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ABSTRACT
Public Participation in Disaster Mitigation in Cambria, CA
Erin Lucett

Communities throughout the Western United States are threatened by wildfires. Due to years of
fire suppression these fires can be more severe and devastating to communities. To reduce the
negative effects from wildfires, many communities engage in disaster mitigation. An example of a
community that faces significant wildfire threat and is using disaster mitigation techniques is
Cambria, Ca. This study investigates the treatments (chipping, limbing, invasive species removal,
and prescribed fire) that would be accepted in the community of Cambria as well as identifying
common areas of management priorities among Cambrians. We found that there was a general
support for treatment across treatment types amongst participants and a visual preference for
treatment as well. Management priorities tended to be concentrated on private land and the
reason participants chose these priorities was current lack of management and safety concerns.
Recommendations for this community include increasing the amount of public outreach
campaigns, programs that help mitigation on private property and continue to have community
conversations about disaster mitigation.
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EXECUTIVE SUMMARY
Wildfire has become an increased threat to many communities that exist in areas where
fires occur naturally as a part of its ecological processes. With human life and property at risk, fire
managers historically have tried to suppress fire, and in the United States it became common to
keep fire out of these communities. As the environment went without fire, fire risk and intensity
increased alongside communities being built in the wildland urban interface (WUI). Disaster
mitigation attempts to help these communities become more resilient in the face of wildfire. An
example of a community that is attempting to increase its resiliency in the face of wildfire is
Cambria, CA. Cambria exists in the WUI and the community is working to reduce the threat of
wildfire through mitigation methods employed by local organizations. A united front in wildfire
mitigation helps create a continuous landscape throughout a community that allows for higher
resilience to wildfire. This study seeks to understand where Cambrian’s stand when it comes to
disaster mitigation by asking them about the treatments they support and what their management
priorities are for their community.
We sent a flyer out in the utility bill for Cambria with a link to an online survey for citizens
to take to express their opinions on disaster mitigation. The survey consisted of questions asking
about visual preferences between treatment and no treatment, the level of support for treatments
(chipping, limbing, invasive species removal, and prescription burning), management priorities
(asked to place on a map), level of concern and knowledge, and demographic information. We
analyzed survey data to better understand management priorities of Cambria community
members.
Survey results suggested that all treatment methods were supported by most participants
with invasive species removal having the most support at 93% and prescription burning having
the least support at 75%. Aesthetically, participants visually preferred some treatment over no
treatment. In the case of chipping and limbing treatments, there was a relationship between level
of support and visual preference, suggesting that the level of support influences the aesthetic
preferences of the treatment. Management priorities were found to be located on private property
and 57% of participants located management priorities within their own neighborhood.
Participants were also asked the reason behind choosing this management priority and the top
reasonings were safety concerns, dense vegetation, and personal residence.
These findings result in 3 key recommendations for managers in Cambria: 1) utilizing
public outreach campaigns to help familiarize community with mitigation measures, specifically
prescribed burning 2) continue and increase programs that help perform disaster mitigation
methods on homeowners property such as property inspections and chipping, and 3) continue
community conversation and establishing trust and transparency through disaster mitigation
actions.
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1.INTRODUCTION
The frequency and intensity of natural disasters is increasing globally (Pelling, 2001) and
this trend is likely to continue (Van Aalst, 2006). Natural disasters occur when humans are
exposed to natural hazards, such as wildfires or earthquakes, but are unable to maintain societal
functions (Pelling, 2001). Wildfire is a natural hazard that poses one of the largest threats to
communities across the world and in the Western United States. These fires threaten
ecosystems, property, and people. Communities that are particularly susceptible to the threat of
wildfire are those that exist in the wildland urban interface/ intermix (WUI), which is the area
where residences are abut or mixed into wildland vegetation (Radeloff et al., 2005). Like other
natural disasters, wildfires are now more frequent and more severe throughout the Western
United States (Dennison, Brewer, Arnold, & Moritz, 2014; Williams, 2013). Disaster mitigation
gives communities that are susceptible to wildfire a chance to lessen the ecological and economic
impacts of wildfire.
Disaster mitigation is the action taken to reduce the effects of disasters on the people and
infrastructure in a community (FEMA, 2020). Disaster resilience means that communities have
the ability to prepare and adapt to the impacts of natural hazards in a timely manner (Mayunga,
2007). Wildfire mitigation not only defends infrastructure but can save lives by reducing fire
severity, allowing more space to fight the fire, and allowing safer evacuation routes. Mitigation is
complex because mitigation can occur at many different scales (Radeloff et al., 2018), some of
which require high community engagement to be successful and others that rely heavily on
government resources. For example, activities like fighting wildfire and managing public lands
typically fall upon government agencies and resources (Snyder, 1999), but individual property
management mitigations like maintaining defensible space requires homeowners to engage in the
disaster mitigation process (Cohen, 1999). Participation in the disaster mitigation process helps
create a collective sense of responsibility among community members (Buchy & Hoverman,
2000). This is important for disaster mitigation because one home catching fire could threaten an
entire neighborhood. In Toman, Stidham, McCaffrey, and Shindler (2013), the authors found that
neighboring properties influenced the maintenance of a person’s property. For example, if
someone was the only person with 30 ft of defensible space around their house and all of their
neighbor’s yards were fire hazards, they were more likely to stop maintaining their yard.
Mitigations can only be effective if they are throughout the WUI, not just on public lands and
where it is convenient. If there is a lack of continuity of mitigation throughout the landscape,
wildfire has a higher chance of infiltrating the area (Calkin, Cohen, Finney, & Thompson, 2014).
Within the WUI there is an increased opportunity for fire caused by human ignitions (Calkin et al.,
2014; Swetnam & Betancourt, 1990). Fire suppression is commonly used to stop the threat of
wildfire as a short-term solution, but this mitigation strategy can lead to fuel buildup that makes
future fires more difficult to manage. To try to reduce the negative effects of fire suppression,
many organizations work together to try to reduce the amount of fuel across the landscape.

