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Abstract
Farmers are front-line workers managing climatic change. As in many parts of the 
world, climate change in northern California is threatening natural resource-dependent 
communities by exacerbating droughts, heatwaves, and wildfires. This article draws 
on ethnographic methods, including 108 interviews with crop and livestock farmers 
and key informants, to query climate change experience, belief, and response in rural 
northeastern California. I find that farmers recognize and describe climate changes 
that match the meteorologic evidence of anthropogenic climate change, but attribute 
these changes to weather cycles and harsh geographies. However, irrespective of their 
belief in anthropogenic climate change, farmers implement climate adaptations—many 
of these practices with mitigation co-benefits, bolstering growing evidence that climate 
change belief and action are not tightly coupled. To accelerate farmer adaptation, this 
work suggests that policy and programming focus on actions and outcomes, rather than 
reshaping belief.
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Highlights  
• Farmers recognize and describe changes in climate over time, as well as significant weather 
variability.
• Farmers discuss these changes in terms of their own lived experience, weather variability, ongoing 
cycles, and harsh geographies.
• Severe weather events did not shift belief in anthropogenic climate change, but did catalyze action.
• Farmers adopted a range of short- and long-term adaptations, irrespective of stated belief in 
anthropogenic climate change.
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1 Introduction

Crop and livestock farmers have long managed environmental uncertainty (Brunson and 
Huntsinger 2008). They are now on the front lines of climate change-induced stressors 
(e.g., rising temperatures), shifts (e.g., earlier snowmelt), and shocks (e.g., more intense 
and frequent wildfires). Global greenhouse gas emissions continue to increase (IPCC 
2022), and farmers are experiencing more extreme climatic events than they have histori-
cally (Pathak et al. 2018; Azadi et al. 2019). Physical climate impacts compound the port-
folio of non-climate risks farmers already face, like economic precarity stemming from 
highly concentrated and unequal markets (Petersen-Rockney et al. 2021).

Farmers’ responses to climate extremes are crucial to maintaining rural economies, 
food security, and biodiversity (Kremen and Merenlender 2018). Agriculture is a signifi-
cant cause of climate change, especially in its release of methane and nitrous oxide from 
livestock and land use change (Shukla et  al. 2019). Yet agricultural working landscapes 
have the potential to enhance adaptive capacity and mitigate emissions, especially when 
diversifying strategies are adopted (Kremen and Merenlender 2018). How farmers respond 
to climate change shapes current resilience and carbon sequestration, and structures future 
adaptive capacity (Petersen-Rockney et al. 2021).

Scholars have noted a gap between scientific understanding of climate change and 
farmers’ adoption of adaptive management practices (Schewe and Stuart 2017). Belief 
in anthropogenic and long-term climate change remains low among US farmers, poten-
tially limiting climate action (Arbuckle et al. 2013; Prokopy et al. 2015; Niles et al. 2015; 
Chatrchyan et al. 2017).

Yet the cultural and ecological context of climate change is rapidly changing. With 
increasing public climate discourse, and political polarization, as well as record-setting 
droughts, heatwaves, and wildfires, we are living in new and constantly changing times. 
It is crucial to better understand how farmers’ experiences of climate are changing within 
this context. How farmers discuss and respond to climatic changes are not static. Instead, 
discourses, field-management practices, and livelihood strategies shift in relation to wider 
social and ecological changes. Through in-depth interviews and participant observation, 
this paper explores experiences, beliefs, and actions around climate change within shifting 
local and extralocal cultural contexts as climate extremes intensify.

California provides an ideal place to examine how farmers experience, perceive, and 
respond to climatic extremes like drought and wildfire. Severe weather events in the state, 
including record-setting heatwaves, droughts, and wildfires (Higuera and Abatzoglou 
2020), are negatively impacting agriculture (Pathak et al. 2018; Woodmansee et al. 2021) 
and are projected to intensify (Karki et al. 2020; IPCC 2022). While climate change may 
create opportunities for farmers in some regions (e.g., Lane et  al. 2018), the impacts of 
climate change on agriculture worldwide will likely be overwhelmingly negative (Karki 
et al. 2020). How farmers perceive and respond to climatic changes in California —one of 
the most agriculturally diverse and important regions of the world—may be a harbinger of 
other farming systems’ potential to adapt in the future.

Northeastern California is especially well suited for analyzing the ways that farmers are 
experiencing and responding to climate change. Unlike much of the state’s highly corpora-
tized agriculture, most farms in northeastern California operate with primarily family labor, 
which may facilitate more decision-making agency (Price and Leviston 2014). Like many 
agriculturalists in the western US (Yung et al. 2015), most farmers in this region identify 
as politically conservative and hold anti-government sentiments, which are associated with 
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farmers’  limited belief in anthropogenic climate change and reduced perceptions of cli-
mate risks (Safi et al. 2012). With fewer infrastructural and state resources to buffer climate 
extremes, farmers here are more vulnerable to droughts and wildfires than large-scale crop 
farmers in California’s Central Valley.

To better understand the relationships between farmers’ beliefs, experiences, and deci-
sion-making regarding climate change, I ask: How do farmers experience and describe cli-
matic events like drought and wildfire? What are their beliefs and perceptions about these 
climatic extremes? And how are these extremes impacting farm management practices and 
livelihood strategies?

2  Theory and background

Climate change is broad and nebulous — both spatially and temporally — making pin-
pointing the experience of its cascading impacts difficult (Breakwell 2010). On the ground 
in a farmer’s field, it can be difficult to distinguish the signal of global climate change 
from the noise of local weather variability (IPCC 2022). It is also difficult to determine 
the extent to which a particular climate event is influenced by warming due to anthropo-
genic greenhouse gas emissions. Teasing apart the climate signal from other anthropogenic 
impacts also poses a challenge. Wildfires, for example, are driven by anthropogenic fire 
suppression, water use, species change, and many other factors in addition to rising average 
temperatures (Hanan et al. 2021).

Yet measurable changes are occurring. For example, over the past four decades Cali-
fornia’s autumn precipitation has decreased by 30%, while temperatures have increased by 
about 1 °C, contributing to a 20% increase in aggregate fire weather indices each fall (Goss 
et al. 2020). 

