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ABSTRACT
Acting as a relentless flame, increasing wildfire risk has left a scorched trail of devastation across the globe. Based on the most recent National Climate Assessment, this threat is only projected to climb as climate change increases the prevalence of warm temperatures and dry conditions (USGCRP, 2023). In response to fuel and land management changes, human activity, and climate change, the amount of acreage burned by high-severity wildfires in the West has increased eightfold since 1985. Not unique to the West, 16 megafires also blazed across the landscape of the Southern Great Plains between 2000 and 2018 (USGCRP, 2023). By February of 2024, that same region experienced the largest wildfire in contiguous U.S. history, having burned over one million acres across the Texas Panhandle and into far western Oklahoma, resulting in a major loss of livestock, infrastructure, and life (Henson, 2024). 
Responding to such events and managing the potential for future catastrophic wildfire events are fire managers at various organizational levels. Fire management organizations operate within their own unique decision-making processes, informed by their perception of wildfire risk. To better address the looming threat of wildfires, researchers, funding agencies, fire managers, and stakeholders need to understand how fire managers make decisions, what pressures and challenges influence their decisions, and how they perceive climate change and wildfire risk. To answer these questions among the different organizational levels, I surveyed federal, state, and regional fire managers (FSR) across the United States and conducted five focus groups with local fire managers throughout Oklahoma. The robust amount of data that was gathered, coded, and analyzed, provides extensive insights that are compared across organizational levels. 
Among the key findings are acknowledgement by fire managers at all organizational levels that wildfire risk and its severity are increasing, and that experience and trust play a significant role in shaping those risk perceptions. When relating risk to climate change, there were different levels of acceptance and concern, with more recognition at the FSR level than the local level. Impacts and challenges associated with fuel and land management, human activity, the wildland-urban interface, and population growth were thought to be the primary causes and challenges associated with wildfire risk. In addition, among the most influential decision-making pressures were staffing and funding for FSR managers, and public and landowner perception and influence at the local level. Given staffing and funding limitations, there is a lack of climate change consideration in long-term planning, general planning processes, and related policy at all fire management levels. To address ongoing challenges and pressures, staffing and funding need to be stabilized, and there needs to be a strong push in public communication and education on wildfire risk and fuel and land management.
These results provide a better understanding of what shapes and influences risk perception and decision-making across federal, state, regional, and local fire management levels. Such insights can inform and help prioritize areas of focus within organizations to improve organizational function and processes in response to the wildfire threat. In addition, the results underscore knowledge gaps that can be better connected between researchers, fire managers, and funding sources, as well as between fire managers and the public. While ample room exists for additional research on the various factors and nuances of fire management risk perception, as well as policy development and implementation, this research establishes a strong foundation and starting point.

Keywords: fire management, wildfire, risk, organizations, organizational geographies, perception, policy, decision-making, human activity, land management, fuel, climate change
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[bookmark: _Toc165475609]CHAPTER 1: INTRODUCTION
For centuries, fire has molded the global landscape. Occurring through lightning strike or set by Indigenous land management long before settler colonialism (Cardille et al., 2001; Henderson et al., 2005), fire has advanced humanity’s capabilities with warmth, cooking, promoting grass growth for forage, and myriad other uses (Henderson et al., 2005). Notwithstanding its numerous benefits and rich history, however, the world is gradually becoming more familiar with the hazards of increasing and uncontrollable wildfires. Annual statistics from the National Interagency Fire Center (2022) demonstrate a dramatic increase in the 5-year moving average of wildfire acreage burned in the United States, highlighting the growing risk of wildfire (see Figure 1). This 5-year average shows three times the acreage burned during the most recent 5-year period as compared to when agency records began in 1983. In another report by the National Climate Assessment, a review of acreage burned from 2000-2016 found that at least 52 million acres burned nationwide during that time (USGCRP, 2018).
Observed increases in wildfire frequency, the number of large fires, and fire season length in many portions of the U.S. demonstrate that wildfires are a formidable and impending threat to many communities (Harvey, 2016). Exacerbating this threat further is development and related population increase at the wildland-urban interface (WUI), where communities intersect with forested areas at risk of fire (USGCRP, 2018). Humans are living in closer proximity to flammable vegetation, with WUIs making up the “fastest-growing land type in the conterminous United States” (Volker et al., 2018, p. 3314). Growing wildfire activity impacts the economy, ecology, agriculture, health and safety, and cultural traditions. Transformations include a surge in human fatality and property loss; greater resource demand for disaster prevention and recovery; intensified carbon and particle emissions from fire activity, which cause adverse environmental effects; and declining access to traditionally significant plants, animals, and resources (Liu et al., 2013; Voggesser et al., 2013). Underscoring the timely relevance of this threat were devastating 2023 wildfires that impacted communities across the United States, from Maui in the west to drifting Canadian smoke plumes in the east. Structures and lives were lost and upended, and the August Maui fire became known as the deadliest in recent history (Arkin & Blackman, 2023; Dong et al., 2023; Holt, 2023; Treisman, 2023).
[bookmark: _Toc162514977]

Figure 1 1. Annual number of acres burned in the United States (1983-2022) overlayed by the 5-year moving average (National Interagency Fire Center, 2022).

Figure 1 2. Annual number of acres burned in the United States (1983-2022) overlayed by the 5-year moving average (National Interagency Fire Center, 2022).

Figure 1 3. Annual number of acres burned in the United States (1983-2022) overlayed by the 5-year moving average (National Interagency Fire Center, 2022).



Figure 1 4. Annual number of acres burned in the United States (1983-2022) overlayed by the 5-year moving average (National Interagency Fire Center, 2022).

Figure 1 5. Annual number of acres burned in the United States (1983-2022) overlayed by the 5-year moving average (National Interagency Fire Center, 2022).

Figure 1 6. Annual number of acres burned in the United States (1983-2022) overlayed by the 5-year moving average (National Interagency Fire Center, 2022).








[bookmark: _Toc163125899]Figure 1. Annual number of acres burned in the United States (1983-2022) overlayed by the 5-year moving average (National Interagency Fire Center, 2022).



To combat threats associated with an increase in wildfires, resource and fire managers seek to understand potential risks and hazards. As they strive to adapt to, plan for, and manage responses to wildfires, they must navigate politically, organizationally, socially, and environmentally complex situations within their own organization and across those at different governmental levels. Generally speaking, fire managers fall within the fields of emergency management, city fire departments, federal land management departments, prescribed burn associations, and more, with each agency following different strategies, priorities, and jurisdictions. A critical component of how they operate is shaped by their perceptions, expertise, and goals. For example, some prioritize the maintenance of federal reserves and habitats, while others aim to ensure the safety of homesteads and defensible zones. Doing their work effectively and efficiently demands understanding of fire management, risk perception, and decision-making at these various levels, as well as coordination among, and awareness of, these organizational constructs.
Substantial literature examines individual risk perception through the lens of generalized theory about organizational pressures; however, little research weaves together risk perception with data on the pressures internal and external to organizations that drive decision-making among fire managers (Leiserowitz, 2006; Martin et al., 2009; Thompson, 2014; Champ & Brenkert‐Smith, 2016; Cova et al., 2017). To better understand how fire managers navigate the complexities of risk perception in light of pressures exerted at various levels (e.g., federal, state, and local), and as they relate to decision-making processes, I set out to answer the following overarching research questions: 
1. How do individuals within organizations at different organizational levels perceive wildfire risk? 
2. How do fire managers associate wildfire risk with climate change and/or human behavior? 
3. What products and information do organizations use for their decision-making processes? 
4. How do perceptions, decision-making tools/processes, and organizational constructs translate into policy or strategic planning?  
5. What factors or pressures (political, legal, cultural, social, environmental) drive organizational decisions and perceptions? 
In essence, I investigated how fire managers across different agency levels formulate and face climate-induced wildfire risk. I asked them how they access, assess, perceive, and prioritize the information driving their personal and organizational/agency-level fire management decisions.  
Given how “positionality and situatedness influences the research process from early on” (Bosco & Herman, 2010, p. 10), I wish to locate myself and my work (Mansvelt & Berg, 2016). In my formative years, my parents worked in the medical and law enforcement industries. Their disposition to advance the well-being of others shaped my desire to do the same, particularly in relation to climate and weather. I wanted to know the science behind atmospheric phenomenon and how events and conditions impacted the well-being and safety of individuals and communities. I satiated my curiosity and concern by academically navigating toward the physical and social sciences and joining the School of Meteorology at the University of Oklahoma. Feeding my passion for science, weather, the environment, and societal impacts, I earned a Bachelor’s degree in Meteorology. 
Throughout those undergraduate years, I worked as a student assistant at the Oklahoma Climatological Survey and Mesonet. The latter cultivated my interests in climatology, hazards, and impacts, and with the support of a full-time position at the Mesonet, I went back to earn my Master’s degree in Geography. Within the Geography department, I had an opportunity to work on my ideal project combining climate, weather, particulate matter, and health in West Africa. As I continued my professional journey at the Oklahoma Mesonet during my Master’s, I became the Assistant State Climatologist. Within this position, I have built a portfolio of working extensively with stakeholders, decision-makers, fire managers, and the OK-FIRE program for over a decade. As a top-notch and unique fire program, OK-FIRE has played a significant role in shaping my current interests. 
The Oklahoma Mesonet, a partnership between the University of Oklahoma (OU) and Oklahoma State University (OSU), acted as the foundation for OK-FIRE (Carlson et al., 2011). Operating under the auspices of the Oklahoma Climatological Survey, and added to the state statute in 1982, the Oklahoma Mesonet developed into a gold standard for automated weather monitoring and quality-assured data with user-friendly products (Brock et al., 1995; McPherson et al., 2007). Born from the recognizable need for a decision-making support system for Oklahoma fire management that would provide the ability to plan for prescribed burns, manage land, reduce impact, and mitigate the threat of fire, the idea for OK-FIRE was sparked in 2004. Answering a call for proposals by the Joint Fire Science Program (JFSP), Oklahoma had an opportunity to build on an already existing weather network to develop a weather-based operational wildland fire management system. 
Identifying the need to “incorporate a forecast component into the Mesonet-based fire management tools, to develop a stand-alone dedicated fire management website, and to provide necessary training to users of the system”, OK-FIRE initially had three primary goals and objectives (Carlson et al., 2011, p. 3). The first goal was to develop a comprehensive suite of operational recent, current, and forecast products for fire weather, fire danger, and smoke dispersion. The second goal was to then develop a dedicated, easily accessible, and user-friendly website that would act as the delivery mechanism for those products. Once the products and website were in place, the final objective would be to provide regional training and customer support activities for users (Carlson et al., 2011). The project was funded by JFSP in October of 2005 and the first initiative of the program was to create decision-support products to showcase on an OK-FIRE website. Shortly after web and product implementation, OK-FIRE started hosting training workshops for users. With an original targeted audience of federal land management agencies, one state agency, and one private organization—e.g., the US Army Corps of Engineers, National Park Service, Oklahoma Forestry Services, and the Nature Conservancy—users were eventually expanded to include the National Weather Service, the Natural Resources Conservation Service, fire departments, emergency managers, and private landowners (Carlson et al., 2011). Between 2006 and 2022, OK-FIRE trained nearly two-thousand decision-makers, fire managers, and private citizens through its handful of annual workshops. The program has also expanded its reach by supporting roughly ten-thousand unique online users per month through various online data products and decision-support tools. 
While I have found my work with OK-FIRE and fire managers to be some of the most rewarding, I have also garnered valuable, complimentary experience as a Research Associate with the Southern Climate Impacts Planning Program (SCIPP) and as the Manager of Governmental Affairs at the South-Central Climate Adaptation Science Center (CASC). These positions gave me experience in addressing climate hazards and hosting focus groups with stakeholders and decision-makers across various agency levels. I have witnessed the process of strategizing and planning from the boots on the ground, up to the federal level. In addition, I worked closely with federal agencies and legislators across the country to determine community wants and needs as they related to climate change and impacts.  Through this work, I built relationships within the weather and climate community, researchers, decision-makers, and fire managers, all operating at different levels, with diverse priorities and operations. 
Wanting to build on this experience and assist decision-makers at these various levels, especially regarding climate and fire management, I decided to further my education once again by working toward my Doctorate in Geography and Environmental Sustainability. This academic program nicely fuses the physical and social sciences and provides interdisciplinary opportunities. Drawing from my academic and professional background, I am in a unique position to build from existing relationships, my expertise in the physical and social sciences, and my experience working with decision-makers at multiple levels. This situates me nicely to pursue a dissertation focused on societal issues, weather, climate impacts and hazards, and fire management. 
To address my research questions at different geographical and organizational levels and leverage my positionality, surveys (Phase I) and focus groups (Phase II) were employed. Phase I of the project included a survey specifically geared toward federal- and state-level fire managers that I disseminated to various agencies across the United States. This survey explored perceptions of climate change and wildfire risk, as well as organizational drivers of management practices and decision-making. Phase II highlighted these same inquiries at a local level within the state of Oklahoma, through the use of five focus groups, held in centralized locations for participants in each region. I facilitated focus groups in Lawton in the southwest, Woodward in the northwest, Norman in central Oklahoma, Sand Springs in the northeast, and McAlester in southeast Oklahoma. Participants included emergency managers, prescribed burn associations, fire departments, and OK-FIRE users, among others.  
Robust information garnered and shared through this process has broad benefits to society, the environment, and fire managers, as well as more localized potential. Posing and answering questions about wildfires, perceptions, decision-making, and how pressures influence organizational actions can richly inform Oklahoma-specific policy and organizational decision-making. Furthermore, my research results can be leveraged to identify strengths, weaknesses, and opportunities related to agency practices, structures, processes, and allocation of resources. Learning how to better support fire managers and their needs will, in turn, better serve their communities.
The following chapter of my dissertation walks through the wildfire literature, with particular focus on the physical profile and drivers of wildfires, as well as the social components. Guided by the literature, I discuss the causes and trends in wildfires domestically and abroad. Projections related to wildfire activity are then reviewed as it is critical to know where the threat of wildfire is heading as it relates to seasonal trends, severity, and likelihood over time. This growing wildfire threat is then translated from a physical problem to a human problem, emphasizing the human role in ignition and fire managers as key players in addressing the wildfire problem. Since decision-making and social organizational structures are pivotal to this area of research, risk perception, fire management, and organizational studies are also discussed, underscoring the ways fire and management relate.  Rounding out my second chapter is my theoretical framework that describes my use of risk perception and organizational theory, followed by an overview of and justification for my research methods.
Chapters 3 and 4 then dive deeper into my methods and findings, with Chapter 3 dedicated to the surveys at the national level and Chapter 4 covering the focus groups at the state and local level. Within these two chapters, I present the results of each and discuss findings. The discussion is expanded further in Chapter 5, where I revisit my research questions and preparatory literature in the context of my results and make comparisons among the various organizational levels. Within the discussion are implications, recommendations, and limitations that can inform future research. I then conclude with a recap of my research, reflections, lessons learned, and potential areas of further analysis.

