Cambria, a small coastal community on the Central Coast of California, is characterized
by expansive WUI (CAL FIRE, 2013), and has been classified as a high fire severity zone by CAL
FIRE (C. FIRE, 2020). CAL FIRE determines the zones based on fire history, fuel, flames, terrain
and weather (C. FIRE, 2020). This requires management of the area to ensure reduced fuel build
up to protect the community. Currently organizations like CAL FIRE and the Fire Safe Council
perform mitigation projects to help combat this management history with treatments such as
limbing, chipping, removal of invasive species and prescription burning (Committee, 2002).
However, there has not always been community buy in to the projects that are being carried out
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in Cambria, particularly relating to management of the local Monterey Pine forest (Turner, 2020).
While there have been attempts to engage the community through community meetings, public
notices, and general outreach, it is difficult for these organizations to gauge public opinion on the
management practices in a systematic way. There is also a lack of understanding of areas that
the community would like to see prioritized management prioritized. Previous attempts to engage
the community has seen similar participants that seem to represent a vocal minority and it is of
interest for managers to understand how the entire community views disaster mitigation in
Cambria.
The goal of this project is to understand the perceptions that Cambria community
members have about different disaster mitigation treatments that are being practiced within the
Monterey Pine forest. Our objectives are to (1) determine which mitigation types would be
accepted by the community of Cambria when managing the Monterey Pine forest, (2) determine
areas of common management priority to offer suggestion for future mitigation
projects, (3) summarize and analyze results to be shared with community and relevant decisionmaking agencies to be considered in mitigation projects and management decisions,
and (4) report back to community on survey results to allow for discussion to take place.
This project can help management organizations gauge public opinion on forest health
practices. If appropriate, there can be management that more closely aligns with the public
interests. Lack of community support for certain treatments provides an opportunity for
organizations to focus outreach, and education on how different mitigation methods work and why
they support forest health while lowering risk of wildfire. This can lead to a larger conversation
about how to mitigate disaster in this community, garnering more public support for these
mechanisms and strengthening the relationship between the public and the local management
agencies. Based on the findings from this survey it is recommended that fire managers in
Cambria consider the following when approaching disaster mitigation: utilize public outreach
campaigns to engage citizens on mitigation, assist homeowners with mitigation on their property,
and continue conversations with stakeholders and the public to establish trust and transparency.
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2.BACKGROUND
2.1 Previous Management
Long before European settlers came to the Unites States, Indigenous peoples managed
the landscape through fire (Snyder, 1999). Fire was used as a tool to help feed indigenous
populations by helping improve plants productions, trigger growth in seed banks, provide crop for
trade, improve hunting ability, and aide in the economy (Anderson, 2006; Cuthrell, Striplen,
Hylkema, & Lightfoot, 2016). Fire was a safety tool for indigenous peoples used to increase
visibility for travel, protect people from dangerous wildlife and their enemies (Anderson, 2006). To
maintain the prosperous nature of using fire to manage the landscape around them, it was
essential for Indigenous peoples to keep fire severity low because intense wildfire could alter
resource availability for generations (Anderson, 2006).
As Europeans settled in what is now the US, fire management began to change. In the
1880s settlers began to exclude fire from the landscape to protect their settlements (Van
Wagtendonk, 2007). This type of management was typically only used in settlements until the
establishment of the US Forest Service in 1905 and the fire management policy in the US
became complete fire suppression and control (Busenberg, 2004; Van Wagtendonk, 2007). Fire
suppression meant that fires were put out as soon as possible with minimal area burned
(Busenberg, 2004; Calkin et al., 2014). Fire suppression leads to fuel buildup that increases the
fire risk and the risk for fires that burn at a high intensity (Busenberg, 2004; Sugihara, Van
Wagtendonk, & Fites-Kaufman, 2006). Fire suppression can harm ecosystems because it can
lead to more intense fires that the natural environment may struggle to recover from (Anderson,
2006; Busenberg, 2004; Calkin et al., 2014). Fire allows for the new generation of species to grow
because it can remove the old and unhealthy individuals from an area and allow new growth to
occur. Without fire this may not happen. (Sugihara, Van Wagtendonk, Fites-Kaufman, Shaffer, &
Thode, 2006) This is essential for serotinous species like the Monterey Pine that needs fire to
help seed dispersal (Stephens, Piirto, & Caramagno, 2004; Sugihara, Van Wagtendonk, & FitesKaufman, 2006). A serotinous species, is a species that requires fire to allow their cones open
and release seeds for reproduction (Stephens et al., 2004; Sugihara, Van Wagtendonk, FitesKaufman, et al., 2006). Decades of fire suppression has led to increased fire risk instead of
reducing risk in the landscape (Busenberg, 2004).
Eventually the National Park Service accepted fire as part of a natural process in the
1960s (Van Wagtendonk, 2007). This led to a shift in the approach to wildland fire management.
The Forest Service began allowing some wildfires to burn in more remote locations (Van
Wagtendonk, 2007). As this shift was happening, public opinion of treatment practices began to
shift as they became more familiar with treatments such as prescription burning (Toman et al.,
2013). Eventually policy lead to prescription burning that would allow fire to burn under certain
conditions as well as an operational plan for how the fire will be managed (Van Wagtendonk,
2007). Current fuel reduction efforts commonly include mechanical fuel reduction and prescription
burning, but each method can have costs to their implementations (Busenberg, 2004).
Mechanical fuel reduction requires personnel and equipment for implementation and prescription
burning can cause air quality issues and unintended damage if it escapes from the treatment area
(Busenberg, 2004). As the amount of WUI areas in the US has increased due to increased
housing development (Radeloff et al., 2018), there is a need for more mitigation treatments.
Areas within the WUI are a lot harder to protect from wildfires due to previous fire suppression
policies (Calkin et al., 2014; Swetnam & Betancourt, 1990) that has led to, lack of defensible
space, and abundance of fuel (Swetnam & Betancourt, 1990) which makes management more
complex.
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While disaster mitigation is not a new concept, it is becoming more essential as there is
more devastating wildfires. Mitigation is not exclusively a physical solution, it can also come in the
form of planning, training, and public awareness (Maskrey, 1989). Maskrey (1989) suggests that
a top down approach to mitigation can miss the true needs of people in the community because it
fails to involve people in the process. They suggest that a community based approach to disaster
mitigation helps engage the community to address their specific needs (Maskrey, 1989).
Cambria, similar to other communities throughout the United States began using fire
suppression from its establishment around 1860 ((CCHD), 2017) after a long period of fire
management coming from Indigenous communities along the central coast of California (Cuthrell
et al., 2016). Overtime fuel built up throughout the community and created fire risk. In addition to
the fuel buildup from fire suppression, tree mortality increased in the Monterey Pine Forest from
Pine Pitch Canker, a disease that affects pine trees ((CCHD), 2017). A variety of organizations
work together to help manage fire and the forest in Cambria including local government agencies
and non- profits. Fire management in Cambria has generally occurred through code enforcement,
fuel reduction, and education projects. State and municipal codes allow for a safety standard to
be set for the community. Example of code standards that are used in Cambria are water supply,
fire protection systems, fire resistant building materials, and access ((CCHD), 2017). In 2002, the
Cambria Forest Management plan was developed to guide management of the forested area in
Cambria ((CCHD), 2017; Committee, 2002). Many projects have taken place in Cambria to help
reduce the risk of wildfire. Projects include implementation of fuel breaks, chipping for the
community, evacuation route planning, and community education ((CCHD), 2017; FSC), 2019)

2.2 The Monterey Pine Forest
Cambria is a community located on the central coast of California (Figure 1) and is
surrounded by a Monterey Pine (Pinus radiata) forest, one of only five stands in the world
(Rogers, 2004; Stephens et al., 2004). Views of Monterey Pine also bring in high value to real
estate, and management may be seen as threating to the property values (Rogers, 2004). In
conversations with local management organizations, I learned that management of the Monterey
Pine forest is often controversial because many treatments are viewed as disturbances and
potentially harmful to the species within the forest and some think that there should not be
intervention in the natural landscape (Turner, 2020). The management of the Monterey Pine is
particularly sensitive because this species requires certain environmental conditions, is therefore
relatively rare, and has many different stakeholders involved it its management (Rogers, 2004).
The fire return interval for a Monterey Pine stand in Santa Cruz, CA is 11-20 years on average
(Stephens et al., 2004). Due to many years of fire suppression in this area and lack of natural
fires, new growth has been stunted. Further, dying trees have not been removed by fire, creating
a fire hazard. For many years this area has seen years of fire suppression, similar to most other
places in the US (Rogers, 2004).