Farmers must adapt to climatic changes, which they often do before mitigating 
(Arbuckle et al. 2013). Adaptation is “adjustment in natural or human systems in response 
to actual or expected climatic stimuli or their effects” (IPCC 2022, p. 7). Decision-mak-
ing around adaptation is more locally influenced than decision-making around mitigation 
(Haden et  al. 2012), although many adaptation practices provide mitigation co-benefits 
(Gosnell et al. 2020). Adaptation actions range from coping with change, to incremental 
adjustments, to system transformation (Chhetri et al. 2019). Individual incremental adap-
tations can aggregate over time or through collective action, leading to transformational 
adaptation (Wilson et al. 2020).

The literature on individual farmer decision-making has primarily focused on the adop-
tion of best management practices that improve conservation outcomes (Prokopy et  al. 
2019; Schewe and Stuart 2017). The theory of planned behavior (Ajzen 1991) has been used 
to predict farmer behavior based on characteristics of the farm (e.g., acreage or crop type) or 
farmer (e.g., experience or age), neither of which provide consistent explanatory power for 
farmer decision-making (Prokopy et al. 2019). Farmers often make economically irrational 
decisions, such as investing in conservation or keeping unprofitable land, based on factors 
like their socially constructed sense of identity, place, and culture (Lequin et al. 2019).

Cognitive factors like beliefs, attitudes, and perceived agency also shape farmer deci-
sion-making (Takahashi et al. 2019; Nguyen et al. 2019). Studies of farmers’ decision-
making regarding climate change have largely focused on farmers’ beliefs (Chatrchyan 
et  al. 2017; Findlater et  al. 2018). Beliefs about climate change include the extent to 
which individuals believe in anthropogenic causes, and whether the climate is changing 
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at all (Hyland et al. 2016). Beliefs about climate change influence farmers’ perception of 
the physical (Menapace et al. 2015), policy (Niles et al. 2013), and social risks (Petersen-
Rockney 2022) of climate change. Belief in climate change’s anthropogenic origins and 
its future impacts are often characterized as key motivators (Nguyen et al. 2016) and pre-
dictors of farmers’ action on climate change, especially mitigation (Arbuckle et al. 2013; 
Roesch-McNally et al. 2017; Chatrchyan et al. 2017; Lane et al. 2018).

While the relationship between belief and action is most often observed in farmers’ 
implementation of mitigation practices, many empirical studies with farmers and ranchers 
find a similar relationship between belief in anthropogenic climate change and adaptation 
(Chatrchyan et al. 2017). Adaptation is likely informed by beliefs, but belief in anthropogenic 
climate change is not required for farmers to adapt (Kuehne 2014; Chatrchyan et al. 2017; 
Lane et al. 2018). Experiences of bad weather and perceptions of the physical risks of climate 
change are also important motivators of adaptation action (Woodmansee et al. 2021).

Personal experiences of severe weather can help make climate change less abstract, 
and more proximate and believable (Azadi et al. 2019). Personal experiences with severe 
weather events positively influence farmers’ beliefs in anthropogenic climate change and 
willingness to implement adaptation and mitigation practices (Niles and Mueller 2016; 
Schattman et al. 2016; Lane et al. 2018).

Belief or disbelief in anthropogenic climate change can also shape experiences of 
weather. For example, farmers in New Zealand who believed climate change was occur-
ring perceived that they had experienced a greater increase in temperature than their peers 
who did not believe the climate was changing (Niles and Mueller 2016). Similarly, farmers 
and ranchers in Nevada who believed in anthropogenic causes of climate change perceived 
greater risks to their operation from future impacts than farmers who said that they did not 
believe in climate change’s anthropogenic origins (Safi et al. 2012).

Despite considerable empirical research, the connection between farmers’ experience, belief, 
and decision-making regarding climate change remains complex and difficult to generalize 
(Schattman et  al. 2016; Findlater et  al. 2019). Past experiences with unusually bad weather, 
especially in regions known for their harsh climate, can normalize potential future extremes, 
incentivizing farmers to hedge their bets each year and manage “well enough” instead of adopt-
ing proactive adaptation strategies (Takahashi et  al. 2019). Unusually favorable weather can 
also reduce the salience of weather risks and adaptation action (Findlater et al. 2019).

Physical impacts, like droughts and heatwaves, are not the only effects of climate change 
that farmers experience. Individual experiences, and the cognitive factors that form and 
are formed by those experiences, shape farmers’ frames of reference through their role in 
society, group interactions, and institutional engagement (Burke and Stets 2009). Cultural 
experiences of climate change, for example through media exposure (Findlater et al. 2019) 
and political affiliation (Dunlap et al. 2016), also influence climate change beliefs. In the 
US, climate change has been made into a politically divisive issue (Dunlap et  al. 2016) 
associated with progressive political and environmental groups (Singh et al. 2020), groups 
that US farmers often distrust (Prokopy et al. 2015). Additionally, experiences not directly 
related to farming, like social interactions (Knapp and Fernandez-Gimenez 2009) and self-
perceptions (Morton et al. 2017), shape farmers’ beliefs about climate change and its ori-
gins (Singh et al. 2020), as well as perceptions of its impacts and appropriate responses 
(Karki et al. 2020). Understanding farmers’ identity as co-constructed with situated ecolog-
ical and cultural contexts creates new opportunities wherein researchers and policy makers 
can link individual and structural decision-making factors (Coughenour 2003).

In northeastern California, both the cultural and ecological contexts in which farmers 
are experiencing, perceiving, and responding to climate are changing. During the years of 
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this fieldwork, from 2017 to 2020, climate change became increasingly central to public 
life through media and political discourse. Climate science became front page news and 
political polarization around climate change rose to new extremes. Simultaneously, this 
period has been marked by the most severe drought in 1200 years (Williams et al. 2022) 
and extreme precipitation volatility (Swain et  al. 2018), contributing to unprecedented 
mega-wildfires across the western US (Swain 2021). 

The accelerating pace and scale of climate impacts, including novel droughts and 
wildfires, limits farmers’ ability to rely on previous climate experiences (Takahashi et al. 
2019). Farmers are, however, adopting new practices and strategies in response to climate 
impacts. In California’s Central Valley, farmers who experienced water shortages adopted 
more efficient irrigation practices in response (Haden et  al. 2012). Similarly, farmers in 
New York (Takahashi et  al. 2016), ranchers in Montana (Yung et  al. 2015), mixed crop 
and livestock farmers in New York and Pennsylvania (Lane et al. 2018), dairy farmers in 
Wisconsin, and oyster farmers in New England (De Master et al. 2019), have implemented 
adaptive management strategies in response to severe weather events, despite often limited 
willingness to attribute these impacts to anthropogenic climate change.

