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California Wildfire Exposure, Vulnerability, and Mental Health: 
Who gets to recover and who does not? 

Muhammad Hassan Bin Afzal 

Abstract: 

One of the various aftereffects of persistent climate change is an upsurge in the frequency, severity, 
and effect of wildfires on the wellbeing of suffering communities. The destruction and wreckage 
of one's home, properties, and the surrounding neighborhood, as well as the threat to one's 
psychological safety and the safety of loved ones, can have long-term effects on survivors' mental 
health. The central goal of this study, therefore, is threefold. Firstly, identify the significant 
qualitative and quantitative studies that examine the impacts of wildfire on mental health. This 
study mainly focuses on studies that capture the effects of wildfire, smoke, and air quality in 
California and how that affected the local communities based on their vulnerability determinants. 
Secondly, the study examines both types of studies to find common grounds regarding the most 
vulnerable population and their mental health, their ability to seek professional help, and barriers 
to the road to recovery. Finally, this study provides evidence-based strategies for including more 
vulnerable members of society in receiving sufficient and timely psychological care to recover 
from PTSD, trauma, distress, and hopelessness. Migrant farmworkers, particularly younger female 
Hispanic and indigenous workers, suffer from the wildfire's long-term stress, PTSD, depression, 
and emotional distress. Furthermore, the continued COVID-19 deepens the gap, social stigma, and 
barriers to receiving sufficient mental health care to recover and rehabilitate traumatic wildfire 
exposure. A localized mental healthcare support system based on equity, with flexible 
infrastructure and greater accessibility, promises to be more efficient and advantageous for 
underrepresented and vulnerable individuals seeking mental health treatment and quick recovery. 

 

Keywords: California Wildfires, Migrant farmworkers, Indigenous Community, Mental health 
Support, Access to Healthcare, Equitable Healthcare Access 
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Introduction: 

 The frequency, duration, and severity of wildfires and the length of fire seasons are all 

escalating due to climate change. The smoke from the fires can linger for weeks or months in 

towns hazy from the flames. Wildfire smoke was released for several months in Australia during 

the 2019-2020 fire season and in California during the 2020 season. The effects of urban fine 

particle air pollution (PM2.5 and PM10) from industrial and motor vehicle emissions on 

population mental health have been examined, and wildfires may have equivalent or different 

toxicities (Brook & Constible, 2020). 

 Climate change causes warmer temperatures, changes in wind speed, and precipitation 

patterns, all of which are required for wildfire initiation and transmission. Warmer temperatures, 

longer summers, and scorching heatwaves are all consequences of climate change, and they all 

contribute to increased concern about and frequency of wildfires. According to the latest article 

released by the US Department of Interior, roughly 85% of wildfires in the United States are 

initiated by human actions (NPS, 2020; Short, 2020). According to Verisk's 2019 Wildfire Risk 

Analysis, 4.5 million households in the United States are in danger of catastrophic or severe 

wildfires, including over 2 million in California, 0.71 million in Texas, and 0.37 million in 

Colorado. According to the Verisk Risk Analysis assessment, more than 3 million homes and 

businesses in Colorado, Texas, and California are in danger of wildfire damage at any one moment. 

The bulk of these residences are occupied by impoverished, vulnerable, and underserved 

communities with less efficient wildfire countermeasures and access to adequate resources to 

combat and reduce the impacts of wildfire, smoke, and healthcare support (Verisk, 2020).  

 There were four quantitative studies and twelve qualitative studies focusing on wildfires in 

the United States. From 2007 to 2020, twelve quantitative research were evaluated to identify the 
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impact of wildfires on mental health. In addition, twenty-three qualitative research articles 

published between 1990 and 2021 were assessed and analyzed to better understand the effects of 

wildfire on mental health. All the findings that examined the impacts of wildfire smoke and air 

quality in the United States, emphasizing Californian wildfires, found severe mental health 

consequences for the affected communities. The following section explores the historical trends 

of wildfires in the USA and their detrimental socio-economic impacts. 

