling of

anxiety that arouse because of the lack of control.

On the other hand, there were interviewees who did not attribute the cause of

wildfire damage to "Other's Actions", but attributed the cause to "Nature." Twenty-one

out of 33 interviewees (67%) did not attribute the cause of wildfire damage to firefighters

and the CDF. Similarities among these interviewees are: (1) Their properties were

actually saved by firefighters; (2) they saw firefighters working around their houses and

protecting their properties; (3) they could obtain up-to-date fire information; and (4)

many of them were residents of Forest Ranch. These informants thanked firefighters and

the CDF. They also tended to attribute the cause of wildfire damage to "Nature." Some

of the informants were in great danger during the wildfires; their properties were almost

burned, but firefighters protected them. These informants did not seem to have lost their

sense of control because of protection by firefighters.

One interviewee's con-mient about her feeling of security which was obtained

when she heard one fire officer said "Hey, don't worry, we won't let your house burn" is

noteworthy. This comment indicates that the informant felt security because officials

implied that they would take responsibility for her property. In other words, she might
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have gained a sense of control over her situation by hearing what the official said.

Because of this, she thanked firefighters, and attributed the cause of wildfire damage in

general to "Nature", but not to "Other's Actions."

Thus, whether they actually experienced a negative event itself might not matter.

The important notion for them was whether they perceived that they maintained a sense

of control albeit over their circumstances. Although their property was not in danger,

those who lost sense of control due to lack of fire information and not seeing firefighters

around their houses tended to attribute the cause of wildfire damage to firefighters and

the CDF. Whether people maintain sense of control was a critical variable. Therefore, an

alternative hypothesis could be "People who perceive that they lost a sense of control

about their circumstance are likely to attribute the cause of wildfire damage to "Other's

Actions" than are people who have not". Merely being in wildfire impacted areas did

not necessarily cause people to perceive that they lost a sense of control. Only

respondents who perceived that they had lost a sense of control tended to attribute the

cause of wildfire damage to "Other's Actions," especially actions associated with

firefighters and the CDF.

One of the fundamental premises of existing causal attribution studies is that

maintaining a sense of control is a basic driving force for people to seek cause of negative

events (Heider 1958; Burger 1985; Kunda and Sanitioso 1989; Anderson 1983). Special

attention should be given to "a sense" of control. Possessing actual capability to control a

negative situation is different from maintaining a sense of control. A sense of control can

be obtained through the belief that one can influence potential negative outcomes

(Wortman and Brehm 1975; Burger and Hemans 1988). People experiencing negative
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outcomes often seek cause associated with human agents (Shaver and Drown 1986).

Residents whose property was almost burned but was ultimately saved by firefighters

attributed the cause of wildfire damage to "Nature," while residents whose houses were

far away from wildfires could show frustration toward firefighters. It clearly indicates

that maintaining a sense of control determined whether people made causal attribution to

"Other's Actions." As the study conducted by de Man, et al. (1985) demonstrates,

targeted factors of the cause of natural disaster damage were often associated with

officials, firefighters and the CDF in this case. Thus, maintaining a sense of control was

crucial for the residents who were experiencing the Butte Complex Fires.

Lack of personal relationship with the CDF

Lack of a personal relationship with the CDF might have fostered a critical

attitude toward the agency, and led to attributing the cause of wildfire damage to factors

associated with firefighters and the CDF. Almost all complaints about firefighters and

the CDF were observed in Cohasset, while only one was observed in Forest Ranch.

Appreciative comments on firefighters and the CDF were also made by the informants in

Forest Ranch, while few thanked firefighters and the CDF in Cohasset. This observation,

however, cannot be conclusive because the sampling procedure in Forest Ranch was

different from that in Cohasset. As described in the Study Design chapter, the

interviewer employed a snowball sampling procedure in Forest Ranch, beginning with an

active community volunteer who was deeply involved in the fire prevention program.

Consequently, many interviewees in Forest Ranch might have been associated with local

volunteer activities and the fire prevention program cooperated by the CDF, reflecting
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relatively favorable attitudes toward firefighters and the CDF due to their strong

commitment to the fire prevention program. In Cohasset, the interviewer identified

potential interviewees from a list of community members obtained from the chief of the

local fire station. Consequently, the Cohasset sample might have been more randomly

selected than the Forest Ranch sample. Nonetheless, the sharp contrast in terms of causal

attribution to "Other's Actions" between Cohasset and Forest Ranch is noteworthy. What

factors account for this difference?