[bookmark: _Toc137024013][bookmark: _Toc165475610]CHAPTER 2: LIVING WITH FIRE—A REVIEW
At first glance, fire may appear fairly one-dimensional. However, it is comprised of three driving factors that stretch well beyond the surface: climate and weather, ignition, and fuel (Nagy et al., 2018; Parks et al., 2016). Often these factors, in the simplest classification, get divided into physical (or biophysical) and human dimensions. Climate, weather, and fuel are often catalogued under the physical problem, while ignition plays on both sides of the fence. However, none of these components are void of human impact. Humans are a significant ingredient in climate change, they ignite fires intentionally and unintentionally, they influence wildfire spatial extent based on fuel and land management practices, and they act to prevent and extinguish wildfires.   Recognizing this connection and bridging the physical and human components situates fire within a more holistic and interdisciplinary geographic tradition. In this chapter, I discuss how fire has been identified as a physical problem housed under physical geography and how it can be recategorized as a human problem. I then discuss my methodological framework with fire management organizations as my unit of study, and how I used surveys and focus groups to address my research questions.
[bookmark: _Toc165475611]2.1 Physical Geography of Fire 
With the recognition that there are both positive and negative aspects of fire, much emphasis has been placed on the negative. In particular, concern has grown over the increase in fire size, severity, frequency, and fire season length (An et al., 2015; Kinoshita et al., 2016; Liu et al., 2013). Human encroachment and development in wildland areas have amplified the significance of changing fire regimes, placing humans at greater risk because the “natural range of fire sizes and resultant frequencies, timings, and intensities” that characterize a fire regime are shifting (Moritz et al., 2014, p. 58).  Not only can the increasing threat of fire impact the economy, human safety, and wellbeing of individuals, it also causes harmful biophysical effects, such as degraded habitats, poor water quality, and erosion (Kinoshita et al., 2016).  
One of the primary forces orchestrating this growing danger is a changing climate. The natural climate variability and anthropogenic influences of climate change intensify the cascading effects of increasing temperatures, changing precipitation patterns, and fuel moisture. These climate conditions, coupled with fire weather (e.g., wind direction, wind speed, and humidity), greatly influence fire ignition and spread (Liu et al., 2013).  Higher temperatures, combined with drier conditions, decrease fuel moisture and make vegetation more combustible. When discerning real-time threats pertaining to ignition and spread, days that are dry, windy, and have low relative humidity act as catalysts to large wildfires (Krueger et al., 2015). Assessing the threat on a slightly longer temporal scale, it has also been found that rising temperatures are increasing fire season length (An et al., 2015).  
If we are to address this threat as communities, individuals, and decision-makers, these physical components of fire need not only a historical perspective, but continued investigation into how it will change in the future. Fortunately, weather and climate drivers, statistical analyses, and projections have been well documented in the literature with climate and fuel models reinforcing research on the magnitude and extent of changing fire regimes (Joseph et al., 2019; Litschert, et al., 2012; Prestemon et al., 2016). Incorporating an array of scenarios and estimating the effects of climate change on wildfires constitutes critical components in wildfire management and planning (Abatzoglou & Kolden, 2013; Prestemon et al., 2016). Fire managers and governing agencies need to understand and utilize these metrics, projections, and probabilities, both spatially and temporally.
According to An et al. (2015), a wildfire can be defined as “any uncontrolled fire occurring within nature landscape, such as forestlands” (p. 3198). Fire is a fundamental and complex element in life that can be a source for good (e.g., warmth, food, land management), or a source of destruction. It is through the lens of destruction that we often view wildfires and the risk associated with them—the probability and potential losses they cause (Fischer et al., 2016). The growing risk of wildfires manifests as a longer fire season; a higher potential for very large fires (VLFs or megafires) and, therefore, larger burned areas; and an increase in frequency, number, and intensity of fires (Abazoglou & Kolden, 2013; An et al., 2015; Barbero et al., 2015; Liu et al., 2013; Nagy et al., 2018). 
[bookmark: _Toc165475612]2.1.1 Causes of Wildfire 
Ample research explores wildfire trends and highlights the physical drivers of wildfire (Litschert et al., 2012; Liu et al., 2013; Dennison et al., 2014; An et al., 2015; Lindley et al., 2019). The fire trifecta: climate and weather, fuel, and ignition set the stage for wildfires, and without them, the threat wouldn’t exist (Nagy et al, 2018; Parks et al., 2016).  In the following section, this trifecta is explained in detail, as are the significance and statistics of ignitions. The pattern and trends made evident in these details assist in painting a broader picture of wildfires as a shared, global problem and phenomena.
[bookmark: _Toc165475613]2.1.1.1 Climate, Weather, and Fuel 
Climate and weather are significant factors that shape and prime the environment for potential wildfires. “Weather” in this context is often referred to as “fire weather”, which consists of meteorological conditions, such as temperature, precipitation, wind, humidity, fronts, etc., that can increase fire potential and modify fire behavior (Liu et al., 2013). The long-term average of these conditions creates our “climate”. Due to natural and anthropogenic influences and an increase in greenhouse gas emissions, our climate and frequency of weather conditions are changing (Ayres et al., 2014; Liu et al., 2013). Global climate models have predicted significant warming over the next century, accompanied by regional drying (Pechony & Shindell, 2010). Projections in precipitation are not uniform, but they identify our Southern Great Plains region as being likely to see an increase in extreme precipitation events with intense dry periods in between (IPCC, 2014; USGCRP, 2018).  
These changing climate conditions and extreme weather events impact nature’s fuel for wildfires (Liu et al, 2013). Precipitation spurs vegetative growth and if that growth is followed by extreme warm and dry conditions as models predict, this allows the vegetation to “bake” and turn into kindle (USGCRP, 2018). This process is significant because vegetation acts as kindle for potential fires and drier kindle is more combustible (Krueger et al., 2015). With increasing temperatures working alongside precipitation abundance and then deficits, these trends are altering fuel profiles and increasing periods of fire potential and, thus, fire season length (An et al., 2015; Liu et al., 2013). 
Fuel moisture is further reduced by day-of fire weather variables such as high temperatures and low relative humidity. High winds then provide an opportunity for ignition and spread (Liu et al., 2013). As we see these conditions become more common, they escalate the potential for wildfire occurrence, as well as increase chances for megafires (fires whose burned area exceeds 100,000 acres) (Lindley et al., 2019; Liu et al, 2013). In whole, climate change has increased the frequency of conditions that are conducive for fires and increased the window of time in which fuels and weather are ideal for igniting and spreading fires (Barbero et al., 2015).  
[bookmark: _Toc165475614] 2.1.2 Trends and Projections in Wildfire Activity 
There have been many efforts to analyze future wildfire threats, with approaches to projections and study areas varying throughout the literature. For example, Dennison et al. (2014) investigated nine ecoregions in the western United States for the period 1984-2011, intending to quantify wildfire trends with greater spatial extent. Focus was given to large fires greater than 1000 acres, likelihood of occurrence, total fire area, size, and date of ignition. Their Monitoring Trends in Burn Severity Project provides boundaries of area burned based on satellite remote sensing data. While many studies have underscored the significance of climate variables as wildfire drivers, Dennison et al. (2014) additionally incorporated seasonal temperature, precipitation, and Palmer Drought Severity Index values for their study area. They also analyzed quantile regression; trends, or slopes over time; and likelihood values.  
Following their analysis of trends, Dennison et al. (2014) found that the number of fires increased at a rate of seven large fires per year for each ecoregion. Total fire area as well as number of fires increased significantly in the Southern Plains and the Arizona-New Mexico Mountains. However, there was much more variation when it came to the date of early season fires. Higher elevation and southern ecoregions trended earlier, and northern and interior ecoregions and Mediterranean California occurred later. It was also found that number of large fires and total fire area increased with drought severity and higher temperatures. Overall, much of the western United States saw significant positive trends in fire activity. 
Also interested in wildfire trends, Liu et al. (2013) investigated potential changes throughout the continental United States under a changing climate for both 1971-2000 and 2041-2070. They measured wildfire potential with the Keetch-Byram Drought Index (KBDI), which uses daily temperature and precipitation data, as well as relative humidity and wind speed. Using regional climate change scenarios from the downscaling of models, they calculated and analyzed spatial patterns and seasonal variations of wildfire potential (measured as KBDI). Comparing KBDI to the modified Fosberg Fire Weather Index allowed them to examine the potential impact of relative humidity and wind speed. The findings from the models and analyses featured in Liu et al. were extensive. An examination of 1971-2000 shows that fire potential had been increasing in recent decades. Moving forward, fire potential is expected to increase throughout most of the U.S. with significant increases in summer and autumn, as well as an extended fire season in the South. The notion that increasing temperatures are the primary cause in fire potential reinforces these seasonal trends. Based on humidity and wind projections, however, fire potential is projected to be reduced in the northwestern U.S. 
Prestemon et al. (2016) looked at projected area burned for 2011-2060 in the southeastern U.S. Historical data were used to build statistical models, which included climate, social factors (e.g., population density and income), and human-caused and lightning ignitions. Three potential emissions scenarios from the Intergovernmental Panel on Climate Change (IPCC) were incorporated in the model. In addition, Prestemon et al. (2016) estimated how the societal factors and land use changes would impact the projections of area burned. Underscoring the significance of societal factors and income, the authors suggested that “locations with higher wealth generally have greater financial resources available for fire suppression and prevention, leading to smaller overall wildfires. Such locations also typically have greater values at risk, which would compel greater investments in suppression and prevention” (Prestemon et al., 2016, p. 725).
Echoing Dennison et al. (2014) and Liu et al. (2013), Prestemon et al. (2016) anticipate an increase in the total wildfire area burned annually in the southeast United States. However, they also discern ample variability by state and ecoregion. For instance, at the state level, they project that Arkansas and Tennessee will see the most significant decrease in wildfire area burned, while Louisiana and Florida may see the largest increase. The difference in these projections were influenced by anticipated population growth, population density, income, and changes to the forest area. Separated by ignition source, it was also found that the projected area burned by lightning-caused wildfire is expected to increase by 34%. Conversely, burned area from human-caused ignition is expected to decrease by 6% due to population growth and, thus, increased land fragmentation and changes in fuel distribution. 
Whether focused on the past, present, or future, all of these studies emphasize predominately increasing wildfire trends. Each also relates the primary drivers of increasing wildfire trends to climate change, particularly where higher temperatures and dry conditions factor significantly.  Corroborating conclusions, as well as the differences in the aforementioned literature, provide unique insight regarding wildfire projections. The amassed research has substantiated the importance of physical drivers of wildfire risk and identified that the risk is anticipated to grow.
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There is a strong physical science argument for an escalating wildfire problem. Trends, predictions, and atmospheric drivers have been thoroughly established by meteorologists, climatologists, physical geographers, modelers, and others in the physical research realm (Liu et al., 2013; Dennison et al., 2014; Neale & May, 2020). However, while the physical trifecta (climate, weather, and fuel) is an influential driver of fire, the human geography component is equally important. Broadly defined, human geography “seeks to understand how people experience events, places, and processes”; it also aims to recognize the factors that shape these experiences (McGuirk and O’Neill, 2016, p. 246). 
The human geographic approach addresses questions of social structures, human values, behavior, actions, beliefs, knowledge creation, meanings, and experiences (McGuirk and O’Neill, 2016; Winchester & Rofe, 2016). Recognizing humans as active participants in fire ignition, land management, and wildfire response, translates wildfires from a physical problem into a human one. Such an example can be seen within Oklahoma where the history of fire exclusion, poor land management, and drought have helped with the successful encroachment and invasion of Juniperus virginiana (eastern redcedars) (Hoff et al., 2018). Given that this species is highly volatile, susceptible to wildfire, and has extreme flame lengths, fire suppression and control by responding agencies is difficult when wildfires occur. Shifting the physical problem into a human one occurs when you humanize the impacts of current and historical land management practices, such as redcedars posing a threat to fire managers and communities building alongside them in the WUI (Hoff et al., 2018).  The subsequent section identifies the human role in ignition and discusses fire managers as key players in the wildfire problem. It emphasizes how fire managers perceive wildfire risk and physical drivers of wildfires. It also considers how those perceptions and organizational pressures inform wildfire management, planning, and response. 
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Although climate, weather, and fuel conditions prime the environment for wildfires, a spark still needs to exist for them to occur. These sparks are often divvied up into two categories: natural- or human-caused. The primary natural cause outlined in the literature is lightning, with a lesser extent of recognition given to volcanoes (Abt et al., 2015; Cardille et al., 2001, Narayanaraj & Wimberly, 2012). Human-caused ignitions, however, have replaced lightning as the primary ignition source for wildfires, with humans being responsible for four times as many fires as lightning (Kinoshita et al., 2016; Nagy et al., 2018).  
Most fires caused by humans are unintentional (Abt et al., 2015). Many studies have linked fire ignitions to campfires, smoking, using fire as a tool (trash burning, land clearing, resource management, etc.), sparks from machinery, railroads, timber harvests, and recreational activities, such as fireworks (Abt et al., 2015; An et al., 2015; Wakelin, 2010). In addition, the wildland urban interface (WUI), population density, and infrastructure (i.e., electrical lines), have been linked to large wildfires (Nagy et al., 2018). The expansion of humans into the WUI and their encroachment into natural and undeveloped areas has increased opportunity for wildfires (Kinoshita et al., 2016). WUIs make up the “fastest-growing land type in the conterminous United States” and introduce a greater threat of fire ignition with humans living in closer proximity to flammable vegetation (Radeloff et al., 2018, p. 3314). Compounding the problem that ignitions frequently occur at WUIs is the fact that houses are often burned at this interface and house fires are the most challenging to extinguish (Radeloff et al., 2018). 
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Research clearly illustrates how humans are the primary ignition source for wildfires throughout much of the contiguous United States (Abt et al., 2015; An et al., 2015; Calef et al., 2008; Nagy et al., 2018; Prestemon et al., 2016). This finding has not been consistent in Alaska, however, where a study by Calef et al. (2008) found lightning to be the primary cause from 1956-2000. Furthermore, in an analysis from 1988-2005, lightning gradually exceeded human ignitions at distances greater than 20 km from settlements and highways (Calef et al., 2008). When investigated at a more regional scale, it is also worth noting that one study by Cardille et al. (2001) found lightning-caused fires to result in larger fires in the western U.S. as opposed to human-caused fires in the Upper Midwest. The complexity of this latter finding is that although humans cause the majority of fires, those ignited by nature are able to rapidly grow in absence of human awareness, access, or intervention (Cardille et al., 2001). Also, while humans may ignite wildfires, they limit their spatial extent with fire suppression and land fragmentation from development (Aldersley et al., 2011; Narayanaraj & Wimberly, 2012). 
Humans are the predominate cause of wildfires abroad as well.  For example, New Zealand grasslands have seen an increase in wildfire ignitions from recreational activities on conservation lands. Very similar to the United States, these ignitions come in the form of overheated vehicles sitting on grass, cigarettes, machinery sparks, campfires, etc. (Wakelin, 2010). Destructive wildfires throughout forests and agricultural lands in Greece have also been attributed to humans, often due to negligence or accident (Alexandrian & Esnault, 1998; Henderson et al., 2005). In a global study, Knorr et al. (2013) argue that humans are the dominant source of wildfires, although they also acknowledge that human impact decreases in sparsely populated regions. Consistent with findings from Aldersley et al. (2011) and Narayanaraj & Wimberly (2012), this global study also discovered that humans may be a source for wildfire decline due to fire suppression efforts and landscape fragmentation.  In conjunction with human ignition, the impact of fire suppression and land management on wildfire tendencies points to the close relationship between human actions, fire management, and wildfire activity. This relationship ultimately underpins wildfire as a human problem, and one that may be best addressed by fire managers.
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Emergent wildfire threats amid a changing climate have required a human response to maintain the balance between society and nature and promote cohabitation. This threat has created a need for experts who can plan for, manage, and respond to wildfires, especially as population increases and communities move further into the wildland boundary with increased exposure (Charnley et. al, 2017; Neale & May, 2020). Much of the responsibility falls on fire managers in government institutions, land management agencies, land planning departments, municipal or volunteer fire departments, emergency management, and state-level natural resource departments (Fischer et al., 2016; Kinoshita et al., 2016; Neale & May, 2020). The term “fire manager” broadly refers to individuals or organizations that work with prescribed fire or wildland fire, or both. Managers could be involved in efforts ranging from the science and research behind fire planning, modeling, forecasting, and response support, to those on the ground actively suppressing or utilizing fire in land management. Among fire managers’ primary concerns are the impact to what the human population holds valuable (e.g., property, life, etc.), and the biophysical risk associated with fires—the latter being determined by the “probabilities of occurrence and the severity of impacts” (Smith et al., 2016, p. 131). These concerns translate to a physical conundrum and a human one, both of which are addressed by different types of fire managers. 
Depending on the organization, fire managers have different approaches to fire governance and reducing wildfire hazards. Given the array of organizations that operate in fire management, the solutions are so diverse and noncomprehensive that wildland fire management has been coined a “wicked problem” (Chapin et al., 2008; Smith et al., 2016). Some managers and institutions prioritize the human impact and are involved in prevention and suppression, while others focus on measuring the potential of the physical problem. Neale and May (2020) refer to these as “frontstage” and “backstage” experts, respectively. Frontstage managers provide the field experience and boots on the ground, while the backstage experts are more office-based and handle the predictions, statistics, and modeling (Neale & May, 2020). 
While both frontstage and backstage expert types are critical in fire management, it has become clear that social dynamics and institutions are a mounting and substantial factor in the wicked problem (Smith et al., 2016). In combination with the biophysical science of wildfires, special attention needs to be paid to these social dynamics at the center of fire management and decision-making, such as individual and organizational perceptions (Ager et al., 2015). The social geographies of experiences, culture, beliefs, values, and knowledge contour human perceptions. In turn, human perceptions show how groups and individuals view and evaluate risk, which can then influence behavior and policy (Leiserowitz, 2006). 
An abundance of research has focused on collective, or group, adaptation to risk (Brenkert-Smith, 2010; Everett & Fuller, 2011; Gordon et al., 2013). Findings have demonstrated that the perception of individual risk is often much lower than the sense of cumulative risk to a community or group, or socially amplified risk (Gordon et al., 2013; Slovic, 2016). Therefore, group risk encourages more mitigation efforts (Gordon et al., 2013). Leaning into this, my research asks how fire managers’ perceptions of wildfire risk, both as individuals and as a group (or as an organization defined in this research) shapes their fire management practices. How do their experiences with and understanding of risk inform their organizational decisions and behavior? Evaluation of risk, or risk perception, determine human behavior and are vitally important to priorities and management practices (Ager et al., 2015). 
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Although organizations encompass their own culture and beliefs, they are comprised of individuals that have been shaped by experiences, values, and worldviews unique to them (Leiserowitz, 2006). This handful of traits, combined with many others, create an individual’s perceptions, and play an important part in driving behaviors (Leiserowitz, 2006). Past events and experiences, social relationships, access to information, and culture are four common themes seen in risk perception literature (Burton & Kates, 1964; Champ & Brekhert-Smith, 2016; McCaffrey, 2004). These four themes, acting as the pillars of my risk perception theoretical framework, can be used to explain fire managers’ actions and behaviors.   
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Devastating fires have been experienced by communities for centuries. During a particularly disastrous period, thousands of lives and hundreds of thousands of hectares of land were lost during the late 1800s and early 1900s. Fires, such as the 1871 Peshtigo Fire in Wisconsin, and numerous other timber-cutting fires in Michigan, left a solemn mark on society. As its World War II efforts wound down, the United States shifted into a newly found war on fire. These experiences reshaped public opinion and perception of risk, which resulted in efforts and resources exclusively directed toward fire suppression and related policy changes (Dombeck et al., 2004). 
Fires have continued to roar throughout the last century. In the previous decade alone (2009-2019), the United States averaged roughly 65 thousand fires per year, over 6 million acres burned, and nearly 2 billion dollars in fire suppression costs by the U.S. Forest Service and Department of Interior (National Interagency Fire Center, 2021). While the occurrence of fires has been a consistent phenomenon, risk perceptions have not. Supported by numerous case studies on human experiences with fire and their perceptions of risk, these events have impacted response actions much differently than what was observed at the turn of the 20th century (Champ & Brenkert-Smith, 2016; Martin et al., 2009) 
In thinking about experience as a direct experience rather than shared or indirect, many research studies have found that experience does very little to impact risk perception (Champ & Brenkert-Smith, 2016; Martin et al., 2009; McGee et al., 2009). For example, risk perception has been found to decrease following a wildfire event in some instances. In addition, perception of risk tends to decline as length of time following the fire increases (Champ & Brenkert-Smith, 2016). As a result, experience does not necessarily lead to mitigation actions or policy changes (Martin et al., 2009). Adding complexity to experience, however, is that past research has found that combining experiences with the consequences of those experiences can create a higher perception of risk. For example, those who lost homes or had to evacuate due to a wildfire were found to perceive a higher probability of wildfire occurrence and the negative impacts associated with them (Champ & Brenkert-Smith, 2016).  
In addition, a common thread in risk perception literature is the notion that once a significant event happens, it likely will not happen again (Champ & Brekhert-Smith, 2016). Coined the “gambler’s fallacy”, this latter perception is described as individuals experiencing something so much, they become numb to it (McCaffrey, 2004, p. 512).  Acknowledging that responses to experience are not universal, however, some studies have noted individuals feeling heightened risk post-fire exposure, while others believe “lightning doesn’t strike twice” (Champ & Brenkert-Smith, 2016, p. 825). Given the research dedicated to risk perception and experience among community residents and the variation in response, it is vital to continue this conversation with fire managers. Understanding past experiences as they relate to level of perceived risk, whether their own or those of the community members they serve, can sway attitudes toward priorities, mitigation, management, and planning strategies.
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Pulling in the concept of shared and peer (or indirect) experiences leads us to a second theme often perpetuated in the risk perception literature: social relationships. Case studies, interviews, and surveys with residents in the wildland urban interface suggest that indirect experience with fire events is a higher predictor of risk perception (McCaffrey, 2004). One such study by Champ & Brenkert-Smith (2016) disseminated surveys to residents in two different communities. Surveys were sent prior to a destructive wildfire, and again, shortly after the wildfire. Responses supported the finding that hearing about an experience through a neighbor or through your social network can have more meaning than if you were to witness an event yourself (Champ & Brenkert-Smith, 2016). With social connections between people acting as “facilitators of information”, it only makes sense that information gleaned from shared experiences can greatly influence perceptions (Ager et al., 2015, p. 1399).  
One of the main factors influencing the strength of these relationships and information flow is trust. People are much more likely to trust a friend or neighbor than agencies, experts, or anyone residing outside of their social bubble (Champ & Brenkert-Smith, 2016). Trust is something seen through a social context that can change perceptions and influence whether people decide to act on shared information and perceptions (Paveglio et al., 2019). Lemos & Morehouse (2005) reiterate this by saying trust can change whether someone believes information or knowledge to be legitimate. Trust in knowledge has strong abilities to shape perceptions, decisions, and actions (Lemos & Morehouse, 2005). This becomes incredibly relevant when discussing fire management organizations, their relationship with communities, and whether trust exists between the scientists disseminating wildfire information versus those who use it.
[bookmark: _Toc165475622] 2.2.4.3 Access to Information 
Creation of knowledge through the social contexts mentioned in the preceding section is just one of many ways people access information. This is vital in the world of risk perception and management in that information has potential to alter perceptions and behaviors. The cautionary tale with information, however, is that information does not necessarily equate to fact or truth (Schein, 2010). Again, validation and acceptance of information often requires a social consensus from your social network (Lemos & Morehouse, 2005; Schein, 2010). Standalone information separated from the social context perpetuating it, no matter how detailed, is often insufficient to amplify concern or risk perception (Leiserowitz, 2006). Furthermore, there is little evidence to suggest that access to information leads to awareness or action (McCaffrey, 2004). All of this is not to say that information is not important; rather the point is that the vehicle through which people share and obtain information may be vital in influencing perceptions. Whether that ‘vehicle’ is a trusted friend, trusted agency, or trusted website is imperative.  
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Risk perception theories commonly claim that culture powerfully crafts people’s perceptions. According to Schein’s (2010) observational and clinical approach as a psychologist, it was deduced that culture helps direct where people place their values and concerns. This can then influence how they formulate beliefs and perceptions (Schein, 2010). Such a cultural lens can help explain behavior, resistance or acceptance to change, and the level of willingness to respond to environmental concerns (Schein, 2010). With particular focus on environmental concerns, Burton & Kates (1964) try to simplify the relationship between culture and environmental hazard perception by suggesting it may merely come down to human attitudes about nature.
Burton & Kates (1964) proposed three categories of cultural belief systems. First, that humans have no control over nature and are, thus, subject to it. Second, that humans should live with nature and maintain balance for the benefit of both the environment and society. Or, third, that humans have power and control over nature (pp. 431-432). Depending on which belief system a culture resides can have major influence on how environmental risks, such as wildfire, are perceived and addressed.  This anthropological study whose researchers lived within multiple communities and cultures, ascertained that variations in these belief systems affected management policies (Kluckhohn & Strodtbeck, 1961; Burton & Kates, 1964). For example, those who believe in the dominance of nature were less likely to be aware of and participate in environmental control strategies (Burton & Kates, 1964).
More recent researchers have found themselves arching toward similar conclusions. Experience of past events, education, and awareness do not necessarily increase perception of risk, nor lead to action (Burton & Kates, 1964; Gordon et al., 2013; Leiserowitz, 2006; McCaffrey, 2004; Moritz et al., 2014). All of these components do, however, shape and influence mental heuristics or “rules of thumb” that affect how people make decisions (Gigerenzer, 2021). Heuristics impact perception and evaluation of risk as “people are exposed to information about themselves, other persons and events, and have to make decisions or formulate judgments about these entities” (Kahlor et al., 2003, p. 356; Slovic et al., 2005). Based on the latter, access to information (including via media), experience, and culture can bias how risk is perceived and how mental shortcuts are created. 
Given the variance and complexities of risk perception observed among individuals, risk perception as it relates to fire management is worthy of additional consideration. Experience, information, and social dynamics, in combination with a cultural lens, are vital pieces to the “wicked problem” and more research needs to be done through an organizational, fire management lens, in particular. Management efforts will require an understanding of these social dynamics, and perhaps, a transformative shift in perceptions and beliefs (McWethy et al., 2019). Coexistence will involve understanding human perceptions, potentially flipping those perceptions, adapting, and finding a balance between accommodating fire and fighting it (Moritz et al., 2014).  The arenas in which these evolutions will take place are fire management organizations at local, state, federal, and regional levels.
[bookmark: _Toc165475624]2.3 Organizational Framing and Methodology
The wicked problem of wildfire becomes more complex in an organizational setting. To address that complexity, an organizational geographies approach is a useful lens for studying social structures and cultural values in fire management. Organizations are dynamic units distinguished by various motivations, goals, and inter- and intra-personal relationships. When viewing organizations as a governing framework, they can be used to understand components that control attitudes, behaviors, and policies (Fischer et al., 2016). Del Casino et al. (2000) argue that organizations can be unique objects of geographical analysis that provide useful operational entry points for studying such relationships. 
Potential methodological frameworks for studying organizations in geography include spatial science where the organization is mapped; critical realism that contextualizes the organization; and post-structuralism, which deconstructs the organization. Spatial science frames organizations as distinct entities in space and time with measurable attributes; entities that consist of transactions with the external environment and whose interactions can be studied; and whose organizational characteristics can explain the behavior of individuals within the unit (Del Casino et al., 2000). Examples of how critical realism frames organizations include recognizing them as objects and events “produced by the interactions of mechanisms and structures”; whose activity and impacts are mediated at a local, regional, and global context; and whose individuals with practical knowledge can influence organizational practices, social relations, mechanisms, and structures (Del Casino et al., 2000, p. 529). Post-structuralism framing, on the other hand, would look at organizations as products of power relations that determine operating procedures, rules, and practices; social arenas that produce knowledge and meaning while also allowing for social interpretations to be challenged; and whose practices and discourses can create identities and influence actions, for example (Del Casino et al., 2000, p. 529).
My research draws on a combination of these organizational geographies presented by Del Casino et al. (2000) by mapping, contextualizing, and deconstructing fire management organizations within the U.S. Utilizing an organizational lens and framework, with specific focus on an organization’s social dynamics and functions, can help explain how the problem of wildfire risk is being addressed and how management practices are shaped and implemented. Organizational theory can be defined as “the study of how organizations function and how they affect and are affected by the environment in which they operate” (Jones, 2013, p. 30). This definition, however, can be expanded by saying the “environment” it is affected by and in which it operates consists not only of social relationships and internal and external pressures (e.g., politics and power), but an environment shaped by perceptions. After all, perceptions are where values and beliefs are placed, and therefore have the power to dictate management strategies (Chapin et al., 2003; Garvin, 2001).  
Fire management, risk communication, and community resilience are often driven and shaped by institutional dynamics across scales (Abrams et al., 2015; Boholm, 2019). The environment organizations interact with is made up of other organizations at various scales (or “levels” as termed in my research), communities, and sources of economic, social, and political pressures (Jones, 2013). The institutional levels and units at play range from federal and state agencies (e.g., the United States Forest Service and state-level departments of natural resources) all the way down to the neighborhood level (Fischer et al., 2016). Organizational structures and actions utilize social processes, rules, regulations, and resources to either enable or hinder management, adaptation, and mitigation actions of other individuals or organizations (Jakes et al., 2010). The amount of influence organizations have on management strategies and practices, as well as their unique makeup of social constructions, make them principal actors in the human-wildfire problem.  
Although organizations are often the influencers, there are many factors that also influence how an organization functions and how decisions are made. This is demonstrated in the numerous organizational approaches discussed in literature (Aldrich & Pfeffer, 1976; Del Casino, et al., 2000; Jones et al., 2013; Faulconbridge & Hall, 2009). My research will be informed by and build upon these approaches and concepts. The two supporting concepts employed in my organizational theoretical framework will be delineated as internal and external pressures. For example, power, politics, perceptions, and culture can be investigated as either internal or external pressures. I form these supporting concepts with the acknowledgement that organizations are not closed systems and will likely experience overlap between the two.  
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One aim of my research is to assess internal and external organizational pressures, in addition to the physical environmental pressures, that influence organizational perceptions and decisions. How these pressures interact adds an additional layer of complexity. I pull from research investigating organizational drivers in the literature to share what this framework is built on. Recognizing that the amount of pressures and forces steering organizations is boundless, I focus on power, culture, and politics within this context. 
Power is the ability to influence conflict, decisions, and overcome resistance (Jones, 2013). It comes in many forms with some of the leading sources being authority, which can be codified through legalities or cultural foundations; control over resources; and control over information (Jones, 2013). Internally, power may present itself as agency leadership and carry with it the ability to shape organizational behavior and values (Schein, 2010). It may also be represented through an internal organizational power struggle that grows from a response to an environmental problem inherent to a particular organization in which the reallocation of resources benefits some and not others. This imbalance of benefits between multiple parties can create conflict within the organization and be met with resistance or acceptance of organizational decisions (Jones, 2013). Power can also be conceptualized externally as a dynamic between two organizations across space, with competing resources and actions that influence the behavior of one another (Faulconbridge & Hall, 2009; Jones, 2013).  
Not far removed from the power of leadership and its impact on values, pressures built from organizational culture can sway decision-making. Shared values and norms make up an organizational culture, controlling member interactions with one another, as well as with those residing outside the organization (Jones, 2013). In a broad sense, many scholars believe “organizational action is fundamentally shaped by social and cultural processes” (Lounsbury & Ventresca, 2003, p. 458). Furthermore, culture is continually being reinforced and created within social systems, including organizations, and has the ability to explain how those systems function (Schein, 2010). With as much influence as culture has on people and behaviors, cultural values can represent themselves as a number of internal and external organizational pressures.   
Politics are an additional influential pressure, which have acted as a force on and within organizations throughout history (Drucker, 1992; Jones, 2013). Internally, organizational members sometimes have to weigh their actions and whether there will be any political costs—political costs that may result in adverse career consequences or personal lawsuits (Thompson, 2014). Under an ever-changing political climate, government agencies at all levels have had to adapt their management strategies and organizational functions to fit the political circumstances (Berke & French, 1994). For example, timing of mitigation efforts have often been based on when supportive political officials are or will be in office (Berke & French, 1994). Whether politics work within a system or force themselves on a system from the outside, its impacts are often far reaching.   
A review of the scholarly literature within my many research areas (i.e., wildfire, climate, risk, perceptions, organizations, and decision-making), provides my research with solid roots. Despite the complexity and many moving parts of my research questions, they have found a home under the theoretical framework of risk perception and organizational theory. It is within these frameworks I seek to explain and understand organizational decisions and actions around the increasing threat of wildfires. Risk perceptions are constructed through social relationships, information, and cultural ideas, meanings, and practices. When these perceptions are expressed not just through individuals, but as a social system, they can influence an organization’s values, actions, and decisions. Approaching these concepts through an organizational lens will allow a deeper understanding of those perceptions and how they are met with internal and external pressures. An increased understanding of organizational pressures and perceptions will improve decision-making in the face of the very human, wicked wildfire problem. These latter goals bring me to my research questions outlined in the introduction, and the methods I use to answer them. 
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To enrich conversation and insight within various organizational levels of fire management, I used surveys and focus groups, with the latter represented as a case study. Questionnaires were distributed at a national level to federal and state fire management organizations. Focus groups were then held in northeast, northwest, central, southeast, and southwest Oklahoma to garner more localized viewpoints. This mixed-method approach made it more logistically feasible to collect, analyze, and compare qualitative and quantitative data across a large spatial extent of fire managers. Supporting this approach was the fact that these methods have matured and developed throughout the years and are well-established in the literature (Winchester and Rofe, 2016). 
According to McLafferty (2010), questionnaires are ideal for uncovering institutional attitudes. At an individual level, they also uncover attributes, behaviors, and beliefs (McLafferty, 2010). McGuirk and O’Neill (2016) suggest doing this in a systematic way by posing standardized, formally structured questions to a sample population. This method allows for self-reported observations and delivers a collection of qualitative and quantitative data (McGuirk & O’Neill, 2016; Rattray & Jones, 2007). Questionnaires also offer flexibility with open-ended questions (Rattray & Jones, 2007).  By incorporating open-ended questions in my survey, participants are allowed to make comments without limitation, reflect, and expand on their interpretation of the questions. Mixing the open-ended questions with closed questions in the form of lists, rankings, and scales, further expands the robustness of the survey.
In addition to question structure, combining qualitative and quantitative questions can be very beneficial. For one, they can reveal patterns that divulge broad structural relationships (Elwood, 2010). They uncover useful information about institutions, such as attitudes and opinions about social, political, and environmental issues, which makes them invaluable in understanding fire management organizations (McLafferty, 2010). Since people are often more forthcoming with opinions when offered anonymity, surveys give participants a secure space to reflect on their institutional roles and struggles (McGuirk & O’Neill, 2016). Given these strengths and benefits, questionnaires were one of the most practical methods for reaching fire managers across the country and asking about their experiences and perceptions.
Locally organized focus groups were selected as a follow-up method to the questionnaires. By having conversations with participants, additional information can be uncovered that was potentially only hinted at or overlooked in a questionnaire. Using focus group interviews allows the exploration of more complex behaviors and motivations among fire managers. This method also provides insight as to where there may be debate or consensus around meanings and experiences (Dunn, 2016). All interview types, including those set in a focus group, are useful for understanding meanings, relationships, and interactions (Elwood, 2010). Focus group interviews afford an opportunity to gain information from “gatekeepers of knowledge” and amplify previously unheard voices (Winchester & Roffe, 2016). 
To moderate conversations about fire managers’ experiences and concerns, I selected the use of semi-structured focus group interview questions. This structure focuses on the content around the questions, which are predetermined to an extent, but allow informality and flexibility (Longhurst, 2010; Dunn, 2016). Successfully using this semi-structured approach requires listening carefully, creating a comfortable environment, and allowing room for open discussion within responses (Longhurst, 2010). Since the semi-structured focus group setting is more conversational, it is also possible to interject when necessary to redirect questions or expand on them (Dunn, 2016). Additional benefits include the ability to observe non-verbal cues and hear responses in participants’ own words. If confusion around a topic or question arises, or there is a misunderstanding between the moderator and participants, these issues can be immediately resolved (Baker & Edwards, 2012; Dunn, 2016).
The five focus groups comprise a state-level case study that is useful for understanding a larger body of fire managers. According to Gerring (2004, p. 342), case studies are “an intensive study of a single unit for the purpose of understanding a larger class of (similar) units.”  Investigating subsets of a population or smaller instances of a larger phenomenon allow for a better understanding of the in-depth nuances of the phenomenon (Baxter, 2016). While the focus groups are representative for local managers specific to Oklahoma, each group represents a different region of the state. Given that Oklahoma has some of the most diverse ecoregions in the country (Travel Oklahoma, 2023), each focus group identifies with unique geographic and wildfire management challenges and techniques. In addition, each Oklahoma region is equipped with different resources and different fire management histories. The diverse circumstances and backgrounds among the Oklahoma focus groups can draw parallels to other cases and organizations throughout the country (Baxter, 2016).
The benefits of the case studies, focus group interviews, and survey methods discussed above demonstrate their utility and practicality for my multi-scalar research audience and research questions. Surveys and focus groups allow deep exploration of perceptions, attitudes, behaviors, and relationships across local, state, and federal fire management organizations. These methods also have the power to theorize and explain fire management and decision-making at large, while acknowledging the contextual influences across the various levels (Baxter, 2016). The use of interviews and questionnaires, and their ability to draw qualitative and quantitative data can help explain human experiences and perceptions, especially among different social structures (Elwood, 2010). This latter information will reveal drivers of perception and the factors that influence decision-making across fire management organizations. These methods, analysis, and findings will be detailed more thoroughly in the next section.