The Impacts of Wildfires in California 

 Nearly ninety percent of the total of California's agricultural workers were not born in the 

United States. They were born in Mexico and other Central American nations and moved to 

California owing to diverse socio-political and personal conditions. Despite conflicting estimates, 

it is believed that more than half of those employees are undocumented and do not have access to 

health care or public assistance due to lack of documents, perceived fear of deportation, and 

restrictive social and immigration policies. Undocumented workers have long been vulnerable, but 

harsh political rhetoric and legislative reforms have further alienated them in recent years, with 

disastrous repercussions for their health, livelihood, and well-being (Galarneau, 2013; Jordan, 

2020). 

 The National Interagency Fire Center recently estimated 47,057 wildfires from January 1 

to October 12, 2021, up from 45,635 over the same time in 2020. By October 12, 2021, around 6.5 

million acres were burnt, compared to 8.3 million over the same period in 2020. On October 12, 

nine states reported 45 significant fires, including 14 in Idaho and ten in California. The Bootleg 

Fire in Oregon consumed 413,7617 acres before being extinguished. The Dixie fire in California, 

which started on July 13 and burnt 963,309 acres, was 94 percent controlled on October 12 (EPA, 

2020; NICC, 2020). 
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 Based on the most recent Calfire figures, the Dixie fire is the second-largest wildfire on 

record in California, trailing only the August Complex Fire, which burned over a million acres in 

August 2020. Across five counties, the Dixie fire has destroyed 1,329 structures and damaged 95 

others. The Monument Fire, which has burned over 223,000 acres, is now 93 percent contained. 

The Caldor fire burned over 222,000 acres and is currently 98 percent contained, destroying 1,003 

structures and damaging 81 others. The Beckwourth complex fire comprised the Sugar Fire and 

the Dotta Fire in Plumas County, burned 105,670 acres. Over 7,100 fires have burned nearly 2 

million acres in California so far in 2021 (EPA, 2020; NICC, 2020). Figure-01 depicts the high 

and/or extreme risks of wildfires in different states.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: The number of properties with a severe danger of wildfire damage (Verisk, 2020) 

 Due to the geographic location, high wind, human activities, and climate change, California 

experiences the most wildfire incidents per year. The number of wildfires continues to rise due to 

warmer temperatures and drier plants, which kindle to the wildfire (Pierre-Louis & Schwartz, 
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2021; Rosenberg, 2020; Seattle Times, 2020). Rising temperatures, drier weather throughout the 

summer, and an increase of droughts lead plants and trees to grow drier, acting as fuel and 

spreading the fire more swiftly. In recent years, most California wildfires have been caused by 

continuing climate change and irresponsible human activity. Figure-2 provides detailed 

geographical differences in the growing number of wildfires in California (NASA, 2021). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: The increasing number of wildfires in California (NASA, 2020) 

 Figure 2 illustrates how large wildfires have burned in California in recent summers, with 

the intensity, duration, and damage escalating. California Department of Forestry and Fire 

Protection (Cal Fire) estimates that eight of the state's ten largest fires on record have happened in 

the previous five years, as have twelve of the top twenty (Cal Fire). The twelve Californian 
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wildfires have burned about four percent of the States' total land area, roughly Connecticut's size 

(NASA, 2021; Pierre-Louis & Schwartz, 2021; Seattle Times, 2020). The following section 

describes the study method, analysis, and impacts of increasing wildfires in California and how 

they affect local communities based on their vulnerability determinants.  

The Vulnerability Determinants: 

 Climate Vulnerability (CV) determining factors are a significant concept in natural hazards 

and disaster mitigation management, ecology, public health, poverty, and climate change. 

Individuals' vulnerability to climate change is characterized by their exposure to the disaster, 

physical health, immigration status, financial security, mental health and well-being, and 

adaptation capability. Due to adverse climate change, vulnerability determinants are broadly 

categorized into four sections (Dubrow, 2021). These factors are discussed below. 

 Intersectional Individual Identities: 

Human beings are a collection of intersectional social identities, where an individual's 

identity consists of several intersecting characteristics, such as gender identity, gender 

expression, race, ethnicity, class (past and present), religious beliefs, sexual identity, 

immigration status, and sexual expression (Coaston, 2019; Dubrow, 2021). Specifically, 

both individual-level health status and immigration status play a significant role in 

determining the ability to get support and road to recovery for the individuals during 

disasters and crises induced by climate change (Afzal, 2020, 2021b). The immigration 

status combined with current immigration policies in that region determines mobility, 

access to resources, the probability of recovery, and adequate institutional support in 

navigating climate change-induced crises and disasters such as wildfires in California 

(Afzal, 2019, 2021a). 