5

Figure 1. Map of Cambria Community Service District Boundary.

2.3 Management Treatments
The four treatment techniques that were identified in the Cambria Forest Management
Plan for understory treatments were limbing, chipping, invasive species removal, and prescribed
burning (Committee, 2002). Each of these treatments attempt to simulate ecological effects of fire
in some way to aide in forest health and reduce the threat of wildfire. Each treatment can help
reduce the amount of fuel within the landscape but can also come at a cost. The treatments that
were used in this study are found below. As McCafferey et al. (2013) suggested in their
synthesized analysis of public opinions on mitigation treatments, familiarity with a treatment and
trust of the managing organization are factors that impact public opinion.
Limbing
Limbing of the understory involves removing the lower limbs (up to 10 ft) of trees. By
removing lower limbs there is a reduction in the ability for fire to move up a tree (also known as
reducing ladder fuels). Limbing treatments is also inclusive of any pruning or thinning of
vegetation which will have similar fuel reduction properties (Committee, 2002). Limbing mimics
the ecological effects of fire through reducing fuel load in the area but because it is not the same,
the effects are limited to this. This type of treatment can reduce fuel loads temporarily and provide
an area to return to a historic fuel load so that if there is a prescribed fire or wildfire, the fire would
be less severe from the decreased fuel load (McIver et al., 2013). It is important to reduce fire
severity because if/ when fire does come through an area the results can be devastating if the
intensity is beyond historical levels. This can alter seed banks, hurt wildlife, and alter the
landscape significantly (Knapp, Estes, & Skinner, 2009).
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Chipping

Chipping is used to reduce the size of woody debris that has fallen for reuse or disposal.
In this treatment woody materials are broken up into smaller pieces with a woodchipper. Chips
can be distributed as groundcover (protecting soil from erosion and weed invasion while
stabilizing slopes), composted, or burned (Committee, 2002). Chipping as ground cover can help
enhance diversity of flora in some pine forests but depending on the level of disturbance, it can
also bring in some invasive species (Battaglia, Rhoades, Rocca, & Ryan, 2009). If the fuel is not
removed from the system, it does not reduce the amount of fuel in the area, but it can change
behavior. Chipping reduces the amount of vertical fuel in the understory and can change fire
behavior by reducing rate of spread because of the change in location and size of fuels (Battaglia
et al., 2009).

Invasive Species Removal
Invasive species removal entails the removal of nonnative species in the Monterey Pine
forest. This aides in decreasing competition between species which allows for native species to
thrive. Invasive species removal can require many years of management to eradicate due to
stored seed banks in the soil. Invasive species removal treatments can vary depending on the
species a manager is trying to eradicate. Methods commonly used for removal include hand
removal, chemical treatments, mechanical removal, prescribed burning, or a combination of them.
Species may require consistent monitoring and many treatments to help eradicate it (Committee,
2002). Invasive species tend to enter areas after disturbances and treatment (Keeley, 2000;
McIver et al., 2013). This treatment will likely need to be used alongside other treatments
because other treatments may create disturbance that can make the treatment area susceptible
to invasive species (Battaglia et al., 2009).

Prescription Burning
Prescription burning closely mimics the effects of a historical wildfire. Due to fire
suppression in many areas, simply holding a prescribed burn may cause the fire to be more
severe than historical levels and cause damage to an ecosystem (Knapp et al., 2009). Timing of
prescription burning is important when considering when it is safe and most ecologically
beneficial to an ecosystem. In most cases, prescription burning occurs before (typically spring)
and after (typically fall) fire season to allow for fires that are easier to manage (Knapp et al.,
2009). Because the prescribed fire is not generally performed during fire season, the ecological
effects do not completely mimic historical wildfires because of differences in moisture and
vegetation. Prescription burning may also temporarily deplete animal populations depending on
the species adaptations to fire and the ability for the species to evacuate the area. However, if
within historical intensity, most species do not see a significant impact to their population and the
fire can help bring regeneration and food resources to the area (Lyon et al., 2000). In some
cases, particularly with late season burns there can be negative impacts on soil health because of
decreased moisture content (Knapp et al., 2009).
In most cases, prescribed fire is found to not significantly harm natural resources if they
are within a historic severity. Prescription burning helps clear understory fuels but requires certain
conditions to be able to control. Prescription burns require pre-planning to ensure that there are
7

proper control lines. Control burning would also aid in the regeneration of Monterey Pine because
their cones can open up and release their seeds. If not properly managed, prescription burns can
cause erosion, temporary decreases in air quality, and if not controlled properly, can lead to fire in
areas that were not intended to burn (Committee, 2002). Disturbed soils also increase the chance
for invasive species to enter the area (Keeley, 2000) and should be monitored if prescribed
burning is used.

2.4 Stakeholders
Government
Fire Management Organizations
Cambria has its own small fire department that provides emergency services and fire
management to Cambria. The Cambria Fire Department has fuel reduction and educational
programs that are provided to the community (District, 2020). Cambria works alongside the
California Department of Forestry and Fire Protection (CAL FIRE) and the San Luis Obispo
County Fire Department San Luis Obispo County contracts with CAL FIRE to create the County
of San Luis Obispo Fire. CAL FIRE is the state department in charge of managing forestry and
fire protection. CAL FIRE is responsible for all state-owned land as well as areas that they
contract their resources. CAL FIRE’s main responsibility is fire prevention but the organization
also responds to other emergencies and tries to protect natural resources (CALFIRE, 2020).
Many mitigation projects, especially those than involve fire, have CAL FIRE present to ensure
safety. CAL FIRE responsibilities include fighting fires, inspections, prevention and education,
mapping, evacuation planning, disaster mitigation, and law enforcement (CALFIRE, 2020).

State Parks
Just north of Cambria is the Hearst San Simeon State Park, which is home to Monterey
Pine (Parks, 2020a). The natural resource mission for the State Park System is to maintain
California’s natural and scenic values (Parks, 2020b). Park employees manage natural resources
within the park including forest management treatments in the Monterey Pine forest. The Hearst
San Simeon State Park has had prescription burning in the Monterey Pine Forest while Cambria
has not.