[bookmark: _Toc165475627]CHAPTER 3: SURVEYING THE FIRE MANAGEMENT LANDSCAPE
[bookmark: _Toc165475628]3.1 Introduction
	With a long road ahead, paved with complex perceptions and challenges within fire management, the best path forward in addressing my research questions was to first disseminate surveys to fire managers at the federal, state, and regional level. By using this approach, I tackled my research questions on perceived wildfire risk, its association with climate change and humans, decision-making products and information, organizational pressures, and policy and planning. Intent on comparing these questions and findings across various organizational levels, this would be one of two methods used in receiving feedback from diverse fire management organizations. A mixed method approach with qualitative and quantitative data from surveys and then followed-up by locally facilitated focus groups provided a comprehensive story on fire management and risk perception. In the section that follows, I discuss my survey design, data analysis, and the demographics of the respondents. I then detail the results that were uncovered from my survey that addressed the various topics outlined in my research questions. 
[bookmark: _Toc165475629]3.2 Survey Design and Analysis
	I designed the survey to be as comprehensive as possible, carefully considering its structure, content, readability, and clarity. It consisted of 47 questions and incorporated multiple-choice, open-ended, Likert-type, and ranking formats. By diversifying the question format, I was able to garner qualitative and quantitative information pertaining to fire managers’ unique understanding and perspectives of wildfire risk. Furthermore, the mixed method approach offered the opportunity to incorporate participants’ different ways of knowing (Elwood, 2010). To reach as many fire managers as possible, I leveraged my existing networks and relationships within the fire management community, snowball sampling, and targeted online searches for federal and state fire management organizations. This strategy allowed me to directly email my online survey to 938 potential participants, with additional participants reached through email forwarding and listservs. Acknowledging the length of my survey and my underestimation of the time it would take to complete it, I was pleased—and immensely grateful—to have received 264 survey responses. Based on the direct number of known emails sent, that gave me a robust response rate of 28.1%. 
The design and distribution process provided valuable insights and broad representation from federal, state, and regional fire managers across the United States. Quantitative analysis from the ranking, Likert-type, and multiple-choice questions gave a succinct and quantifiable assessment of the fire managers’ views and preferences. This coupled nicely with the open-ended responses, which uncovered detailed thoughts and emerging themes. To better organize and grasp these emerging themes among the qualitative answers, I coded the content of the open-ended questions. This method of analysis allowed for me to organize and better navigate the large amount of data, as well as more easily explore it and uncover themes (Cope, 2021).
Using Word and Excel, I performed content analysis to identify and quantify terms or phrases. I simultaneously created an index of code numbers that were uniquely associated with particular phrases in Excel, while also marking that code in the survey’s Word document by means of comments and track changes. Given that my survey was already organized by topic (risk, decision-making, pressures, etc.), I created descriptive, in vivo codes that came directly from phrases within each individual’s response (Cope, 2021). Each open-ended survey question, then, had its own set of codes. Once the appropriate questions were coded, I determined the prevalence and pattern of each theme with many themes repeated throughout the entirety of the survey. An example of the code developed for one of the survey questions can be seen in Figure 2. 
[bookmark: _Toc163125900]Figure 2. Example of thematic coding from survey question 44.






The example in the figure above organizes the themes according to the percentage of mentions by participants. Due to differing response counts for each question, the percent frequencies needed to be re-calculated based on the varying number of participant responses. After sorting the themes by frequency, I was then able to determine the predominant comments or concerns, as well as analyze the relative frequencies in comparison with one another.
[bookmark: _Toc165475630]3.2.1 Demographics
	Demographic data reveals the geographical diversity of the participants, with fire managers representing 34 states, four regions, the national level, and two international locations. Oklahoma was highly represented, which resulted from the existing networks used in my survey distribution. Participants were predominantly male, comprising 85.6% of the total, with females accounting for the remaining 14.4%. The age distribution followed a bell curve with a significant majority being over the age of 45. Participants’ years of experience ranged from less than five to 55, again following a bell curve with the majority having served 16-25 years in fire management. Capturing the various levels within the organizations, 57% of participants identified as mid-level fire managers, followed by 34.6% who identified as top-level. Noteworthy, however, was that among the 38 female participants, only 12 occupied these top-level positions. Based on these demographic responses, the survey highlighted far greater participation of older, experienced, mid-level to high-level male fire managers. If this is representative of the field at large, there exists a strong gender disparity in senior leadership roles, as well as a lack of young recruits and early professionals. This underscores the need for greater diversity in the field, which can potentially impact risk perception and decision-making.
[bookmark: _Toc165475631]3.3 Risk Perception
The survey results indicate a significant level of concern among federal, state, and regional fire managers regarding wildfire risk and its associated impacts and threats. When prompted to assess the level of risk linked to wildfires, 47.2% of the participants indicated a high level of risk, while 34.7% described it as moderate. Being that "high" and "moderate" were the top two levels of risk provided in the survey, a considerable portion of participants perceive wildfires to pose a substantial level of risk. Given the opportunity to rank specific fire-related threats in order of concern, participants assigned significant concern to wildfire severity, and rated wildfire season length, fuel, frequency, and size much lower on the scale (see Figure 3). When asked to expand on additional risks or concerns, the top five mentions include the wildland urban interface (WUI) or human-environment interaction, fuels and land management, staffing, resources, and money. 

[bookmark: _Toc163125901]Figure 3. Wildfire threats ranked by perceived level of concern.