10/22/2021 

MUHAMMAD HASSAN BIN AFZAL 10 

 

 Impacts of Geographic Location: 

Certain geographic regions are more prone to climate change-induced crises compared to 

other regions. California, Texas, and Colorado are the top three states in the USA that are 

more prone to suffer from climate change and have a higher probability of experiencing 

property damage (see Figure-01).  

 Community Health Status 

The availability and accessibility of healthcare services significantly influence the 

vulnerability of persons in that community during climate-change-induced crises and 

catastrophes. Certain places have more resources and healthcare support due to current 

social policies, public perspectives, legislative preferences, and the socio-economic 

circumstances of the community. Unfortunately, migrant farmworkers in California face a 

grossly unfair reality. Migrant farmworkers in California typically live in underserved 

areas with restricted access to healthcare and institutional welfare programs due to 

immigration, healthcare, and public legislation (Care et al., 2003; Castillo, 2020). 

 Socio-political Environment 

The social-political framework of a community also influences individual vulnerability 

during crises and disasters. Elected legislators, politicians, and policy entrepreneurs have 

the unique ability to set agendas, debate policies, and implement laws and regulations that 

may improve access to adequate health care and socio-economic support for specific 

individuals during climate change-induced crises or vice versa (Afzal, 2021b, 2017). 

 The following section discusses the study design and findings from both quantitative and 

qualitative approaches in finding the connections between wildfire exposure and impacts on 
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mental health. Most of the US-based studies focus on Californian wildfires and their effects on the 

suffering local community members.  

Study Design and findings: 

 I examined 11 quantitative and 23 qualitative studies focusing on the intersectional 

approach between wildfires, vulnerability determinants, and mental health. I investigated the 

Google Scholar database for publications and study findings that reflected the influence of wildfire 

smoke and the air quality index on the mental health of local populations. On the second stage of 

my data finding, I primarily focused on research findings that capture wildfires' impact on 

Californian residents.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: The Cumulative Findings of Quantitative Studies on CA Wildfire and Mental health 

  Table-1 in the appendix outlines the detailed findings of the quantitative studies 

that captured the impacts of wildfire smoke and air quality on the local communities and their 

ongoing mental health condition. Regardless of the geographical location, the community 
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members suffer from post-traumatic disorder and depression because of the wildfire incident they 

experienced earlier. The lingering effect of experiencing a significant traumatic event tends to take 

a massive toll on the survey respondents' mental health and well-being. The three significant 

mental health symptoms the individual experience are depression, PTSD, and sadness. The 

detailed findings of the quantitative studies on the intersection of mental health and wildfire are 

outlined in appendix 2. 

 I examined 23 qualitative studies, the bulk of which focused on the effects of wildfires on 

community members and the mental health issues that resulted in California. Like those in 

quantitative studies, participants in these qualitative research report substantial mental health 

consequences due to exposure to wildfires, poor air quality, and smokes.  

 

 

 

 

 

 

  

 

 

 

 

Figure 4: The Cumulative Findings of Qualitative Studies on Wildfire and Mental health 
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 Figure 4 summarizes the findings from qualitative research that explored and recorded the 

impact of wildfire exposure on study participants' mental health and well-being. The collection of 

qualitative studies conducted in-person interviews brought rich data and lived experiences of the 

study participants and how they have navigated the post-wildfire situations in their daily lives 

(Afifi et al., 2012; Felix et al., 2015; Jones et al., 1994, 2002; Marshall et al., 2007; R et al., 2016; 

Scher & Ellwanger, 2009; Stern, 2020). Almost 90 percent of the participants experience some 

form of PTSD and anxiety due to the wildfire exposure.  