Studies in causal attribution find that people tend to attribute less causality of

negative outcome to people who are well known and liked (Tennen and Affleck 1990).

People in the same group tend to take credit for success for their own group, but attribute

negative outcome to other groups (Hewstone and Jaspers 1982; Fincham and Hewstone

1982). Residents in Forest Ranch felt that they and "the CDF were in the same ioop."

Some interviewees also mentioned that residents in Forest Ranch relied on firefighters

and the CDF. Residents who have good prior relations with firefighters tended to place

less culpability on firefighters for the extent of wildfire damage. In contrast, the personal

relationships with the CDF, commonly observed in Forest Ranch, were not observed in

Cohasset. Having good human relationship with the CDF helped to foster residents'

favorable attitude toward firefighters and the CDF and influenced their causal attribution.

The personnel of the CDF seemed to be liked and well known by residents in Forest

Ranch, resulting in relatively few complaints and much appreciation for firefighters and

the CDF. The situation in Cohasset, however, seemed to be the opposite.

In addition, a fire prevention program had been implemented in Forest Ranch,

while none existed in Cohasset. The local volunteers first proposed and initiated the
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program in Forest Ranch, and then, asked the CDF to support it. The CDF provided

funding to support the program. This kind of interaction between the local residents in

Forest Ranch and the CDF deepened their relationship. Favorable attitudes toward

firefighters and the CDF of the informants in Forest Ranch were observed, possibly

because personal relationships between the local people, local firefighters, and the CDF

had been established prior to the wildfire.

Field interview data also show that there was sharp contrast between residents of

Cohasset and Forest Ranch regarding the type of fire information in which they expected

to obtain. Many informants in Cohasset were frustrated by not obtaining future fire

prediction, while few expressed this type of frustration in Forest Ranch. This contrast

may illustrate a perceptional gap in terms of humans' capability for dealing with natural

forces. Expecting that fire officers could predict future fire behaviors might be

unreasonable. This contrast may be partly explained by the fact that there was an

ongoing fire prevention program in Forest Ranch. Because of the fire prevention

program, people's knowledge about wildfire might have be higher in Forest Ranch than

in Cohasset. Knowledge about wildfire, then, affected people's expectations of the

firefighters and the CDF. That is, people having more knowledge about wildfire were

more likely to view the roles of firefighters and the CDF more rationally. Existing

studies in human aspects of fuel management support this assumption. That is, the more

people possess knowledge about mechanisms of fire, the more people support

governmental agencies' fuel treatment and various practices (Gardner, Cortner, et al.

1985; Cortner, Gardner, et al. 1 984a; Cortner, Zwolinski, et al. 1 984b). The interviewees

in Forest Ranch did not make any negative comment about types of fire information they



got. A combination of the existing relationship with the CDF, existence of the fire

information desk, and knowledge about wildfire learned through the fire prevention

program affected peoples' views of firefighters in Forest Ranch. The above discussion

cannot be definitive due to different sampling schema, however.

Discussion of the research method

Multiple data collection processes provided richer data to investigate the research

question and objectives of this study. Field interview data helped to analyze the real-time

reaction to wildfire and the causal attribution of wildfire damage perceived by the

residents who were experiencing wildfire, while survey data were helpful to

quantitatively measure people's causal attribution of wildfire damage. The survey data

were also useful to enhance generalizability of the data obtained through the field

interviews. The following section discusses several lessons for disaster research learned

from this study.

First, field interview data more fully captured informants' real feelings, such as

anxiety, fear, anger, frustration, and appreciation. In the beginning of each interview, I

attempted to establish a good relationship with the interviewee. I tried to be as patient

and sympathetic as possible. Once the relationship was established, interviewees opened

up their real feelings. I also could observe interviewees' circumstances such as the

proximity of wildfire, the extent of damage, and other phenomena. Therefore, I could

explore and investigate interviewees' comments in conjunction with their situations. I

could also scrutinize various interviewees' comments which were unexpected or difficult

to understand. That is, whenever I was not sure about what interviewees' comments
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meant, I could ask them to clarify their meaning, or how they felt. For instance, when

three informants mentioned backfires as the cause of their damage, I was not sure

whether there was actually a backfire which burned their property. I could, however, ask

them whether they actually saw firefighters starting a backfire, how they obtained

backfire information, and why they believed that the backfire burned their properties. I

might not have been able to obtain these data if I only relied on survey data. In this sense,

the field interview data provided comprehensive, rich, nuanced data, reflecting people's

real causal attribution in the real time setting. Because of these advantages, the field

interview showed a great potential as primary research approach for real-time disaster

study.