Local Non-Profit Organizations
Fire Safe Council
The San Luis Obispo Fire Safe Council (SLO FSC) is a local volunteer organization that
works alongside other organizations such as the Cambria Community (CSD) and CAL FIRE to
reduce the vulnerabilities of San Luis Obispo ((CCHD), 2017; FSC), 2019). SLOFSC has focus
groups such as the Cambria Fire Safe Focus Group (CFSFG) that focus the efforts of the
SLOFSC on a more local level. FSC & CFSFG obtain grant money to help them implement
8

disaster mitigation treatments in the County and in Cambria. The FSC provides information for
the public to assist in resiliency in the area (FSC), 2019). A series of mitigation efforts have been
completed by the FSC such as fuel reductions, removal of invasive species, chipping services
provided to the community and community outreach ((CCHD), 2017; FSC), 2019). CFSFG has an
ongoing campaign for reducing the invasive species, French Broom Genista monspressulana,
called “Sweep the Broom” to help inform the public and remove the species in Cambria through
mitigation measures (District, 2020).

Cambria Forest Committee

The Cambria Forest Committee (CFC) aims to conserve the scientific, educational,
recreational, agricultural, scenic or open- space opportunities in the Monterey Pine Forest in
Cambria (Cambria Forest Committee, 2020). Members of the CFC consist of private citizens and
public agencies (Cambria Forest Committee, 2020). CFC focuses on the forested parts of
Cambria and helped create the Forest Management Plan for Cambria (Cambria Forest
Committee, 2020). The focus for CFC is maintaining forest health in the Monterey Pine Forest.

Greenspace the Cambrian Land Trust
Greenspace is a local non-profit land trust that acquires properties and protected them
from over- development. Greenspace has parcels throughout Cambria that act as preserves,
pocket parks, and natural areas. Greenspace consists of some staff members as well as
community members and volunteers. Greenspace’s largest property is Strawberry Canyon which
is 21 acres of wooded area in Cambria where there are walking paths for people to recreate.
Greenspace has additional programs beyond their land trust such as education and water
monitoring (Trust, 2018).

Friends of Fiscalini Ranch Preserve
Friends of Fiscalini Ranch Preserve (FFRP) is a local non- profit that is responsible for
maintaining the former Fiscalini Ranch in Cambria, one of the few large open spaces. The group
utilizes volunteers to help maintain the property and to restore it to natural habitat. The property
has Monterey Pine and is a recreational resource for the community of Cambria ((FFRP), 2020).

3.METHODOLOGY
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Our objective was to determine what treatment types would be accepted by citizens of
Cambria and locations of common management priorities. To engage community members in
disaster mitigation it is important to understand public opinion on different mitigation methods.
This information was collected via an online survey that was distributed to residents of Cambria
through a flyer in their utility bill in Spring of 2020. The online surveying software used was
ESRI’s Survey 123 application (ESRI, 2020) because it had compatibility with ArcMap 10.7
(ESRI, 2014) for mapping of management priorities.

3.1 Survey Distribution
Opportunities for public participation in conversation about disaster mitigation is typically
limited to meetings of local organizations and townhalls. This limits the number of people who get
to participate in the conversation on disaster mitigation. It also can lead to individuals or groups
overshadowing others with their opinions and only the vocal participants are heard (Buchy &
Hoverman, 2000). By surveying the entire community, we can better understand community
perceptions on disaster mitigation, the amount of support the community has for treatments, and
management priorities. The survey was distributed through a flyer in the utility bill that is
distributed bi-monthly to the residents of Cambria. Similar studies sampling a residential
population about opinions on disaster mitigation management distributed flyers to fill out online
surveys through mail (Bright & Newman, 2006; Dickinson, Brenkert-Smith, Champ, & Flores,
2015; Vining & Merrick, 2008). Most of these studies sent out a reminder flyer but this was not
feasible given that the bill was distributed bi-monthly. Vinning et al. 2008 also had a cash
incentive for participation in the survey, which may have also increased response rate for the
survey performed. By distributing through the utility bill, it ensured randomness in our sampling of
Cambria Residences, rather than self-selecting for citizens that were already engaged in local fire
management conversations.
By using the utility bill flyer method, it was possible for flyers to be distributed to all
residences without needing a list of addresses. This method has been used in this community in
the past to send flyers from local organizations such as the Fire Safe Council. Printing the flyers
was paid for by the SLO County Fire Safe Council. The researcher’s contact information was
listed on the flyer and in the survey in case there were any questions or clarifications. 4,008 flyers
were delivered via the utility bill and there were 198 responses with a response rate of
approximately 5%. The survey was open between March 1st and April 30th. Similar studies had
higher response rates through random address sampling, follow up postcards, and cash
incentives at 29.3% (Vining & Merrick, 2008), 34% (Bright & Newman, 2006) which may have
helped in yielding a higher response rate. The response rate may have also been affected by the
COVID-19 pandemic.
This flyer (Appendix A) briefly described the objectives of the project and had a link and
QR code to link to the online survey. The QR code was used for ease of routing to the link and
the link that was produced from survey 123 was short to make it easier for participants to type
into a browser (Lo, Coleman, & Theiss, 2013). This would require a QR reader be installed on the
device the participant was using, a common feature on many phones or tablets. If there was not a
QR reader on the device the participants had to type in the URL, which can result in user error.
While this method did not require residents to send back the survey as they would if it were a
physical copy of the survey, the survey did require a device that could access the internet. The
Census Bureau (2010) identified that approximately 95% of Cambria had Computers in their
home and 90% with internet. This suggests that most people in Cambria would be able to perform
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this survey in their own home. If a participant did not have this they would have to go to an area
with public access to internet and computers, like the public library. This option was not available
at the time of the distribution of the survey due to many services being closed during the COVID19 pandemic.
It was expressed by those on the Board of Directors in Cambria that they were concerned
about participants participating multiple times in the survey because it has been an issue in the
past. Participants were asked to only submit one survey per person. To ensure there were not
any duplicates, the participants were asked to state their names and once it was determined that
there were no obvious duplicates, the participants were told that their names would be removed
from the data set. The names of participants were only used to ensure no duplicates, otherwise
the participants were anonymous, allowing them to be more honest in their responses (Kingston,
Carver, Evans, & Turton, 2000).

3.2 Survey Content
The survey consisted of a series of questions on visual preferences of treatments, the
degree in which a participant supports treatments, areas that participants would like to see
management prioritized, and other demographic information.