 

Figure 5: Most affected populations with mental health symptoms 

 

 Wildfire has significantly influenced local inhabitants and their well-being during the 

previous thirty years, beginning in 1990. Minority and underprivileged females, teenage youth, 

and migrant farm workers are the most susceptible members of communities, facing additional 

layers of hurdles and hardships in handling post-wildfire exposure in their life. Almost all the study 

participants experienced some ongoing PTSD due to the exposure to the wildfire. The vulnerability 

determinants either facilitate these individuals in getting adequate help to recover and function 

better or create additional barriers in obtaining resources and health care support.  
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 Roughly 90% of farming employees in California were born outside of the United States, 

primarily in Mexico and Central America. Even though estimations might differ due to conflicting 

data sources, it is argued that more than half of those farmworkers are undocumented and severely 

lack access to health care. Undocumented farmworkers do not always enter the country without 

proper papers. For illustration, amid persistent health problems, several documented farmworkers 

find it impossible to renew their work visas due to lockdown, office closure, delay in processing 

the application, and financial difficulties to fund the renewal fees (Adey et al., 2021; Jordan, 2020; 

Moriarty, 2021; Moroz et al., 2020; Srinivas & Sivaraman, 2021). 

 This research study finds a strong connection that starting from 1990, based on both 

quantitative and qualitative research approaches, the mental health of the non-white females and 

adolescents were most severely impacted due to the wildfire exposure. The top three symptoms 

are PTSD, anxiety, and fear. Furthermore, immigration status and gender play a crucial role in 

seeking professional help and healthcare support in treating these mental health conditions. It is 

no secret that the massive majority of those who harvest America's food are undocumented 

immigrants, essentially from Mexico, many of whom have been in the country for decades. As 

parents of American-born children, they have frequently lived for years with the danger of 

deportation hanging over their heads. It is often difficult for them to revisit their affected residence 

and go on with their lives.  

 The mental health of the parents affects the well-being of the children. A parent's mental 

condition increases the likelihood of their children developing psychological illnesses. The 

importance of parents' health on a child's well-being has also been underlined by study findings, 

as a negative interaction between parents and children's condition is most probable when both 

suffer from the same ailment (CDC, 2021; Kamis, 2021; Karimzadeh et al., 2017).  
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The Significance of the Study 

 This exploratory comparative research study examines around 40 scholarly works and 

captures their research methodology, study findings, and limitations in investigating the link 

between mental health and wildfire exposure. The study delves further, emphasizing the effects of 

wildfires on Californian communities and how they have dealt with post-wildfire living. 

Undocumented female farmworkers experienced higher rates of anxiety, PTSD, despair, and fear 

of uncertainty based on the vulnerability factors compared to other study participants. Their 

children also endured secondary mental trauma and stress because of their parents' lack of access 

to resources, understanding the importance of good mental health, and asking for support.  

 The ongoing pandemic adds an extra layer of difficulties and restrictions for the 

farmworkers to seek help to recover from their wildfire exposure trauma and PTSD. Mezzadra and 

Stierl (2020) aptly capture the ongoing struggle and barriers faced by the immigrant communities 

and state, 

"Migrants embody in the harshest way the contradictions and tensions surrounding the 
freedom of movement and its denial today. It is not surprising that in the current climate, 
they tend to become one of the first targets of the most restrictive measures. Migrant 
populations who moved, or still seek to move, across borders without authorisation in order 
to escape danger are subjected to confinement and deterrence measures that are legitimized 
by often spurious references to public safety and global health. Discriminatory practices 
that segregate in the name of safety turn those at risk into a risk." (Mezzadra & Stierl, 
2021) 

 

 The right to seek professional help to recover from mental health symptoms after 

experiencing wildfires is always a matter of the intersectional identities of the individuals. But this 

is particularly the case when one group's mobilities are perceived as negatively affecting the health 

and well-being of another group (the host community); indeed, wild claims have been made by 
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some of the political and influential elites that migrants are more prone to 'disease' have been 

critical to the history of immigration control and access to healthcare. 

Limitations of the Study 

The collaborative comparative analytical assessment on the effects of wildfire exposure on mental 

health well-being has several limitations. Time and resource constraints might be ascribed to the 

top few limits. More databases may have been incorporated to assess and comprehend the effects 

of wildfire and smoke exposure on mental health syndrome. Time restrictions caused several of 

the shortcomings of this review. More extensive study and analysis would provide a more 

complex, nuanced, and insightful explanation of this continuing societal challenge. 