Second, the follow-up survey might have needed a more sophisticated design.

For instance, locating impacted areas from which subjects for the follow-up survey were

to be drawn was difficult. The Butte Complex Fires did not burn one particular big area

at once. Rather, relatively small wildfires were burning at different times in different

locations. These small fires often merged with other wildfires due to gusty wind, forming

bigger fires. Thus, the behavior of the wildfire was dynamic and unpredictable, making it

difficult to precisely locate impacted areas. Two two-mile radius circles were drawn

from the actual wildfire spots in both Forest Ranch and Cohasset, respectively based on

the assumption that two circles actually encompassed impacted respondents (see figure 7

and 8). This study was conducted based on the assumption that almost all residents in the

impacted area during the Butte Complex Fires would perceive they had experienced a

negative event. With this assumption, it was hypothesized that results obtained from the

follow-up survey might show causal attribution of respondents who had experienced
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wildfire As a result of this survey, however, none of the 120 follow-up survey

respondents reported that they incurred property damage, and only 24 out of 120 (20%)

reported some anxiety or fear caused by the wildfire, despite the fact that the Butte

Complex Fires brought significant resource damage (Butte County Fire Department

1999). In this sense, only respondents who were not impacted by the wildfires responded

the follow-up survey. Therefore, we may have obtained a disproportionate number of

surveys from individuals who had not been greatly impacted by the fire, and thus, the

follow-up survey might not adequately reflect the perceptions of people who were

induced to engage in causal attribution processes.

Receiving a survey questionnaire during a disaster like this might have been

somewhat uncomfortable from the respondents' point of view. Some respondents might

have been too busy to respond to the survey questionnaire because of the disastrous

circumstances. Some of them might have been evacuated when the survey questionnaire

was mailed to them. Some respondents might have been emotionally disturbed by

receiving the survey questionnaire during the wildfire. In either case, there were several

uncertain factors and ethical issues for conducting the mail survey during the wildfires.

Interviewees, on the other hand, were cooperative and often willing to talk about what

they felt about the wildfire, its damage and the ways of firefighters' performance. One of

the potential reasons for their cooperative attitudes might stem from the fact that the

interviewer and interviewee could face and closely interact each other, i.e., a rapport was

established. Moreover, when the interviewer asked informants to fill out the survey, the

informants could ask questions clarifying their uncertainty about the content of the

questions. Given these circumstances, a higher response rate might have been attained



because interviewer and respondents could interact directly. For these reasons, direct

contact with respondents and delivery of the survey might be more effective than just

mailing the survey questionnaire to respondents during disaster.
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Chapter 6

Conclusion

In this chapter, I summarize, draw conclusions drawn from the study's findings

and describe several benefits of this study. I then discuss implications for fuel

management and research and suggestions for future research.

Overview

First of all, this study revealed several applications of causal attribution theory.

People who incurred property damage and lost sense of control tended to attribute the

cause of wildfire damage to others' actions, especially actions associated with firefighters

and the CDF. Losing a sense of control was brought by lack of up-to-date fire

information, not observing firefighters working around their property, and perceiving that

firefighters did not pay attention to their property. On the other hand, people who

maintained a sense of control had obtained up-to-date fire information, observed

firefighters working around their property, and were told by firefighters that their house

was safe, tended to regard natural factors as the cause of wildfire damage. Results also

showed that whether people had close personal relationships with the CDF affected their

causal attribution of wildfire damage. These findings indicate that factual information,

such as lighting strikes having ignited the wildfires, difficulty accessing the fire, and

unfavorable wind conditions, were not the only factors shaping respondents' causal

attribution process. Respondents selectively chose information that best corresponded to

their expectations as to the cause of the wildfire damage. Their perceived cause of

wildfire damage resulted from their psychological stress and desire to retain some control
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over their circumstances. These respondents needed and wanted to attribute the cause of

wildfire damage to human factors such as firefighting and CDF activities.