While adaptive action has long been recognized as less tied to belief in anthropogenic 
origins, mitigation action too is becoming less predicated on belief. Beef and grain farm-
ers in Alberta, Canada adopted field-management practices with climate-mitigation ben-
efits despite widespread climate skepticism (Davidson et al. 2019). As climatic events and 
trends become more extreme, and climate change more central to public life, the ques-
tion is not whether farmers respond to climate change, but rather how they perceive those 
changes within their daily lived experience, how those perceptions are shaped by cognitive 
factors, and how those perceptions shape the practices and strategies they pursue.

3  Methods

3.1  Study site

This study of farmers’ experiences, beliefs, and responses related to climate change was 
one component of a broader research project on rural livelihoods and agrarian and environ-
mental change. After preliminary fieldwork in the fall of 2016, the field site and research 
questions were selected based on the region’s climatic extremes and family-labor farm 
predominance. Over four years (2017–2020), I then conducted an extended case study 
(Burawoy 1998) in Siskiyou County, California (Fig. 1).

Ecologically, this region is an extension of the Great Basin and Range Province, marked 
by agricultural valleys surrounded by mountains. Historically, agricultural has primarily 
relied on mountain snowpack for surface water irrigation and rainfall for dry land crops 
and range forage. Siskiyou County’s weather is subject to substantial variability, particu-
larly fluctuations in temperature and relative dryness (Fig. 2). Commensurate with broader 
findings that heat wave intensity and frequency are increasing across Western North Amer-
ica (IPCC 2022),1 maximum summer temperatures have risen over the past 70 years and 
mountain snowpack has decreased (Pathak et al. 2018).

1 Scientific consensus is highest in the Western North American region, of anywhere in the world, that 
anthropogenic emissions are already contributing to observed climatic changes, especially droughts (IPCC, 
2022).
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Siskiyou is home to a diverse mix of farms in terms of products, size, and structure. 
Compared to other California regions, farms in Siskiyou are more often mid-size and 
family-operated, with half of farm operators reporting farming as their primary occupa-
tion (USDA Census 2017). While cow-calf and forage crops remain culturally dominant, 
farmers raise a diversity of livestock and crop varieties. Like farmers in other US regions 
(Singh et al. 2020), many residents self-identify as politically conservative, economically 
marginalized, and describe climate change as a polarizing topic.

3.2  Research design

I employed an extended case study research design (Burawoy 1998) using ethnographic 
methods of in-depth interviews and participant observation to elucidate attitudes, beliefs, 
and conceptual understandings of climate change. Qualitative methods are especially well 
suited to investigating the nuances of politically polarized topics like climate change (Taka-
hashi et  al. 2016). Adhering to an extended case study design–wherein I made repeated 
trips to the region, built relationships with key informants, and iteratively adapted my 
lines of inquiry to allow for both deductive and inductive analysis—enabled me to take 
account of changing social and ecological dynamics (Findlater et al. 2018). Importantly, an 
extended case study research design facilitates a reflexive scientific process wherein inter-
subjectivity of the subject and scientist is explicitly understood (Burawoy 1998). Having 
grown up on a farm, and been a farmer myself, I was granted access to the farming com-
munities I worked with and able to engage in “participant observation to locate everyday 
life in its extralocal and historical context” (Burawoy 1998 p. 1).

Fig. 1  Map and characteristics of Siskiyou County, California

23   Page 6 of 23 Climatic Change (2022) 173: 23



1 3

A purposive sampling frame facilitated the inclusion of maximum variation in farm and 
farmer characteristics (Yung and Belsky 2007). Purposive sampling frame criteria were 
determined after a preliminary fieldwork trip in November 2016, during which I met with 
key informants (e.g., Cooperative Extension Advisors) and farmers to determine commu-
nity-identified research needs and pilot potential interview themes. Farm characteristics 
of crop type, livestock species, farm size, and primary market (e.g., wholesale or direct 
market) emerged as locally important factors in those initial meetings. Similarly, I used 

Fig. 2  Palmer drought severity index (left) for summers in Siskiyou County from 1950 to 201, note high degree 
of drought volatility. Summer daily maximum temperatures from 1950 to 2020 note the high degree of noise 
(black line) with subtle climate signals emerging (blue line, the 20-year rolling centered average). The drought 
index represents a regional average over a 2.5° × 2.5° domain centered on (41.25, − 121.25). The summer average 
of the daily max temperature data was taken from the Yreka weather station and was downloaded from the NOAA 
Climate Data center on August 30, 2021. Annual average minimum temperature in Siskiyou County (bottom), 
observed 1950–2020 (gray line) and modeled (green line) using an average simulation (CanESM2) in an opti-
mistic scenario (RCP 4.5) in which emissions peak around 2040, then decline.  Source: Cal-Adapt. Data: LOCA 
Downscaled Climate Projections (Scripps Institution of Oceanography), Gridded Historical Observed Meteoro-
logical Data (University of Colorado, Boulder). Thank you to Nathaniel Tarshish for assistance with these figures
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farmer characteristics2 of gender, age, farming experience, and newcomer versus multigen-
erational status in the region as criteria for my purposive sampling frame. Notably, climate 
change belief was never mentioned as an important criterion and was not used as a sam-
pling criterion, instead emerging from the data collected.

I recruited informants through snowball sampling (Parker et al. 2019) and I contacted 
some key informants directly based on their specific expertise (De Master et  al. 2019). 
Interviews queried farmers’ experiences with weather and climate, particularly water scar-
city and wildfires, including memories and perceptions of those events, how they impacted 
the farm operation, how farmers understood their causes and consequence, actions taken or 
considered in response, and wider community interactions and interpretations. Additional 
interview topics included: ecological and economic crises and responses, political forma-
tions and control, social groups and belonging, information sources and trust, household 
dynamics, and farming goals and motivations.

To reduce risks to study participants some details associated with specific quotes, such 
as informant gender or farm product, have been changed in the text (Sherman 2021). This 
research received university IRB approval (Protocol #2018–04-11,036).

3.3  Data collection and analysis

I conducted 108 in-depth, semi-structured interviews with crop and livestock farmers 
(n = 76) and key informants (n = 32). Semi-structured interview questions queried respond-
ents’ experiences, responses, and beliefs related to temperature change, dryness, and other 
weather and climate impacts. Key informants, such as agricultural advisors, provided 
context and triangulation of farmer experiences, which was the focus of this study. Inter-
views were primarily conducted at informants’ work sites, such as farm fields or public 
offices. Interviews typically lasted between one and four hours. Ninety interviews were 
audio-recorded; 18 informants preferred only detailed written notes be recorded. Farmer 
interviews included a baseline survey of demographic information and farm management 
practices, including farm practices employed at what spatial and temporal scale, and moti-
vations for adoption.

