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ABSTRACT 

 

The wildland fire risk in Arizona is increasing due to shifting land uses, growing 

residential communities, and changing climate. As the fire hazard increases, land 

managers and fire educators are faced with educating wildland-urban interface residents 

about their risk to influence homeowner behavior. To determine how homeowners 

perceive their risk and what information they use to make decisions about risk and 

mitigation, this study surveyed residents in previously identified high risk areas in 

Arizona in three different vegetation types. Results show that ponderosa pine residents 

are more savvy about their risk and more active in mitigating that risk. Grassland and 

desert scrub residents consistently report a lower perceived risk to wildland fire than their 

forest counterparts and perform less mitigation. Results suggest that grassland and desert 

scrub communities may benefit from the production and dissemination of fire-related 

materials detailing risk specific to these areas.  
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INTRODUCTION 

From forests to grasslands, fire has been an active ecological agent in almost all 

vegetated areas of Arizona (Davis 1982; Wright and Bailey 1982; Swetnam et al. 1992; 

Pase and Brown 1994; McPherson 1995; DeBano and Neary 1996; Abbott 1997). 

Historically, fire has played an integral role in regulating the spatial pattern, composition, 

and structure of Arizona’s natural resources. Wildland fires historically burned through 

the ponderosa pine areas every 2-10 years (Zwolinski 1996; Covington et al. 1997). In 

open stands, fires were low intensity and kept to the surface, burning off grasses, 

accumulated dead needles, and less fire-tolerant understory shrubs (Ehle and Baker 

2003). In more dense stands, fires were moderate to high severity and removed young, 

dead, and diseased trees (Pierce et al. 2004). In recent decades, the fire regime in forests 

has changed. Beginning in the late 19th and early 20th century, Anglo-European settlers 

made several changes to the landscape that affected fire regimes in forests. First, they 

introduced cattle that grazed on forest herbaceous materials which effectively reduced the 

amount of fine fuel that could carry a fire (Bahre 1991). Around the same time, the 

forests were logged to build the new West and the railroads that came with settlement 

(Marshall 1945). Logging removed large, fire resistant trees leaving little competition for 

less fire-tolerant understory shrubs.  Additionally, in 1910, devastating fires in Montana 

and Idaho destroyed cities and lives, prompting federal agencies to organize fire 

management and suppression efforts. In 1935, the USDA Forest Service instituted the 

“10am policy,” where all fires were to be contained and controlled by 10 a.m. following 

report of the fire. This aggressive suppression policy effectively removed fire as a natural 
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process from the landscape. The consequence of fire exclusion is excessively dense 

forests with extremely high fuel loads that support more frequent high-severity crown 

fires that are challenging to suppress (Kolb et al. 1994).  

 

Similarly, fire in other vegetation types has seen tremendous change. Historically, 

Arizona grasslands had a fire return interval of 4-10 years (Kaib et al. 1996).  Frequent 

low-intensity fires maintained grassland structure by knocking back woody species and 

paving the way for new growth (Brown and Smith 2000). Like the forests in Arizona, fire 

in grasslands has been altered due to livestock grazing and fire suppression policy (Bahre 

1991). Without fires to keep woody species at bay, some grasslands have been converted 

to woodlands. In addition, grasslands have seen an explosion of invasive exotic grasses 

that change the way fire burns and the effect fire has on the ecosystem.  Many invading 

grasses burn hotter than native plants and can increase in density after a fire (D’Antonio 

and Vitousek 1992).  

 

While the changes in Arizona forests and grasslands have meant less fire on the 

landscape, changes in desert scrub ecosystems have meant more fire where it does not 

belong. Desert scrub ecosystems are not adapted to fire because they lack the fine fuel 

(grasses) to carry a fire (Bahre 1985). On the contrary, desert areas are full of drought 

tolerant plants with bare, rocky spaces in between. Because fires did not move through 

these areas regularly, the plants and animals that live there are not adapted to fire. In fact, 

even low-intensity fire can be devastating to the ecosystem. Desert scrub ecosystems may 
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take centuries to recover after a high-severity fire (Brown and Smith 2000; Esque and 

Schwalbe 2002). Currently, fires in desert scrub are increasing in both frequency and 

intensity due to fast-spreading species of invasive exotic plants. Invasive grasses like 

buffelgrass fill in the bare spaces in desert scrub, creating the fine fuel that can carry a 

fire. Due to these invasive grasses, desert scrub areas are seeing more fire where fire was 

rare.  

 

Regardless of the vegetation type, Arizona ecosystems are experiencing more frequent 

and higher intensity wildland fires than in the past. These trends are made more 

challenging by the recent drought and a growing number of people moving into rural 

areas (McCaffrey 2004). There has been increasing concern and attention connected to 

wildland fire hazards as more dollars are spent for suppression and more homes and lives 

are lost each year. These concerns are increasingly directed at people living in areas 

where houses meet or intermingle with undeveloped wildland vegetation, also known as 

the wildland-urban interface (WUI).  

 

The National Interagency Fire Center (2007) reports that Arizona is seeing longer fire 

seasons with an increased number of fires and more acres burned. Nowhere was this 

more apparent than during the Rodeo/Chediski fire in 2002. Over 468,000 acres of 

Arizona burned, nearly the size of Mesa, Chandler, Tempe and Scottsdale combined. The 

Rodeo/Chediski fire, which caused the loss of 426 structures and cost approximately 

$153 million to suppress, was the most severe fire in Arizona history (NIFC 2007). The 
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threat of wildland fire in the WUI is a significant issue for federal, state, and local fire 

planning agencies and is a catalyst for influencing fire policy. 

 

To combat increasing losses to wildland fire, federal land management agencies have 

been increasing efforts to perform fuels management activities on public lands. In 

addition to these efforts, fire educators have begun targeting homeowners to increase 

personal responsibility on private land.  For example, the Firewise program, supported 

and made up of multiple federal and state organizations, is tasked with spreading the 

message about fire ecology, fire danger, and fire mitigation to the public. The Firewise 

Communities approach emphasizes “community responsibility for planning in the design 

of a safe community as well as effective emergency response, and individual 

responsibility for safer home construction and design, landscaping, and maintenance” 

(Firewise 2007). The focus of the Firewise program, and others like it, is to educate the 

public about their risks to wildland fire and give them tools to mitigate that risk. The 

overarching goal of this program is to shift fire safety from being solely an agency and 

fire department responsibility to one that is also a homeowner responsibility. The hope is 

that, given correct information about wildfire risk, homeowners will adopt appropriate 

behaviors to reduce that risk.  

 

Educating and communicating with the public has long been held as one of the most 

important approaches to gaining public support for management practices and providing 

a proactive approach to solving WUI issues (Taylor and Daniel 1984; Jacobson et al. 
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2001; Hansen and Carlson 2005; George and Crooks 2006). Educational materials are 

designed to aid the public in making informed decisions about the risks they face. In 

order to be most effective, those materials must begin with an evaluation of what 

perceptions people have, what information people use to make risk decisions, and what 

expert opinion exists (Morgan et al. 1992). However, educating the public to affect 

behavior can be a very challenging task (Slovic 1986). Not only are resources for federal 

and state agencies limited, but the public is a very diverse and opinionated group. Simply 

spewing information at them rarely achieves desired outcomes. Several studies have been 

done to understand how best to educate the public. Survey research has been particularly 

popular in this realm, giving educators a better and more detailed understanding of their 

target audiences.  

 

Like other research tools, surveys contain negative and positive methodological elements 

(Cortner et al. 1984). The first challenge with survey instruments is question validity. For 

example, the question asked may not be the question answered. The respondent could 

find different meaning in a question than what was intended by the question creator. A 

second issue with survey instruments is question order. Where a question is located in the 

survey may influence responses. One way to confirm question validity and order is to use 

focus groups to pre-test the survey instrument. A third criticism of surveys is that 

responses may not necessarily reflect behavior. Respondents could answer in a way they 

believe to be favored by the researcher. The most commonly used method of combating 

this problem is to have a neutral entity administer the test. A fourth issue associated with 
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survey research is sample bias. The nature of attaining contact information for the sample 

lends itself to under-representing some portions of the public. For instance, a phone 

survey will not reach people without phones, an email survey will not reach people who 

do not use computers or have email addresses, and a mail survey will not reach people 

with unlisted addresses. Finally, survey research tends to yield low response rates, as the 

public seems increasingly more reluctant to respond to surveys (Groves 2004).  Steeh 

(1981) found that refusal rates significantly increased over a 28-year period when looking 

at trends in overall refusal rates for the Surveys of Consumer Attitudes and National 

Election Studies. The growing marketing industry may have led to an overexposure to the 

survey process. In addition, amplified concern about confidentiality and disillusionment 

with the uses of survey results are other possible causes as to why people are more 

reluctant to respond to surveys (Steeh 1981). Mail surveys have, on average, a much 

lower response rate than other modes of survey data collection (Dey 1997), but are 

favored in many cases because of their low cost and ease of administration. Low response 

rate is connected to non-response bias, which occurs when the people who do not respond 

to the survey are somehow different from the people who do respond. However, recent 

advances in survey research show low response rates do not necessarily equal a large 

amount of non-response error (Krosnik 1999). While these issues are still challenging 

today, survey research has and continues to offer reliable and meaningful results. 