Second, this study contributes to field applications of causal attribution theory.

As discussed, many causal attribution studies have been conducted in controlled

environments where researchers can carefully design negative stimuli and potential

response. These studies were helpful in eliminating compounding factors affecting

subjects' causal attribution and enabled researchers to investigate the correlation between

an assigned stimuli and a response. These studies were also useful for generalizing

results to a larger population because studies were mainly designed for quantitative

analysis. This study, on the other hand, was conducted to investigate an individual's real-

time causal attribution during a disaster. Results obtained through this study not only

reaffirm the veracity of existing causal attribution theory, but also provide new insight

into understanding causal attribution theory. For example, through conducting this study,

we have learned the importance of taking into consideration the timing of investigations

of causal attribution during a disaster. This study also suggests that it is important to

have different research approaches in studies of causal attribution. "Conspiracy theory,"

which was found in the study of the Wenatchee Fires, was also observed in this study.

Third, although this is not conclusive due to different sampling schema, this study

found differences in how two communities responded to wildfire. Salient differences in

causal attribution and response to the wildfire were observed between two communities.

In Forest Ranch, the existence of ongoing fire prevention programs, personal

relationships with CDF personnel, and a fire information desk greatly influenced people's

causal attribution of wildfire damage and their response to wildfire in general. Research
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studies have shown that there is a strong connection between people's knowledge of fire

and their support for supportability of fuel treatments such as prescribed burning (Cortner

et al. 1984a; Shindler and Reed 1996).

Fourth, this study reveals that wildfire has a strong social psychological impact.

The wildfires not only had a great impact on natural resources in Chico, but also on the

people who lived there. The wildfires were considered dreadful by most respondents.

People who experienced the Butte Complex Fires showed various negative emotional

reactions to wildfire such as fear, anger, desperation, and frustration during the wildfire.

As described, some people blamed firefighters and the CDF regarding firefighting

practices and past fuel management. Some residents complained that firefighters did not

pay attention to their homes. In summary, although wildfires have an immense social

impact, our understanding of the extent of its impact is still limited. Numerous studies

have focused on people' cognitive notions of fuel treatment and wildfire risk. Substantial

budgets and efforts have been devoted to conducting studies on technical aspects of

wildfire. No matter how much data regarding the cognitive notion of people's attitudes

to fuel management and mechanisms of wildfire are available, our lack of understanding

the social impact of wildfire may create a gap in terms of perception of wildfire between

research community and local residents. Unless we understand the social impact of

wildfire, we may not be able to deal sufficiently with people who are emotionally

stressed or impacted by wildfire.

Fifth, this study shows why a sophisticated study design is necessary to conduct

research during natural disasters. Unlike conventional research, this study involved many

uncertainties. One of the biggest uncertainties was that it was difficult to predict whether
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the actual wildfire would occur in areas where survey questionnaires had been mailed.

Whether the field interviews were smoothly implemented was also uncertain because

people could have been panicked or emotionally stressed out due to circumstances,

unable to cooperate this study. To deal with these uncertainties, a multi-data collection

procedure was necessary. If this study had not obtained multiple data sets, the study

would have not provided enough information to comprehensively investigate the research

question and objectives. Another important lesson learned from this study is that

delivering survey questionnaires directly to survey respondents might be more effective

than the conventional mail survey approach. That is because doing this might reduce

respondents' negative reactions which might be resulted by receiving a mail survey

during disastrous circumstances. The fact that all interviewees were cooperative and

willing to talk during the wildfire suggests that directly interacting with respondents

during disaster might be adequate approach. For these reasons, delivering survey

questionnaires directly to respondents may reduce any negative reaction. This approach

may also help to increase the response rate.

Sixth, this study shows the potential effectiveness and limitations of using a pie-

chart question to measure survey respondents' attitude or opinions on causal attribution.

Although the pie-chart question is a relatively new device, the results obtained from the

pre-fire survey in this study appear to be appropriate. The conventional measurement

device used to measure people's attitudes and opinions in survey research is a likert scale.

In a likert scale question, however, respondents' choice is limited typically to from five to

seven choices, e.g., strongly disagree, somewhat disagree, neutral, somewhat agree and

strongly agree. In a pie-chart question, more minute measurement is possible, reflecting
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easy to fill out by respondents, enhancing their participation. However, as noted

previously, the pie chart approach has limitation of its own.