I engaged in participant observation (Geertz 2005), including assisting farmers in eve-
ryday tasks and attending local events to understand broader community dynamics and 
experiences at the intersection of belief and action. In these direct observations, I took 
detailed notes, transcribing key quotes verbatim and recording observations of non-verbal 
interactions. Participating in farm tasks, like harvesting potatoes and fixing irrigation lines, 
facilitated more open and casual communication, allowed me to observe farm management 
practices, and to ask detailed follow up questions about motivations and perceptions around 
adoption. Participating in local events, like community cleanups or public meetings, helped 
me place farmers’ experiences within their broader social and political context.

I transcribed qualitative interview data by hand and with Trint software. I then coded 
interview and participant observation data in MaxQDA using a grounded theory approach 
(Thornberg and Charmaz 2014). In an initial round of preliminary coding, I evaluated 
interview transcripts and observation notes for framings farmers themselves used in their 
understanding of weather and climate, as well as emergent themes. I then applied a mix 

2 Notably, neither race nor ethnicity were identified as key demographic criteria by key informants in this 
majority white county. I did, however, include these categories in my purposive sampling frame.
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of semantic and latent codes both derived from the literature and emergent from the data 
(Schewe and Stuart 2017). To reduce bias, undergraduate research assistants indepen-
dently coded a random selection of five percent of interview transcripts to check coding 
consistency.

I triangulated my qualitative data by drawing on secondary quantitative data (De Master 
et al. 2019) — including the USDA census, meteorological data, and regional climate mod-
els. While these data were not analyzed, they did facilitate ground truthing and comparison 
with farmers’ experiences.

4  Results and discussion

4.1  Farmers experience, recognize, and describe climate signals amidst weather 
variability

Nearly every farmer I interviewed articulated their observations of the climate changing 
over time. Many distinguished climate signals rising above the noise of weather variability 
by noting, for example, warmer winter temperatures and snowpack reductions. Under pro-
jected climate change scenarios, these signals will emerge more strongly and increase the 
severity of extremes in Siskiyou County (Fig. 2). One row crop farmer in his 60s said, “The 
trend is it has been lighter and lighter winters. Now, we’re lucky if we get six to eight inches 
that’ll stick around for more than three or four days at a time… The winters have become 
much more mild.”

Farmers also described a shift in the duration and intensity of droughts from temporally 
bounded shocks to constant stressors. Echoing a common recognition of this change, a cattle 
rancher said of droughts in decades past, “They just didn’t seem to last very long. You’d have 
a [dry] summer. But it just didn’t seem to go on and on and on and on. This is very differ-
ent… we had a bad year and then the next year is worse, and we had a bad year, and then the 
next year is worse…I mean, that’s bad… it’s like, man, this is really discouraging.” Obser-
vations like this are consistent with meteorological data that document California’s record-
setting drought from 2000 onward, with new extremes beginning in 2012 (Swain et al. 2018). 
Even drought reprieves, like the relatively wet 2016–2017 winter, led to more fuel growth, 
greater wildfire risk, and more drought-prone post-burn ecologies (Swain et al. 2018).

With warmer, drier conditions, catastrophic wildfires have increased across Califor-
nia. In every year since 2018, California megafires (defined as fires that burn more than 
100,000 acres) have produced smoke that blanketed Siskiyou County for weeks. In addi-
tion to smoke that blows north and east to the region, Siskiyou has also seen an increase 
in wildfires. In 2021, the River Complex fire in Siskiyou County became one of the largest 
fires ever recorded in the state (CalFire 2021), and the Lava Fire burned down the slopes of 
Mt. Shasta, forcing farmers to evacuate (Whitcomb 2021

“We just got smoked in real bad,” one farmer said while we were pregnancy check-
ing cows, describing how “the grass just didn’t grow like it usually does. Neither does the 
hay. It slowed things down… Much lighter gain and the cows didn’t look as good going 
into the winter.” A County Agricultural Commissioner summarized, “The situation is dif-
ferent, smoke and drought are out of control.” Additionally, some farmers noted greater 
winds associated with warming. One vegetable farmer said, “We get so windy that there’s 
so much more evaporation.”
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Many farmers from the region described a reduction in snowfall and snowpack over their 
lifetimes consistent with meteorological observations and climate models (Fig. 2). Farmers 
often described changes in temperature and precipitation by comparing current farming prac-
tices or landscape features to those of the past. Like many older farmers, a retired cattle and 
hay farmer compared today’s conditions to those of his childhood in the 1950s and 1960s by 
saying, “You could grow usually a pretty good dry land crop, just off of snowmelt, just off 
the thunderstorms in the summer… now it’s noticeably drier. We used to have two, three feet 
of snow on a pretty regular basis in the wintertime… When I was a kid this whole mountain 
range here in the springtime, the snow would melt and we’d have water running down sloughs 
or low spots out to the fields. There was a shallow lake, and it would freeze and we’d go there 
ice skating. I probably haven’t seen water in there for 30 years now.”

Farmers often described their memories of a different climate in relation to farm tasks 
that they used to perform, like regularly digging out snow to feed livestock and carrying 
feed by sled in winter. Farmers also observed changes in the broader ecology of their farm 
landscapes, particularly in wildlife migrations, abundance, and winter survival.

These results indicate that farmers in this region (a) acknowledge that the climate is 
different now than it was in the past, (b) describe similar trends that are observed and pre-
dicted by climate scientists, including distinguishing between short-term weather variabil-
ity and long-term shifts in climate, and (c) describe those differences in terms of their lived 
experiences of weather.

These observations are consistent with other studies, which find that farmer percep-
tion of temperature changes consistently align with meteorological data and climate 
science literature (Karki et  al. 2020; Foguesatto et  al. 2020). Across different contexts, 
farmers’ perceptions of precipitation changes tend to be more varied when compared to 
climate records. Sometimes farmers perceive less precipitation change than recorded due 
to the buffering effects of available irrigation water (Niles and Mueller 2016). Sometimes 
farmers perceive more variation in rainfall than recorded due to the significant negative 
psychological and economic impact drought events have on farmers, making these expe-
riences and memories particularly sharp and salient (Foguesatto et al. 2020). Like farm-
ers in other high-income country contexts, such as South Africa (Findlater et al. 2018), 
farmers in northeastern California observed changes and are sensitive to the physical risks 
of climate change, while still maintaining distinctions between their understanding of 
weather variability and broader climate change. Importantly, however, I found little evi-
dence that farmers’ experiences of physical climate change impacts increased their belief 
in its anthropogenic causes.