These prevalent concerns and perceptions among fire managers can be attributed to over 80% of participants reporting experience with a catastrophic fire event and 56.8% having experienced these events within the last two years. Furthermore, approximately 70% of the surveyed fire managers acknowledged that these past fire events have influenced or altered their perspectives on wildfires. Within the detailed field of answers on how past fire events changed their views, 40.2% discussed their observation of increased severity and risk. Additional comments pertain to how their experiences inform their management decisions and operations, as well as a large number of participants recognizing the need to improve fuel, land management, and prescribed burning. Participants’ comments emphasize how firsthand experiences profoundly shape attitudes and perceptions within the fire management community. 


[bookmark: _Toc165475632]3.3.1 Wildfire Risk and Climate Change
In examining the association between wildfire risk and climate change, the survey revealed valuable findings regarding fire managers’ perceptions. Those who are moderately or extremely concerned about climate change in general accounted for 47.9% of participants, underscoring a fair amount of apprehension around the topic. However, when asked how concerned they were that climate change will potentially escalate the wildfire threat, 56.3% of participants conveyed moderate to extreme concern. This suggests a heightened level of concern specifically related to the intersection of climate change and wildfire risk. When pushed further on their level of confidence on whether climate change could be primarily attributed to humans, 31.5% expressed “not at all” to “somewhat”, while 49.8% selected “moderately” to “very confident”. Among the fire managers, 49% also acknowledged that their views on climate change have shifted over the years, and with the majority showing concern of climate change impacts on the wildfire threat, it is likely this shift has moved toward the acceptance of the phenomenon.
Climate change, its relation to wildfire risk, and whether climate change is primarily a result of human activity was further analyzed at a geographical level. When managers were asked how concerned they were about climate change, 72% of those extremely concerned were located in the western United States. Conversely, for those who selected “not at all concerned”, 94% were located in the central or eastern U.S. Most fire managers who took the survey expressed moderate or extreme concern over climate change’s impact on wildfire threats. However, 93% of those not at all concerned and 87% of those only slightly concerned were again from central and eastern regions. As it pertains to humans being a primary factor in climate change, western fire managers accounted for 62% of those very confident in the human role, while 87% in the central and eastern regions indicated they were not at all confident in human involvement. Despite these geographical differences in views on wildfire risk causes and climate change, it is crucial to reiterate that 82% of fire managers rated the overall level of wildfire risk as ‘high’ or ‘moderate’.
[bookmark: _Toc165475633]3.4 Decision-Making Processes
[bookmark: _Toc165475634]3.4.1 Communication and Collaboration
	Fire managers rely on a diverse collection of products and information to guide their decision-making processes, often emphasizing effective communication internally and externally. Regarding communication with the public, 75.9% of participants reported that their organization communicates most or all of the time. The primary vehicles of communication included social media, public information officers, print media, email, and television media. Similarly, collaboration and communication with other fire management organizations was perceived positively with 77.2% indicating frequent communication. Email and phone emerged as the predominant methods of communication among the various organizations. Highlighting a strong network of inter-agency cooperation, collaboration stretched across organizations at various levels with notable engagement at the municipal, county, tribal, and neighborhood level. Particular attention was paid to communication at the county level by state and federal agencies. 
[bookmark: _Toc165475635]3.4.2 Tools and Information
	Weather forecasts and various forms of information, products, and tools are vital to the decision-making process in fire management. When asked to rate the level of importance of different forecast periods, participants overwhelmingly prioritized day-of forecast periods, with 89% declaring them very important. Three-day forecasts were the second highest valued period, with 78% also rating them as very important. As the forecast period increased, however, the importance to fire managers decreased. Monthly and weekly forecasts were moderately important to the majority of participants, while most thought multi-month forecasts, often climate or seasonal, were only slightly important. Regarding agency responsiveness to planning and addressing the climate change-driven wildfire threat, 46.1% of federal, state, and regional fire managers feel their organizations are somewhat or not at all responsive. Only 26.6% said their organizations are moderately or very responsive. This coincides with the intriguing finding that, although most fire managers expressed concern over climate change increasing wildfire threats, the majority still do not consider climate change and longer temporal forecasts in their decision-making or planning. In coordination with the short-term forecasts they do use, fire management organizations often use external websites and tools. The most widely used resources include the National Weather Service; state Mesonets; state, regional, or university level decision-support platforms; and federal websites and management tools. Most participants reported equal use of external and internal tools created by their own organizations to aid in decision-making, which further demonstrates the importance of various decision-support tools.
[bookmark: _Toc165475636]3.4.3 Pressures
	Fire managers navigate a complex landscape of internal and external pressures that influence their decision-making processes. According to responses from those surveyed, finances, including budgetary constraints, play a significant role in organizational decisions, with 70% claiming it dictates their decisions most of the time or all of the time. Immediate threat to life and property, such as day-of emergencies or events, were cited as very influential as 68.3% acknowledged its impact on decision-making.  Politics were a significant factor as well, with 53.4% indicating that politics drive their decisions at least half of the time, most of the time, or all of the time. Climate change was less likely to have any pull on their decision-making as the majority said it only sometimes, or never, influences decisions. Similarly, ecological impacts, community culture, and social or community approval were also unlikely to influence decisions.
[bookmark: _Toc165475637]3.5 Operations
[bookmark: _Toc165475638]3.5.1 Policy and Related Actions
	Fire managers deploy diverse strategies to mitigate wildfire threats and adapt to evolving challenges. Among the possible actions to reduce wildfire threats, nearly 70% of participants said they have taken steps to manage fuel and land. The second prioritized action involved public outreach and education initiatives with a focus on wildfire awareness and fuel management. The following three most prevalent actions identified by fire managers include mass communication and messaging, agency partnerships and collaboration, and efforts to increase mitigation and build adaptive communities. Many participants noted that their agencies take a multi-layered approach, employing a combination of these strategies. Some specific actions included creating and supporting FireWise Communities (a program to assist communities with reducing wildfire risk), visiting schools, using social media campaigns for fire prevention messaging, fuel thinning projects, and procedural documents for prescribed burning. 
When asked about changes to their organization’s decision-making processes, approval processes, incident response, and project prioritizations over the years, 22.4% of the respondents admitted to a complete lack of observed change. Those that did cite changes gave two primary responses: enhanced agency collaboration, coordination, and communication; and factors influencing their actions and decisions. Regarding the latter, society, resources, politics, funding, updated scientific insights, and shifting agendas were mentioned as influentially significant. Conversely, when asked how influential their organizations were with altering local, state, or federal fire management policies, they indicated varying degrees of success. Thirty-seven percent said they impacted policy “sometimes”, 25.2% said “most of the time”, 17.3% selected “half of the time”, and the remaining responses were split between “always” and “never.”
[bookmark: _Toc165475639]3.5.2 Challenges and Successes
In addressing the biggest challenges facing their organizations, several recurring issues were revealed (see Figure 2). Foremost were the cyclic nature of the budget, with concerns revolving around the availability of funds, as well as the timing and manner of how those funds were allocated. Despite the critical need for fuel management, funding is often distributed to alternative projects, such as suppression efforts. In addition, staffing was identified as another pertinent challenge with recruitment, funding for staffing, and the quality of staff (e.g., sufficiently trained and experienced), mentioned in particular. Although there was significant concern over the aging demographic within their organizations, participants expressed hesitancy around the work ethic and motivation of younger recruits. 
Reflecting on the changes in funding levels over the past decade, a significant portion of respondents (46.6%) reported either stagnant or decreasing funding, while 39.1% noted an increase. Roughly eleven percent highlighted funding instabilities and fluctuations, and approximately 12% felt the need to point out that the funding levels were insufficient. Several participants underscored the repercussions of these financial dynamics, with many commenting that they are continuously asked to “do more with less.” Furthermore, for many who said their funds were stagnant or have increased, these funds remain insufficient to make up for increasing costs.
Despite these challenges, each organization has their strengths. Diverse agency sizes—both large and small—offer different advantages, with larger organizations commenting on their capabilities and resources, and smaller ones emphasizing organization, relationships, and the ability to get things done. Furthermore, 28.2% cited the dedication and drive of staff as a keystone to their strength and success, and 26.4% mentioned their staff’s skills, knowledge, and training. Effective partnerships and external coordination efforts were recognized as key assets by 14.4% of participants, and 13.2% claimed strong relationships internally among staff, and externally with the public and stakeholders, were paramount to their success. Given the numerous challenges fire management organizations face, these strengths underscore their ability to navigate those challenges by utilizing their passion, dedication, experience, and teamwork in the face of increasing wildfire risk.
[bookmark: _Toc165475640]3.6 Survey Discussion
The findings from this survey shed light on several critical aspects of fire management at the federal, state, and regional level; encompassing perceptions, pressures, challenges, strengths, and operational strategies within the field. By analyzing these results, we can glean valuable insights, identify connections, and address apparent contradictions, all of which contribute to a deeper understanding of fire management. Demographically, the predominance of mid- to high-level, male fire managers aged 45 and older underscores the pressing need for better diversity and representation in the field. This observation coincides with the struggle to train and recruit new fire managers. 
While wildfire severity emerged as the highest-ranked threat when the survey provided participants with pre-identified options, the ability for fire managers to elaborate on additional threats and concerns reveal fuel and land management as a top response. This suggests that fuel and land management, along with the impact of a growing population, may pose a greater threat than initially perceived by fire managers. It was perhaps the opportunity to think more deeply about their concerns in the open-ended questions that allowed this insight. This observation highlights the importance of considering broader perspectives when assessing risk factors by both researchers and organizations, which could potentially shift priorities, strategy, and funding allocation. 
Further findings showed the concern over climate change escalated when combined with the threat of increasing wildfire risk. This indicated that while changing weather patterns were apparent, it was the addition of the human impact that exacerbates the perceived wildfire threat. However, despite acknowledging the connection between climate change and wildfires, the majority of participants did not integrate climate change forecasts into decision-making or planning processes. Participants primarily attributed this lack of prioritization and consideration for long-term planning to inadequate staffing and funding, both of which fluctuate in relation to federal administration priorities. Such priorities and interest are often based on decision-makers’ short-term memories and hot button issues, which tend to peak following catastrophic events. Without stable, long-term funding, planning remains nearsighted. Funding will continue to pose as a significant hurdle to effective implementation unless adequately addressed. 
In addition to staffing and funding challenges, many managers discussed the responsibility of landowners in land management practices and expressed frustration over the public’s perceived lack of understanding and action in preventing wildfires. Mental health and safety concerns among fire management personnel were also noted, underscoring the importance of addressing internal well-being within organizations. The frustration in the surveys was palpable regarding the risk placed on fire managers when the public and landowners often exacerbate the risk. A fair amount of resentment and anger was expressed in the fire managers’ comments about risk to their comrades’ life and safety, as well as wasted time and efforts. 
Furthermore, while fire managers advocate for increased collaboration and education between themselves and the public, there appears to be a disconnect between existing efforts and what they see on the ground. Given the magnitude of responses where participants identified their outreach and educational initiatives, as well as collaborations with the public and schools, there still exists a negative perception and stereotype around fire. There is little understanding around prescribed burning, land management, and development, and how those efforts play into fire risk. With the “all fire is bad” perception by the public, prescribed burns are often deemed dangerous and portrayed poorly by the media. What and how wildfire risk and management topics are communicated between fire managers and the public requires more attention. Other contradictions arose when participants commented on the challenges and irritations around public perception in the open-ended responses. This demonstrates the significance of public perception despite fire managers indicating on a multiple-choice question that social and community approval had minimal influence on organizational decisions. 
To address these challenges and disconnections, focus needs to be given to education, communication, staffing, funding, the need for fuel and land management, and the increasing threat of human impacts. The groundwork exists with current policies and actions, but there needs to be a concerted effort to enhance the effectiveness of public communication and education strategies. We need to find ways to promote defensible spaces (a perimeter of reduced fuel around private properties), provide resources for landowners to do that, educate on accidental human ignition factors, and alter the overall negative perception of fire and prescribed burning. In addition, fire managers and researchers must reach beyond the public and improve communication with funding sources regarding wildfire risk, fuel management, and mitigation. Having better informed funding sources who understand the significance and need for fire management can improve the stability and long-term planning potential within fire management organizations. Improved federal and state funding, combined with enhanced outreach and education by fire organizations (e.g., town halls, workshops, camps, school outreach events) can also increase interest in the profession of fire management and aid in recruitment and retention. Overall, addressing these issues will be crucial in strengthening the fire management field, mitigating wildfire risks, and fostering resilience within communities. 





[bookmark: _Toc165475641]CHAPTER 4: VOICES FROM THE FIELD: FOCUS GROUP INSIGHTS
[bookmark: _Toc165475642]4.1 Introduction
	Riding on the coattails of the surveys and tapping into lessons learned, I wanted to get to the heart of local fire management by conducting focus groups within Oklahoma. While the surveys offered valuable perspectives from federal, state, and regional fire managers across the nation, I was eager to hear from the Oklahoma voices in the field. Being situated in central Oklahoma presented a unique opportunity to sit across the table from those with their boots on the ground, connect, and have meaningful dialogue. Over the course of this project, I facilitated five focus groups across the state, aiming to better understand fire managers’ perceptions on wildfire risk, decision-making, and pressures. In the upcoming chapter, I provide an overview of the focus group design and data analysis, as well as the conversations that transpired. During those conversations, participants shared insightful realizations, lessons learned, experiences, and reflections in response to the research questions I asked.
[bookmark: _Toc165475643]4.2 Design and Analysis
To initiate the focus group experience, I utilized the same established network and professional affiliations within the fire management sphere as my surveys and circulated a focus group recruitment email. The email elicited interest from 36 fire managers. In response, I worked with each prospective participant to discern which regions within the state they could most easily travel to—northeast, northwest, central, southeast, and southwest. Five potential dates were offered, affording flexibility to the fire managers. I grouped participants based on where they lived and when they were available, aiming for five to nine people per group. After receiving RSVPs from 35 individuals, I carefully mapped out and selected towns in each region to minimize travel time for attendees. Once the dates and locations were finalized, I found suitable venues that were convenient, easy to get to, and offered a warm, relaxed, and informal atmosphere. I reserved private rooms at the public libraries in Norman, McAlester, and Sand Springs, Oklahoma. Since the libraries were unavailable in the other two locations, I arranged for a rentable office space in Lawton and a training room at the County Events Center in Woodward.  
Table 1 below details the focus group dates, locations, participant demographics, and affiliations, while Figure 4 maps out the relative focus group locations throughout the state. In total, twenty fire managers participated in these focus groups. The composition of focus groups can be designed in a variety of ways, such as grouping by commonalities, homogeneity of roles, whether participants are acquainted, etc. (Cameron, 2016). Among the selected participants was the common characteristic of working within fire management—a choice made during recruitment and a factor of commonality that would promote discussion on sensitive and controversial topics (Cameron, 2016). The compositional structures of my focus groups, however, were primarily reliant on participant location and availability. Despite the homogeneity of being fire managers, there was heterogeneity of roles and affiliations among the participants that allowed for various perspectives, experiences, and knowledges to be shared (Cameron, 2016). A significant shortcoming in the composition was the limited participation of females. This same lack of gender diversity was apparent in the survey participation and speaks to a broader issue in fire management diversity that spans all organizational levels. Notwithstanding the lack of female representation, the general composition of the focus groups aided in lively discussion. This resulted in a copious amount of recorded material that then needed to be transcribed and analyzed. 
	Location
	Date 
	Participants Attended [Number Recruited]
	Gender
	Fire Management Affiliation

	Lawton, OK
	9/9/2022
	1 [5]
	M
	Rural Volunteer Fire Department

	Norman, OK
	9/14/2022
	4 [9]
	M
	City/Career Fire Department

	
	
	
	M
	Prescribed Burn Association

	
	
	
	M
	Rural Volunteer Fire Department

	
	
	
	M
	National Weather Service

	Woodward, OK
	9/16/2022
	5 [8]
	F
	Emergency Management

	
	
	
	M
	Prescribed Burn Association

	
	
	
	M
	Volunteer Fire Department; Career Volunteer Department; Emergency Services; Nonprofit Disaster Relief Program

	
	
	
	M
	Oklahoma Department of Wildlife Conservation

	
	
	
	M
	Nonprofit Conservation Organization

	McAlester, OK
	9/28/2022
	5 [6]
	M
	Emergency Management

	
	
	
	M
	Natural Resource Conservation Services; Prescribed Burn Associations

	
	
	
	M
	Public-Private Conservation Organization; Prescribed Burner

	
	
	
	M
	Oklahoma Department of Wildlife Conservation

	
	
	
	M
	Oklahoma Department of Wildlife Conservation

	Sand Springs, OK
	9/30/2022
	5 [7]
	M
	Prescribed Burn Association

	
	
	
	M
	Wildlife Management Area

	
	
	
	M
	Wildlife Management Area

	
	
	
	M
	Emergency Management

	
	