Management recommendations

First, we recommend that information officer(s) be assigned to communities

during a wildfire. Information officers should be trained to effectively communicate with

local residents. Findings from this study show that people affected by wildfire needed

up-to-date fire information until the wildfire cease. Because ordinary individuals could

not typically execute direct actions to extinguish wildfires, obtaining up-to-date fire

information was a way for them to retain some semblance of control and to ease their

frustrations. The higher incidence of respondents' complaints about firefighters and the

CDF in Cohasset where no fire information desk was available suggests that access to fire

information was critical for residents during the wildfire. To provide fire information to

local residents, it is recommended to establish a fire information desk, like the one

observed in Forest Ranch where local volunteers digested information obtained from an

information officer and disseminated it to local residents in their own words. Information

officers should consider whether all community members have received up-to date fire

information. Some residents (i.e., elderly or disabled) could not go out to obtain fire

information, but still wanted to know about the fire, such as how close the wildfire was to

their homes and what kind of firefighting activities were being implemented. A fire

information officer may need to visit these residents to inform them of the status of the

wildfire and containment efforts.
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Second, information officers should also make serious attempts to provide easy-

to-understand fire information. Findings from this study indicate that residents wanted

information to determine whether their properties were safe, when they could return to a

normal lifestyle, and what they could do to protect their property, if anything. In contrast,

they typically cared less about the technical jargon describing wildfire behavior or

management strategies. Jargon often increases people's frustration, inducing them to

become critical of firefighters or responsible governmental agencies. These efforts would

not only provide information to local people, but would also help establish trustworthy

relationships with them, which would likely enhance people's support for future fuel

management. As discussed, conventional fire education programs have not been

effective at enhancing people's awareness of wildfire risk (Bailey 1991). One reason

why these programs have failed to attain people's attention was that contents of

information or materials are not well understood by people. Consequently, people do not

understand the actual risk of wildfire and perceive that it will not happen to them.

Studies in risk perception also find that people usually do not pay close attention to

abstract notions of risk (e.g. statistics) (Slovic 1986; Slovic 1994; Slovic 1987). Instead,

people usually internalize risk through dramatic stories and vivid visual images (Slovic

1987). These findings indicate that simply disseminating abstract fire risk information,

such as by showing statistical information on wildfire risk, may not be an effective

strategy for enhancing people's awareness of fire risk and preparation. Therefore, fire

managers should rely more on fire information materials that trigger people's risk

perception such as pictures or films showing how devastating wildfire damage is, and

how adequate preparation can help to avoid or minimize wildfire damage.
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Third, informal face-to-face and two-way communication strategies need to be

employed in fire education programs instead of one-way communication from officers to

residents. Informal relationships between residents and CDF personnel in Forest Ranch

demonstrated a good example of how informal two-way interactions positively affected

residents' preparation and knowledge on wildfire. Substantial bodies of literature about

public participation in natural resource management also support this notion (Blahna and

Yonts-Shepard 1989; Shannon 1990). One of the important lessons from this literature is

that people only support a management practice which they understand, and

understanding is oflen a product of mutual trust and collaboration between people and

governmental officials (Susskind and Cruikshank 1987; Crowfoot and Wondolleck 1990).

Fourth, encouraging local residents to initiate a wildfire prevention program is

recommended. As observed in Forest Ranch, the fire prevention program appeared

successful because it encompassed several volunteer organizations in the community and

because local volunteers took leadership roles in running the program. Existing studies

on disaster response show that continuous community-wide involvement in a potential

disaster enhances people's awareness of risk and encourages them to take necessary

actions (Perry 1979). Therefore, the traditional agency-initiated wildfire education

program needs to be reconsidered.

Lastly, agency personnel need to visit residents who incur damage in the wake of

wildfire. Even if no monetary compensation can be given to victims, a visit and

conversation with them may greatly ease their feelings of desperation. The fact that an

informant who lost his property was very upset about not being contacted by officials

indicates that overlooking victims might instigate antagonistic attitudes toward
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encourage them but might also enhance their sense of trust in governmental officials.

Research implications

First, we found that field interviews are effective for conducting research during

wildfire disasters. In this study, field interviews were indispensable for fully

understanding the meanings behind residents' comments and emotions. Even in the

middle of the natural disaster, residents were very willing to talk with the interviewer.