 

The most significant benefit to using survey research is the relatively low cost of gaining 

access to the target audience (Winter and Fried 2000). Surveys offer several formats that 
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can be used depending on cost, timing, and focus. In addition, surveys provide public 

input from the people least heard from, i.e. those residents that may not be likely to get 

involved with meetings and planning efforts. Surveys offer a valuable tool to obtain 

information from a few respondents in order to describe the characteristics of a larger 

population (Salant and Dillman 1994). 

 

Surveys have been used in numerous studies to ascertain the public’s baseline knowledge 

and attitudes, with mixed results. Some studies examining resident attitudes toward fire 

management practices like prescribed burning found that respondents thought forest 

management practices positively benefited forests, generally supported prescribed burns, 

and believed management actions to be effective (Carpenter et al. 1986). Other studies 

have found that respondents did not trust the government to make proper decisions about 

fire-related policies, had negative perceptions of prescribed fires, and were unlikely to 

support prescribed fire as a management tool in the WUI (Winter and Fried 2000; Winter 

et al. 2004). Still other studies have found mixed results within the same survey. For 

example, respondents were supportive of management techniques but not management 

itself (Shindler and Toman 2003) or  thought that all fires should be put out but also 

reported that managers should use any means necessary to reduce fire risk (Shindler and 

Brunson 2002).  Other studies focusing on testing the efficacy of educational materials 

and the impact they have on respondent attitude found that educational materials 

increased respondent knowledge and support for management practices (Loomis et al. 

2001; George and Crooks 2006).  
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In addition to educational survey research, there is a growing body of risk perception 

research.  Brenkert et al. (2005) found that study participants made complex decisions 

regarding wildfire mitigation actions by weighing risk, preferred aesthetic, and the 

perceived efficacy of the mitigation action. Insurance and governmental programs were 

not motivators for homeowners to perform mitigation activities. Rather, one-on-one 

meetings with community representatives who were considered professionals were 

reported to be the main avenue for homeowners to change their perspectives on wildland 

fire risk and mitigation actions.  McCaffrey (2004) examined the factors that influence 

how people respond to natural hazards. She found that factors such as length of time lived 

in an area and experiences with the hazard were the two most important factors that 

influenced how a homeowner perceived risk. She also found homeowners translated the 

information they received into action by weighing availability of resources against 

whether or not the hazard was as important as other hazards they face on a daily basis and 

the probability that the hazard would occur while the person still lived in the area. One of 

her most obvious, yet important, findings was that a resident who perceives their risk to 

be low is less likely to take action. 

 

Because humans are a dominant force on the landscape, understanding homeowner 

knowledge, attitudes, perceptions, and activities are important for long-term success of 

outreach efforts and educational materials. By finding out what educational formats are 

most useful, fire educators can produce educational materials that are more likely to be 

beneficial to homeowners. Furthermore, knowing if homeowners feel they are at risk to 
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wildland fire can help educators focus on communities that are not performing mitigation 

actions due to a misunderstanding of actual risk. This information will help fire educators 

streamline their efforts and maximize output in the face of dwindling budgets.  

 

Fire regimes vary depending on vegetation type, which means that homeowners in 

different vegetation types need slightly different information to assess their risk to 

wildland fire. In order to aid state and federal agencies performing wildland fire outreach 

to Arizona communities, a survey of homeowners who are known to live in high risk 

wildland fire areas was conducted. The goals of this study were to 1) look for trends in 

resident preference for material format and subject matter, 2) determine how homeowners 

perceived their individual risk to wildland fire, 3) examine what information homeowners 

use to determine their risk, and 4) see if significant differences exist between residents 

living in different vegetation types. In order to assess whether residents living in different 

vegetation types perceive risk differently, use different types of information to make risk 

mitigation decisions, and desire further information on certain topics, the following study 

surveyed homeowners in rural areas of Arizona at high risk to wildland fire in three 

different vegetation types. These homeowners make up the target audience for Firewise 

program managers. Risk perception is examined by comparing what residents report their 

risk to be with an objective, professional assessment. 

 

Information about resident constituencies is essential to the critical decisions that have to 

be made about where resources can be most effectively allocated. Although some 
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deviation between expressed attitude and behavior is expected, this study is designed to 

determine what actions residents have taken that quantify their expressed perception of 

risk to wildland fire. The overall goal of this study is to advance the knowledge and 

practice related to the human side of managing fire-prone landscapes. 

 



 

 

 

18

METHODS 

Focus Groups 

In August 2005, focus groups were conducted to aid in the formation of survey questions. 

Three focus group sessions were held with homeowners, one each in a pinyon-

juniper/oak woodland area of Prescott, a ponderosa pine forest area of Flagstaff, and a 

mixed conifer forest area of Alpine to determine any differences across vegetation types. 

Local University of Arizona Cooperative Extension (UACE) agents sent an email to 

homeowners participating in the UACE Master Watershed Steward (MWS) program 

requesting focus group volunteers. MWS participants were chosen for these focus groups 

because of their status as homeowners in a rural area and their interest in natural 

resources. The first six homeowners to respond in each area were included in the focus 

group.  

 

At the beginning of each focus group session, volunteers were asked to read and sign a 

Volunteer Consent Form. A list of general questions (Appendix A), developed prior to 

the focus group sessions and based on the research questions for this study, was given to 

each volunteer. For example, focus group volunteers were asked if they thought they 

were at risk to wildland fire and at what level. The list of general questions was given to 

each volunteer. Each question was read aloud and the volunteers were asked to answer 

the question as fully as possible and to comment on the question structure itself. 

Volunteers wrote down their answers and any notes they had on wording. Group 

discussion was encouraged.  
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After the focus groups, volunteer responses to the questions were incorporated into 

multiple choice answers on the final survey. Each focus group session was audio 

recorded while the administrator took notes. No significant differences existed among the 

suggestions made by participants in different vegetation types. For this and cost reasons, 

no further focus groups were conducted. Survey questions were restructured to clarify 

meaning based on volunteer suggestions.  

 

Survey Instrument 

The survey included four main categories of questions: basic demography, risk 

perception, mitigation activities, and education/media source information. Information 

gained from the focus groups was incorporated into final question choice and wording. 

The first section contained risk perception questions to determine what information 

homeowners used to assess their risk to wildland fire. Survey respondents were asked 

directly what they considered their risk to be but were also asked several follow-up 

questions to confirm how they actually felt as opposed to what they thought they should 

answer. For example, respondents were asked if they considered themselves to be at risk 

to wildland fire but were also asked if they had fire insurance or a pre-planned emergency 

evacuation route should a fire occur in their area. The second section of the survey 

focused on what, if any, mitigation activities the respondents had done. The third section 

included questions regarding education information. These questions were developed to 

find out where respondents were currently getting their fire information, what topics, if 

any, they would like to learn more about, and what media format they thought was most 
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useful. The last section on the survey included basic demographic questions such as 

employment status and years lived in the home. In order to establish that homeowners 

living in rural areas were indeed being sampled, respondents were also asked to choose 

which land use description best fit where they lived (rural, suburban, city, etc.). The final 

survey included 19 multiple choice questions (Appendix A). Each survey was marked 

with a unique six digit numeric code that corresponded to vegetation type and address. 

Finally, the survey was reformatted into a scanable form using Remark Optical Mark 

Recognition software. 

 

Survey Participants 

In 2001, all federal wildland agencies in Arizona were required to list communities at 

high risk to wildland fire on the Federal Register (Federal Register 2001). In 2004, the 

Arizona Interagency Coordination Group in cooperation with the Arizona State Land 

Department conducted a Wildland Urban Interface Assessment (Fisher 2004) (further 

referred to as the Assessment) to further analyze communities at risk to wildland fire. The 

project was a joint effort of Arizona State Land Department – Fire Management, U.S. 

Forest Service, Bureau of Land Management, National Park Service, U.S. Fish and 

Wildlife Service, and Bureau of Indian Affairs. 

 

For the purposes of the 2004 Assessment, the aforementioned federal agencies 

supplemented and updated the original 2001 Federal Register list to include all Arizona 

communities that were considered to be at risk to wildland fire.  Using GIS data and 
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aerial imagery, these communities were categorized as having high, moderate, or low 

potential of being impacted when a wildfire occurs. To assess the wildland urban 

interface issue for Arizona, the Assessment used four main data layers:  risk, hazard, 

topography, and house density. The risk layer (RISK) was developed using historical fire 

density and was measured using point data from fire record year 1986 to 1996 from all 

wildland agencies. The hazard layer (HAZARD) was developed using fuel type, natural 

fire regimes, and condition class for each area. Condition class is the degree to which an 

area has departed from a historic reference condition and is measured using vegetation 

composition, structure changes, and possible changes in fire frequency and severity. The 

topography layer (TOPO) was developed using aspect and slope derived from 30 meter 

Digital Elevation Model data from the U.S. Geological Survey. Finally, the house density 

layer (HOUSE) was developed using digital orthophoto quarter-quadrangle (DOQQs) 

and the Arizona State Land Department’s Land Status Map (ASLD 1999). DOQQs where 

used to determine if the land status polygon contained little to no structures, a rural 

setting, medium or high numbers of housing/structures. 