Treatment Sections
Treatment techniques were selected from the Cambria Forest Management Plan
(Committee, 2002) that was completed in 2002 under the guidance of the Cambria Forest
Committee. This document was chosen because it discussed the treatment methods appropriate
to Cambria specifically, but these practices are commonly used in other forested environments as
well. The Forest Management Plan identified many different treatment plans at an overstory and
understory level. Treatment techniques identified for this survey were at the understory level.
Each technique may be used on its own or combined with others to complete the larger treatment
plans (Vining & Merrick, 2008), which is common practice in many areas. The techniques used in
the survey that were identified from the Forest Management Plan were chipping, limbing of trees,
removal of invasive species, and prescription burning. Chipping, limbing, and removal of invasive
species have all been techniques that have been used by organizations in Cambria previously in
disaster mitigation efforts. The SLO County Fire Safe Council provided photos of chipping,
delimbing, and removal of invasive species. San Simeon State Park (the state park north of
Cambria) provided photos of prescription burn projects in the Monterey Pine forest because there
has not been a large prescription burn in Cambria (Appendix B, Question 5-8).

Visual Preference of Treatments
Participants were asked about their aesthetic preferences to try to understand if support
for treatment is based on aesthetics or is motivated by other factors. When consulting with the
Fire Safe Council about information they felt would be useful for the survey they suggested
gaging visual preferences on different treatment types because common complaints about
treatments were coupled with aesthetic concerns. The concern of maintaining naturalness
aesthetically has been found to be a competing factor that has impacted citizen’s desire to
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implement mitigation methods (Toman et al., 2013). Participants were given a set of pictures for
each treatment type showing an area with treatment and one without and asked what they would
visually prefer similar to the visual preference study done for landscape rehabilitation with similar
before and after visual scenarios (Hands & Brown, 2002) . This portion of the survey was given
before participants were given the name or description of the treatment to try to avoid any bias
toward certain treatment types.

Support for Treatments

Participants were then given a description and picture of the treatment being performed
of the same four treatments and asked the level to which they support the treatment. Treatments
were briefly described alongside a photo of the treatment being performed. Visuals of the
treatment were provided to allow for more understanding of what these treatments entail
(machinery, hand removal, burning, etc.). A similar study that was measuring public opinion of fire
management performed by Vinning and Merrick (2008), used likert scale questions to gauge
public opinion on management strategies and emotions. The level of support was asked on a 5point symmetric likert scale labeled from strongly oppose to strongly support with no opinion in
the center. This was broken into 5 options to allow differing responses but to also make it clear if
they would support the treatment or not (Joshi, Kale, Chandel, & Pal, 2015). Participant
responses were grouped into support, oppose and no opinion during data analysis to make it
clearer to managers in which direction public opinion dominates.

Management Priorities
Embedded in the survey was an interactive map where participants could locate areas
that they would like to see prioritized for management. Participants were instructed to type in
Cambria to help orient the global map to Cambria. The participants then were asked to place a
point on the area they would like to see management prioritized. In (Kingston et al., 2000) it was
found that the public did not have trouble using this format and in general were able to use the
map correctly. This participatory method was used to help show the public perspective on where
management needs to happen. Similar to a case study done by (Kingston, 2007), where citizens
reported problems to their local municipality with an online mapping forum, this participatory
mapping component of the survey can be used to help managers identify areas of common
concern that they may not be aware of. The participants were then asked why they chose this
location as a management priority. These responses then could be compared to each other to
represent common themes that participants expressed (Vining & Merrick, 2008). By gathering
information about management priorities, we could better understand if there were common areas
that participants would like to see prioritized in Cambria or if there were common themes to why
they chose a certain location.

Demographic Information
Participants were asked standard demographic questions similar to similar social studies
on fire management (Buchy & Hoverman, 2000; McCaffrey, Toman, Stidham, & Shindler, 2013;
Vining & Merrick, 2008). Participants were asked the following: age, gender, location of
residence, how many years they lived in Cambria, and home ownership status and local
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management organizations they were involved in. Results were compared to information from the
2010 census.

3.3 Data Analysis
Survey data was exported from Survey 123 online to Microsoft Excel (Corporation, 2018)
to remove a data point that was found to be from a non- resident of Cambria (self-identified).
There appeared to be no duplicate responses, so only one response total was removed from the
final dataset. The excel sheet that was exported from Survey 123 was copied over without the
response from the nonresident. Statistical analysis was performed using Rstudio (Team, 2020).
To determine if there was a relationship between visual preferences and the level of support for a
treatment a chi-squared test was used to compare responses to test for independence.
Measurements of level of support were independently analyzed by grouping the 5 scale
responses into oppose, no opinion, and support and tested using a one sample t test to
determine if the level of support was significantly higher than opposition at a 95% confidence
level. Visual preferences were analyzed at a 95% confidence level using a one sample proportion
test to determine if a visual preference of treatment was statistically higher than the preference of
no treatment. Demographic data was compared to census data using binomial tests to determine
if the two populations were significantly different and if the survey respondents would be
representative of the population of Cambria. Level of significance for this test was determined
from 2010 census data.
Manage priorities were gathered via participatory mapping in the Survey 123 web survey
and was then imported to ArcMap 10.7.1 (ESRI, 2014) to perform analysis of the management
priorities. A neighborhood layer was created from a map from the Cambria CSD website using
the georeferencing tool to be able to analyze the results by neighborhood (District, 2020). This
layer was then compared to the location of management priorities, where participants lived, and
public land (FRAP, 2020). “Select by location” was used to determine the number of responses
within CSD boundary and each neighborhood. A separate layer was created to compare the
neighborhood the participant lived with the neighborhood of the management priority the
participant identified. Management responses from respondents that were within a 5-mile radius
of Cambria was 72.3% of responses. We assumed that the responses outside of a 5-mile radius
were not applicable to this study because the responses were most likely from people having
trouble navigating the map or not answering the question.
Responses to the reason behind the location of manage priorities was analyzed by
summarizing common themes that came up in the responses. Once these themes were identified
we went through all responses giving them codes that represented the theme of their response,
similar to the methodology of Vining & Merrick, (2008). (Vining & Merrick, 2008). For example, if
someone identified that they chose the location to prioritize management because it was near
their residence, the response would be coded to represent residences. The number of times each
theme was mentioned was compared to the total number of mentions to determine if particular
themes were mentions at a higher rate than others. This was done by using a one sample
proportion test.

4.RESULTS
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In this section we discuss the results of the survey and what they can suggest about how
Cambrians perceive disaster mitigation in their community. We evaluate which treatment types
are accepted by the community and the factors, such as visual preference of treatment vs no
treatment, that may come into play when it comes to community acceptance. We also show
where common areas of management priorities among the community are and why they were
chosen by participants.

4.1 Participant Demographics
Our sample population in Cambria consisted of 199 participants that completed the
survey (Table 1). 57% of participants were male and 43% were female. The average age of the
participants was 66.2 years old and participants lived in Cambria for an average of 16.3 years.
Both age and gender were statistically different (p=0.007 and p<2.2e-16, respectively) when they
were compared to the census demographics. Most participants owned their residence (93%), and
the remainder rented their residence. Compared to the 2010 census, the number of homeowners
was significantly higher in our sample population (p=3.755e-10) than the general population. This
would suggest that homeowners may have been more likely to participate in the survey because
they have more at stake and are more invested in the community.