By interacting closely with informants, the interviewer obtained a richer discussion of the

informants' feelings than could have been obtained through a survey questionnaire If

this study had only relied on the follow-up survey to investigate causal attribution of

people who have experienced the Butte Complex Fires, an in-depth analysis of people's

response to wildfire damage could not have been accomplished. Field interviews also

enabled the interviewer to obtain information from people who incurred property damage.

Locating these informants was only possible by interacting with local residents and

officers at the local fire station who provided information regarding which properties

were damaged and where and how the owners of those properties could be found. Thus,

this approach is appropriate for conducting real-time research in wildfire studies.

In contrast, survey research may not be appropriate for collecting data during

wildfires. Regardless of the extent of the wildfire's impact on their property, people who

are in the middle of a disaster may not have the time or the inclination to complete and

return a survey questionnaire. Sending survey questionnaires to people in the middle of a

disaster might also disrupt their activities and emotions and could potentially instigate
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anger. Some people may question the ethics of sending survey questionnaires in the

middle of disaster. The occurrence of a disaster does not preclude any research being

conducted; rather, it highlights the importance of using careful and sensitive approaches

to reach people. Field interviews had a sensitive and sincere approach to potential

informants that was not only effective, but also accepted by most informants. In contrast,

the fact that some respondents complained about receiving a survey questionnaire

suggests that the more impersonal mail survey methodology might not be appropriate

during a disaster.

Second, the findings from this study indicate that multiple types of data might be

necessary in a study involving many uncertainties such as this one. It was uncertain

whether actual wildfire occurred where the pre-fire surveys were mailed. If the Butte

Complex Fires did not occur, no field interviews or follow-up survey would have been

conducted. Even after knowing that Chico Complex Fires started in the location where

we mailed the pre-fire survey, it was uncertain whether research could be implemented in

that situation. Duration, size and intensity of wildfire were uncertain as well. Thus many

uncontrollable and unpredictable factors existed when the study design was generated.

Multiple types of data were necessary to cover and compensate these for uncertainties.

As it turned out, data obtained from the pre-fire mail survey was adequate for measuring

people's causal attribution of wildfire damage in a low stress, non-crisis context. The

response rate was adequate, and the pie-chart question provided sufficient data for

measuring people's causal attribution of wildfire damage. Data obtained through field

interviews provided richer information than the mail survey could have discovered. They

revealed meanings behind quantitative results, factors affecting causal attribution,
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explanations for why hypotheses were not supported by mail survey results, and people's

real-time emotional responses to wildfire. Field interview data also revealed several

unexpected findings such as the difference between communities' causal attribution of

wildfire damage.

In summary, because multiple types of data complement each other so well, other

studies should consider a triangulation approach like this.

Future research

The results and conclusions obtained from this study indicate several potential

areas for future research. First, similar real-time studies should be conducted in various

locations to expand our understanding of human reaction to wildfire. People's reaction to

wildfire may be affected by wildfire size, intensity, and duration. It may also be

influenced by availability of fire education programs, community involvement in fire

preparation, and socio-demographic characteristics. Past wildfire history in the region

may also affect people's causal attribution of wildfire damage. For instance, some states,

such as Florida, historically have used prescribed burning as a fuel treatment; therefore,

knowledge about fire possessed by Florida residents may be higher than residents of

states where little prescribed burning has been implemented. Our understanding of these

topics is still limited. It is important to recognize that as long as wildfire occurs in

inhabited areas, it always involves issues relating to humans. Therefore, research

focusing on people's emotional response to wildfire should be implemented.

Second, researchers should conduct a longitudinal study to investigate how time

affects people's causal attribution of wildfire damage. The findings obtained from
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Comparison 2 suggest that people were not prepared to attribute the cause of wildfire

damage in the wake of the wildfire. To examine this more fully, follow-up data should

be obtained after the initial study has been implemented. To carry this out, researchers

should retain interviewees' names, addresses, and phone numbers, and should contact

them two or three months after the initial interview because many peoples' normal life

cycle will be reestablished by then. A mail survey might be an appropriate instrument

under these conditions. People would have more time to reflect on what they believed

caused or could have prevented wildfire damage. Survey questionnaires would be

generated based on findings or information obtained from the initial qualitative research.