 

The Assessment model provided a wildland urban interface risk value by combining 

weighted indices from the data described above. The following formula was used to 

determine a risk value for each community: 

 

WUI risk value= (HOUSE*35%)+(HAZARD*35%)+(RISK*20%)+(TOPO*10%) 
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The percentage that each layer is weighted was determined through discussion with the 

Arizona Interagency Coordinating Group. The result was a data layer with values on a 

scale of 1-15. This layer was further reclassified into high, medium and low risk. 

Communities rated 1-6 were labeled at low risk, 7-9 at moderate risk, and 10-15 at high 

risk. 

 

The target population for this research study was homeowners living in rural towns in 

Arizona at high risk to wildland fire. Therefore, communities labeled at moderate risk in 

the 2004 Assessment were eliminated from the study. Towns labeled as low risk were left 

in as a comparison risk category. For logistic and time considerations, towns located on 

Indian Reservations were also eliminated. Using the U.S. Census Bureau definition of 

‘rural’, communities with a population over 2,500 according to the 2005 Census were 

also eliminated.  

 

The remaining communities were further categorized by major vegetation type. 

Communities were listed by county and then given a vegetation designation by 

University of Arizona Cooperative Extension agents living in those areas. Local 

Cooperative Extension agents assigned each community a vegetation type, either 

ponderosa pine forest, pinyon-juniper/oak woodland, chaparral, grassland, desert scrub, 

or riparian. These vegetation designations were chosen because they correspond with 

current outreach materials that the Arizona Interagency Coordination Group distributes. 

Due to funding and time limitations, only three vegetation types were sampled. In order 
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to sample homeowners living in dissimilar fire regimes, ponderosa pine forest (Figure 1), 

grassland (Figure 2), and desert scrub (Figure 3) vegetation types were included in the 

final target population and are hereafter referred to as “high risk respondents” (Table 1).  

 

 

 

 

 

 

 

 

 

In addition, a low risk category was added so it could be compared to high risk residents.  

All towns that had a population less than 2,500, were labeled as low risk on the 

Assessment, and were designated as desert scrub were also sampled. Again due to 

funding and time limitations, only communities in one low risk vegetation type were 

Figure 1. Arizona ponderosa pine forest Figure 2. Arizona grassland 

Figure 3. Arizona Sonoran desert scrub 
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sampled. Desert scrub was chosen as the low risk vegetation type because it is a major 

vegetation type in Arizona and is at increasing risk to wildland fire. Therefore, two desert 

scrub categories were sampled: one at high risk and one at low risk (Table 1).  

  

Homeowner names and addresses for each town in the target population were retrieved 

through County Assessor databases. Addresses received from County Assessor databases 

were ordered by parcel number. Duplicate addresses were deleted so that each 

homeowner was represented only once in the target population. Commercial addresses 

were also deleted.  Each remaining address was assigned a random, unique identification 

number from an online random number generator. The addresses were then re-ordered 

from lowest to highest identification number. The first 750 addresses on each vegetation 

type list, except the grassland category, were included in the sample. There were a total 

of 645 addresses that fell in the rural, high risk grassland category. Therefore, 100% of 

the grassland homeowners were sent a survey. The total initial sample was 2,895.   

 
Table 1. Number of homeowners sampled in each category. 

Town Risk 
Category 

Vegetation Type Number of homeowners 

 Ponderosa Pine Forest 750 

High Grassland 645 

 Desert Scrub 750 

Low Desert Scrub 750 
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Each of the 2,895 residents chosen for the sample were sent an identical postcard in 

November of 2006 explaining that they had been selected to take part in a state-wide 

research study to create better educational materials related to wildland fire safety. Five 

days later, a mailer including a survey, return envelope, and Subject Consent Form was 

sent to the same 2,895 addresses.  Two hundred ninety-seven surveys were returned as 

undeliverable and those addresses were eliminated from the sample to ensure that they 

were not used for the second mailing. Fourteen days later, a second mailing including the 

same contents as the first was sent to 1,000 households that did not return a survey in the 

first round. The number of surveys sent to each category in the second round was 

weighted according to the response rates of the first round. For example, first round 

response rates were relatively even across all categories except the high risk ponderosa 

pine category. This category had a higher response rate and therefore was sent 

proportionally less surveys in the second round. 

 

Returned surveys along with any notes included were scanned into an SPSS database 

using Remark Optical Mark Recognition software. Surveys that had one or more whole 

pages blank were discarded. SPSS software was used to determine the frequency of each 

answer choice as well as comparisons between homeowners in the three vegetation types.  
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RESULTS 

 

Of the 2,895 surveys sent in the first mailing, 297 were returned as undeliverable, 

bringing the total actual sample size to 2,598 surveys. Of these, 605 surveys were 

completed and returned in the first mailing, with an additional 128 completed and 

returned in the second mailing. Therefore, 733 total surveys were returned, a 28% overall 

response rate. This is most likely a low estimate due to the inability to know how many 

other surveys were undeliverable. Of the 733 total responses, 249 (37%) were from the 

ponderosa pine category, 151 (26%) were from the grassland category, 173 (25%) were 

from the high risk desert scrub category, and 160 (24%) were from the low risk desert 

scrub category.   

 

Almost 71 % of respondents reported living in rural, wild, or pastoral surroundings and 

100% owned the home as opposed to renting. Over 94% of respondents were permanent 

residents; a majority reported living in the area (62%) and the home (53%) for more than 

10 years; and 56% were retired while 35% worked full time, 7% worked part time, and 

2% were unemployed.  

 

Risk Assessment 

Respondents were asked whether the risk of wildland fire to their community was high, 

moderate, low or none (Table 2). In the high risk group, 66% of ponderosa pine, 30% of 

grassland, and 17% of desert scrub respondents reported their town to be at high risk to 
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wildland fire. In the low risk group, 42% of respondents reported that their town was at 

low risk to wildland fire. Respondents were then asked whether the risk to their 

individual home was high, moderate, low or none. In the high risk groups, 39% of 

ponderosa pine, 11% of grassland, and 9% of desert scrub respondents reported that their 

homes were at high risk. The majority of low risk respondents (51%) reported that their 

homes were at low risk to wildland fire.  

 

Table 2. Respondent perceived risk assessment across all categories (%). 
Perceived risk 
assessment level 

Vegetation category 

 PIPO GRASS DS High DS Low 
High 65.7 30.0 16.8 8.1 
Moderate 27.4 35.3 42.2 32.5 
Low 6.9 32.7 36.4 50.6 
None 0 1.3 3.5 8.8 

 

A Kruskal-Wallace Chi-Square test reveals that the differences in risk assessment across 

the groups is significant for both risk of town (χ2 = 178.8; < .001) and risk of home (χ2 = 

133.7; p < .001). The mean score for each vegetation type (where 0 = no risk; 1 = low 

risk; 2 = moderate risk; 3 = high risk) shows that respondents consistently judged their 

community to be at higher risk than their home (Figure 4). In addition, respondents were 

asked the follow-up question “Do you have a wildland fire emergency plan?” 

Respondents in the ponderosa pine group reported a higher frequency (72%) of having an 

emergency plan than the high risk grassland (44%) and desert scrub (45%) groups. In the 

low risk desert scrub group, 39% of respondents reported having a wildland fire 

emergency plan. 
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Respondents were also asked what information they used to assess their risk. Tables 

presented hereafter indicate the number of respondents who answered each question over 

the total number of respondents for that vegetation type in parentheses at the top of each 

column. Columns may add up to more than 100% for questions where respondents were 

allowed to check more than one answer. Of the high risk respondents who reported the 

risk of their home to be high, most reported that living in a rural area and the presence of 

overgrown vegetation put their home at high risk to wildland fire. This was true across all 

high risk vegetation categories (Table 2). The most frequently given answers for why 

high risk respondents felt they were at low risk were close proximity to fire services and 

having done mitigation activities around the home. This was also true across all high risk 

vegetation categories (Table 3).  

 

In the low risk group, respondents who reported being at low risk most frequently felt it 

was because fires rarely occur and they performed fire mitigation activities (Table 3). Of 

low risk respondents who reported being at high risk to wildland fire, the two most 

frequently reported reasons were living in a rural area and overgrown vegetation (Table 

2).  

 

Respondents were also asked to rank four types of risks in order of importance: 

automobile accidents, crime, disease, and wildland fire, where 1 means they are least 

concerned and 4 means they are most concerned about that particular risk. Consistently 

across all categories, respondents reported that disease was of lower concern than crime 
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Figure 4. Mean scores for respondent risk assessment of town and home to wildland  
fire by vegetation type, where 0=no risk; 1=low risk; 2=moderate risk; and 3=high risk.  
Error bars: 95% CI. 
 
 
Table 2. Reasons given by respondents who judged their home to be at high risk to 
wildland fire.  

Answer PIPO (%) GRASS (%) DS High (%) DS Low (%) 

 (98/249) (17/151) (15/173) (13/160) 

Live in rural area 55.1 70.6 86.7 69.2 

Overgrown Vegetation 57.1 64.7 66.7 53.8 

Information tells me so 49.0 5.9 0 15.4 

Frequent fires occur  37.8 29.4 20.0 15.4 

Not near fire services 10.2 52.9 20.0 53.8 

Other 28.6 29.4 20.0 30.8 
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Table 3. Reasons given by respondents who judged their home to be at low risk to 
wildland fire.  