	
	M
	The Nature Conservancy


[bookmark: _Toc163125897]Table 1. Details of focus group compositions.
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[bookmark: _Toc163125902][bookmark: _Toc162514980]Figure 4. Map of focus group locations in numeric order based on date held.
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I manually transcribed the first focus group and sent the remaining four focus group recordings to a transcription service to expedite the process. Once I re-listened to the recordings multiple times, I began coding the content using the same process as I did for the surveys. Given that I followed an interview guide, the transcribed conversations were already organized into key themes: The fire managers’ role; perceptions of risk and climate change; operations and decision-making; and barriers, challenges, and successes. Within the primary themes, I addressed myriad topics such as perception of wildfire risks, climate change, and the human role in climate change, as well as organizational actions and policies, tools, internal and external pressures, and needs. The frequency of descriptive codes, or obvious themes or comments stated directly by participants, were occasionally tallied to quantitatively identify specific tools, weather parameters, and forecast periods routinely used by fire managers (Cope, 2021). To supplement the coding, I also made note of important quotes that reflected the key concerns or thoughts regarding the various topics, which helped draw comparisons among focus groups and themes (Cameron, 2016). To further identify these specific themes and categories among responses, I practiced margin coding in which certain letters represented specific topics (e.g. C## for challenges and P## for pressures) (Bertrand et al., 1992). Despite having coded the entirety of my focus group transcriptions, I opted against converting all codes into quantitative results and instead often concentrated on the overarching messages to gain a broad understanding of the most widely discussed topics and their significance to participants. This focus group analysis and discussion provided a depth and richness to the life, stories, and concerns of Oklahoma fire managers. In the accounts that follow, I reflect on the overall focus group experience and touch on the overarching themes that were revealed. 
[bookmark: _Toc165475644]4.3 The Focus Group Experience and Discussion
Recognizing the importance of meeting the comfort and needs of the fire managers in a relaxed focus group environment, I provided snacks and beverages. While they enjoyed the Dr. Pepper and coffee, I was equally grateful for the nearby food as I was eight months pregnant. As a thank you for their participation, I also provided gift cards. Although many could not accept the gift cards based on their organization’s policy, they were nonetheless appreciative.
Leading up to the focus groups, there were several cancellations or individuals unable to attend last-minute. The first focus group, scheduled in Lawton, was expected to have five participants. Unfortunately, only one showed up, turning the group discussion into a one-on-one conversation. Despite the low turnout, the attendee who came was enthusiastic and engaged, and eagerly shared their insights on fire management and risk. Using a structured interview guide, I steered the conversation through key topics, including the participants’ roles in fire management, perceptions of risk and climate change, operations and decision-making, and pressures, barriers, challenges, and successes. While maintaining a conversational atmosphere, I allowed the discussion to flow organically, so long as the primary topics were covered. The first focus group provided fruitful information and a jumping off point that informed the subsequent focus groups.
In each of the following focus groups, there was at least one participant who knew another or had collaborated in the past. The vast representation of fire management roles among participants made for interesting conversation and learning. Among the attendees were a mix of career firefighters, volunteer fire fighters, prescribed burners, natural resource conservation groups, wildlife management groups, emergency managers, and more. While some participants were technically employed by a state agency, their operations were predominantly local or regional within Oklahoma. Despite the various roles and organizations, there was a sense of comradery and familiarity among the participants; a comfort among them that allowed for an easy connection. The scheduled two-hour sessions often extended to three hours due to the richness of the conversation and despite providing ample opportunities to end it. The knowledge, passion, firsthand experiences, and stories of life within the wildfire and prescribed fire realm were riveting. It was evident that we all seemed to share a common goal of care for others and the world around us. 
[bookmark: _Toc165475645]4.3.1 Risk Perception
The initial meet and greets kicked off with small-talk, jokes, and conversations about current events and the weather. Once I introduced myself, we delved into the focus group interview guide, where everyone introduced themselves and shared their experience and roles in fire management. Transitioning into the topic of wildfire risk and climate change, I had learned to initiate the conversation by first defining “risk” as the term can be interpreted in various ways. What followed were their stories of wildfire experiences, close calls, loss of friends and property, cutting fences to give cattle a fighting chance at surviving an encroaching fire, and holding on for dear life as fires overtook their trucks. Acknowledging that heat, smoke, stress, and the health of their partners often lead to short lives and heart attacks was harrowing. These stories were example enough of the threats they continually face. Moreover, the challenge of managing fires with volunteer personnel, limited resources, scarce funding, and minimal staff added to the risk. Despite the cards often stacked against them, their spirits always appeared strong. Given these experiences, I wanted to know if they all believed wildfire risk was increasing. The answer was an unequivocal yes. However, concern didn’t stem from growing wildfire frequency, but rather size and intensity as there was often recognition of fires becoming more difficult to tackle.
When I started to frame the threat around climate change, it came as no surprise that there was skepticism, especially considering our rural and politically conservative state. The term “climate change” was met with resistance with one fire manager referring to it as a “dirty word.” Most participants declared they weren’t “buying into it,” we didn’t have enough data, or we haven’t been around long enough to know. Often referring to their observations as just cyclic, one participant said, “The whole term climate change seems redundant to me because the climate always changes.” While roughly 10% of participants were open to accepting the term climate change, more participants were strong in their belief that it was not an issue, or no one really knew. 
I then asked if there was anything that had impacted or swayed their perception on climate change and its relation to wildfire, such as influential opinions or information shared by co-workers, experts, or friends. It seemed that neither their peer network nor experts could change their opinion. The credibility of the source and whether they believed it could be trusted was more relevant. Individuals with boots on the ground and firsthand experience and knowledge in the field were more likely to sway their opinion. One manager said, “Most of it is what I would classify as sensationalized information anyway, and it only is relevant to today's news cycle.” Trust of the information source without sensationalizing the information or following a political agenda made a difference. The conversation around trust and information sources reinforced the findings from Champ & Brenkert-Smith (2016) who discussed the significance of trust in information flow. With most participants thinking the data doesn’t exist or that we haven’t been around long enough, there appears to be a significant information gap between the established science and the people on the ground. However, when I rephrased the phenomenon as a change in weather extremes, drought, and related impacts that could be observed on the ground, there was a clear recognition from participants. Given the acknowledgement of climate change observations and yet a strong reluctance to affirm its existence, this begs the question: Where is the misstep in communicating this information?
What then was driving their concerns around wildfire risk? What was to blame for the wildfire threats? According to all participants, they emphatically said, “humans.” Moreover, it wasn’t the physical characteristics of the fire themselves that alerted them to the growing threat, but that the wildfire problem was indeed a human problem—a human problem created by humans and fostered by them. According to one participant:
As population increases, the risk goes up. It's just that simple. I'm not ready to buy into the global warming is causing all the trouble deal yet, but I'm not saying it's not having an effect. I don't know that I'm really ready to say that. It's just people and how we're living and how we're doing it and how we're not fire-wise.
This quote is one example of a shared understanding among participants that population growth, people moving into the wildland urban interface, the lack of fuel and land management, and piece-meal development or land fragmentation have coalesced to create a highly fire-conducive environment. According to participants, the latter factors take precedence over any relation climate change has to wildfire risk. Human action, or inaction as it relates to managing fuel, is the biggest threat as it impacts fuel availability, increases likelihood of ignition, and increases the challenges around fire mitigation, response, and suppression. Why is the fuel and land management problem so bad? To the local fire managers, the crux of the problem was a complete lack of knowledge regarding land management and prescribed burning practices. Furthermore, there is an absence of awareness concerning what it means to have a natural “tinder box” and volatile cedar trees lining your property. 
When I pressed further on where this disconnect of knowledge and land practices comes from, it was a disheartened acknowledgement of evolving land use practices, the loss of generational knowledge, the migration of youth to urban areas, and the influx of urbanites into rural areas. The belief and practice in land stewardship has declined as people emigrate from rural areas and, as a juxtaposition, urban residents are immigrating to rural areas with a lack in land management and wildfire knowledge. Changes in the economy and popularity of rural areas has brought non-local individuals into these communities. Often referred to as “weekend warriors”, “hobby farmers”, or folks with “ranchettes” by participants, individuals traditionally buy up property for recreational use or vacation properties. Unfortunately for the sake of land management, these weekend warriors want to keep the vegetation “natural”, are not there full-time, or don’t understand the threat non-managed land poses. For the few that do have interest in building defensible space around their property, the fear of danger and liability, as well as limited access to experts and resources for prescribed burning, makes for additional challenges. 
	Similar to the survey responses, there was a clear sense of frustration among fire managers over the human-exacerbated fire problem. Among the land management, population growth, and development issues were the accidental human-caused ignitions, which make up the majority of all wildfire ignitions. In addition, although a few participants acknowledged the positive role media can play, such as building awareness and bringing in external fire support, many lamented the media’s constant miscommunication and misrepresentation of prescribed burning. In particular, media often feeds negative public perceptions of fire and land management practices, inadequately portraying the cause and danger associated with prescribed burns. As one participant put it, “The problem is perception and education. Anytime you see a fire on the news, it's a catastrophic event. That's what people think prescribed fire is going to be. In fact, the media reinforces that by, they say it's a controlled burn that escaped. I'm screaming at the TV, there's no freaking way anybody would do a prescribed fire on this day. You know it's not controlled burn.” Another participant humorously swore that the media’s approach was to just show up and say, “Who's the wildest person here? Let's interview that shit." Others echoed that sentiment, agreeing the media regularly failed to accurately portray fire. 
Not only does this poor media coverage craft negative perceptions and misinformation, but fire managers also have to contend with tv media and social media-driven “wildfire chasers.”  Akin to storm chasers, these civilian novices believe themselves to be fire experts based on their social media surfing and, in an attempt to “chase” and video wildfire events, ultimately put themselves and others in harm’s way. This creates access and response challenges with emergency and fire personnel operating in the area. The combination of these grievances and human-driven obstacles has created an incredibly challenging and complex problem for fire managers. Not only do they have to combat the physical fire, but human behaviors and perceptions as well that cause wildfire ignitions and complicate response and management.
[bookmark: _Toc165475646]4.3.2 Decision-Making and Operations
Decision-making and operations are a significant component to reducing and managing wildfire risk, as well as implementing prescribed burns as a land management practice. This section, in particular, covers the intricacies of policy, planning, tools, collaborations, challenges, and pressures as described by local fire managers. Within these conversations, I uncover a mosaic of roles and approaches to decision-making. While there are nuanced differences related to specific strategy or operations, analogous themes arose regarding limited policy, planning, preferred tools, weather variables, and forecast information. The following segment navigates through these focus group discussions as they pertain to various aspects of decision-making.
[bookmark: _Toc165475647]4.3.2.1 Policy and Procedure
	Following our discussion on risk, we moved into the topic of decision-making and operations. The described roles were incredibly diverse with different participants prioritizing prescribed burning, response and suppression, wildlife conservation, and ecology. Many fire managers, particularly those not connected to paid career fire departments, wore multiple professional hats. Within the smaller organizations, structure, strategy, and policy seemed to be more lax. Organizations affiliated with federal or state agencies, or rooted in urban areas, had more requirements, formal training, and defined procedures or policies. For most, however, there was a recognition of little to no mandated training. For prescribed burn plans or procedures, the rigorousness often ranged from following an organization’s formal documentation, to writing down weather forecasts or not having a burn plan altogether.
When asked more specifically about existing policies or procedures and whether those have changed through the years, responses were thin. Structured policies were scarce other than prescribed burn guidelines and plans. Informal, common practices were discussed much more, such as notifying agencies or the public when a burn was going to be permitted, upgrading gear or equipment, and instituting WAR Days. WAR Days are designated days in which there will be guaranteed, shared mutual aid from neighboring departments based on the forecast of extreme fire conditions or wildfire outbreaks. Most comments, however, were policy-related complaints. These included: the inefficiency of burn bans, the absence of policies addressing private liability and insurance for prescribed burning, the need for policy that would incentivize private land management, and issues with programs like the Conservation Reserve Program (CRP) by the Farm Service Agency. Many of these programs are thought to be useless or actually escalate the wildfire problem by promoting ineffective land management strategies. In addition, many acknowledged the general need for good policies. One participant reflected on the challenge of policy evolution by saying,
I'd like to tell you that policies are an ever-changing thing and they should be adapting as conditions change and we try. [But] how many organizations actually pull their policies off the shelf and review them every 3 or 5 years? Usually, they only do it when they end up in court because the policy was no longer valid and violated something or somebody got hurt.

That's traditionally what I see. That's not unique to the fire service. Fire, police, business, those things don't change until somebody makes some change. Two hundred years traditionally unimpeded by progress is not really just a fire department problem. We joke about [the lack of progress], but it's not. We change when people make us change. The number of us that want to be proactive, we're not always welcome.
This comment identifies the “two hundred” years of tradition in which progress has remained stagnant. Although there are some fire managers that want to be proactive and progressive with policy that promotes land management and long-term planning, many others in their departments are content with the status quo, often pushing back on any attempted change. 
While there were mentions of more structured policy coming from the state level, such as Hazard Mitigation Plans or Wildlife Management Plans, participants emphasized how policy development or implementation was an area that could be improved upon. For those that worked in fire suppression and prescribed burning, following the “10 and 18” was more common practice. The “10 and 18” refers to the 10 Standard Firefighting Orders and 18 Watch Out Situations—a guideline for wildland firefighters that lists best practices and potential scenarios to be mindful of to reduce injuries and fatalities (National Park Service, 2024). Interestingly, one of the first orders in the “10 and 18” is to “keep informed of fire weather conditions and forecasts.” Although the majority of participants did say they are weather-aware and monitor forecasts and current conditions, some commented on other fire managers in the industry that were often not abreast of the weather, which can impact planning, response, and operations.
[bookmark: _Toc165475648]4.3.2.2 Planning and Tools
Moving into discussions on planning and preparation, it became apparent that there was often a lack of weather consideration or long-term planning. Those in the minority were involved in wildlife management as they had to work around scheduling and species habitats. When it came to prescribed burning, planning was based solely on personnel availability and which landowner, or property, could get on the schedule when. Most participants admitted to being more reactive than proactive. One fire manager self-confessed that their preparation involved packing bottled water and relying on the daily news. Interestingly, that same fire manager described their organization as proactive. However, being proactive would entail such efforts as mid- and long-term planning, outlook awareness, and resource staging and allocation. 
Cognizant of how some managers brazenly acknowledge their lack in preparation, another participant recalled a burn association meeting he attended and said, “they're not even monitoring on-site [weather] conditions… At our meeting, somebody was like, ‘Well, you can just go to the Mesonet after the burn and print out the data.’" When asked how far ahead they looked in terms of weather forecasts, most local managers said they don’t look past a week out, which echoed the survey responses. More emphasis was placed on the one-to-three-day range while decisions were typically made two days out. Given the nature of prescribed burning and fire events, most fire managers said they were constantly using current and hourly forecasts for monitoring and response during active situations. 
	As a follow-up to how participants accessed this information in the field, it was found that mobile phones and hand-held instruments, like kestrels, were their primary devices. The predominant websites, tools, and modes of information were the National Weather Service and the Oklahoma Mesonet or OK-FIRE. Given that OK-FIRE is a fire management tool that integrates Mesonet data and was specifically created for Oklahoma fire managers, this made sense. A lot of comments arose on how and what format the information was shared. For example, internal and external emails, phone calls, briefings, and webinars within the organization itself or with the National Weather Service are commonly used, especially at the start of the week. Other popular sources of information included Oklahoma Forestry and satellite imagery. When discussing the specific weather variables they relied on to make their decisions, relative humidity was cited as the number one parameter, followed by wind speed, wind direction, and temperature. Less commonly used parameters included ventilation rate, mixing height, and smoke dispersion. Those who focused on these additional parameters were typically associated with federal organizations with more established processes and procedures that required more in-depth details on environmental conditions.
[bookmark: _Toc165475649]4.3.2.3 Collaborations and Decision-Making
When active operations were in play, there was strong collaboration both internally and with other agencies. Across focus groups, there was notable mention of improved relationships with federal or state groups, such as State Forestry and the Bureau of Indian Affairs. However, when external agency tensions did occur, they were due to the occasional disconnect between some fire departments and prescribed burn associations, as not all fire departments fully support prescribed burning. This pushback on prescribed burning by some departments relates back to negative public perceptions in which prescribed burning and its associated hazards are poorly understood. Many of these departments reside in more urban areas and have staff that are less familiar with land management. Even with these differing perceptions and the admittance of internal egos and Type A personalities, teamwork and collaboration were regularly emphasized throughout the discussions. 
Minor rivalries across organizational levels, such as those between volunteer departments or rural areas and state or federal agencies, also became apparent throughout the conversations. Some volunteer fire managers recounted instances of state or federal agencies initially attempting to assert dominance, “trying to be a big swinging dick” before realizing the local managers knew what they were doing. Conversely, a fire manager from one of the larger organizations recalled incidents where smaller burn groups or private landowners failed to correctly execute burns. He described it as “this really macho, cliquey, who's got the biggest hat kind of situation...A wiener showing contest, whatever you want to call it.” As it happens, fire managers across the different organizations had similar perceptions of one another. At the end of the day, however, the participants say it’s a brotherhood, despite any differences they have. These internal and external comraderies and collaborations are what most fire managers cite as their greatest strengths and sources of success, no matter the personal interests. As one participant said: 
There's guys if they're broke down on the side of the road, I have a way to give them the bird as I drive by. If we're out on a fire and they're dragging a hose by themself, I'll go help the brother. It changes like a work environment from a personal environment. I've seen them trash me on Facebook, but I would still give everything I have to help them. 
Despite rivalries, competing opinions, and social pressures, differences disappear in the field. Fire managers respond to threats with a shared goal, and work as a team to address those threats safely and successfully.
In terms of who makes the decisions and sets the priorities, it typically falls on the chief of the fire department or the highest-ranking individual in paid departments. Elsewhere, it’s usually a collaborative effort or, more often than not, whoever is available at the time. The majority agreed with one participant’s perspective that, “It’s really whoever is on scene, on-site that's capable and willing... It isn't always the longest-tenured or the most credentialed person. It just depends on how it all works out, especially on the volunteer.” For those involved with prescribed burning as part of their agency’s operations, such as wildlife reserves, it usually comes down to one or two individuals who handle the burning who then make decisions independently or with one another. Regarding prioritizations, it’s typically a first-come, first-served basis. With limited time, personnel, and resources, they must address the most pressing issues as they arise. As for their approach and strategy, many organizations are steeped in tradition. If something works, they continue that process or tradition without giving much consideration to change or updates. 
It was acknowledged, however, that there were notable differences in fire management approaches depending on geographic location. Focus groups conducted in western and eastern Oklahoma commented on these differences. Ecologically, the two sides of the state are incredibly diverse with dry grasslands in the west and heavier precipitation, forests, and mountains in the east (Tyrl et al., 2017). Yet, the differences extend beyond ecoregions alone. Variations in available resources, smaller farm acreage per farmer, and a longstanding culture of prescribed burning embedded in the history of land management practices in the east, carved out these differences. In addition, the forest protection district operates in the east, so state forestry is often leading many wildfire and burn efforts in that region. When reflecting on some of these differences, one fire manager referenced the common practice of prescribed burning in the Osage Plains. I asked what accounted for certain areas to be more accepting of these practices over others and one fire manager from the west retold a conversation he had with a colleague: 
Because that’s the way we’ve always done it. All of my life, [I ask] why do you do it that way? [They say] ‘Because it's what we've always done it.’ [Then I ask,] Well, you can't do it a different way? [Then they say,] ‘Well, this is the only way I know because this is the way we've always done it.’
Similar to the previous quote on stagnant policy, this recollection demonstrates the hesitancy for change in the field of fire management. Many organizations or departments would rather continue with the same, familiar practices than accept a new way of doing things. For them, having mastered an old method may appear more efficient, when in reality, they should invest time and effort into adopting change and a potentially even more efficient approach. 
[bookmark: _Toc165475650]4.3.2.4 Pressures
Continuing the discussion on decision-making and the tools they use, another fire manager shared, “I just stick with what I'm comfortable with and what I've always done and so that's what I do.” This suggests that adherence to tradition is one form of internal pressure guiding the decision-making. When given the opportunity to elaborate on the different internal and external pressures influencing them and their organizations, the list became extensive. The pressures encompassed jurisdictional differences, such as differing burn bans and permits across county lines and incorporated areas; media; leadership; labor union pressures; prioritizing suppression based on what would save the most money; project allocation of funding; resources; wildlife or habitat security; and more. The pressures that came up time and time again, however, were public pressure and influence, landowner pressure, competing internal objectives, and staffing. The continual optics, negative perception of fire and prescribed burning, lack of public understanding, and attempts by landowners or donors to dictate which properties to manage were persistent pressures for all fire managers. Private or political donors who give money to fire departments and burn associations were mentioned numerous times as a common and frustrating pressure that fire managers felt shouldn’t be part of the land management or decision-making process. 
Apart from donor pressure and unlike their federal and state counterparts, neither money nor politics are primary drivers of decision-making. While these factors do play a role, they are not the predominant influences. In fact, across multiple focus groups, participants emphasized that money “wasn’t everything”. It could potentially bring in new employees, but it wasn’t what would keep them there. As one participant noted, 
Money’s proven to be a short-term motivator. If you're talking funding, if the funds got you better equipment, then...I think [recruits] would come for equipment. They'd stay for equipment. I'll put it that way. They would stay for equipment. Because now we've got a nice ladder truck. We've got a nice station. I don't make as much as a doctor, but I'm okay here because we got nice stuff.
Another said, “[New staff will] come for more money for a little bit, but then as they came for the money, they won't stay.” One story was told of a fire department that went from a poor department to a rich department overnight. The funds made the staff turn against each other in disagreement of how it should be spent, which resulted in an overthrow of leadership and a quick deterioration of the department. Ultimately, the money created a problem rather than fixing any. The same participant that recalled this story emphasized, 
Money doesn't affect [department and fire managers] the way you think it does. The pouring money at them, yeah it makes things easier, but not it doesn't change today's wildfire response. You can give a fire department... if you got say fire in your district, and it's burning 10,000 acres, and you show up and write a fire department a check for $1,000,000, the response to that fire won't change. The response to the next fire won't change.
Again, money does not necessarily address the issues at hand. While it can provide resources, a change in the budget will not necessarily change the strategy or approach to fire response.
	What the fire managers frequently identified as pressures often doubled as their challenges or barriers. Time and again, the issues boiled down to human factors. Staffing is low, recruitment is low, fire managers are aging out, and there doesn’t appear to be a passion or interest in fire management. With each retirement, valuable experience is lost and those that take their place are untrained and unexperienced. The expansion of the wildland urban interface and the increase in population also means more opportunity for ignition. Fire is getting worse because of a collective lack of situational awareness, insufficient land management, and dismissal of using fire as a management tool. As the fuel load and risk increase, fire managers aren’t equipped with the personnel, time, resources, or ability to address those risks. When reflecting on this, many participants recalled instances where the fires were just too intense and uncontrollable, with little hope of extinguishing them. 
	What the fire managers need more than anything are solutions to address the human component of the wildfire problem. While they would certainly welcome a single database for all of their online fire tools, additional weather observations, and mobile accessibility to these tools, their most pressing needs relate to outreach, public education, and engaging the younger generation in land and fire management. According to focus group participants, their primary challenges stem from society's widespread lack of understanding regarding mitigation, land management, and wildfire risk. They want efforts to go into bridging this knowledge gap, strengthening public and media relationships, and instilling a sense of responsibility and interest in youth for a fire-ready world. Furthermore, how are researchers and fire managers sharing that information, communicating it, and working with communities? For upcoming generations, we need to cultivate care and concern for natural resources and encourage more time outdoors. Suggestions from participants include integrating natural resource and fire courses into FFA programs, introducing badges for scouting organizations, and collaborating with schools. However, it is also essential to ensure continuing education that reaches both landowners and young individuals who may lose interest as they transition to college and beyond.
[bookmark: _Toc165475651]4.4 Human Solutions to an Escalating Human Problem
	Given the thorough discussion about wildfire risk, climate change, decision-making, policy, pressures, challenges, and needs, a central theme became evident across the focus groups: The fire problem is fundamentally a human problem, and the human problem requires human solutions. These solutions boil down to improved communication, outreach, and policy as it pertains to land management and wildfire awareness. Key targets for improved communication and outreach goals need to occur between researchers and the scientific information and fire managers, as well as between fire managers and the public and landowners. When asked about climate change and its connection to humans and wildfire, a large majority of participants said they don’t think climate change exists, nor do they relate climate change to wildfire risk. They either said there isn’t enough evidence and so they didn’t know, or they didn’t label their observations as “climate change.” 
Considering the well-established science and literature linking human-caused climate change to wildfire trends and severity, there is a clear breakdown in communication between the science and the people on the ground. Despite having robust data to support this connection, where exactly is the communication falling short? Moreover, how can researchers, fire managers, and the media better inform the public and improve awareness regarding wildfire risk, fuel, and land management to ensure it doesn’t negatively impact decision-making for fire managers and exacerbate the problem? Additionally, how can fire management organizations work with policymakers to tackle the fuel and land management problem, increase funding for these efforts, and encourage best practices among landowners? As wildfire risk continues to escalate and communities face devastating losses, it is imperative that we address this issue with the urgency it calls for. Failure to address these challenges may place humanity on an irreversible path of devastation, with limited opportunities for mitigation, adaptation, and containment.