4.2  Farmers discuss changes in terms of weather, ongoing cycles, and harsh 
geography

Farmers primarily discussed the changes they observed in terms of weather, not climate. 
This allowed them to hold simultaneous mental models of both changing patterns and 
random weather events. A cattle and hay farmer said, “Weather pattern has changed. We 
have much milder winters. I don’t know, I don’t feel that the temperature fluctuation has 
been extreme. Some summers are warmer. Some are cooler. Just quite a bit less moisture.” 
Another crop and cattle farmer described milder winters, adding, “Individual weather 
events, they’re just pretty much random.”

When asked about climate change, most farmers expressed disbelief in anthropo-
genic climate change. Many responded that weather is cyclical, offering comments like, 
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“Things are always changing in cycles” and “Droughts are always cyclical.” Some farmers 
recounted specific cycles of dry or wet weather through multigenerational family histories. 
As we checked irrigation lines together, a diversified multigenerational farmer, for example, 
described family journals that detailed “the river going dry in the 1880s for an extended 
period of time where they drove wagons down the riverbed every day because there was no 
water.” An alfalfa farmer in his 20s told me how his parent’s generation described an oscil-
lating pattern of wet and dry cycles back to their childhoods in the 1950’s: “It just comes in 
waves… for guys that have been here for 40 years you see a lot of patterns.”

When discussing climate cycles, farmers often acknowledged that weather patterns have 
changed profoundly during their lifetimes. One mixed vegetable farmer said, “Used to be 
you could pretty much count on the last freeze Memorial Day in the spring… We could 
plant in early May now.” One cattle and forage farmer explained, “You’re seeing drought 
cycles that are changing from what we were used to in the 70s, 80s, 90s. Now, when you 
get into 2000, it’s been dry, you can see a whole cycle has changed.”

Although many farmers remained unconvinced by climate science that documents con-
temporary anthropogenic changes, some farmers acknowledged paleoclimate science. A 
cattle rancher told me, “The climate has, is, changing. Just look at history, right? Climate 
changes over the eons of centuries. We go through cycles and I think we’re in a drier cycle 
is what it boils down to… I know what the scientists say, global warming and the ice packs 
are melting and doomsday is ahead of us. But I don’t necessarily buy into that so much. 
But I will admit that, yeah, the climate has changed. We are in a drier cycle right now.”

Some farmers normalized the extreme changes they experienced in terms of agricul-
ture’s exceptional vulnerability to weather and the region’s high degree of weather vari-
ability. Asked about changes in precipitation and temperature, a sheep farmer said, “Eve-
rything changes when you live on a farm. You get up in the morning and you don’t know 
what’s going to happen. You have no idea. You get to expect the unexpected.” Most farm-
ers noted the harshness of their geography (Fig. 2). While sorting seeds together, a mixed 
vegetable farmer told me, “So the climate change, I mean our area is so drastic all the 
time… it’s extremely wet, extremely dry, extremely hot, extremely cold.”

Farmers often shared specific examples of extreme or “bizarre weather events” they 
had experienced, like snow on the 4th of July and Memorial Day, as evidence of the gen-
eral unpredictability of weather in the region. One farmer said, “It’s all normal here,” and 
another described the harsh climate as “a mother nature thing.” Others noted the “pretty 
short growing window” that limits what crops they can grow “because it gets so cold” and 
“goes from cold and wet to hot and dry too quick.”

While the majority of farmers said they did not believe in anthropogenic climate change, 
a small minority differed. A young orchardist said, “I believe in climate change, it’s ok.” A 
rancher who raised multiple species of livestock told me, “I think you would be silly to not 
admit it. I think you’re watching one news channel too much… I mean, like it or not defi-
nitely our climate’s different than the way it was 20 years ago.” These private admissions 
were often accompanied by requests not to be identified within the wider community as 
deviating from a normative disbelief in anthropogenic climate change. This finding sug-
gests the importance of social group affinity in shaping farmers’ experiences of climate 
change. These farmers were adept at navigating differing social norms within distinct farm-
ing groups — sharing climate change belief with some and following social norms of dis-
cussing changes in terms of cycles and harsh geographies with others.

Findings that most farmers in this region attribute drought to natural cycles and express 
skepticism in anthropogenic climate change are consistent with previous studies of farm-
ers and ranchers in the western US (Yung et al. 2015). A study of farmers experiencing 
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extreme drought in Australia concluded that belief in natural cycles reduced farmers’ will-
ingness to adapt and may have been, in part, a strategy to “avoid an obligation to make 
adaptation responses” (Kuehne 2014, p. 502). Ranchers in Montana who described 
droughts as part of natural cycles expressed a sense of reduced agency to act, as well as 
optimism that a cyclically changing climate would return to normal (Yung et  al. 2015). 
While many farmers in this study described climate change as cyclical, they also asserted 
concerns that those cycles will get worse and that they need to change how they farm, 
diverging from the findings of previous studies.

4.3  Farmers respond to climate change impacts with a range of adaptations, 
irrespective of their stated belief in anthropogenic climate change

Every farmer in this study — irrespective of their climate change beliefs or perceptions 
— had changed how they farmed in response to the impacts of climate change, especially 
drought. Consistent with Woodmansee et al.’s (2021) finding that persistent drought con-
ditions in California catalyzed ranchers to plan for droughts, farmers and ranchers in this 
study described droughts as “wake up calls” or “turning points” that spurred them to adapt. 
As one farmer who raised multiple species of livestock observed, “The drought has kind 
of shaken people up, saying ‘OK this is not a guarantee’.” In response to the impacts of 
climate change, farmers changed both their farm management practices and livelihood 
strategies.

4.3.1  Farm management practices

Nearly all farmers in this study had invested in new infrastructure and technology (Fig. 3). 
In response to increasing surface water precarity, farmers were reducing water use, increas-
ing water storage capacity, and favoring groundwater sources. For example, many of the 
larger farms had replaced irrigation wheel lines with center pivots with Natural Resources 
Conservation Service funding assistance. A young alfalfa farmer said, “That’s one thing I 
learned, it costs more money, but you’ve got to try to take mother nature out of the factor as 
much as you can, whether it’s deepening your wells or having storage ponds or something.”