Answer PIPO (%) GRASS (%) DS High (%) DS Low (%) 

 (49/249) (73/151) (92/173) (81/160) 

I have done mitigation 89.8 56.2 68.5 42.0 

Live near fire services  55.1 38.4 67.4 33.3 

Fires rarely occur  12.2 37.0 35.9 53.1 

Live in city  8.2 32.9 15.2 19.8 

Information tells me so  20.4 1.4 2.2 2.5 

Other  16.3 17.8 7.6 9.9 

 
 

which was of lower concern than automobile accidents. The only change across 

categories was the placement of wildfire. Ponderosa pine respondents reported that the 

risk of wildland fire was the most important when compared to the other risks (Figure 

5a), while the grassland (Figure 5b) and high risk desert scrub (Figure 5c) respondents 

placed the risk of fire at the same level as disease. Low risk desert scrub respondents 

reported wildland fire to be of least concern of the four risks (Figure 5d).  

 

Respondents were asked if they had ever experienced a wildland fire that threatened their 

town or their home/property. Only the ponderosa pine category had a majority of 

respondents report having experienced a fire that threatened their town (Table 4). Of the 

ponderosa pine respondents who reported experiencing a fire, over 70% reported being at 

high risk (Table 5).
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Rank of where the risk of wildland fire falls when compared to accidents, crime, and  
disease. From top to bottom:  
Figure 5a. High risk ponderosa pine respondents 
Figure 5b. High risk grassland respondents 
Figure 5c. High risk desert scrub respondents 
Figure 5d. Low risk desert scrub respondents 
  
 

Table 4. Percentage of respondents in each vegetation type that reported  
experiencing a wildland fire that threatened their town and their home.  
 Had experienced a 

wildland fire in their 
town (%) 

Had experienced a 
wildland fire at their  

home (%) 
PIPO (249) 62.0 30.0 

GRASS (151) 29.0 21.0 

DS High (173) 27.0 13.0 

DS Low (160) 19.0 12.0 
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Table 5. Self-assessed risk of ponderosa pine residents who had  
experienced a fire that threatened their town and home. 
 Reported Risk to Town 

(%) 
Reported Risk to Home 

(%) 
 (153/249) (74/249) 
High 70.6 43.8 

Moderate 26.1 42.5 

Low 3.3 13.7 

 

A Fisher’s Exact test reveals that, of the ponderosa pine respondents who reported being 

at high risk, experience with fire only had a significant effect on those that reported fires 

frequently occur in their area (p = .001). No other reason for being at high risk was 

significantly affected by experience with fire (Table 6). Similarly, experience with fire 

did not have a significant effect on the reasons why ponderosa pine respondents reported 

that they were at low risk (Table 7).  

 
Table 6. Reasons given by ponderosa pine respondents who judged their home to be at 
high risk and their corresponding experience with fire in their home and/or town.  

Answer 
Total 

sample 
(%) 

No fire 
experienced 

(%)  

Fire 
experienced 
in town (%)

Fire 
experienced 
at home (%) 

 (98/249) (15/98) (67/98) (38/98) 
Live in rural area  55.1 60  55 58 

Overgrown Vegetation 57.1 53 63 53 

Information tells me so 49.0 40 52 53 

Frequent fires occur  37.8 0 45 58 

Not near fire services 10.2 13 9 13 

Other 28.6 40 27 29 
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Table 7.  Reasons given by ponderosa pine respondents who judged their home to be at 
low risk to wildland fire and the corresponding experience with fire in their home and/or 
town. 

Answer Total 
sample 

No fire 
experienced

Fire 
experienced 

in town  

Fire 
experienced 

at home 
 (49/249) (18/49) (21/49) (12/49) 

Live in city center  8 6 10 8 

Information tells me so 20 33 10 17 

Live near fire services 55 56 52 50 

Fires rarely occur  12 17 10 17 

I do mitigation 90 100 86 83 

Other 16 6 19 25 

 

 

Mitigation Activities 

Respondents were asked whether or not they performed fire mitigation activities around 

their homes. The vast majority of respondents in the high and low risk group across all 

three vegetation types reported doing mitigation activities around their home to reduce 

the risk of wildland fire (PIPO = 95%; GRASS = 87%; DS High= 83%; DS Low=77%).  

 

Respondents who reported having done fire mitigation activities were also asked which 

activities they performed (Table 8). The first and second most frequently reported activity 

in ponderosa pine and high risk desert scrub categories were raking debris in the yard and 

thinning vegetation, respectively. Mowing was the most frequent answer for grassland 

respondents, with raking debris not far behind. Creating survivable space was the fifth 
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most frequent answer for ponderosa pine and grassland respondents, and fourth most 

frequent for high risk desert scrub respondents. In the low risk desert scrub group, raking 

debris and thinning vegetation were the two most frequently performed mitigation 

activities (Table 8).  

 

The Firewise subcommittee ranked each of the mitigation activities on the survey in order 

of importance for each vegetation type. According to the Firewise subcommittee, creating 

survivable space and installing a fire-resistant roof were the first and second most 

important mitigation activities to reduce homeowner risk to wildland fire, regardless of 

vegetation type. The third most important activity changed depending on vegetation type: 

removing ladder fuels for ponderosa pine; using fire resistant plants in landscaping for 

grasslands; and raking debris for desert scrub (highlighted activities in Table 8 are those 

given highest priority and the superscript denotes importance rank given by Firewise 

subcommittee members).   

 

On average, ponderosa pine respondents reported doing more mitigation actions than any 

other group. Of the two most important actions reported by the Firewise subcommittee, 

more ponderosa pine respondents reported creating survivable space while more 

grassland respondents reported installing a fire-resistant roof (Table 9). 
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Table 8. Specific mitigation activities reported by respondents. The top three mitigation 
activities that are most important according to the Firewise Subcommittee are highlighted 
for each vegetation type. 
Mitigation Activity  PIPO (%) GRASS (%) DS High (%)  DS Low (%) 

 (237/249)  (132/151) (143/173)  (123/160) 
3Raking Debris 88.8 69.5 65.3 62.5 

Thinning  83.5 44.4 60.7 53.8 

Mowing  51.8 72.2 44.5 30.0 
1Create survivable space 45.8 31.1 38.2 28.1 

Laid Rock 31.3 17.2 26.0 26.3 

Home Improvements  25.3 21.9 18.5 20.6 

Water canisters  23.7 14.6 7.5 15.0 
2Fire Resistant Roof 30.5 41.1 17.3 13.8 
3Remove ladder fuels  56.2 22.5 15.6 11.9 

Workshops/Talks 35.3 11.9 3.5 4.4 

Grazers on property  4.4 12.6 4.0 5.0 
3Fire resistant plants 6.4 1.3 9.2 3.1 

Buried Propane Tank  3.6 0.7 2.3 0 

Other  6.4 5.3 6.4 6.3 

 

 
Table 9. Mean number of reported mitigation actions and the  
corresponding percentages who reported creating survivable space and  
installing a fire-resistant roof across categories. 
 PIPO GRASS DS High DS Low 

Mean No. of Actions 5.0 4.0 3.2 2.8 

% Created survivable space 46 31 38 28 

% Installed fire-resistant roof 31 41 17 14 
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Because a majority of ponderosa pine respondents reported experience with fire, a 

Fisher’s Exact test was conducted to see whether or not experience with fire affected 

what mitigation actions were reported (Table 10). For those who reported being at high 

risk, significantly more respondents attended workshops if they had experienced a fire (p 

< .01). No other reported mitigation actions revealed a significant difference. For those 

who reported being at low risk to fire, there were no significant differences between those 

who had experienced fire and those who had not.  

 

Respondents were also asked if they had ever participated in a class or workshop where 

the major focus was wildland fire safety. The majority of all respondents, regardless of 

risk category or vegetation type, had not participated in a wildland fire safety workshop 

(PIPO = 60%; GRASS = 70%; DS High = 86%; DS Low = 86%).  Interestingly, of those 

who reported having attended a class, almost 30% reported that it was for their job as 

either a current or retired federal agency employee or firefighter. Respondents that 

reported attending a workshop or class were asked to recall the title or the sponsor. 

Classes or workshops were most often sponsored by the local fire department (39%) or 

the U.S. Forest Service (14%). Only 9 (.01%) of the respondents across all vegetation 

types had attended a class or workshop sponsored by the Firewise program. 
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Table 10. Reported mitigation actions taken by ponderosa pine respondents and 
corresponding experience with fire at their home and in their town.  