[bookmark: _Toc165475652]CHAPTER 5: DISCUSSION
	The surveys I sent out to federal, state, and regional fire managers (FSR), along with the focus groups I conducted in Oklahoma, each provided their own set of valuable insights. When these insights are intertwined, however, they offer a broader, more comprehensive picture of fire management across all organizational levels within the field of fire management. Guided by the research questions, the following chapter summarizes this comprehensive picture and relates it back to the literature. To reiterate, the questions that form the backbone of this research include:
1. How do individuals within organizations at different organizational levels perceive wildfire risk?  
2. How do fire managers associate wildfire risk with climate change and/or human behavior?  
3. What products and information do organizations use for their decision-making processes?  
4. How do perceptions, decision-making tools/processes, and organizational constructs translate into policy or strategic planning?
5. What factors or pressures (political, legal, cultural, social, environmental) drive organizational decisions and perceptions?  
In addition to answering these questions, this chapter delves into the similarities and differences across organizational levels. It concludes by discussing potential implications and limitations of this research, providing recommendations, and suggesting future research areas that can expand or improve upon the methods and findings within this dissertation.
[bookmark: _Toc165475653]5.1 Research Question 1: Perception of Wildfire Risk
Fire managers across all organizational levels (federal, state, regional, and local managers within Oklahoma) feel that wildfire risk is increasing and express a significant level of concern over this risk. With regard to the specific fire characteristics or trends they are most concerned with, all levels unanimously identified wildfire severity as the most critical risk. When given the opportunity to point out additional concerns, all managers underscored the threat of the growing wildland urban interface as well as land and fuel management. Although both FSR and local managers mention concerns over staffing and recruitment, their interests diverge beyond that focus. In particular, FSR managers primarily worry about resource availability and funding, whereas local managers emphasize the lack or loss of public education and knowledge as it pertains to wildfire risk and land management, especially among younger generations. The limited concern over funds among local managers may be due, in part, to the limited funds they have always had to traditionally operate within. Being able to successfully “make do” with smaller budgets has steered their concern toward human-related and human-induced risk factors as they relate to wildfire severity.
To expand on their mention of public land management shortcomings in the focus group discussions, local fire managers offered various explanations. The growing human population has led to more opportunities for ignition, with one participant offering up his own analogy: “You get more [people], there's more chances. You get 100 people with knives, 10% are going to cut themselves. You get 200, you got 20 people now.” “More people, more trailers with chains” said another participant in response. Oklahoma fire managers argue that in addition to opportunistic ignition increases, urban and non-local individuals who buy up property in rural areas and fragment the land while also not managing it effectively, compound the threat. Furthermore, they find managing smaller parcels of land through prescribed burning particularly challenging due to surrounding obstacles and structures that force them to start and stop the burn more frequently rather than let it run continuously. 
Concerns were also attributed to shifts in land-use practices, migrating knowledge, and generational differences. Older generations with traditional land management knowledge pass away and younger generations leave rural areas for urban life. According to many focus group participants, land management practices are not being passed down to the youth and, as a result, their interest in family farming, and thus natural resource and land knowledge, wane. While these trepidations around social dynamics and problems were prevalent among local managers in Oklahoma, they were not as universally shared by the FSR managers. FSR managers expressed more concern over money, resources, and staffing, alluding to more operational rather than social challenges. Considering that local managers experience more daily, direct contact with the public and are therefore more operationally impacted by public action, this distinction seems logical.
Experience significantly influences perceptions of wildfire risk; they profoundly shape an individual’s viewpoint. Organizations are a conglomerate of these experiences that can be understood as a unified set of cultures and beliefs (Leiserowitz, 2006). Despite the impactful nature of experience, previous literature on natural hazards has been hesitant to state definitively that experiences effect risk perception, decision-making, and mitigation efforts (McCaffrey, 2004; Champ and Brekhert-Smith, 2016). Alluding to the inconsistency of experiences, some scholars believe it creates a “limited and therefore biased source of information” (McCaffrey, 2004, p. 512). Studies like Champ and Brekhert-Smith (2016) have suggested that experiences play only a minor role in how people perceive wildfire probability and consequences. Similarly, when researching homeowner risk perception and experience, Martin et. al (2009) found that wildfire experience had little influence on risk perception or mitigation strategies. While previous research often focuses on homeowner or public perception, my study offers a different perspective by examining risk perception among fire managers. This group is unique in that they are continually collecting and being shaped and informed by these experiences. Unlike the other studies referenced, my research suggests it is more likely and expected that experience constitutes a significant component in fire management risk perception.
Supporting this suggestion are the survey results in which 70% of the FSR managers said that past experiences have shaped their current view on wildfires. Nearly 81% categorized those experiences as catastrophic fire events in particular. When asked how their past experiences changed their views on wildfires, FSR managers recounted events that impacted them both personally and professionally. These experiences either reinforced or demonstrated the extent of wildfire severity and heightened risk. One participant witnessed enough catastrophic events to span several lifetimes:
Iron 44 crash [the “deadliest wildland fire aviation disaster in United States history” that killed seven firefighters and two pilots while attempting to combat the Iron Complex Fire in California in 2008 (Gabbert, 2016, par. 3)]. I was a firefighter on the Iron Complex Wildfire, and my superintendent was the Operations Section Chief… My crew was assigned to this fire where we lost 19 fellow hotshots, I was pallbearer for 5 before I couldn’t take it anymore; Carr Fire—dozer operator was ran over by fire and died on my division; Tubbs Fire—wind driven fire with minimal resources lost public lives and property; Craig Mountain Complex—air [evacuated] one of my firefighters, from remote wilderness, with minimal outside communications; Caldor Fire—my own home was evacuated while fighting this fire, lost many homes in my own community.
Unfortunately, these experiences are not unique or isolated incidents. Several other participants relayed similar stories, emphasizing the changes in wildfire behavior or occurrence. One manager expressed, “Too many to list. From Cameron Peak to East Troublesome in Colorado in 2020, we saw such significant fire behavior that was far beyond what we used to consider ‘normal’. A combination of drought, beetle kill, and extreme weather caused these fires to make runs that were beyond our ability to contain or control.” Another participant added, “There is now a catastrophic event every year in the NW. Entire towns are lost. Professionally, [I] try to help cover for employees who have lost their own homes.” 
Local fire managers conveyed similar thoughts, highlighting their experience with fires that have become more severe and harder to manage. As one person recalled, “When you go on some of those significant wildfires and you see some of the things that can happen in a pretty short period of time, and you look back on then. It definitely gives you a new look on things.” Fire managers at the local level reminisced over these harrowing experiences that took place throughout their entire career and, while 40% of FSR managers specifically detailed a catastrophic event that occurred within the last year, 22% still recounted events from over six years ago. These meaningful experiences were shared by fire managers across all organizational levels, independent of organizational size or who they report to. Although past studies have been indecisive about the link between experience and risk perception, my surveys and focus groups clearly show that experiences have a deep and lasting impact. Every individual I spoke with acknowledged that their perception of wildfire has been influenced by their experiences. While these experiences may not always directly shape policy or planning decisions, this is often due to practical challenges like funding, personnel shortages, and other bureaucratic red tape. Experience is intimately connected to the perceived escalation in wildfire severity. 
[bookmark: _Toc165475654]5.1.1 Research Question 2: Climate Change and the Human Role
While my research findings didn’t align with previous literature regarding experience and perception, they corroborated existing studies on information sources, relationships, and trust. Paveglio et al. (2019) and Lemos & Morehouse (2005) emphasize the crucial role of trust in shaping perception, knowledge creation, and information acceptance. Similarly, Champ & Brenkert-Smith (2016) highlight the significance of trust, noting that individuals are more likely to trust someone within their social circle, such as a friend or neighbor, rather than an agency or expert. Trust is what establishes legitimacy, with social consensus from one’s social network often providing that validation and legitimacy (Lemos & Morehouse, 2005). 
	This became evident in my focus groups and surveys when we explored the connection between climate change and wildfire risk, as well as the human role in climate change. Among FSR managers, 47.9% said they were moderately to extremely concerned about climate change, while 27.6% said they were slightly or not at all concerned. Similarly, when asked about the relationship between climate change and wildfire risk specifically, 56.3% said they were moderately or extremely concerned that climate change will increase wildfire threats, while 26.2% said they were slightly or not at all concerned. Additionally, nearly half of respondents were moderately or very confident that climate change is primarily caused by human activity, with 31.5% falling in the “somewhat sure” to “not at all sure” categories. Based on these findings, it is evident that there is a considerable level of climate change concern among federal, state, and regional fire managers, as well as acknowledgement of its relationship to humans and wildfire risk. 
However, when discussing the same topics with local fire managers in Oklahoma, the results looked very different. There was notably less acceptance of climate change in general, as well as its connection to wildfire activity. As highlighted in Chapter 4, many fire managers in the focus groups were unwilling to attribute the observed changes in wildfire threats and severity to climate change. Despite recognizing shifts in weather patterns or extremes, most local fire managers were unwilling to label it as “climate change.” They believe that wildfire risk primarily stems from human activity and failures in land management. To explain this line of thought, local fire managers cited the lack of climate change data, the cyclical nature of climate, climate change as part of a political agenda, the sensationalization of it among news outlets, or that humans just haven’t been around long enough to truly understand the science and extent of climate change. 
They also downplayed any significant human role in climate change, focusing instead on factors like population growth, development, wildfire ignition, and land management. This perspective contrasted sharply with that of FSR fire managers who showed a higher level of acceptance and concern over anthropogenic (human-induced) climate change. Given these differences in perspective, it is important to note the political context. Many federal, state, and regional respondents represented western or more liberal areas of the U.S., while the local fire management organizations are situated in the more conservative state of Oklahoma. This aligns with findings from the Pew Research Center, which indicate that Republicans are three times less likely than Democrats to prioritize climate change as a top concern. Furthermore, increased concern over climate change as a threat has predominantly been observed among Democrats (Kennedy & Johnson, 2020).
Despite climate change data and information being widely established science, this political context and credibility of the sources of information play a pivotal role in shaping perceptions of climate change. Ultimately, the acceptance of this scientific information boils down to a matter of trust. Another possible explanation for differences in perception among organizations is that much of the research and data are produced by the larger FSR organizations. These organizations not only generate the information at times, but also disseminate the information and create the decision-support tools and data visualizations. Local fire managers often receive this data and information from external agency sources, which can influence their trust in the information. As mentioned earlier, one participant said they were more willing to receive climate change information if it came from a co-worker or someone with first-hand experience and boots on the ground. The sense of “otherness” associated with this information can impact trust levels. McCaffrey (2004) highlighted this, showing evidence that mere availability of information does not necessarily lead to increased awareness or action. The manner in which people receive information, their trust in the source, and whether the information is presented in a relevant social context are crucial to climate change perceptions among local fire managers (Leiserowitz, 2006).
Shifting the lens of analysis to a geographical scale, the combination of survey and focus group results suggest a regional divergence in climate change perception. Both methods indicated that fire managers located in the central and eastern United States are more hesitant to acknowledge climate change or the influence of humans on the phenomenon. Of the fire managers who were most concerned about climate change and its relationship to wildfires are those at the federal, state, and regional levels within the western U.S. Similarly, western fire managers are also more confident in the human role as it pertains to climate change. While these regional contrasts are likely due to deep-seated complexities around politics, socioeconomics, culture, etc., the long history around fire suppression, land management, land development, and a more widely accepted attribution of climate change to the wildfire problem in the west is a potential explanation for such geographical differences (Hudson, 2011). 
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	Takeaways from the FSR and local fire managers regarding forecast products, tools, and information reveal striking similarities. When asked separately about the products they use in their decision-making processes, all organizational levels pointed to the National Weather Service (NWS) and Mesonets as their top two choices. What emerged as vital to operational decision-making wasn’t just the forecasts and outlook products provided by the NWS, but also the human support that complements the data. There was a lot of appreciation and emphasis on this aspect, especially among local fire managers who participate in weekly briefings with the NWS and had direct access to their support via phone and email. 
Although all organizations also mentioned the use of “mesonets,” the mesonets referenced by the FSR managers were different than the Oklahoma Mesonet used by Oklahoma fire managers. The Oklahoma Mesonet is an environmental monitoring network specific to the state of Oklahoma that also supports the OK-FIRE decision-support platform. Although not identical, various state mesonets offer their own networks of surface weather observations. It is important to note that despite the difference in mesonet ownership and operation, their use by fire managers at all levels demonstrates the importance of ground-based observational weather networks. Considering the role relative humidity, wind, and temperature play in fire behavior, it is evident why weather observations are critical sources of information. The underlying physics of fire behavior remain the same regardless of location, underscoring the utility of these weather parameters at a national level.
	Similar to the broad applicability of weather variables and tools, FSR and local fire managers agreed on the usefulness of forecast periods. Various forecast periods were presented to FSR managers, which included day-of, 3-day, weekly, monthly, and multi-month forecasts. Based on their ratings of importance, monthly and multi-month forecasts were considered moderately important while shorter forecast periods of a week or less were deemed very important. In fact, the shorter the forecast period, the more critical it was in their decision-making processes. This was echoed by local fire managers in Oklahoma as well, with most focusing on forecasts no more than a week ahead, with decisions often being made one to two days in advance. Based on the role weather plays in fire behavior, it makes sense that shorter forecast periods are more influential in decision-making. Given that forecast accuracy improves the closer the date gets, these shorter periods would be the most reliable. If a shift in the weather forecast were to occur, which is more likely with longer forecast periods, adjustments to resource staging and personnel planning would have to be made to meet the updated environmental conditions and potential fire risks.
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	Forecast periods and fluctuating weather patterns are vital in planning. They impact resource staging, staffing strategies, timing of prescribed burns, anticipation of critical fire events, and more. While some attention is given to long-term planning and evaluation of monthly and multi-month outlooks by FSR managers, prescribed burn associations, and wildlife management organizations, the majority of fire managers across all levels said they don’t plan long-term. In particular, most acknowledge they primarily only utilize forecasts a week out. This lack of foresight extends to the consideration of climate change in long-term planning and decision-making as well. Given that the majority of FSR managers acknowledge the importance and impact of climate change on future wildfire threats, this was surprising. In contrast, local fire managers showed little focus on long-term planning with a complete disregard for climate change at all, with most perceiving the climate change threat as either insignificant or non-existent. 
With some local fire managers admitting their organizations are reactive versus proactive (i.e., they operate by reacting or responding to a problem versus anticipating or mitigating future potential problems), the shortcomings in planning for both FSR and local managers were rarely due to a lack in desire to plan. Despite the looming threat of climate change on future wildfires, everyone agreed that planning and preparation are crucial in fire management. However, what often hinders this planning are operational challenges that act as barriers. Fire managers at all levels prioritize immediate threats and allocate their resources to those needs. As one fire manager candidly stated, “No, there's a million things I worry about before I worry about climate change to do my [burn plan] that day.” In the survey responses, FSR managers frequently attributed the lack of long-term planning to staffing and funding shortages. 
The unpredictability and instability of funding for federal, regional, and state organizations exacerbates these challenges. Federal funding, unlike fire department memberships or sales taxes that fund local organizations according to focus group participants, is subject to federal priorities and short-term interests. One FSR manager elaborated on these challenges caused by unstable funding and highlighted how organizations struggle to address staffing issues within the constrained timeframes funding is available:
The forthcoming budget is expected to significantly increase funding; however, these rare surges in funding are often somewhat ineffective because we cannot build the capacity quickly to capitalize on those investments (e.g. there is no pool of highly qualified firefighters or managers who are just waiting for us to create the FTE and acquire the funds to hire them - those positions must be developed, requiring significant workforce transformation over a period of several years). Moreover, increasing funding probably will not reverse the trend of increasingly negative wildfire outcomes (though it may slow the rate, yet it's difficult to prove that correlation).  Accordingly, these flushes of funding - historically - have been withdrawn due to a lack of results, which further destabilizes the workforce and undermines long-term management strategies.
Similarly, another manager underscored the inability to adequately use funds when given the opportunity, by describing their budget as a: 
Cyclic rollercoaster every year depending on the politics in the White House and whatever shiny object has caught the eye of the Chief.  Every year we have lots of big fires we see a reaction in expectations and budget.  In the last 2 years, we've seen an epic increase in funding without an understanding of how long our archaic organization will take to utilize that funding. 
These reflections demonstrate the inefficient use of moneys, poor planning, and the inability to quickly utilize those funds to remedy staffing shortages during temporary periods of increased funding. Unfortunately, that has hindered the stabilization and implementation of long-term fire management strategies. 
	With various challenges impeding long-term planning across all fire management organizations, discussion around policy also revealed areas for improvement. Again, this wasn’t due to a lack of interest, but rather insufficient resources and a low level of prioritization. Of particular note was that when given the opportunity to elaborate on fire prevention policies, that specific topic garnered much fewer responses compared to other survey questions. Similarly, focus group participants showed less enthusiasm and provided fewer comments regarding policies they have impacted or implemented. This could stem from a genuine lack of interest in policy matters, the recognition that policies in fire management are stagnant, or a feeling of limited influence or impact on policy decisions or creation despite the growing risk of wildfires. Among the policies discussed, most were agency-led efforts or action plans, as opposed to formal guidelines, procedures, or legal initiatives. According to the FSR managers, the top four policies or actions implemented in their organizations included 1) public outreach, education, or training; 2) messaging or mass communication campaigns (e.g., Smokey the Bear); 3) increased fuel and land management focus; and 4) community planning and adaptation and mitigation programs. Also mentioned, albeit by fewer than 15% of respondents, were the development of general agency plans or guidelines, and the emphasis on interagency collaborations. 
	Despite the limited response on policies by FSR managers, even fewer policies were described by local managers. Although smaller fire management organizations lauded their efficiency and lack of bureaucracy, the scarcity of resources, funding, and staff are challenging for policy implementation and planning. The most common policy mentioned by local fire managers was the creation of burn plans which include environmental conditions, action plans, and strategies for the burn. However, there was acknowledgement and consensus that the level of detail in these plans varied widely across agencies. While some require extensive information, others simply ask for a single weather forecast. The second most discussed policy shared in the focus groups involved landowner memberships or subscriptions to fire departments or burn associations, which cover prescribed burning or land management assistance and response from those organizations. Based on the policies highlighted, there appears to be a stronger focus on response, land management, operations, and resource use among local fire managers, whereas communication and community collaboration take precedence for FSR managers. This suggests that FSR managers have more capacity for planning and strategizing, while local managers prioritize immediate response and management. Worth reiterating is that while a lot of interest was shown in developing better land management policies, outreach, education, and community-based projects, all fire management levels struggle with the necessary finances, staff, and time required to support such initiatives.
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The barriers to long-term planning mirror the organizational hurdles mentioned by fire managers across the board. Naturally dividing into two categories, local fire managers grapple with operational challenges and land management challenges. Their primary operational challenges include staffing, limited resources, and funding constraints. Although not a priority as described in Chapter 4, there is recognition that funding would assist resource and staffing issues. With regard to land management, challenges include public and landowner exposure to and understanding of land management practices and prescribed burning, availability of staffing and resources, and complications around the WUI and land fragmentation. While FSR managers also face land management issues, local fire managers contend with the public and land management challenges more routinely as part of their day-to-day functions. Reflecting on the operational side of challenges, FSR issues align more closely with those experienced by local managers. Staffing and money are the most significant operational barriers for FSR managers. Managers at all levels are concerned about diversity, recruitment, interest among youth, salary, training, and retention challenges as they pertain to staffing. For all fire managers, staffing issues impede response and planning efforts, which may also be why FSR managers feel their organizations are not responsive enough in addressing climate change-induced wildfire threats, as mentioned in Chapter 3. 
Not only do these challenges pose daily hurdles, but both FSR and local fire managers also deal with additional internal and external pressures that directly influence their decision-making. When presented with a predefined list of pressures, FSR managers rated their significance based on the degree they drive organizational decisions and perceptions. The top three most noteworthy pressures identified were finances, immediate threat to life and property, and politics. Factors such as social and or community approval, as well as climate change, were only sometimes or never considered. When given the opportunity to write down additional pressures in an open-ended format, politics, staffing, competing agency agendas or objectives, external or public influence, and leadership were listed among the top five pressures affecting decision-making. Staffing emerged, again, not only as a challenge, but as a significant pressure on how decisions are made. 
Comparatively, local fire managers experience distinct pressures apart from staffing. While FSR managers ranked public influence and approval lower on their list of pressures, this aspect is a primary pressure for local managers. In fact, the discussion on challenges and pressures largely revolved around public influence and concern over public optics, pressure, and landowner input on land management. While local organizations do feel pressure from local government or politics, as well as competing strategies or objectives, the conversation always circled back to public and landowner pressure. This seems logical given that local fire managers operate daily within the public and landowner domain. Based on the pressures faced by fire managers at these various levels, there is a critical need to improve education and communication with funding sources and the public. This would foster greater interest in fire management, convey the threat of wildfires, and secure the necessary resources and support to plan and manage the land effectively.
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	The implications from my research methods and findings are significant for understanding fire management and they provide actionable recommendations to address key challenges. Reflecting on the mixed methods of surveys and focus groups, both approaches reveal valuable insight from the various organizational levels, ultimately offering a comprehensive view of the field when combined. Despite the inability to have sit-down conversations with federal, state, and regional fire managers throughout the country, the surveys effectively captured their perceptions. By starting with surveys, I was able to identify key areas needing clarification or further discussion. This informed the subsequent focus group sessions, offering opportunity for that clarification. The mix of qualitative and quantitative data provided by both methods allowed participants to share their knowledge and perceptions in various ways. Multiple-choice, ranking, and Likert-scale formats allowed for more succinct and pointed responses, while open-ended questions allowed fire managers to elaborate and steer the conversation in their desired direction. 
The focus groups complemented survey responses and added the additional benefit of being able to clarify questions or comments, allow opportunity for back-and-forth dialogue, explore deeper concerns and passions, and build relationships with the fire managers. Furthermore, the qualitative methodology among focus groups provided a deeper understanding of key concepts, themes, perceptions, and beliefs that were not necessarily included in predefined discussion topics. For example, issues and concerns such as poor land management and public perception emerged as primary concerns and drivers of wildfire risk, despite not being originally identified as core themes before the focus groups began. Given the lessons learned and the successful implementation of both methods, this approach can serve as a blueprint for future research involving practitioners, stakeholders, community members, and more.
	With regard to my research findings and their relevance to the broader field of fire management, there are significant implications that extend to various aspects of risk perception, decision-making, policy, planning, pressures, and challenges within the organizational framework of fire management. As wildfire severity and a changing climate pose a critical threat, this area of study is crucial. While much of the previous research focuses on these aspects from the perspectives of public individuals and homeowners, this study offers a unique perspective by comparing different organizational levels within fire management. Furthermore, this research frames the wildfire problem as something that can be better addressed by organizations collectively. By aggregating individual thoughts and identifying common concerns or themes at different organizational levels, an opportunity is created to address specific issues and build initiatives at an organizational level. In addition, by comparing and contrasting perceptions and decision-making processes across federal, state, regional, and local organizations, efforts can be placed on leveraging similarities, differences, strengths, and needs to collaboratively tackle the wildfire threat. Moreover, my research also emphasizes the importance of recognizing wildfires as a human problem rather than just a physical one within the realm of fire management. The key takeaways can be summarized as follows:
1. The increase in wildfire risk and its severity are acknowledged by fire managers at all organizational levels.
2. The majority of fire managers across all levels, with special emphasis on local fire managers, believe wildfire risk is largely due to fuel and land management, human activity, and population growth.
3. Experience and trust in information sources profoundly shape risk perception.
4. FSR managers are more concerned about, and accepting of, the relationship between climate change and wildfires than local Oklahoma fire managers.
5. There exists a knowledge gap between local fire managers and established climate change science.
6. Climate change considerations, long-term planning, and supportive policy are not adequate at any organizational level.
7. When communicating or discussing wildfire risk and fire management challenges, more recognition needs to be given to human-related impacts on land management as this is of utmost concern to fire managers and a primary factor in risk production, rather than framing the conversation around climate change.
8. To improve long-term planning, staffing and funding issues need to be addressed and stabilized at all levels, as the cyclic nature of funding is a critical barrier.
9. Public communication, education, and fuel and land management need to be prioritized to reduce wildfire threats and relieve pressure on fire managers. 
Table 2 summarizes comparisons between the various organizational levels to call further attention to the key themes that unfolded in the surveys and focus groups:

	
	Organizational Level

	
	Federal, State, and Regional
	Local within Oklahoma

	View on Climate Change and the Human Role
	· Roughly half moderately to extremely concerned about climate change
· Larger majority concerned about climate change and its relationship to wildfire risk 
· Half of respondents moderately or very confident climate change is primarily caused by human activity
	· Majority do not think climate change exists or can be attributed to wildfire risk 
· Climate change impacts, rephrased as drought or extreme weather events, observed by most
· Majority do not think climate change is human-caused as most deny climate change existence

	Wildfire Risk Perception
	· Increasing; primarily severity
	· Increasing; primarily severity

	Additional Primary Risk Concerns
	· WUI; human-environment interaction 
· Fuel and land management
· Staffing
	· WUI 
· Population growth- increased exposure
· Fuel and land management 
· Land fragmentation

	Top Organizational Pressures
	· Funding 
· Immediate threat to life and property 
· Politics 
· Staffing
	· Public pressure and influence
· Landowner pressure

	Primary Challenges or Barriers
	· Staffing
· Funding
	Operational: 
· Staffing 
· Resources 
· Funding 
Land Management: 
· Public land management and prescribed burn exposure and understanding 
· Staffing 
· Resources 
· WUI; land fragmentation

	Primary Information Sources
	· National Weather Service 
· Mesonets

	· National Weather Service 
· Mesonets (+OK-FIRE)

	Primary Weather Variables
	NA

	· Relative humidity 
· Wind speed and direction
· Temperature
· Fuel moisture 


	Weather Forecast Periods (listed in order or importance)
	· Day-of
· 3-day 
· Weekly 
· Much less or moderate importance of monthly or multi-month outlooks
	· Current-hourly (monitoring and response purposes) 
· 1-2 days 
· Day-of
· 1-2 weeks 
· Majority of decisions made 1-2 days in advance