About half the farmers I interviewed reported trying water monitoring technologies like 
soil moisture probes or crop monitoring software, with mixed results and enthusiasm. Sev-
eral echoed the sentiment of one row crop farmer who said these technologies “didn’t tell 
us anything we didn’t already know.”

Some studies have found that optimism in technologies can encourage farmers to 
delay adaptation and reduce their enthusiasm for adapting to climate change (Gardezi and 
Arbuckle 2020). Farmers I interviewed were not optimistic about technological “quick 
fixes,” but they were realistic about the need to pursue a wide array of adaptations simul-
taneously, especially options that were easily available and publicly funded. Farmers often 
noted that input-based technological investments, like new irrigation systems, were encour-
aged and funded by institutional experts like Natural Resources Conservation Service staff.

Many farmers recognized that input-oriented infrastructure improvements – such as dig-
ging wells, or buying pivot irrigation and monitoring software – were helpful in the imme-
diate term. Farmers often noted that these inputs were temporary coping tools that were not 
designed to fix the underlying trend of decreased precipitation. Some shared their observa-
tion that groundwater withdrawals in irrigation-intensive parts of the county corresponded 
with residential wells going dry. These farmers were articulating several common critiques 
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of “maladaptive” practices that fail to address the drivers of vulnerability and can worsen 
the problem in the future or for other resource users (Schipper 2020).

In addition to infrastructure investments, most farmers had also changed land manage-
ment practices (Fig. 3). Many expressed their intent to scale up or adopt field-management 
practices that would help reduce their reliance on inputs over the long-term. Adaptive field-
management practices that increase soil organic matter, like crop rotation or pasture rota-
tion, also offer mitigation co-benefits (Davidson et al. 2019; Gosnell et al. 2020; Petersen-
Rockney et al. 2021). Farmers described how, in response to recent droughts, building soil 
organic matter became an important management goal. While walking through his verdant 
pastures to move electric fencing for rotational grazing, a young dairy farmer said, “The 
more organic matter you put in the dirt, the better it’s going to hold its water.” A vegetable 
farmer said simply, “Well maintained dirt will see you through a season.”

While many farmers had always applied organic matter to their soil, some described 
recent water scarcity experiences as motivating additional efforts to increase soil organic 

Fig. 3  Farmers reported diversifying strategies that improve soil moisture holding capacity and create new 
market opportunities (e.g., integrating pastured poultry with beef and hay production, left image). Farm-
ers were also investing in irrigation infrastructure like deeper wells and pivots with LESA nozzles (right 
image). Many farmers described the region’s harsh geography and cycles of drought — the bottom image 
captures the high desert landscape of much of the region, beef cattle grazing, and an irrigation pivot
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matter. Similarly, while most crop farmers had already been practicing some form of crop 
rotation and (with forage production) intercropping, most farmers cited drought experi-
ences as a motivator for choosing certain crop rotations (e.g., incorporating grain crops 
into hay and alfalfa rotations) or specific forage species (e.g., planting alfalfa and orchard 
grass together to increase drought response diversity). Nearly every livestock farmer said 
that in response to drought they now manage pastures for higher residual dry matter to 
keep moisture in the soil. Most livestock producers said that they have also increased pas-
ture rotation—some increasing rotation frequency and others implementing adaptive multi-
paddock grazing plans. Many cattle producers had added additional livestock species, 
including sheep, hogs, chickens, and ducks, facilitating multi-species rotations that reduced 
input costs and spread risk.

With the expectation that current weather trends would persist and intensify, about half 
of all respondents had adopted new crops or livestock species. While farmers across farm 
and farmer characteristics were diversifying, women farmers and newer farmers especially 
emphasized this strategy. Farmers described adding new varieties as offering two primary 
benefits: spreading the physical risks of extreme weather and enabling them to access new 
market opportunities.

When making diversification decisions, some farmers explicitly sought farm enterprises 
that used less water. One young cattle and forage farmer said he added pastured pigs to 
his operation during the height of the drought in 2012–2014 because, “Pigs don’t take a 
lot of water.” A hay farmer added vegetable seed crops, citing a goal of maintaining his 
income with fewer irrigated acres of higher-value crops. In an interview, a vegetable farmer 
described her choice of drought-tolerant crops, like rosemary and dry beans, saying, “You 
know, they say drought places are getting a little drier. It’s not like the water is disappear-
ing right? We have a certain amount of water on planet Earth… So maybe I leave the crops 
that need a lot of water for places that have a lot of water.”

Farmers also described downsizing their operations strategically to allocate the water 
they did have to the most productive land or their most lucrative enterprises. For example, 
an orchardist prioritized limited irrigation capacity to high-value fruit trees like cherries, 
allowing lower-value pear trees to die.

Many farmers said there was little they could do about smoke on their farms. Crop 
or species shifting was one of the only agricultural adaptation options farmers described 
adopting in response to smoke from wildfires. Some farmers, for example, reported shift-
ing to faster maturing varieties and crops that could be harvested before late summer fire 
season blanketed the region in smoke so thick, “Grass can’t photosynthesize properly,” as 
one farmer phrased it.

Farmers in the region often expanded field-management practices they already 
employed, or adopted new practices grounded in familiar concepts like soil organic mat-
ter that increases water holding capacity. This finding is consistent with previous findings 
that farmers who already use conservation practices are more likely to increase the scale 
of those practices (Roesch-McNally et al. 2017) and that observing improvements is itself 
a significant motivator of adoption (McCann et al. 2015). Yet farmers also experimented 
with novel, even transformative, adaptation practices, such as early spring flooding to 
recharge groundwater or managing tree cover on pastureland (adding or removing trees) to 
provide shade or reduce water uptake, that did not have previous local analogues.

Farmers often implemented reactive coping strategies in response to climate shocks. 
During drought years, for example, cattle ranchers sold calves earlier and at lighter weights, 
changed where and when they grazed, prioritized irrigation water to their best pastures, 
bought hay they did not have enough water to grow, and reduced their herd size.
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Farmers who implemented reactive coping strategies often expressed their intent to 
return to their prior practices when the weather changed, but this was often difficult or 
impossible. One cattle rancher said, “We have no choice. You can’t afford to buy feed… 
We do herd reductions and then you rebuild, and you do herd reductions, and you rebuild… 
But it takes a decade or more to rebuild a cow herd, it takes three to four years to rebuild 
a flock of sheep.” Additionally, she explained that returning to prior management is rarely 
possible because land leases have been irrevocably lost or the timing of calving or calf 
sales has shifted in an inflexible concentrated market. Adaptations may begin as tempo-
rary and reactive,3 but returning to prior farm structures and practices may be impossible 
or undesirable (Saliman and Petersen-Rockney 2022). As coping strategies aggregate and 
continue, they can become proactive adaptations, even leading to transformation (Wilson 
et al. 2020) as climate crises (e.g., drought and smoke) and non-climate crises (e.g., mar-
kets and land access) persist.