Mitigation activities 
 

Total 
sample 

 
No fire 

experience 

Fire 
experience 

in town  

Fire 
experience 

at home 
 (237/249) (62/237) (153/237) (74/237) 

Raking debris 88.8 90% 87% 89% 

Thinning  83.5 79% 86% 87% 

Mowing  51.8 52% 51% 58% 

Created survivable space 45.8 49% 43% 53% 

Laid rock 31.3 37% 29% 34% 

Home improvements  25.3 21% 25% 35% 

Water canisters  23.7 27% 22% 26% 

Fire resistant roof 30.5 26% 31% 30% 

Remove ladder fuels  56.2 55% 58% 65% 

Workshops/Talks 35.3 23% 41% 45% 

Grazers on property  4.4 7% 4% 3% 

Fire resistant plants 6.4 3% 6% 11% 

Buried propane tank  3.6 5% 2% 5% 

Other  6.4 3% 8% 5% 
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Media Usefulness and Educational Preferences 

Respondents were asked to report on the types of media they had seen or received and 

which formats were most useful to them.  Ponderosa pine respondents reported receiving 

a larger range of media than either the grassland or the high risk desert scrub respondents 

(Table 11). Regardless of vegetation type, however, newspapers/magazines, television 

and radio programs, and talking with fire professionals were the most frequently reported 

types of media sources seen or received. In contrast, letters from insurance companies 

and CD-Roms were the most infrequently seen or received. Respondents were also asked 

to report on their preferences for media format. Television and radio programs and 

newspaper and magazine articles were the most frequently reported useful media format 

for learning about wildland fire (Table 11).   

 

Respondents were also asked if they were interested in learning more about wildland fire. 

The majority of ponderosa pine (69%), grassland (63%), high risk desert scrub (55%) and 

low risk desert scrub (59%) respondents reported that they indeed would like to learn 

more about wildland fire. Personal risk and home protection were the most frequently 

reported topics that respondents wanted to learn more about, regardless of vegetation type 

(Table 12). 

 

Respondents were also asked a series of questions related to insurance. A majority of 

respondents, regardless of vegetation group, reported having either mandatory or  



 

 

 

40

Table 11. Percentages of media sources seen or received by respondents. The percent that 
found each format useful is in parentheses. 

 PIPO  
(%) 

GRASS 
(%) 

DS High 
(%) 

DS Low 
(%) 

Media Source (249) (151) (173) (160) 
Newspaper/Magazines  76.7 (17) 76.2 (19) 61.3 (19) 53.1 (15) 

TV/Radio programs  65.9 (13) 74.8 (21) 74.0 (27) 69.4 (29) 

Talking with professional 67.9 (15) 55.6 (12) 46.2 (13) 35.6 (10) 

Brochures 73.1(17) 51.0 (13) 20.8 (7) 23.8 (7) 

Commercials  35.7 (6) 49.7 (8) 43.4 (12) 45.0 (13) 

Road signs 39.0 (7) 38.4 (8) 36.4 (11) 29.4 (10) 

Exhibits  20.5 (4) 21.2 (4) 8.1 (2) 13.1 (6) 

Workshops  36.5 (11) 25.2 (8) 8.1 (3) 9.4 (5) 

Websites  21.7 (5) 13.9 (4) 9.2 (4) 6.9 (3) 

Insurance company letter  16.1 (3) 12.6 (2) 4.0 (2) 5.6 (1) 

CD-Roms  17.3 (4) 4.0 (1) 2.3 (1) 1.3 (1) 

Other (Common sense) 7.6 (.2) 6.0 (1) 6.4 (.3) 3.1 (1) 

 
 
 
voluntary insurance. However, for two of the three follow-up questions about insurance 

details, a majority of respondents reported being unsure of the correct answer (Appendix 

B). The only question that most respondents were able to answer definitively was in 

regard to whether or not they pay an extra fire district or company fee for fire protection. 

Most of the grassland and low risk desert scrub respondents reported that they did not 

have to pay any extra fees (50% and 52%, respectively). Ponderosa pine and high risk 
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Table 12. Of those respondents who reported they did want to learn more about wildland 
fire, specific topics they would be interested in learning more about.  

Topic PIPO (%) GRASS (%) DS High (%) DS Low (%) 
 (171/249) (95/151) (95/173) (94/160) 

Personal risk  67.3 60.0 72.6 60.6 

Home protection  55.6 54.7 70.5 64.9 

Insurance incentives  42.7 44.2 49.5 33.0 

Fire ecology  38.6 47.4 31.6 27.7 

Mitigation tools  39.8 27.4 26.3 36.2 

Funding information 43.3 29.5 24.2 31.9 

Impacts of fire on nature  26.9 35.8 23.2 38.3 

Local contact info for help  21.1 18.9 23.2 17.0 

Other  1.8 1.1 2.1 3.2 

 
 

desert scrub respondents were more evenly split (PIPO = 43% yes and 42% no; DSH = 

39% yes and 39% no). A Pearson Chi-Square test reveals that the respondents who did 

pay an extra fee for fire protection did not significantly differ from those who did not 

when it came to assessing personal risk to wildland fire (Figure 6).  
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Figure 6. Mean risk rating for respondents who reported having to pay, those that reported  
not paying an extra fee, and those that reported being not sure in each vegetation type,  
where 0=no risk; 1=low risk; 2=moderate risk; and 3=high risk. Error bars: 95% CI. 
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DISCUSSION 

 

Limitations 

No focus groups were held in grassland or desert scrub vegetation types. Therefore 

homeowners in those areas did not contribute to the wording and answer choices on the 

survey instrument. This could have possibly contributed to the higher percentage of forest 

type respondents and their seemingly increased involvement with wildland fire safety. 

However, because the focus groups were used solely to aid in question and answer choice 

formulation and the fact that a woodland group was also tested, it is unlikely that this had 

a significant impact on survey results.  

 

Because the Assessment used a rating scale from 1 to 15, it is also possible that the 

differences in objective risk across vegetation types accounts for the higher reported risk 

in the ponderosa pine group. A high risk community was one that received a WUI risk 

rating from 10 to 15 in the Assessment. The average risk rating for all towns in the 

ponderosa pine group was 11, putting that group at the low end of “high” risk. Grassland 

and desert scrub towns were comparable with averages of 10 and 11, respectively. 

Therefore, the Assessment places these three sample groups at similar risk with respect to 

the WUI rating scale. On the other hand, a low risk community was one that received a 

WUI risk rating from 1 to 6. The average risk rating for the low risk desert scrub group 

was 6, putting that group at the high end of “low” risk.  This could account for the higher 
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than expected percentage of respondents who reported being at risk and the amount of 

mitigation actions reported in the low risk desert scrub category.  

 

Risk Assessment 

Of the high risk groups, only a majority of ponderosa pine respondents felt they were at 

high risk to wildland fire. Grassland and desert scrub respondents did not feel they were 

at high risk even though the Assessment puts them at the same risk as the ponderosa pine 

respondents.  Respondents who reported being at high risk were able to identify that 

living in a rural area with overgrown vegetation put them at higher risk. In addition, 

almost half of the ponderosa pine respondents who reported being at high risk also 

reported receiving information that told them they were at high risk. Few grassland and 

no high risk desert scrub respondents reported receiving any such information. On the 

contrary, high risk respondents who reported being at low risk to wildland fire 

overwhelmingly felt it was because they had performed sufficient mitigation to lower 

their personal risk, regardless of the risk to their town. Only a small percentage of the 

ponderosa pine respondents reported that they had received information that told them 

they were at low risk. These respondents may live in Firewise-approved subdivisions or 

have had fire managers assess their property. Results also show that respondents feel 

living near fire services decreases their risk. However, proximity to fire services does not 

guarantee safety, especially in fast-moving grass fires. Firefighters are increasingly 

instructed to skip over houses that have not maintained a fire safe landscape to reduce the 

risk to the firefighters themselves. Regardless of vegetation type, respondents 
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consistently reported a lower risk to their home than their town. This is consistent with an 

“it won’t happen to me” mentality.  

 

Ponderosa pine respondents reported that the risk of wildland fire was the most important 

when compared to the other risks while the grassland and high risk desert scrub 

respondents placed the risk of fire at the same level as disease. Low risk desert scrub 

respondents reported wildland fire to be of least concern of the four risks. Automobile 

accidents were reported to be of most concern to respondents, followed by crime, in all 

categories except ponderosa pine. Ponderosa pine respondents most frequently felt that 

wildland fire was of the most concern to them which was followed by accidents and 

crime. Disease was placed last or tied for last in all categories. Other studies that have 

used risk rankings have also found that respondents tend to overestimate the risk of motor 

accidents and crime and underestimate the risk of disease (Lichtenstein et al. 1978; Slovic 

et al. 1979). In fact, disease kills more people annually than all accidents combined, 

including motor vehicles and accidental falls (Lichtenstein et al. 1978). The respondents 

in this study follow with other studies in risk perception in that they ranked accidents 

well over disease, indicating that perceived risk differs greatly from actual risk. Although 

these results suggest that these respondents are comparable to larger groups of the general 

public, it also provides further evidence that respondents in high fire risk areas are using 

false information to assess their risk.  
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Not surprisingly, ponderosa pine respondents were more savvy about their risk and the 

factors that put them at risk. Ponderosa pine forest fires are dramatic and therefore 

receive more media attention. At the same time, these results show that more fire-related 

information is being directed at forest residents.  