Third, researchers should investigate how fire managers could best communicate

with residents during wildfires. As previously discussed, there is a gap between the type

of information residents desire and the information disseminated by fire managers.

Residents typically want to have up-to-date, precise information on how soon they can

return to their normal lives, whether or not their houses are safe, and what they can do to

protect their properties, rather than information on the mechanics of wildfire and fire

management strategies. The gap between the information desired and the information

received fuels people's frustration and anger toward firefighters and information officers.

Fourth, researchers should investigate what types of wildfire education programs,

such as the fire information desk and nightly meetings in Forest Ranch, are most effective

for enhancing people's awareness of wildfire risk. Past studies reveal that many fire

education programs fail to attain people's attention and enhance their awareness of

wildfire risk. Therefore, we need more investigation into the kinds of interactions, study
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materials, and information that enhances people's awareness of wildfire risks and

preparation for wildfire.

Lastly, researchers should investigate how social-demographic characteristics

influence the ways in which the people attribute cause, respond to wildfire, and prepare

for potential wildfire. Although preparatory actions were not specifically examined in

this study, some people appeared to take preventive actions for wildfire by maintaining

defensible space around their house or by using fire resistant materials for their house,

while other residents did not. People who prepared well seemed to possess financial and

cognitive capabilities to take these actions. Having the financial capability allowed them

to purchase fire resistant materials for their property, place a water tank around their

house, and obtain fire insurance. Cognitive capability may include having the ability to

understand wildfire risk information disseminated by governmental agencies and taking

personal responsibility for preventive actions. There may be correlation between socio-

demographic characteristics, such as income, education, and occupation, and awareness

of wildfire risk and preparation. Future study should take into account socio-

demographic background as one indicator for understanding people's causal attribution

and the ways they respond to wildfire. Because of the potential for demographic

characteristics to influence residents' actions towards wildfire, a better understanding of

these characteristics might allow for better targeted fire information programs.
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El Summer 1998

How long have you lived in this area?

El Less than 1 year
El 1-3 years
El 3-5 years
El 5-10 years
El More than 10 years

How far is it from your home to forest/brushland/grassland that could be burned by
wildfire?

El Immediately adjacent
El Less than Y4 mile
El Less than 1 mile
El Less than 5 miles
El Less than 10 miles
El More than 10 miles

APPENDIX A: Pre-fire survey

Please check item(s) that best describes you.

Your gender is...

El Male.
El Female.

Your age is....

El Less than 20
El 20-30
El 30-40
El 40-50
El 50-60
LI Over 61

Has a wildland fire occurred within 10 miles of your house in the past year?

Yes
No

Ifyes, when did it occur?
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LI Spring 1999
El Winter 1998-1999
El Fall 1998



The following questions involve your perceptions about the causes of wildland fire.
Before answering the question, please read this example.

Suppose you are trying to understand what factors might have caused a traffic accident.
To make things manageable, assume there are three possible categories of causes: (1)
Causes due to me or my actions, (2) Causes due to other people, and (3) Causes due to
nature.

Under each category, possible factors that might cause traffic accidents are:

Causes due to me or my actions: falling asleep, exceeding the speed limit,
slamming on the brake, etc.

Causes due to other people: presence of a drunken driver, other driver's
errors, bad road maintenance, etc.

Cause due to nature: icy road, heavy rain, darkness, etc.

Then, we can use pie chart figures to show how different accidents can be caused more
by some categories than by others. For instance, if the accident occurred because:

1: I run off the road 2: Other car hits my car 3: Two cars collide on an icy road
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6. Now please think about wildland fire. What might cause a wildland fire within 10
miles of your home? Please divide this pie chart into "Me," "Other" and "Nature" like
the example above. (You may not need to use all three categories.)

What factors might cause wildiand
fire within 10 miles of your home?

Continue to the next page



Please tell us some of the factors you considered when you divided this pie chart.

What are some causes related to your actions:

What are some causes related to actions of other people:

What are some causes related to nature:

What factors might cause wildland fire damage to your home (the building and your
immediate adjacent land)? Use a similar pie chart to allocate the cause between "Me,"
"Others" and "Nature."

What factors might cause wildiand fire damage to your home (the
house and your immediate adjacent land)?

Please tell us some of the factors you considered when you divided this pie
chart.