4.3.2  Livelihood strategies

In addition to adopting new field-management practices in response to drought and smoke, 
some respondents also implemented broader livelihood adaptations like seeking long-term 
off-farm incomes or leaving agriculture altogether. Scholars have long identified flexibil-
ity in off-farm employment as an important coping strategy for family farm persistence 
(Mooney 1982). The majority of US farm households today are reliant on at least one off-
farm income (USDA Census 2017). Yet for many farmers I interviewed, recent compound-
ing crises, particularly water scarcity combined with low market prices for hay or cattle, 
precipitated a shift in how families approached off-farm employment.

Many farm families in Siskiyou described off-farm jobs as temporary in the past. Older 
farmers often recounted a gendered labor division of seasonal or temporary off-farm work 
during lean years, wherein men worked in the local logging industry and women in potato 
packing sheds. Multiple farmers described working as teachers or in construction for a few 
seasons while they were beginning to farm and paying for land, or starting their families 
and especially in need of health insurance.

Recent droughts and wildfire smoke have fueled a shift towards understanding off-farm 
work as a more permanent livelihood strategy. In one family that raised cattle, for example, 
the mother was taking night classes to become an accountant. As we stood in the barn-
yard, she described the goal of this common, and commonly gendered, concurrent on- and 
off-farm career strategy as an effort “To diversify [our] income so [we’re] not completely 
dependent on the weather and the cattle market.” Another farmer described, as we col-
lected eggs and fed the laying hens, how she and her husband were both looking for per-
manent off-farm employment, resigning themselves to farming on nights and weekends. 
Voice shaking and tears welling, she attributed this shift from being two full-time farmers 
to needing two full-time off-farm incomes to the previous three years of reduced farm rev-
enue due to low livestock weight gain, which she attributed to wildfire smoke.

The few farmers who shared their belief in anthropogenic climate change during inter-
views described how climate change directly impacted their farm planning, often shifting 
away from production and towards offering services like agritourism. For example, dur-
ing an interview a young orchardist said that climate change was, “Something we thought 

3 Roche (2016) defines “proactive” strategies as those adopted to prepare for future climate impacts, versus 
“reactive” strategies adopted in response to climate impacts.
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about when buying the farm… It is funny that we decided to buy a farm in a community like 
this… I don’t regret buying a farm at all, but I don’t know if we would have purchased a fruit 
orchard in a desert… We start taking out the older trees and not replacing them with younger 
trees, but replacing them with row crops that would take less water or leaving them open 
and just having event space.” Another farm family had converted part of a hay field into a 
“u-pick” berry patch – planting strawberries, blueberries, and raspberries – with the hope that 
the public’s willingness to pay for an agricultural experience would help offset lost alfalfa 
sales as they scaled down their irrigated acreage.

For many farmers, planning ahead meant focusing on concerns about how their children 
would be able to continue farming. When I asked about climate change beliefs during an inter-
view, one multi-species livestock farmer said, “My poor kids. You know, that’s why I love what 
I do is that we’re trying to be carbon positive and using animals to do these things. I mean, we 
really take that into consideration.” While this farmer was unique among those in my sample for 
his willingness to discuss his belief in climate change, his concerns for the future were widely 
shared. Nearly every farmer I interviewed expressed hope that the next generation would con-
tinue farming and worried that droughts and wildfires — among other challenges — would 
impede that goal.

But while many farming families hoped off-farm careers or farm-adjacent enterprises would 
allow them to continue farming, others adopted what Barnes et al. (2017) has called the “trans-
formational” livelihood adaptation of leaving agriculture altogether.

Farmers (and key informants like agricultural advisors) noted spikes in land sales — both 
voluntary and forced — during intense drought periods. Like economic crises, drought crises 
create debt and dispossession for some, and accumulation for others (Dudley 2000). Multiple 
farmers interviewed had bought land as neighbors sold their farms during droughts, especially 
in the 2001 and 2011–2014 drought peaks. While foreclosures did occur, few farmers were will-
ing to discuss these openly, preferring to emphasize farmers’ agency in farm sales. One mixed 
livestock farmer reflected that, “You actually saw some people here selling off a lot of cattle 
and driving a brand-new pickup in the peak of the drought. You know, if you’re going to cash 
in your chips… this is a good opportunity for us to walk away.” Another cattle rancher observed 
that, for many farmers, recent droughts and wildfires had been, “Come to Jesus moments when 
people leave their bad relationship with farming.”

Farmers in Siskiyou have adapted to climate impacts irrespective of how they described 
weather events and trends, or whether they believed in anthropogenic climate change. In addi-
tion to short-term adaptive measures in response to climate change impacts (Yung et al. 2015; 
Takahashi et al. 2019), I found that farmers in Siskiyou were also implementing a range of long-
term adaptive management practices and livelihood strategies. Many expressed either the intent 
to continue these strategies into the future, or that it would be impossible to return to a previ-
ous state, even after the drought or smoke abated. As climate impacts increase in intensity and 
shocks persist, becoming chronic stressors, more farmers and ranchers are recognizing that the 
physical risks of impacts like drought will intensify in the future, irrespective of beliefs about 
their causes, and are proactively adopting practices in preparation for those changes (Findlater 
et al. 2018; Woodmansee et al. 2021).

While farmers elsewhere have identified economic factors, like reduced costs and 
increased efficiency, as the primary motivation for adopting conservation (Burke and 
Running 2019) and climate mitigation practices (Davidson et al. 2019), I also found a 
deeper set of core motivations. Farmers wanted to reduce their water costs, but doing 
so was not driven solely by a desire to save money (economic rationality) or save water 
(conservation motivation). Many farmers described a broader motivational orientation 
in response to confounding crises, predicated on structuring their farming operations 
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so that they could exert more control over their means of production (e.g., water) and 
make decisions more flexibly and independently (with less state and market interven-
tion) so that the next generation might be able to continue farming.