 

Data gathered on insurance was mostly insignificant due to the high percentage of “not 

sure” answers. The fact that most respondents were unsure of insurance details indicates 

that insurance options are not used to make decisions regarding risk assessment. This 

could be due to the fact that wildland fire is a relatively new risk on the insurance front 

and companies are just beginning to incorporate wildland fire risk into policies. Also, 

there may not be a consistent message about how wildland fire impacts insurance 

policies. These results indicate that without a large-scale, focused education campaign 

about insurance incentives and policies regarding wildland fire, insurance cannot be used 

to affect action on the part of the homeowner. As an aside, a small number of respondents 

revealed confusion over taxes and fire protection. Some reported that they did not pay an 

extra fee because it is included in their taxes while others reported that they paid the extra 

fee in their taxes. In other words, some respondents were confused as to whether or not 

taxes constituted an extra fee. However, the number of respondents was too few to be 

significant.  

 

In summary, these results indicate, much like the Brenkert et al. study (2005), that 

insurance does not influence personal risk assessment. Unlike the McCaffrey (2004) 
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study, this study did not find that experience with fire was an important factor in 

assessing risk. On the contrary, insurance, previous experience with fire, and fire 

information gathered from outside sources were not indicated as determinants of personal 

risk to wildland fire. However, respondents consistently reported that the mitigation they 

performed on their properties lowered their risk. 

 

Mitigation Activities 

The one factor that did influence risk assessment in this study was reported mitigation 

actions. However, these results show that the mitigation activities reported may not be 

enough to actually lower risk. This is especially called in to question considering that 

even a high percentage of the low risk desert scrub respondents reported performing fire 

mitigation on their properties. The results show that most respondents are doing the types 

of mitigation activities that relate to general maintenance of property, like raking and 

mowing. Again, the ponderosa pine residents were doing more mitigation activities per 

household and were more frequently doing the ones suggested by the Firewise 

subcommittee as most important for fire safety. On the contrary, grassland and desert 

scrub respondents are not frequently doing the types of mitigation promoted by the 

Firewise subcommittee as most important. In fact, very few grassland respondents 

reported having fire resistant plants, an action that the Firewise subcommittee promotes 

as in the top three most important actions a homeowner can take to prevent fire spread in 

a grassland. Of the high risk respondents who assessed their risk to be low, the majority 

reported the reason to be the mitigation they performed on their properties. However, 
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these results show that on average homeowners in grassland and desert scrub are doing 

fewer activities and they do not frequently include the ones that are most important when 

considering wildland fire safety. Although the results indicate that ponderosa pine 

respondents are doing well in terms of fire mitigation, previous experience with fire did 

not influence how many or what types of mitigation were performed. The only exception 

was that ponderosa pine respondents were more likely to attend workshops if they had 

experienced a fire that threatened their town or home.   

 

The 2004 Assessment used here to determine objective risk did not take into account the 

amount of mitigation and maintenance that residents had done on their property. 

Therefore, it is possible that the majority of Arizona residents that live in high risk fire 

areas are indeed at lower risk because of the mitigation activities they perform. However, 

considering the number of actions reported per household, the types of actions reported, 

and the high percentage of respondents who reported doing mitigation (even the low risk 

desert scrub category reported a very high percent of doing mitigation) it is more likely 

that respondents have a misconception of what mitigation actions are and how they affect 

risk to wildland fire. The most important question that the Firewise subcommittee wanted 

answered by this study was “Why don’t people do mitigation if they live in fire prone 

areas?” The results indicate that these residents feel that they are doing enough mitigation 

to make it unlikely that a fire would damage their homes.  
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Media Usefulness and Educational Preferences 

Overall, there was no one format for fire messages that a majority of respondents 

reported as highly useful, indicating that fire educators should continue producing a 

diverse range of material formats. However, the majority of respondents were exposed to 

fire messages through either television or newspapers. Therefore, educational efforts 

aimed at reaching the largest audience would do well to put more resources into video 

and print while putting fewer resources into exhibits, the internet and CD-Roms. 

Educational materials may need to be more specific about the risk of fire in vegetation 

types other than forests. Currently, the internet is a popular option as an educational 

outlet as it costs less to put materials on the web than it does to print and ship them. 

However, computers in general and the internet in specific may only be a useful resource 

for people who are searching for information on a topic. These results indicate that 

residents in high risk areas may not be searching for fire risk information because they do 

not believe they are at high risk. Therefore, the internet must be treated as a secondary 

source of information. In order to reach people who are not necessarily looking for 

information because they have a misconception of their risk, fire educators should 

concentrate resources on video/DVD and specific print media.  

 

A high percentage of all respondents reported wanting to learn more about wildland fire, 

especially in the areas of personal risk and home protection. Interestingly, about half of 

the grassland and high risk desert scrub respondents reported talking with a professional 

but did not find it as useful as the television or newspaper. This suggests that the focus of 
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discussion with the professional may not have been about their specific area, vegetation 

type, or property risk.  Residents may be open to gathering more information and making 

different decisions regarding their risk and safety if the information they gathered was 

more specific to their situation.  

 

According to the list of communities presented in the 2004 Assessment there are more 

ponderosa pine communities in the high risk category than either grassland or desert 

scrub. If fact, when taking the population of listed communities into consideration, there 

are just under twice as many people living in high risk ponderosa pine communities than 

either of the other two vegetation types. Therefore, the current focus on forest fire safety 

may be appropriate for Arizona. However, grassland and desert scrub respondents show a 

misconception of their own risk, a risk that is on par with forest environments. With 

current trends in residential growth, it is likely that grassland and desert scrub 

communities will become as heavily populated as forest communities. This presents fire 

educators the perfect opportunity to be proactive about fire safety messages in these areas 

before they become a bigger problem. 
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CONCLUSION 

 

This study shows that residents in grassland and desert scrub areas of Arizona are not as 

savvy about their risk to wildland fire as their ponderosa pine counterparts, although they 

are at similar risk according to government reports. They report lower risk, they report 

less mitigation, and they are less concerned about the risk of fire when compared to other 

risks they face. They are not getting the same focused fire messages as ponderosa pine 

residents but these results show that those efforts can work. Ponderosa pine residents on 

average are more knowledgeable about their risk and do more to reduce that risk. Making 

these efforts in other vegetation communities can have similar results and may become 

necessary as the population of wildland-urban interface areas increases. News reports and 

educational brochures and DVDs specifically about fire in grasslands and desert scrub 

areas could help decrease the risk of wildland-urban interface communities that are at just 

as much risk as forest areas. Respondents have shown that they want to learn more about 

the topic of fire risk and safety. Therefore, fire educators with limited funds can 

concentrate on educational products for television and print to be most effective at 

reaching people who live in high risk areas but do not know it.  
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APPENDIX A: SURVEY INSTRUMENT 

 

 

 

 
 

Homeowner Survey 
 

 

You have been sent this survey because you are listed as a resident in the 
town printed on the envelope.  
 
Please answer the following questions for the home/property in the town 
indicated on the address label, even if that is not your primary residence. 
 

 
 
 
 

For each question, please check a box to show what you think. Be sure your marks 
are dark and clearly indicate your choice. There are no right or wrong answers 
and even answering “Not Sure” will be extremely helpful. There are 19 questions 
on two pages, front and back. Please be sure to answer ALL the questions.  

 

1.  Do you believe the AREA around the residence referred to on the envelope is at high, moderate, or low risk to wildland 
fire? 

      High �    Moderate    �    Low    �    None  �   Not sure 

2.  Do you believe that your particular HOME (the one in the town referred to on the envelope) is at high, moderate, or low 
risk to wildland fire? 

  �    High  �    Moderate    �    Low    �    None  �    Not sure 
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2a.  If you chose HIGH OR MODERATE for #2, please check the reasons you chose that rating below:  

  �    Not close to fire services  �    Live in rural area  �    Overgrown 
vegetation 

�    Fires occur

              frequently 

  �    I have seen or received information  

       that tells me I am at high risk 

�    Other (please describe): 

___________________________________________________ 

2b.  If you chose LOW OR NONE, please check the reasons you chose that rating: 

  �    Live in city center or suburbs   

 

�    Live very near fire   

       services 

�    I do fire mitigation activities around my    

       home 

  �    I have seen or received info  

       that tells me I am at low risk 

�    Wildland fires rarely or    

       never occur where I live 

�    Other (please describe): 

___________________________________
___________________________________ 

3.  Where does the risk of wildland fire fit in relation to other risks that you face? Please rank the risks listed below by 
entering a number from 1 to 4 with 1 being your highest risk and 4 being your lowest risk.   

  Auto accidents     ______     Crime    _______  Disease     _______ Wildland fire    ______ 

4.   Have you ever participated in a workshop or other program/training whose major focus was wildland fire safety? 

  �    Yes    �    No  �    Not sure   

4a.  If yes, please write the title of the  

workshop/training or who sponsored it.  

___________________________________________________________ 

___________________________________________________________ 

5. Have you ever taken any actions to safeguard your home (the one in the town indicated on the address label) from 
wildland fire? 

  �    Yes    �    No  �    Not sure     
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5a.  If yes, please indicate all that apply.     

  �    Thinning    �    Mowing  �    Raking debris  �    Fire proof roof  �     Laid rock 

  �    Buried propane   

       tank 

�    Attended  

       talks/workshops  

�    Remove ladder   

       fuels 

�    Home  

       improvements 

�    Grazers on  

    property 

  �    Planted fire  

       resistant plants 

�    Have water  

       canisters on    

       property 

�    Created  

       survivable/   

       defensible space 

�    Other (please describe): 

__________________________________ 

5b.  If yes, please indicate how you accomplished the work. 