What are some causes related to your actions:

What are some causes related to actions of other people:

What are some causes related to nature:

Thank you very much
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APPENDIX B: Follow-up survey

Please check item that best describes you.

Your gender is...

Male.
Lii Female.

Your age is....

Less than 20
LI 20-29
LI 30-39
LI 40-49
LI 50-59

60 and over

The following questions involve your perceptions about the causes of
wildiand fire. Before answering the questions, please read this example.

Suppose you are trying to understand what factors might have caused a traffic
accident.
To make things manageable, assume there are three possible categories of causes:
(1) Causes due to me or my actions, (2) Causes due to other people, and (3)
Causes due to nature.

Under each category, possible factors that might cause traffic accidents are:

Causes due to me or my actions: falling asleep, exceeding the speed
limit, slamming on the brake, etc.

Causes due to other people: presence of a drunken driver, other
driver's errors, bad road maintenance, etc.

Cause due to nature: icy road, heavy rain, darkness, etc.

Then, we can use pie chart figures to show how different accidents can be caused
more by some categories than by others. For instance, if the accident occurred
because:

1:1 run off the road 2: Other car hits my car 3: Two cars collide on an icy road
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What factors might cause wildiand fire within 10 miles of your
home (the building and your immediately adjacent land)?

Please tell us some of the factors you considered when you divided this pie
chart.

What are some causes related to your actions:

What are some causes related to actions of other people:

What are some causes related to nature:

What factors might cause wildiand fire damage to your home
(the building and your immediately adjacent land)?

Continue to the next page
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Now please think about wildiand fire. What might cause a wildland fire within
10 miles of your home (the building and your immediately adjacent land)? Please
divide this pie chart into "Me," "Other" and "Nature" like the example above.
(You may not need to use all three categories.)

What factors might cause wildiand fire damage to your home (the building and
your immediately adjacent land)? Use a similar pie chart to allocate the cause
between "Me," "Others" and "Nature." (You may not need to use all three
categories.)



6. Please tell us some of the factors you considered when you divided this pie
chart.

What are some causes related to your actions:

What are some causes related to actions of other people:

What are some causes related to nature-

7. What is the most significant impact that wildland fire has had on you in 1999?
Please check the all boxes that apply

[1 Caused me anxiety/fear
fl Disturbed my schedule
LI Caused my evacuation
LI Damaged land I cared about

8. How long have you lived in this area?

LI Less than 1 year
[1 1-3 years
LI 3-5 years
LI 5-10 years
LI More than 10 years

LI Injury
LI Loss of livestock or pets
LI Killed someone I know
LI Damaged my property
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9. How close has a wildiand fire come to your home (the building and your immediate
adjacent land) in 1999?

LI Directly contacted
LI Less than ¼ mile away
LI Between 1/4 and 1 mile away

LI Between land 5 miles away
LI Between 5 and 10 miles away
LI More than 10 miles away

Thank you very much



APPENDIX C: INFORMED CONSENT FORM

A project will be conducted to research a causal reasoning process of wildfire in the west
slope of the Sierra Nevada Mountains. The purpose of this project is to investigate how
residents in the fire hazard zones perceive causality of wildfire.

This project is supported by the Department of Forest Resources at Oregon State
University, Corvallis. Researchers involved in this project include: Dr. Steven Daniels,
associate professor, and Yoshitaka Kumagai, graduate research assistant.

Information is being gathered from a survey, which involve 1,000 respondents randomly
drawn from the west slope of the Sierra Nevada Mountains, and personal interview,
which are expected to take approximately one hour of each participant's time.
Researchers will take notes during personal interviews with the participant's permission.

Benefits and risks to the participants in this project are minimal. Associated benefits
include having opportunity to reflect respondent's point of view to the future fuel
management in the area. Associated risk may include respondents for the mail survey
and the interview will consume time, revealing one's thoughts, or fatiguing.
To minimize any risks, the following rights are reassured to the participants:

All participation in this project is entirely voluntary.
Any question may be refused to be answered at any time.
Participants are free to withdraw from the project at any time.
All information obtained form this project will be kept strictly confidential and will
be available only to the members of the research team.

Excerpts of interviews may be made part of the final research report, but under no
circumstances will participant's names or identifying characteristics be included in this
report.

Thank you for your participation. Question about the research or participant's rights
should be directed to Dr. Steven Daniels at 503-737-3055
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