Key Policy Recommendations 

 The ongoing wildfire continues to affect the local communities and, based on the 

determinants of vulnerability, the female and young adolescents suffered most in terms of mental 

health and well-being. The lawmakers, policymakers, legislators, and policy analysts could 

consider the vulnerability determinants in developing and implementing social policies that 

enhance access to healthcare and public support resources for the underserved populations. 

Climate Crisis research groups might consider exploring a more focused approach in examining 

the prolonged wildfire exposure and smoke for the vulnerable communities, mother, children, and 

adolescents. I also vigorously promote implementing and expanding a new global cross-sector 

network to ensure data interoperability, bring relevant researchers, professionals, and decision-

makers together to catalyze awareness, productively place more emphasis on exploration, and 

discover and scale-up intervention strategies. 
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Conclusion and Future Works 

 Exploring the psychological impacts of wildfire exposure is critical as the frequency, 

length, and intensity of wildfires increase in the United States and worldwide due to climate 

change. As a result, fire seasons will be extended, resulting in more intense smoke, landscape 

damage, and a worsening of the well-being of California's vulnerable farm workers. It is critical 

to better characterize the mental health effects of wildfire exposure in terms of protecting these 

workers' health, including the impact on the mental health of smoke to protect communities, 

individual and situational exposure in children and adolescents, and the ability to contribute of 

place-attachment and solastalgia to mental wellbeing. 

 This comparative scoping analytical study finds that starting from 1990, the female migrant 

farmworkers are the most vulnerable populations during and after wildfires in California. The 

restrictive situations for the farmworkers are generational, and almost all the studies find that 

women and children are most vulnerable and lack the ability and support to heal their PTSD, 

trauma, and mental health symptoms due to the wildfire exposure in California. It is challenging 

for them to reach out to their local healthcare facilities to get support and assistance. Additionally, 

the ongoing health crisis escalates the overall situation and adds extra layers of immobility, 

uncertainty, and stress to get adequate professional help to reduce and recover from earlier wildfire 

exposure. Wildfires will continue to occur when communities move closer to nature or into 

previously woodland regions, posing a hazard to individual well-being and public health. 

Understanding the effects of wildfires on physical problems and mental health-related issues 

necessitates a public health response that is comprehensive, long-term, and as adaptable as the 

people it serves. A substantial amount of literature supports the effects of wildfires on mental 
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health, but more research is needed on effective public health policies and rebuilding techniques 

that might maximize patient resilience post-wildfire. 

 The findings from my research tend to support the diagnosis that the vulnerability 

determinants play a crucial role in determining the level of access to mental health support to the 

local community members'  who experienced wildfire exposure. The qualitative studies offer 

richer, nuanced, and relatable experiences from the study participants, aptly capturing limitations 

and barriers for the Californian farmworkers to acknowledge, understand, and reach out to get 

mental health support. My analysis and findings would contribute to developing more inclusive 

legislation and policies that facilitate the communities to get timely and adequate mental health 

support to mitigate the impacts of wildfire exposure. My research also advances the scientific and 

data-based notion that extended exposure to wildfire and smoke could cause severe mental health 

symptoms, impacting children and adolescents. Developing a more robust and functional 

healthcare framework that provides adequate mental health support with enhanced and localized 

accessibility to the communities exposed to wildfire creates more health equity and reduces mental 

health problems among our future generations.  
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Appendix 1: Full Scope of the Research(Intersection of CA Wildfire, Mental Health, and 
Vulnerability Determinants: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: The full scope of the study 
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Appendix 2: List of Quantitative Studies and their findings: 

  

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Summary findings of the Quantitative studies focus on wildfire and mental health 

 

Table 2: Summary findings of the Quantitative studies focus on wildfire and mental health 
Symptoms 
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Appendix 3: List of Qualitative Studies and their findings: 

 
     

     
     
     
     
     
     
     
     
     
     
     
     

 

 

 

Table 1: Summary findings of the Qualitative studies focus on wildfire and mental health 

 

 

 

 

 

 

 

 

 

Table 2: Summary findings of the Qualitative studies focus on wildfire and mental health 
Symptoms 
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Appendix 04: Vulnerable Populations vs. Count of Symptoms 

 

 

 

 Figure: Vulnerable Populations vs. Count of Symptoms 

 

 

 

 

 

 

 

 

 

 

Figure: Symptoms vs. Most affected Populations 
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