  �    Did the work  

       myself 

�    Neighbors 
helped me 

�    Contract/paid   

       for work to  

       be done 

�    Got a grant to   

       pay for work 

�    Other (please describe): 

_____________________________ 

_____________________________ 

5c.  If you have not taken any actions, please indicate ALL the reasons that apply. 

  �    No time   �    It costs too    

        much 

 �    I am    

        physically     

        unable 

 �     I see no need  �    Other (please describe): 

_____________________________ 

_____________________________ 

6.  Do you have fire insurance?    

  �    Yes, it’s 

       mandatory 

�    Yes,      

       voluntarily 

�    No, it is not  

       available where I live 

�    No, I choose not 

           to 

�    Not sure 

7.  Does your insurance company offer reduced premiums for efforts you make to reduce your risk (such as thinning 
flammable vegetation, using fire‐resistant building materials, etc)? 

  �    Yes  �    No  �    Not sure     
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8.  Do you pay a monthly, annual or other fee to a fire district or company for fire protection?   

  �    Yes    �    No    �    Not sure     

9.  If fire services are required to protect your property from a wildland fire, will you be required to pay all or some of cost? 

  �    Yes   �    No  �    Not sure   

10.  In which of the following media have you seen or heard information about wildland fire? Of those you check, please 
mark which ONE was most and least useful.  

  Type of Media  Check all that you have 
seen/heard 

Most Useful    Least Useful 

  Brochures    �    �    � 

  Workshops or classes    �    �    � 

  Letter from insurance company    �    �    � 

  TV or radio programs    �    �    � 

  Exhibits in visitor centers    �    �    � 

  Newspaper or magazine articles    �    �    � 

  Websites    �    �    � 

  Radio or TV commercials    �    �    � 

  CD‐Roms    �    �    � 

  Talking to other people    �    �    � 

  Road signs    �    �    � 
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  Other (please describe): 

_______________________________ 

_______________________________ 

  �    �    � 

11.  Would you like to learn more about wildland fire?   

  �    Yes  �    No     

11a.  If yes: What topics would you most like to learn about? 

  �    Home safety and protection  

 

�    Risk of wildland fire  

       in your area  

�    Wildland fire ecology 

                     of your area  

  �    Effects of wildland fire   

       on plants and wildlife in your area  

�    Information on  

       funding for reducing risk 

�    Insurance incentives 

 

  �    Contact info for  

       local help/info 

�    Wildland fire mitigation tools 

       to reduce personal risks  

�    Other (please describe): 

_____________________________________ 

_____________________________________ 

12.   Please indicate which ONE of the following “land uses” best describes the area immediately surrounding the   
home/property (that is in the town indicated on the address label)? 

  �    High density  

       housing 

�    Suburban  �    Rural/     

       agriculture 

�    Pastoral  �    Wild  �    Not sure 

13.  Does your household have a wildland fire emergency plan (i.e. prepared fire kit, fireproof safe for important papers, 
planned evacuation route)?   

  �    Yes    �    No  �    Not sure     

14.  How long have you lived in/owned the home/property referred to on the envelope? 

  �    Less than one year  �    1 to 5 years  �    6 to 10 years  �    Over 10 years 
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15.   How long have you lived in the general area of the address referred to on the envelope (including other residences in the 
same area)? 

  �    Less than one year      1 to 5 years �    6 to 10 years  �    Over 10 years 

16.  The residence to which this survey is addressed is my: 

  �    Seasonal home  �    Permanent residence 

17.  At the home/property listed on the address label have you ever experienced a wildland fire that threatened your: 

  �     Home and/or property  �     Town     

18.  Please select the ONE option that best describes your current employment status? 

  �    Employed  

       full‐time 

�    Employed  

       part‐time 

�    Student  �    Unemployed  �    Retired 

19.  Do you own the house/property listed on the address label or are you renting? 

  �    Own  �    Rent     

 

 

 For internal use only. 

___ ___ ___ ___ ___ ___ 

0 0 0 0 0 0 

1 1 1 1 1 1 

2 2 2 2 2 2 

3 3 3 3 3 3 

4 4 4 4 4 4 

5 5 5 5 5 5 

6 6 6 6 6 6 

7 7 7 7 7 7 

8 8 8 8 8 8 

9 9 9 9 9 9 
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APPENDIX B: SURVEY RESULTS 

 

1. Do you believe the AREA around the residence referred to on the envelope is at high, 
moderate, or low risk to wildland fire? 

  

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

High 164 65.9 45 29.8 29 16.8 22 13.8 
Moderate 68 27.3 53 35.1 73 42.2 59 36.9 
Low 17 6.8 50 33.1 63 36.4 68 42.5 
None 0 0 2 1.3 6 3.5 11 6.9 
Not Sure 0 0 1 .7 2 1.2 0 0 
Total 249 100.0 151 100.0 173 100.0 160 100.0 

 

 

2. Do you believe that your particular HOME (the one in the town referred to on the envelope) 
is at high, moderate, or low risk to wildland fire? 

  
 

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

High 98 39.4 17 11.3 15 8.7 13 8.1 
Moderate 102 41.0 53 35.1 53 30.6 52 32.5 
Low 49 19.7 73 48.3 92 53.2 81 50.6 
None 0 0 8 5.3 13 7.5 14 8.8 
Not Sure 0 0 0 0 0 0 0 0 
Total 249 100.0 151 100.0 173 100.0 160 100.0 
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2a.  If you chose HIGH OR MODERATE for #2, please check the reasons you chose that 
rating below:  

 
 

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Not near 
fire services 

23 9.2 26 
17.2 5 2.9 24 15.0 

I have seen 
info 

67 26.9 3 
2.0 3 1.7 4 2.5 

Live in 
rural area 

108 43.4 51 
33.8 53 30.6 45 28.1 

Fires 
frequent 

63 25.3 14 
9.3 7 4.0 10 6.3 

Overgrown 
vegetation 

95 38.2 42 
27.8 39 22.5 35 21.9 

Other 58 23.3 14 9.3% 14 8.1 12 7.5 
  

 

2b. If you chose LOW OR NONE, please check the reasons you chose that rating: 

   

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Live in 
city 

5 2 26 17.2 
16 9.2 20 12.5 

I have 
seen info 

10 4 2 1.3 
2 1.2 2 1.3 

Near fire 
services 

32 12.9 34 22.5 
71 41.0 36 22.5 

Fires rare 6 2.4 32 21.2 42 24.3 51 31.9 
I mitigate 51 20.5 44 29.1 71 41.0 43 26.9 
Other 8 3.2 14 9.3 9 5.2 10 6.3 
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3. Where does the risk of wildland fire fit in relation to other risks that you face? Please rank 
the risks listed below by entering a number from 1 to 4 with 1 being your highest risk and 4 
being your lowest risk.   

 
 

 PIPO GRASS DS High DS Low 

 Mean rank Mean rank Mean rank Mean rank 
Auto accidents 3 4 4 4 
Crime 2 2 2 3 
Disease 1 1 1 2 
Fire 4 1 1 1 

 

 

 

 

4.  Have you ever participated in a workshop or other program/training whose major focus was 
wildland fire safety? 

  

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Yes 91 36.5 43 28.5 24 13.9 23 14.4 
No 149 59.8 106 70.2 149 86.1 137 85.6 
Not sure 9 3.6 2 1.3 0 0 0 0 
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4a. If yes, please write the title of the workshop/training or who sponsored it. 

 

Sponsor PIPO (104) GRASS (39) DS High (22) DS Low (21) 

 Freq. % Freq. % Freq. % Freq. % 

Local Fire Dept. 61 58.7 1 2.6 6 27.3 5 23.8 
Firewise 3 4.8 4 10.3 0 0 0 0 
U.S. Forest Service 18 17.3 5 12.8 2 9.1 1 4.8 
BLM 0 0 1 2.6 1 4.5 2 9.5 
Federal Employee 
or Firefighter 

10 9.6 11 28.2 2 9.1 4 19.0 

Retired Federal 
Employee or 
Firefighter 

4 3.8 11 28.2 4 18.2 5 23.8 

Local University  3 2.9 0 0 1 4.5 0 0 
Other 3 2.9 6 15.4 6 27.3 4 19.0 

 

 
 
5. Have you ever taken any actions to safeguard your home from wildland fire? 
  

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Yes 237 95.2 132 87.4 143 82.7 123 76.9 
No 9 3.6 15 9.9 29 16.8 36 22.5 
Not sure 3 1.2 4 2.6 1 .6 1 .6 
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5a. If yes, please indicate all that apply.   
  