Table 1 Demographic information of sample population of Cambria residents that completed the
online survey on disaster mitigation and demographic data from the 2010 U.S. Census (Bureau,
2010) Participants were also asked about what organizations they were a member of which is
listed below (n=199). *represents a significant difference in the sample population and the census
population.

Sample Population
Gender*

Male

Female
57%

Residence*

Census
Population
Male

Own

43%
Rent

93%

Own
7%

Female
47%
53%
Other
73%
27%

Average Years Lived in
Cambria
16.3
People over 65 years
old*

Average Age
66.2
Participation in
Organizations
Friends of Fiscalini
Ranch
Cambria Fire Safe
Focus Group
Greenspace

70.1%

N (%)
55 (27%)
10 (5%)
20 (10%)
14

People over 65 years old
40.50%

Cambria Forest
Committee
State Parks

3 (1.5%)
11 (5.5%)

CAL FIRE

0 (0%)

39% of participants were involved in local organizations that are interested in forest
health and management in Cambria (Cambria Fire Safe Focus Group, Greenspace- The
Cambria Landtrust, Friends of Fiscalini Ranch, Cambria Forest Committee, and State Parks) and
some respondents are members of multiple of these organizations (Table 1). Overall, this
suggests that survey participants have long term investment in Cambria and are familiar with
forest management practices in their community. The neighborhood that had the largest response
to the survey was the neighborhood of Lodge Hill (Figure 2) representing approximately 48% of
195 responses, not all participants responded with what neighborhood they lived in. The high
response rate is consistent with the fact that Lodge Hill is the largest residential neighborhood in
Cambria.

Figure 2. Map of number of participants that live in each neighborhood (n=195), red represents
more responses, green represents less responses in each neighborhood
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4.2 Overall Treatment Response
Participants were asked to what extent they support a disaster mitigation treatment
alongside a description and picture of the treatment while the treatment was happening
(Appendix B). The majority of participants stated that they supported treatments across all
treatment types (Figure 3Error! Reference source not found.). We used a one sample t- test
that helped us determine if the level of support was statistically higher than the opposition and no
opinion. We found that support for treatment was significantly higher than opposition for each
treatment type (p<2.2e-16). Response number for each treatment varied due to some participants
not answering all questions.

SUPPORT
100%
90%
28
6
80%
70%
60%
50%
160
40%
30%
20%
10%
0%
Chipping*
Invasive
(n=194) Species Removal*
(n= 198)

OPPOSE

NO OPINION

10

%of Participants

4

184

18

39

6

172

Limbing*
(n=196)
Treatment Type

147

Prescription
Burning*
(n=195)

Figure 3. Graph of level support participants had for chipping, invasive species removal, limbing,
and prescription burning treatments. Numbers within bars represents the number of responses
each category had, and n represents the total responses for each treatment. * Represents
statistically significant support for treatment (p< 0.5)
Additionally, participants where shown a picture of pre- and post-treatment and they
were asked which they prefer visually. Between each of the four treatment types, there was a
statistically significant visual preference for the treatment over no treatment within each
treatment type (Figure 4). Not all respondents answered every question, so values of n are
varied. The trend of visual preference of treatment may have come from a participant’s
preference to support treatment over no treatment because the pictures were labeled. This may
have skewed the level of support because some participant may have already had a preference
of treatment for other reasons (such as concern for wildfire) that may have caused them to want
to support treatment despite their potential visual preference.
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100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

22

42

60

171

153

134

Limbing
(n=193)
p<2.2e-16

Chipping
(n=194)
p=1.596e-07

Invasive Species
Removal
(n=195)
p=3.346e-15

Treatment
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176

Prescription Burning
(n=197)
p<2.2e-16

No Treatment

Figure 4. Graph of visual preference between treatment and no treatment for each treatment
type. N represents the number of participants that responded to each question. Numbers within
the bars represent the number of participants that chose each preference.