	Long-Term Planning
	· Limited
	· Very limited

	Policy and Actions
	· Limited
· Public outreach, education, and training
· Messaging or mass communication campaigns (e.g., Smokey the Bear)
· Increased fuel and land management focus
· Community planning, and adaptation and mitigation programs
	· Very limited
· Burn plan development
· Landowner membership or subscriptions to fire departments or burn associations
· Upgrading gear or equipment
· Instituting WAR Days
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Given these takeaways and the concerns expressed by fire managers, there are opportunities to address these areas that need improvement in a variety of organizational ways. One clear implication is for enhanced public education and outreach programs organized by U.S. Forestry, wildlife or conservation departments, prescribed burn associations, cities, schools, fire departments, or a collaboration between such entities. These programs can specifically target fuel and land management, prescribed burning, wildfire risks, and grow interest in areas of fire management and natural resources among youth. Such programs would also have potential to increase staff recruitment. Improving messaging, education, trust, and communication regarding wildfire risks and necessary mitigation efforts to not only the public, but local and federal funding sources as well, would encourage increased funding. 
For the fire management training that does exist, such as OK-FIRE, there is also room for refinement. With concern growing over fuel and land management, fire management workshops and trainings need to emphasize the practical application and practice of prescribed burning and wildfire risk reduction. To make it more relevant and enhance hands-on learning, there needs to be more implementation of case studies, drills, and prescribed burn techniques that allow fire management attendees to practice real-world efforts, management, and response. Ideally, this would include a walk-through of assessing the fire environment, filling out a burn plan, and going through the process of burns from start to finish. In addition, while trainings are often geared toward prescribed burn or wildland fire managers, such trainings could become more inclusive to both “frontstage” and “backstage” fire managers. By incorporating individuals that identify within these various roles, collaboration, communication, relationship-building, and a deeper understanding of the link between science and application can be made for all fire managers.
With regard to contrasting perspectives on climate change, organizations and the public would benefit from improved science communication. For Oklahoma fire managers in particular, the political context and culture of the state in which they reside, as well as their immersion in communities that share like-minded information and perhaps a disinclination to the climate change phenomenon, influences their viewpoints. While the hesitancy around climate change could be a deep-seated ideological issue, responses suggest that most fire managers are open to the concept. Additional information, communication, and training as standalone initiatives will not necessarily alter that viewpoint. However, increasing fire managers’ trust in information sources would be a significant factor in influencing perceptions on wildfire risk and climate change. 
Efforts should focus on accessible and relevant data and information sharing, as well as building a relationship of trust between those who disseminate the information and those who use it. This would require tackling the “otherness” of research agencies by having them work more closely with communities and immerse themselves in local fire management needs and operations. It is also paramount for science communicators to engage with local culture and communities and create partnerships, whether that be in the form of participating in prescribed burns; on-the-ground assistance before, during, or after wildfire events; school outreach events; or town halls. Provided that wildfire risk and concerns are primarily attributed to fuel and land management practices by fire managers, there is also strong indication that climate change is not a necessary talking point when addressing the increase in wildfire risk. Given the hesitancy on climate change, it is likely more beneficial to communicate the risk as a human problem. The symptoms of the disease can be treated, per se, by addressing the most immediate and perceived threats as they relate to fuel management, prescribed burning, public perception of fire, and land use practices. Tackling the latter threats may also offer more attainable objectives. No matter how the topic is framed; however, trust, partnerships, and relationship-building as they pertain to science communication are critical to the success of wildfire risk reduction. 
Also crucial to wildfire risk reduction is long-term planning and policy, which fall short at all organizational levels. Barriers to these efforts, such as staffing and funding in particular, need to be alleviated. In its current state, most fire management organizations only have the resources to address immediate threats and problems. Stabilizing and increasing funding would improve staffing and allow for fire managers to prioritize planning and policy development by dedicating more resources to those efforts. As emphasized by Carroll & Jones Stater (2008), “Organizational survival is contingent upon the ability to acquire and maintain resources (p. 948).” One recommendation would be to create a more diversified revenue portfolio. This is often suggested for nonprofit organizations, and while there is acknowledgement that larger organizations have more capacity to accomplish diversification, it has been found to work for small organizations as well, making it ideal for local fire managers. Diversifying funding at the local level, rather than depending solely on county, city, or sales tax, would provide additional stability. 
To assist in locating various funding sources, there exists an opportunity for the development of an institution whose goal is to work with fire managers to pursue grants and alternative sources of funding. Equally as important, organizations should incorporate financial management training to use the funds efficiently (Carroll & Jones Stater, 2008). Giving attention to the management and allocation aspect of funds is just as critical to the longevity, success, and efficiency of an organization as the dollar amount provided. Financial diversification and training would reduce the cyclic nature of funding for fire managers at all levels, which was stressed as a significant challenge. To further improve funding barriers, Chambers et al. (2014) discussed the significance of funders being transparent about their processes and how they prioritize needs. Organizations should dedicate focus to understanding and researching how funding sources prioritize projects and push funding agencies to be more transparent.  These commitments and goals could be outlined in a consortium and would expand the potential for better funding among fire management organizations. 
Expanding on the concept of a consortium, it may be advantageous to cultivate and strengthen partnerships with other groups to foster resource development and sharing. According to Lim (2013), who references this common practice in the medical industry, consortia are beneficial by offering “a partnership framework that provides neutral and temporary collaborative environments for several, oftentimes competing, organizations and leverages the aggregated intellect and resources of stakeholders so as to create versatile solutions (p. 1).” Research initiatives are often highlighted in consortiums, but the concept can be applied to leveraging partnerships and collaborations for additional funding, pooling of resources, and increasing negotiating power (Lim, 2013). While this is often practiced in academia and other research institutions, consortia should be explored more in fire management. Combined efforts and partnerships among local, state, federal, and regional fire managers can create benefits like those experienced by other consortia. 
Nevertheless, pursuing the consortium approach does come with some potential drawbacks. The organizations involved may have competing priorities and goals, as well as differing opinions on how to address certain issues. Furthermore, dependance on other groups can hinder efficiency as bureaucracy and the speed of response may be slow (Souder & Nassar, 1990). Adding to these challenges are the personnel and time commitment necessary for such partnerships, as well as ensuring effective coordination, communication, and logistical arrangements (Gazley & Brudney, 2007). An alternative option would be to delegate specific roles to individual agencies as they pertain to planning and preparation, mitigation, and response. While this option may lack the benefits of pooled resources, combined professional expertise, promotion of shared goals, etc., it has its own advantages (Gazley & Brudney, 2007).  Practicing delegation over centralization allows organizations to maintain their autonomy, increase efficiency without red-tape barriers, and speed up decision-making processes (Kala, 2019). This ultimately streamlines and accelerates projects without having to achieve consensus among multiple parties. Since consortiums and delegation each come with distinct pros and cons, fire management organizations should assess the cost-benefit of these approaches and identify the best strategy for their goals.
To promote fire management goals, funding, and planning, there have also been several program initiatives that should be explored and expanded across the country. Programs such as the Collaborative Forest Landscape Restoration Program and the Joint Chiefs Landscape Restoration Partnership were created to support a “national process for prioritizing funding” that can be used for fuel management, prescribed fire, and other restoration efforts (Schultz & Moseley, 2019, p. 38). Underscoring the significance of consortiums and collaborations, the proposals for these programs are highly collaborative and bring together fire and land managers from various organizational levels, scientists, community groups, and more. Development of similar programs that operate on multiyear funding commitments would assist in the cyclic challenges of current funding barriers, provide stability, and support long-term planning (Schultz & Moseley, 2019).  More programs of this nature need to be established and promoted, as well as development of new grant opportunities. Furthermore, there needs to be a way to share these opportunities more broadly with fire managers across the country, alerting them to potential funding programs they may not otherwise be aware of. With an increase in funding, there would be more prospects for improved land management practices, planning, and staff recruitment and retention, ultimately stabilizing and improving fire management at the federal, state, regional, and local level. Revenue diversification, financial training, consortiums, and programs that support funding initiatives are examples of potential ways to alleviate current barriers to successful fire management.
	Overall, this research carries several implications and recommendations for improving fire management and reducing the wildfire threat. This dissertation fills a knowledge gap by framing risk perceptions, decision-making, policy, and pressures around fire management organizations, as well as discerning how different organizational levels compare. The study identifies many areas and barriers in fire management that can be improved upon, which can be tackled at both the organizational level and through research endeavors. This research offers practical insights and leaves space for additional research initiatives.
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	Like any research endeavor, it is important to recognize the limitations that are present. Although my mixed methods approach provided valuable insights, there are aspects that could be improved upon. One of the common drawbacks of surveys is the inability to clarify questions for participants. Within my survey in particular, some respondents expressed uncertainty about terms like “risk” and “catastrophe”. While I welcomed the idea of letting participants determine their own definitions based on their unique understanding, this approach led to an array of interpretations that were sometimes difficult to categorize or compare. However, this feedback helped me identify areas needing clarification during the focus groups. Furthermore, due to the nature of surveys, I did not have the opportunity or ability to ask clarifying questions or explore responses as in-depth as I did during the focus groups. In retrospect, it would be beneficial to conduct this study again with identical questions in both the surveys and focus groups. This would allow for better one-to-one comparisons between the data gathered from the different methods. 
	For the focus groups, I was fortunate to have a diverse mix of fire management roles represented. The focus group sizes were also optimal for meaningful discussions, allowing for an environment where participants built upon each other’s responses. However, I would have preferred more representation in the southwest focus group, as only one fire manager was able to participate, as well as more gender diversity among participants. It is important to note that the local fire managers in Oklahoma are not wholly representative of other local fire management organizations. Local managers in other states may have differing opinions, experiences, decision-making approaches, and perceptions. 
Additionally, it is crucial to acknowledge the potential for geographical bias in participant recruitment, given the professional network I utilized and its bias toward Oklahoma connections. Furthermore, the open-ended questions and coding analysis in both the surveys and focus group discussions introduce an element of subjectivity.  Despite these potential limitations, the large quantity of data generated from these two methods leaves ample opportunity for additional analysis and the exploration of various research angles. For instance, given additional time, deeper analysis on policy development and implications, as well as connecting regional differences among responses, would make this research more practically relevant. While these limitations are not all-inclusive, addressing them can contribute to refining and enhancing future research.
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The likelihood and scale of U.S. wildfires due to climate change has been drastically increasing, with projected warming and a reduction in precipitation expected to further exacerbate the problem (USGCRP, 2023). Impacts from this increasing wildfire threat can be felt through various facets of our everyday life. The extent and severity of wildfires has led to recreational, health, cultural, economic, and other various impacts, which are only anticipated to worsen (USGCRP, 2023). Such devastating impacts continue to climb in frequency, which has been evident in recent wildfire events. One of the largest wildfires in U.S. history and the largest in Texas state history occurred in February 2024. Known as the Smokehouse Fire, the wildfire burned more than 1 million acres, resulting in the loss of hundreds of structures, thousands of cattle, and three fatalities (Del Rey, 2024). Further compounding this issue is a growing population, land-use and land management changes, infrastructure development, and expanding housing development in the wildland urban interface (Modaresi Rad et al., 2023).
To combat the future potential of these catastrophes and to successfully coexist with fire, society must learn how to effectively manage, mitigate, adapt, and respond to this growing threat. Fire managers are central to this effort as they are at the frontlines of the growing wildfire threat, serving in various research, response, suppression, natural resource, and management capacities as it relates to wildfire risk and activity. To improve the effectiveness and efficiency within this field, my research investigated aspects of risk perception, decision-making, challenges, pressures, and policies that influence fire management at different organizational levels. Intent on better understanding these aspects among federal, state, regional, and local fire managers, as well as how they navigate the complexities of climate-induced wildfires, I used a mixed-method approach.
Following the most logical and economical method in reaching federal, state, and regional fire managers across the country, surveys were sent out through email. With the feasibility of being able to immerse myself in more intimate conversations in my home state of Oklahoma, I then facilitated five focus groups with local fire managers. This resulted in input from 264 federal, state, and regional fire managers, and 20 local fire managers. Via these two methods, participants were asked how they perceive wildfire risk, its relation to climate change and humans, and what influences their decision-making. Within these topics were additional questions on policy, planning, challenges, pressures, priorities, and tools. Results from the surveys and focus groups were rich and insightful, providing clarity on organizational perceptions, operations, similarities, and differences in fire management across various organizational levels. For reference, the previous chapter summarizes some of these key comparisons (Chapter 5, Table 2). 
Among the primary findings were that the increase in wildfire risk is acknowledged and felt by fire managers at all organizational levels, especially the increase in severity. The majority of fire managers across all levels also believe wildfire risk is predominately due to fuel and land management, human activity, and population growth. This was a prominent concern, in particular, among local fire managers. To reduce risk and relieve public pressure on decision-making, communication, education, and fuel and land management need to be prioritized among fire management organizations, as well as the creation of programs that support these efforts. 
Concerning the topic of climate change, FSR managers are much more concerned about, and accepting of, its relationship to wildfires than local Oklahoma fire managers. Apart from the political and cultural context of Oklahoma, reasons for this point to poor communication with local managers, the source of climate change information, and the relevance to on-the-ground operations. Both experience and trust in information sources were also found to be influential in shaping perceptions on wildfire risk and anthropogenic climate change. While a knowledge gap or disconnect between research and users may exist, the level of trust between the two groups is highly determinative of whether the science is effectively communicated. Furthermore, when communicating or discussing wildfire risk and fire management challenges, more recognition needs to be given to human-related impacts on land management. Framing wildfire risk as a human problem as it relates to fire response, fuel and land management, human activity, and public perception, rather than emphasizing the term climate change, would be a more successful strategy in addressing fire management efforts. 
With regard to climate change considerations, long-term planning and policy are not adequate at any organizational level. To improve all facets of long-term planning in fire management, staffing and funding issues need to be addressed and stabilized at all levels. Recommendations included revenue diversification, increased collaboration or use of consortiums, and funding source transparency, among others detailed in Chapter 5. Increasing not just the funding value, but the cyclic nature of funding was determined to be the most critical barrier to planning and staffing. Incorporating financial management training to properly and efficiently allocate funds, as well as increase funding stability would alleviate barriers to progress, planning, and success.  
Recommendations regarding collaboration, outreach, improved communication, and securing stable funding underscore the advantages of approaching fire management and the wildfire problem through an organizational lens. This framework helps to overcome barriers and improve effectiveness across different organizational levels and brings to light organizational social structures, challenges, priorities, and motivations. Furthermore, viewing individual perceptions and concerns as a collective, draws on Organizational theory to show how an organization’s efficiency and decision-making is shaped by these individual perceptions as well as the environment in which it operates. Addressing communal concerns at organizational levels can lead to improved functionality and break down operational barriers. Understanding such organizational barriers, pressures, and concerns would also more effectively address the wildfire problem given that fire management, risk communication, and community resilience are heavily influenced by institutional dynamics across different levels (Abrams et al., 2015; Boholm, 2019). 
While fire management organizations are separate, they are interconnected, interacting within a broader political, social, and cultural context. Analyzing both internal and external pressures unique to these organizations helps pinpoint where roadblocks lie. These pressures affect decision-making within organizations and can, therefore, be tackled at that same level. Funding, staffing, public action, and public perception, for example, can be addressed with organizational programs or initiatives to improve organizational functionality. Comparing strengths, barriers, and opportunities across different fire management levels can also reveal areas for potential partnerships and collaborations, and inform which projects or focus areas need to be prioritized. Furthermore, this approach can be used to show how to leverage strengths and partnerships among organizations, particularly regarding funding opportunities, messaging, and communicating wildfire risk and the importance of fuel and land management to a general public.
Although I highlight the advantages of using an organizational lens for fire management and risk perception, it is crucial to acknowledge its limitations. For one, there are individual nuances within organizational social structures that may be lost in the broad brushing of organizational needs.  Additionally, as discussed in Chapter 2, organizations are not isolated systems; there are areas of ambiguity, ever-fluctuating experiences and perceptions, and overlaps between organizational goals and roles. Given that organizations are influenced by a dynamic environment, the lessons we learn may change as external influences, like politics and the economy, evolve. 
While not exhaustive, this approach and its related findings are thick with information and potential. However, there is always more that can be done, as well as aspects of this current research that could have been done better. The wildfire problem is incredibly complex, especially when you add the human component to it. Risk perceptions, decision-making, and fire management coupled with societal perceptions and actions are ever evolving. To improve this understanding, there needs to be additional research that focuses on regional differences in fire management that includes not only physical geography, but the unique nuances of human activity and perceptions as they pertain to different locations. As one state cannot be a singular voice for all local fire managers, additional focus groups should be similarly done throughout other areas of the country. 
Moving forward, additional connections and angles can be analyzed. My research skims the surface of policy development and influence, but more needs to be done to assess current policy and pilot new, community-based outreach initiatives and land management policies. Furthermore, how do the demographics of fire managers influence risk perception? There is opportunity to dive deeper into gender, age, and position (i.e., entry-level, mid-level, or senior roles) as they relate to decision-making, challenges, pressures, and perceptions. With the recognition and concern over transient “weekend warriors,” tourists, and non-locals moving part-time into rural areas, there also needs to be additional focus on their activities, perception of risk, and wildfire and land management knowledge. The latter is an area of study that needs to be expediently addressed to reduce the alarming potential for a wildfire catastrophe.
With many opportunities to follow-up and expand on my research, the insights, lessons-learned, recommendations, and limitations discussed in the previous chapter create a starting point. This research also provides the potential benefit of informing state-specific policy and organizational decision-making. Furthermore, these research results can be leveraged to identify strengths, weaknesses, and opportunities related to agency practices, structures, processes, policies, and resource allocation. Improving support for fire managers and understanding their needs will, in turn, better serve their communities. Wildfire risk is an undeniably complex problem, but recognizing it is a human problem driven by perception, actions, and decisions that can be addressed, is a crucial step toward mitigating future risks.
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Q1. Consent to Participate in Research
Q1. Gender:
· Male
· Female
· Non-binary/third gender
· Prefer not to say
Q2. Age:
· 18-24
· 25-34
· 35-44
· 45-54
· 55-64
· 65+
Q3. How would you best describe your role in fire management? Check all that apply.
· Emergency Management
· Firefighter
· Land and/or Fuel Management
· Fire Program Manager
· Planner and/or Analyst
· Other:
Q4. Please describe in your own words what your day-to-day role in fire management looks like:
Q5. At what organizational level do you work?
· Federal
· Regional
· State
· Neighborhood
· Tribal
· Municipal
· County 
· Other:
Q6. How many years of experience do you have in fire management?
Q7. What level is your current position?
· Entry-level
· Mid-level
· Top-level (Examples: Director or Organization Head)
· Other:
Q8. In what state does your organization, or headquarters of your organization, reside?
Q9. How concerned are you about climate change?
· Not at all concerned
· Slightly concerned
· Somewhat concerned
· Moderately concerned
· Extremely concerned
Q10. How concerned are you that climate change will increase wildfire threats?
· Not at all concerned
· Slightly concerned
· Somewhat concerned
· Moderately concerned
· Extremely concerned
Q11. Please rank the potential fire-related threats in order from what concerns you most (rank #1 placed at the top) to what concerns you least (rank #5 placed at the bottom). Drag and drop the options to create your rankings.
· Wildfire frequency
· Wildfire severity
· Wildfire size
· Wildfire season length
· Natural/vegetative fuel for wildfire
Q12. Are there any risks not mentioned above that you are worried about? Please describe.
Q13. How confident are you that climate change is caused primarily by humans?
· Not at all
· Somewhat
· Neutral
· Moderately
· Very
Q14. How strongly do you agree that your view on climate change has changed over the years?
· Strongly disagree
· Somewhat disagree
· Neither agree nor disagree
· Somewhat agree
· Strongly agree
Q15. How responsive do you believe your organization has been in addressing wildfire threats driven by climate change?
· Not at all
· Somewhat
· Neutral
· Moderately
· Very
Q16. How frequently do you use climate change forecasts in decision-making or planning?
· Never
· Sometimes (about 25-30% of the time)
· About half the time
· Most of the time (about 70-75% of the time)
· Always
Q17. How would you rate the risk associated with wildfires?
· No risk
· Some risk
· Neutral
· Moderate risk
· High risk
Q18. Have past fire events changed your view on wildfires?
· Yes
· No
· Not sure
Q19. Have you ever experienced (personally or professionally) a catastrophic fire event? If you answer “no”, you will skip questions 20 and 21, and proceed to question 22.
· Yes
· No
Q20. If you have experienced a catastrophic fire event, how many years has it been since your last event?
· <1 year
· 1-2 years
· 3-5 years
· 6-10 years
· 11-20 years
· 20+ years
Q21. Please describe the catastrophic fire event(s) you have experienced.
Q22. How have past fire events changed your views on wildfires?
Q23. How have past fire events changed your approach to fire management?
Q24. How often does your organization communicate to the public?
· Never
· Sometimes (about 25-30% of the time)
· About half the time
· Most of the time (about 70-75% of the time)
· Always
Q25. What methods of communication does your organization use with the public? Check all that apply.
· Public Information Officer
· Social Media
· Email
· Phone
· Television Media
· Radio
· Print Media
· Other:
Q26. How often does your organization communicate with other fire management organizations?
· Never
· Sometimes (about 25-30% of the time)
· About half the time
· Most of the time (about 70-75% of the time)
· Always
Q27. What methods of communication does your organization use with other organizations? Check all that apply.
· Public Information Officer
· Social Media
· Email
· Phone
· Television Media
· Radio
· Print Media
· Other:
Q28. With what other levels of organizations does your organization collaborate with? Check all that apply.
· Municipal
· State
· Regional
· Federal
· County
· Tribal
· Neighborhood
· Other:
Q29. #1 Rank the importance of the following forecast periods: - Day-of Forecast
· Not Important
· Slightly Important
· Neutral
· Moderately Important
· Very Important
Q29. #2 Rank the importance of the following forecast periods: - 3-Day Forecast
· Not Important
· Slightly Important
· Neutral
· Moderately Important
· Very Important
Q29. #3 Rank the importance of the following forecast periods: - Weekly Forecast
· Not Important
· Slightly Important
· Neutral
· Moderately Important
· Very Important
Q29. #4 Rank the importance of the following forecast periods: - Monthly Forecast
· Not Important
· Slightly Important
· Neutral
· Moderately Important
· Very Important
Q29. #5 Rank the importance of the following forecast periods: - Multi-Month Forecast
· Not Important
· Slightly Important
· Neutral
· Moderately Important
· Very Important
Q30. Please describe some of the tools (e.g. web products and websites) your organization uses in decision making.
Q31. How often do you or your organization use external tools to aid in decision-making? For example, the use of maps, workshops, websites, procedural guideline documents, on-line planning guides, etc. that were created/developed by OTHER agencies.
· Never
· Sometimes (about 25-30% of the time)
· About half the time
· Most of the time (about 70-75% of the time)
· Always
Q32. How often do you or your organization use internal tools that you have created to aid in decision-making? For example, the use of maps, websites, procedural guideline documents, on-line planning guides, etc. that were created/developed by YOUR agency.
· Never
· Sometimes (about 25-30% of the time)
· About half the time
· Most of the time (about 70-75% of the time)
· Always
Q33. Describe some actions that have been taken by your organization to reduce wildfire threats?
Q34. In your experience, to what degree do politics drive your organization’s decisions?
· Never
· Sometimes
· About half the time
· Most of the time
· Always
Q35. In your experience, to what degree does climate change drive your organization’s decisions?
· Never
· Sometimes
· About half the time
· Most of the time
· Always
Q36. In your experience, to what degree do finances drive your organization’s decisions?
· Never
· Sometimes
· About half the time
· Most of the time
· Always
Q37. In your experience, to what degree does a more immediate threat (day-of) to life and property drive your organization’s decisions?
· Never
· Sometimes
· About half the time
· Most of the time
· Always
Q38. In your experience, to what degree does ecological well-being drive your organization’s decisions?
· Never
· Sometimes
· About half the time
· Most of the time
· Always
Q39. In your experience, to what degree does a community’s cultural beliefs drive your organization’s decisions?
· Never
· Sometimes
· About half the time
· Most of the time
· Always
Q40. In your experience, to what degree does social/community approval drive your organization’s decisions?
· Never
· Sometimes
· About half the time
· Most of the time
· Always
Q41. How have your organization's processes changed regarding how it makes decisions, obtains approval, responds to incidents, and prioritizes projects?
Q42. Please describe how your agency's funding level has changed over the past 10 years.
Q43. What internal and external pressures to your organization that are not already covered above influence how or why decisions are made? For example, internal pressures may be relationships or social hierarchies within your organization and external pressures are those placed on your organization from other agencies or groups of people, such as political power or threat to your agency's reputation.
Q44. What are some of the biggest challenges to the success of your organization?
Q45. What are some of your organization’s strengths?
Q46. To what degree does your organization influence local, state, or federal policies pertaining to fire management?
· Never
· Sometimes
· About half the time
· Most of the time
· Always
Q47. If applicable, please describe some fire prevention and response policies your organization has implemented.
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Role in the fire management field 
1. How many years have you been in fire management? 
2. Can you describe your role in fire management? 
3. Do these roles ever change? Does the season impact your roles?  
4. Tell me about what a normal workday looks like for you.  
Perceptions of risk and climate change 
“Let’s define risk before moving into the next set of questions. When I say risk, I define it as the possibility that wildfires will happen, as well as the likelihood of consequences due to them.”
1. Do you think the risk of fires and their threats are increasing, decreasing, or seem pretty much the same over the years? How so?  
2. In what ways do you feel climate change is impacting wildfires?  
3. What wildfire related risks are you most concerned about?   
4. Has your level of concern about fires changed over the years? What has caused it to change? 
5. What do you think is driving this risk? As in, why does this problem exist? 
a. Does management or climate change seem to drive any of that risk?  
6. What, in your experience, have you seen cause wildfires? (prescribed burns, arson, weather, etc.) 
7. Do you feel we are adequately addressing wildfire risk?  
 
 
8. Have any conversations with co-workers, experts, friends, or family, or pieces of scientific information changed how you feel about the amount of risk from wildfires?  
Operations and Decision-Making 
1. How is your department or agency organized/structured?  
a. Who do you answer to or who makes the calls? 
2. Who makes the decisions and sets priorities?  
a. Who has input?  
3. Who sets the priorities for operations or action plans? 
4. Do you practice fire suppression in your operations? How so?  
a. Does this include preventative practices like prescribed burning or fuel management? 
5. Thoughts on prescribed burning? 
6. How far does your jurisdiction or prescribed burning practices extend? 
7. Do you do long-term planning, short-term planning, both (mitigation, fuel treatment [prescribed burns], reforestation, suppression, forecasting for events)? 
8. Would you consider your operations proactive or reactive?  
9. Do you or did you participate in any mitigation, prevention, or educational messaging to the public?  
10. Do you think your agency is doing enough with regard to planning, preparing, and response?  
a. Is there more you would like to be doing? 
 
 
11. How has wildfire management changed over time? How has prescribed burning changed over time?  
12. Given what you or your agency have experienced, have policies or procedures changed based on those experiences? 
13. How have your organization's processes changed regarding how it makes decisions, obtains approval, responds to incidents, and prioritizes projects?  
[tools, different things driving decisions, technology, covid, red tape, more data driven] 
14. Do you think your objectives are attainable? If not, how so? 
15. Is there a want or a will to change current procedures or planning?  
a. Is that possible to do/do you have the means or resources? If not, why? 
16. Do you collaborate with any other groups or agencies (federal, state, local)?  
a. How would you describe these relationships with other agencies? 
Tools 
1. What primary tools (for example forecasts or computer tools) do you use to make decisions? 
2. What variables do you look at specifically? 
3. Is there something you like and/or something you don’t have that you would like? 
4. Using these tools or forecasts, how far in advance do you make decisions or make plans? 
Barriers/Challenges/Successes 
1. Are there any pressures (within your department or from the outside) that influence how or why decisions are made?  
[budget; policy; interagency coordination; legal constraints; power struggles; communication; agency competition; public/community interference; organizational structure; administration] 
2. Can relationships within your department, among colleagues, and even colleagues with different levels of power, impact how decisions are made? 
3. Among co-workers, does everyone have a say? Do folks usually agree on priorities and operations?  
4. Do social and political impacts play a role in fire management? 
5. Curious, do you belong to a union? Does that ever impact decisions?  
6. How have funding levels changed over the years? 
a. What causes those changes? (Congress, for example? Fire events?) 
7. Are there limitations to what you can use funding for? 
8. What resources do you have at your disposal? Staffing, funding, equipment, outside assistance, etc.? 
9. Are there certain resources or needs that aren’t being met that can impact your ability to do your job? 
10. What are some strengths in your agency? 
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