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Thinning 208 83.5 67 44.4 105 60.7 86 53.8 
Bury 
propane 
tank 

9 3.6 1 .7 4 2.3 0 0 

Resistant 
plants 

16 6.4 2 1.3 16 9.2 5 3.1 

Mowing 129 51.8 109 72.2 77 44.5 48 30 
Attended 
talks 

88 35.3 18 11.9 6 3.5 7 4.4 

Water 
canisters 

59 23.7 22 14.6 13 7.5 24 15.0 

Raking 221 88.8 105 69.5 113 65.3 100 62.5 
Remove 
ladder fuels 

140 56.2 34 22.5 27 15.6 19 11.9 

Survivable 
space 

114 45.8 47 31.1 66 38.2 45 28.1 

Roof 76 30.5 62 41.1 30 17.3 22 13.8 
Home 
Improve-
ments 

63 25.3 33 21.9 32 18.5 33 20.6 

Other 16 6.4 8 5.3 11 6.4 10 6.3 
Laid rock 78 31.3 26 17.2 45 26.0 42 26.3 
Grazers 11 4.4 19 12.6 7 4.0 8 5.0 
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5b. If yes, please indicate how you accomplished the work. 
   

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Myself 227 91.2 132 87.4 130 75.1 115 71.9 
Neighbors 
helped 

25 10.0 6 4.0 12 6.9 12 7.5 

Paid 
contractor 

77 30.9 23 15.2 38 22.0 15 9.4 

Grant 4 1.6 2 1.3 0 0 1 .6 
Other 9 3.6 0 0 4 2.3 2 1.3 

  

  

 

5c. If you have not taken any actions, please indicate ALL the reasons that apply. 

 

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

No time 3 1.2 0 0 2 1.2 2 1.3 
Cost 3 1.2 6 4.0 5 2.9 5 3.1 
Unable 1 .4 3 2.0 7 4.0 7 4.4 
No need 4 1.6 11 7.3 19 11.0 26 16.3 
Other 2 .8 2 1.3 7 4.0 3 1.9 
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6.  Do you have fire insurance?    

   

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Mandatory 99 39.8 56 37.1 66 38.2 52 32.5 
Voluntary 138 55.4 75 49.7 86 49.7 83 51.9 
Not 
available 

3 1.2 4 2.6 3 1.7 9 5.6 

Choose no 1 .4 6 4.0 6 3.5 6 3.8 
Not sure 8 3.2 9 6.0 11 6.4 10 6.3 

 

 

7.  Does your insurance company offer reduced premiums for efforts you make to reduce your 
risk (such as thinning flammable vegetation, using fire-resistant building materials, etc)? 

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Yes 20 8.0 12 7.9 10 5.8 13 8.1 
No 110 44.2 43 28.5 57 32.9 50 31.3 
Not sure 118 47.4 95 62.9 100 57.8 96 60.0 

 
 
 
8. Do you pay a monthly, annual or other fee to a fire district or company for fire protection?   

 

  PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Yes 106 42.6 41 27.2 67 38.7 45 28.1 
No 104 41.8 76 50.3 67 38.7 83 51.9 
Not sure 38 15.3 34 22.5 39 22.5 30 18.8 
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9. If fire services are required to protect your property from a wildland fire, will you be 
required to pay all or some of cost? 

   

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Yes 5 2.0 5 3.3 7 4.0 8 5.0 
No 104 41.8 46 30.5 49 28.3 28 17.5 
Not sure 137 55.0 100 66.2 116 67.1 124 77.5 

 
10. In which of the following media have you seen or heard information about wildland fire?  
  
 
 PIPO GRASS DS High DS Low 

Media Format Freq. % Freq. % Freq. % Freq. % 

Brochures 182 73.1 77 51.0 36 20.8 38 23.8 

Workshops or classes 91 36.5 38 25.2 14 8.1 15 9.4 

Letter from insurance company 40 16.1 19 12.6 7 4.0 9 5.6 

TV or radio programs 164 65.9 113 74.8 128 74.0 111 69.4 

Exhibits in visitor centers 51 20.5 32 21.2 14 8.1 21 13.1 

Newspaper or magazine articles 191 76.7 115 76.2 106 61.3 85 53.1 

Websites 54 21.7 21 13.9 16 9.2 11 6.9 

Radio or TV commercials 89 35.7 75 49.7 75 43.4 72 45.0 

CD-Roms 43 17.3 6 4.0 4 2.3 2 1.3 

Talking to other people 169 67.9 84 55.6 80 46.2 57 35.6 

Road signs 97 39.0 58 38.4 63 36.4 47 29.4 

Other 19 7.6 9 6.0 11 6.4 5 3.1 

 



 

 

 

66

10a. Which media format did you find most useful? 
 
 
 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Brochures    109 71 39 26 24 11 20 16 

Workshops or classes   19 82 6 66 6 98 4 88 

Letter from insurance company  24 109 11 58 8 67 18 45 

TV or radio programs   30 38 11 26 13 42 8 41 

Exhibits in visitor centers  23 99 3 38 2 45 4 31 

Newspaper or magazine articles  48 1 25 3 40 1 30 6.5 

Websites    16.7 10.9 12.5 8.3 6.7 3.1 5.2 1.3 

Radio or TV commercials  2.9 12.6 1.9 21.2 1.7 27.4 28.7 5.9 

CD-Roms    3.7 16.7 3.5 18.6 2.2 18.7 14.7 2.6 

Talking to other people   4.6 5.8 3.5 8.3 3.6 11.7 13.4 1.3 

Road signs    3.5 15.2 1.0 12.2 .6 12.6 10.1 9.8 

Other 7.4 .2 8.0 1.0 11.2 .3 20 16 

 

 

11. Would you like to learn more about wildland fire?  

  

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Yes 171 68.7 95 62.9 95 54.9 94 58.8 
No 78 31.3 56 37.1 78 45.1 66 41.3 
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11a. If yes: What topics would you most like to learn about? 

  

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Home 
Protection 

95 38.2 54 35.8 68 39.3 61 38.1 

Effects on 
plants/ 
animals 

46 18.5 36 23.8 22 12.7 36 22.5 

Contact 
info 

36 14.5 19 12.6 23 13.3 16 10.0 

Area risk 115 46.2 58 38.4 70 40.5 57 35.6 
Funding 
info 

74 29.7 29 19.2 23 13.3 30 18.8 

Mitigation 
tools 

68 27.3 28 18.5 25 14.5 34 21.3 

Area 
ecology 

66 26.5 46 30.5 30 17.3 26 16.3 

Insurance 73 29.3 43 28.5 47 27.2 31 19.4 
Other 3 1.2 2 1.3 2 1.2 3 1.9 
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12.  Please indicate which ONE of the following “land uses” best describes the area immediately 
surrounding the home/property. 

   

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

High 
Density 

14 5.6 12 7.9 8 4.6 5 3.1 

Suburban 52 20.9 26 17.2 38 22.0 20 12.5 
Rural 55 22.1 77 51.0 66 38.2 87 54.4 
Pastoral 19 7.6 10 6.6 9 5.2 3 1.9 
Wild 92 36.9 19 12.6 44 25.4 36 22.5 
Not sure 13 5.2 5 3.3 7 4.0 8 5.0 

 

 

 

13.  Does your household have a wildland fire emergency plan (i.e. prepared fire kit, fireproof 
safe for important papers, planned evacuation route)? 

  

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Yes 179 71.9 67 44.4 78 45.1 63 39.4 
No 55 22.1 76 50.3 83 48.0 81 50.6 
Not sure 13 5.2 7 4.6 11 6.4 14 8.8 

 
    



 

 

 

69

14. How long have you lived in/owned the home/property referred to on the envelope? 

  

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

< 1 yr. 5 2.0 5 3.3 7 4.0 4 2.5 
1-5 yrs. 59 23.7 35 23.3 58 33.5 41 25.6 
6-10 yrs. 41 16.5 21 14.0 33 19.1 33 20.6 
> 10 yrs. 144 57.8 89 59.3 75 43.4 82 51.3 

 
 
15.  How long have you lived in the general area of the address referred to on the envelope 

(including other residences in the same area)? 

  

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

< 1 yr. 6 2.4 5 3.3 2 1.2 3 1.9 
1-5 yrs. 49 19.7 23 15.2 52 30.1 33 20.6 
6-10 yrs. 37 14.9 11 7.3 27 15.6 29 18.1 
> 10 yrs. 156 62.7 111 73.5 92 53.2 94 58.8 

 

 

16. The residence to which this survey is addressed is my seasonal or permanent home? 
  

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Seasonal 13 5.2 1 .7 5 2.9 13 8.1 
Permanent 236 94.8 149 98.7 168 97.1 146 91.3 
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17. At the home/property listed on the address label have you ever experienced a wildland fire 
that threatened your: 

  

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Home 74 29.7 31 20.5 22 12.7 19 11.9 
Property 153 61.4 44 29.1 46 26.6 30 18.8 

 
 

18. Please select the ONE option that best describes your current employment status. 
 

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Full time 74 29.7 71 47.0 62 35.8 49 30.6 
Part time 20 8.0 8 5.3 10 5.8 11 6.9 
Student 0 0 1 .7 0 0 0 0 
Un-
employed 

2 .8 4 2.6 2 1.2 9 5.6 

Retired 152 61.0 66 43.7 99 57.2 90 56.3 

 
19. Do you own the house/property listed on the address label or are you renting? 

  

 PIPO GRASS DS High DS Low 

 Freq. % Freq. % Freq. % Freq. % 

Own 249 100.0 151 100.0 173 100.0 160 100.0 
Rent 0 0 0 0 0 0 0 0 
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