Response to Chipping
82.5% of participants supported the treatment of chipping, 14.4% opposed, and 3.1%
had no opinion (Figure 3). Compared to the other treatment types, chipping had the lowest visual
preference with 30.1% of participants preferring no treatment over chipping (Figure 4). A twosided z test of visual preference of treatment vs no treatment showed that significantly more
participant preferred chipping over no treatment (p= 1.596 e-07). We performed a Chi- squared
test to see if a participant’s visual preference was influenced by the participants level of support
and found that the degree in which a participant supports chipping is correlated to their visual
preference of chipping (X2 (4, N= 190) = 59.411, p =3.857e-12) (Figure 5. Graphs of the
relationship between the visual preferences between treatment, and no treatment related to the
participant's level of support for chipping, X2 (4, N= 190) = 59.411, p =3.857e-12). (above) and
limbing, X2 (4, N=192) = 51.514, p = 1.743e-10 (below). Negative percentage represent the
percent of the group at each level of support that chose no treatment as a visual preference. This
suggests that the reason people may prefer the visual treatment, or no treatment is related to the
level of support they have for the treatment. Treatments like chipping and limbing have been
described as looking “park like” and “not natural” and woodchips are commonly found in
landscaped areas from conversations with locals (Turner, 2020). This idea of naturalness has
come up in other studies that suggest that the look of treatments that are disturbing the natural
landscape are less likely to be supported (Gundersen, Clarke, Dramstad, & Fjellstad, 2016;
Toman et al., 2013). Therefore, this treatment may be difficult to perform in highly visible areas
such as roads, recreation trails, and other public areas (Gundersen et al., 2016). In a study
investigating the visual preferences of forest management treatments, it was suggested that
proximity to visible spaces such as roads may receive a negative reaction from the public
(Gundersen et al., 2016). With this treatment, the wood chips do not necessarily need to be
placed in the area that the treatment occurs. Alternative placement of woodchips such as using
them in parks or in compost (Committee, 2002) may have more community buy in and support for
this type of treatment but may come at an additional cost by moving them outside the treatment
area.
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Figure 5. Graphs of the relationship between the visual preferences between treatment, and no
treatment related to the participant's level of support for chipping, X2 (4, N= 190) = 59.411, p
=3.857e-12). (above) and limbing, X2 (4, N=192) = 51.514, p = 1.743e-10 (below). Negative
percentage represent the percent of the group at each level of support that chose no treatment as
a visual preference.
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Response to Limbing
Limbing treatments are supported by 87.8% of participants, opposed by 9.2% of
participants, and 3.1% have no opinion (Figure 3Error! Reference source not
found.). Aesthetically, 88.6% of participants prefer the look of limbing versus no
treatment (Figure 4). A two-sided z test of visual preference of treatment vs no treatment showed
that significantly more participant preferred limbing over no treatment (p< 2.2e-16). We performed
a Chi- squared test to see if a participant’s visual preference was influenced by the participants
level of support and found that the degree in which a participant supports limbing is correlated to
their visual preference of limbing (Figure 5. Graphs of the relationship between the visual
preferences between treatment, and no treatment related to the participant's level of support for
chipping, X2 (4, N= 190) = 59.411, p =3.857e-12). (above) and limbing, X2 (4, N=192) = 51.514,
p = 1.743e-10 (below). Negative percentage represent the percent of the group at each level of
support that chose no treatment as a visual preference.Error! Reference source not found.)
( X2 (4, N=192 ) = 51.514, p = 1.743e-10). Like chipping, this suggests that the support for these
treatments impacts the visual preference. These treatments may have been identified park- like
which may suggest to the public that this is more disturbing to the natural environment
(Gundersen et al., 2016).
Response to Invasive Species Removal
Invasive species removal has the highest level of support at 92.9% and only 5.1%
opposition (Figure 3). 78.5% of participants found treatment more aesthetically pleasing and was
still statistically significant (p= 3.346e-15) (Figure 4). A Chi square test was found to be not
significant at a level of 0.05, suggesting that visual preference is independent from
It should be noted that there are campaigns in Cambria about promoting invasive species
removal, specifically French Broom (CAL FIRE, 2020). This may have brought attention to
invasive species removal and educated the public on why it is important to remove it, making
participants more likely to support the treatment (McCaffrey et al., 2013).
Response to Prescription Burning
Prescription burning has the highest opposition of all the treatments with 14.4% of people
opposing it (Figure 3). This is expected because it there is generally some fear when it comes to
bringing fire into the landscape and public opinion is poor with other fire inclusion policies such as
“let it burn” which is letting fires burn when they are not threatening public safety to mimic more
natural fire disturbance (Busenberg, 2004; Toman et al., 2013). Bright and Newman (2006)
suggest that the burning is accepted in areas that are farther from the city and closer to the
wildland. Although it has the least support, prescription burning has the highest visual
preference at 89.3%. There was a significantly higher visual preference for prescription burning
compared to no treatment (p<2.2e-16) (Figure 4). To clarify, the picture that was used was after
regrowth had occurred in the area, the immediate visual post burn would look
different. Immediately after a burn, the landscape would look altered and would be generally less
aesthetically pleasing until new grasses and larger vegetation has time to regrow to look
undisturbed (Ryan, 2005). Because prescription burning brings fire onto the landscape there is
always the potential for unknown factors such as a change in weather that can increase risk of
spread (Busenberg, 2004). Burn permits are required by CALFIRE or local municipalities for
certain days of the year to ensure that conditions are safe for prescription burning to occur (S. o.
C. C. FIRE, 2020). Fire personnel or specialized prescription burn association members, who
have liability insurance and are trained in prescribed burning (California, 2020; Toledo, Kreuter,
Sorice, & Taylor, 2012), may be present to keep fire contained depending on the scale. Typically
support for this treatment is influenced by familiarity of the treatment as well as the level of trust in
the organization performing it, proximity to urban areas, and fire history or the area (McCaffrey et
al., 2013). A larger scale prescription burn project has not happened in Cambria, so this may take
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more outreach and education explaining why this treatment is performed. This treatment is very
restrictive to when it is safe and appropriate to use (Busenberg, 2004; Toledo et al., 2012) so
education and outreach may need to be preemptive so that when it is needed, community support
will already be there.

4.3 Management Priorities
Participants were asked to place a marker on a map to indicate where they would like to
see forest management prioritized in Cambria (Figure 6). Of the 199 responses, 99 were inside
the Community Service District CSD Boundary. Points are mainly clustered in areas that are in
residential zones, but points were also placed along the edge of the boundaries in what is
considered WUI. This suggests that there is likely some knowledge that this WUI area is
perceived as a threat to the community by members of the community. To identify areas of
common management priority we looked at the relationship between the neighborhoods in
Cambria and where participants placed their management priorities. Lodge Hill had the highest
number of management priorities, 50, within the neighborhood boundary (Figure 6). Lodge Hill
also had the highest response rate of any neighborhood. Therefore, we analyzed the relationship
between the neighborhood participants lived in and the location of their management priorities.
Participants were most likely to prioritize areas within their own neighborhood vs outside of their
neighborhood (Figure 7). This may come from exposure to certain sites that need management,
for example, participants might be passing by an area with large debris every day in their
neighborhood and not aware of similar circumstances in other areas of Cambria. In a study
performed by Warziniack et al. (2019), they reported that 1/3 of their sample thought that their
neighbor’s mitigation behaviors increased their fire risk. The reason for this also may have to do
with concern for personal safety. If mitigations occur in the surrounding area of the home, it is
more likely that their home would be preserved in the case of fire because there is a break in fuel
for fire to be able to consume (Cohen, 1999).
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Figure 6. Map of management priorities in the neighborhoods of Cambria. The darker reds
represent more responses within the neighborhood. The highest response rate for management
priorities in a neighborhood was Lodge Hill with 50 responses.
60

55

Number of participants

50
42
40
30
20
10
0
Inside of Neighborhood

Outside of Neighborhood

Location of Management Priority

Figure 7. Graph of location of management priorities compared to the neighborhood that
participant lives in. A majority of respondents prioritized management within their own
neighborhood (56%), but this was not found to be significant at a level of 0.05 (p= 0.229)
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When participants were asked why they chose the management location the top three
responses were safety risk (e.g. hazard of WUI location, proximity to evacuation routes), lack of
management (e.g. dense vegetation), and personal property (Figure 8). Current lack of
management and Safety concerned were mentioned at a significantly higher rate than the other
mentioned categories ( p=3.7e-11, p=6.8e-10) and protection of community, recreation, and
protection of ranches were mentioned at a significantly lower rate than the other mentioned
categories (p=0.002, p=2.11e-05, p= 3.6e-08). Many participants had multiple reasons for
choosing the locations and many included a lack of management in areas such as identifying
areas that are overgrown as well as areas that are high fire risk. Other concerns included a desire
to protect ranchland, recreation, and general protection of the community (Monterey Pine
Forest, Cambria, human life, and wildlife). The identification of safety concerns and areas that
have a lack of management suggest that there is some community understanding of threat to
their community through lack of mitigation. This is consistent with the literature that says that
many people who live in areas of high fire threat such as the WUI are aware that there is a
significant threat but don’t necessarily put the concern into action because of competing values
such as aesthetic preferences, time, and ability to perform mitigation (Bright & Newman, 2006;
Committee, 2002; McCaffrey et al., 2013; Moritz et al., 2014; Toman et al., 2013)

Reasons Behinds Management
Priorities

Protection of Ranches^

6

Recreation^

13

Protection of Community^

20

Personal Property

38

Safety Concern*

72

Current Lack of Management*

74
0
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20
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40
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60

70

80

Number of Responses
Equal Distribution of Mentions

Partcipant Mentions

Figure 8. Graph of explanations of management priorities themes.*Represents mentions that are
significantly higher than an equal distribution of mentions (p<0.05) ^ Represents mentions that
are significantly lower than an equal distribution of mentions (p<0.05).

4.4 Ownership
Of all the management priorities identified through this survey, only 6.5% of (n=199) the
priorities were on public lands (p-value <2.2e-16), specifically at
the Fiscalini Ranch Preserve (Figure 9). Management priorities on public land are represented in
blue. This means that 93.5% of the other responses were located on private property, which
means that more parties may be involved in management. Mitigation on private property requires
input on the property owners end, in many cases property owners do not feel that they have the
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resources or knowledge to perform mitigation measures and expect some assistance from local
government (Moritz et al., 2014). Management on private property requires engagement from
the property owners to help fight the risk of wildfire. While at a local meeting for the Fire Safe
Focus Group, locals complained about properties that were not being maintained as a threat to
the safety to their homes (Meeting, 2020). In the case of properties that are not being managed
mitigation can occur through code enforcement such as weed abatement requirements ((CCHD),
2017; District, 2020).

Figure 9. Map of management priorities on public land (FRAP, 2020) Management priorities in
blue (13) represent the management priorities located on private property (p-value <2.2e-16).

4.5 Community Perception of Wildfire
Participants were asked to rate their level of concern of wildfire occurring in Cambria (1=
not concerned, 5= very concerned). 71% of participants were very concerned about the risk of
wildfire (Figure 10) This high level of concern suggests that the public is aware of the
environment they live in. Participants were also asked to self-identify their level of knowledge on
disaster management practices (1 = not knowledgeable, 5= very knowledgeable). Participants
rated themselves low with 80.5% of participants rating themselves 3 or below on their knowledge
of disaster management (Figure 10). This suggests that the public is not confident in their
knowledge of these practices and may benefit from education on the pros and cons of disaster
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mitigation. This is consistent with other studies that say that people don’t know what steps to take
to mitigate risk on their property but understand that there is fire risk (McCaffrey et al., 2013;
Toman et al., 2013) Participant’s reasoning behind their selection of management priorities
suggested understanding of fire risk, so an additional question asking the level of knowledge they
had about fire risk may have been an opportunity to see if the public understands the risks
without understanding the preventative measures that can take place to mitigate them.

Level of Concern= 2
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Figure 10. Level of Knowledge (1= No knowledge, 5= Lots of Knowledge) about disaster
mitigation compared to the Level of Concern that participants have about wildfire in
Cambria. Numbers above bars represent the number of participants that chose that particular
level of concern.
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5.Conclusion
Our study sought to find the treatments that would be supported by the citizens of
Cambria. Overall, we found that Cambrians support disaster mitigation treatments with the
greatest amount of support for invasive species removal. This study also found that the level of
support for a treatment may play a role in the aesthetic preference for that treatment, particularly
for treatments that appear to be disturbed by human intervention. We looked for common themes
behind the reasons Cambrians wanted to see management prioritized. We found that many
management priorities were located within a participant’s own neighborhood and on private
property. We also found that the reason many people would like to see an area prioritized is
because they have recognized it as currently the safety threat to either themselves or the
community. Management priorities also tended to be on private lands instead of public lands.

5.1 Recommendations
We found a substantial number of participants saying that there is lack of current
management. This coupled with the high levels of support of treatment suggests that people are
supportive of more active management occurring in Cambria. Based on the results of this survey
and what is found in the literature we suggest the following for management in Cambria.

The high level of support for invasive species removal suggests that the “Sweep the
Broom out of Cambria” Campaign from the Cambria Safe Focus Group, has been very successful
in educating the public and removing large amounts of the invasive species from Cambria.
Treatments that have lower levels of support such as chipping and prescription burning may
benefit from this type of campaign to help inform the public in a more accessible way. The
success of the “Sweep the Broom” campaign can also act as evidence of successful mitigation
that can be used to establish trust for other mitigations. By having a public outreach campaign
like “Sweep the Broom” citizens can become more familiarized with the treatment and may
provide more support for it. This level of trust and familiarity of treatment typically increase public
support for treatments (McCaffrey et al., 2013). By allocating more resources to this type of
outreach and engagement, managers will have an opportunity to educate and engage the public
long before the treatment begins. If it is determined that the best management strategy for
Cambria is prescription burning, it may be best to perform them in remote areas first to gain trust
and gather support because it is less likely to be supported as prescription burning is done closer
to an urban area (Bright & Newman, 2006).

From the findings of this study there is continued opportunity for Cambria to be actively
engaged in the disaster mitigation process. Managers should use citizen’s high levels of concern
and self-rated lack of knowledge to help empower them into becoming a part of the disaster
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mitigation process. This is an opportunity for education within the community to equip themselves
with knowledge about disaster mitigation. With 19% of respondents being concerned about
protecting their property, this is a way to engage property owners to help themselves feel safer
with guidance from local agencies. With most land in Cambria being private property it will be
important to engage property owners to make Cambria safer. This can involve more personnel
being available to do property inspections, public information campaigns or offering community
events that provide resources to help them perform mitigation measures on their property. By
engaging property owners there is increased continuity of mitigation throughout the landscape
that will not end when it hits someone’s home and will reduce fire risk.
Finally, it is essential for local mangers to continue to engage the community to foster
conversation about disaster mitigation and what methods are being used. This may come in the
form of a survey every year to gauge public opinion and knowledge on disaster mitigation within
the community. Continued community engagement will help benefit disaster mitigation in the
future because it is an active process that must be maintained year after year. With many
treatments requiring multiyear plans and multiple simultaneous treatments, it is important to
gather engagement and funding through grants and other resources to be able to maintain
treatments. Cambria’s engagement in organizations such as the fire safe focus group and the
Fire wise community program can help gather these funds to make mitigation measures more
fiscally feasible for the community because money from local budgets may not always be a
guarantee. Community engagement will help these methods continue into the future to help
make Cambria more resilient to the threat of wildfire.

5.2 Limitations and Future Research Opportunities
This survey had a lower response rate compared to other similar studies which may not
make it to be able to generalize to other areas, but we did see similar trends in the data to what
was in the literature, so this is reasonable to apply to Cambria. Due to the COVID- 19 pandemic
planned, in-person interactions for community meetings and additional outreach were not able to
be executed by the researcher for safety concerns. This potentially reduced the public’s ability to
interact with the survey. Additional information that would be beneficial for additional research
would be to understand what motivates Cambrians to involve themselves in disaster mitigation. It
would be beneficial to understand the current level of trust that Cambrians have for local
management organizations and what makes them trust/ not trust an organization and compare
the level of trust over type as mitigation efforts occur to evaluate specific actions that may lead to
a lack of trust. Additionally, information on what actions people do and do not take on a personal
level may help managers target their outreach more effectively. This can help managers
understand where to focus their attention so that they are actively aware of the needs of the
community they are serving to make it a more resilient place.
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