5  Limitations and future research

Beliefs and actions are embedded within historical, ecological, cultural, political, social, 
and institutional contexts and particular places (Karki et al. 2020). Place-based empirical 
research is limited in its scope and direct applicability to other contexts, but can contrib-
ute to understandings of societal significance (Burawoy 1998). Situated in one region and 
farming context, the findings in this study may not be broadly generalizable to other cul-
tural, political, or environmental contexts.

These findings suggest that the most relevant question may no longer be about farm-
ers’ beliefs in climate science or anthropogenic causes, but instead about their actions, 
especially in contexts where farmers remain skeptical of human contributions to climate 
change. Beliefs about the benefits and consequences — ecological, economic, social, and 
political — of implementing various adaptation and mitigation practices are central to 
developing effective policies and programs that increase the pace and scale of farmers’ 
action on climate change.

The few farmers who stated their belief in anthropogenic climate change, and the many 
who stated disbelief, were planning for drier and more fire-prone futures while describ-
ing these climatic events as just one factor driving them to change their farming practices 
and livelihood strategies. It is possible that belief in anthropogenic climate change spurs 
some farmers to adapt more, earlier, or in different ways than their peers who deny climate 
change’s anthropogenic origins, a comparison that would lend itself to further quantitative 
work. Yet it is important not to overstate the relationship between belief and action, given 
that intention to adapt and actual adaptation are poorly correlated (Niles and Mueller 2016).

Future research can broaden inquiries that take farmers’ perceptions seriously (Karki 
et al. 2020; Soubry et al. 2020) by asking, for example, how multiple understandings of 
climate change affect the pace and scale of adaptation and mitigation. The results of this 
study suggest that new research questions about farmers’ beliefs may be productive. For 
farmers considering adoption of new farm practices and livelihood strategies, belief in 
anthropogenic climate change may not be essential. Instead, beliefs about the ecological, 
economic, and social costs, benefits, and tradeoffs of adoption may be more central to indi-
vidual farmers’ decision-making. Additionally, future research could focus on the public 
institutional actors who operate in boundary spaces between farmers and researchers and 
policy makers. The ways agricultural advisors, for example, navigate differences between 
local beliefs and global climate science may be key to understanding how institutions can 
better support farmers’ responses to climate.

6  Conclusion and implications

Crop and livestock farmers in Siskiyou County are implementing varied adaptation strate-
gies in response to climatic extremes, while many simultaneously express skepticism of 
anthropogenic climate science. This study builds on recent research that begins to decouple 
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the relationship between belief in anthropogenic climate change and adoption of best man-
agement practices (e.g., Yung et  al. 2015; Schattman et  al. 2016; Davidson et  al. 2019; 
Takahashi et al. 2019). This study highlights novel ways that farmers describe and distin-
guish weather variability and climate signals; discuss climate change in culturally accept-
able terms of harsh local geographies and cycles; and employ both novel field-management 
practices and livelihood strategies in response to impacts like droughts and wildfires — 
all while the majority of farmers continue to express disbelief in anthropogenic climate 
change.

Madhuri (2020) conceptualize farmers’ perceptions of climate change as falling into 
three dimensions: awareness, understanding, and experience. Farmers in Siskiyou County 
are aware that the climate is changing and experiencing its impacts. This study shows that 
farmers, even those who express climate science skepticism, both describe meteorologic 
changes and distinguish between weather variability and climate signals. But, like farmers 
elsewhere in the US, most farmers in this study did not relate those trends to anthropogenic 
climate change. Instead, farmers described the changes they experienced in terms of the 
region’s harsh geography and ongoing weather cycles.

Attention to the ways that farmers describe climatic events can help policy makers and 
researchers more effectively support climate change action. Framing drought and other 
climatic changes in terms of harsh geography and weather may, in some farming con-
texts, help reduce social risks that farmers associate with climate change (Petersen-Rock-
ney 2022). In the context of extreme politicization around climate change, some farmers 
may perceive that talking about climate change, or taking actions associated with climate 
change, can jeopardize access to social network and institutional benefits like reciprocal 
labor exchanges or porous property boundaries (Petersen-Rockney 2022). Engaging farm-
ers and ranchers in climate change concerns on their own terms, and using locally accepted 
terminology, may reduce social risk perceptions and enable agricultural advisors and pol-
icy makers to work on these issues more effectively.

Results of this study suggest that multiple understandings of climate change do not, 
however, preclude climate action. Irrespective of belief in anthropogenic climate change, 
or how they described climatic events, farmers in northeastern California adopted a range 
of new field-management practices, many with mitigation co-benefits, and shifted liveli-
hood strategies in response to new intensities and persistence of droughts and wildfires.

This study highlights that, as climatic events become more extreme, farmers’ belief 
in anthropogenic climate change may be less important to adaptation action. California’s 
droughts and wildfires foreshadow the future climate, and farmers will continue to adapt 
to maintain their livelihoods. My findings differ from those of previous empirical research 
conducted in less extreme climate contexts (e.g., Arbuckle et al. 2013; Nguyen et al. 2016), 
perhaps because catastrophic (and increasingly frequent) drought and wildfires are now 
simply impossible to ignore.

Additionally, I did not find that farm or farmer characteristics predicted farmers’ beliefs 
or experiences of climate change. While cattle ranchers, fruit orchardists, and alfalfa farm-
ers grapple with distinct impacts to their operations and experience water scarcity differ-
ently, I did not find evidence that enterprise type was a key factor in determining how farm-
ers described changes in climate or were primed to act. Notable, however, were the ways 
that farmer responses to drought and smoke varied by gender and generation. Livelihood 
strategies like pursuing off-farm work are gendered, with women in the farm household 
more often working both on and off the farm. Women and newer farmers often led diver-
sification efforts, by, for example, adding new varieties of crops and livestock. Gender and 
generation were not, however, key determinants of beliefs or perceptions of anthropogenic 
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climate change, or whether action was taken in response to its impacts. In this study — 
across farm and farmer characteristics — farmers’ perceptions of themselves in their 
social context, including group understandings of climatic change and understandings of 
structural and material access to resources, were more powerful forces in shaping farm-
ers’ beliefs, experiences, and actions than how individual farmers identified or what they 
farmed.

Farmers hold diverse, dynamic, and socially situated identities and motivations (Hyland 
et al. 2016), as well as understandings of their experiences with weather and climate (Karki 
et al. 2020). Individual farmers can also hold simultaneous mental models — as many did 
in this study — of both changing weather cycles and naturally random events. Ambiguity 
allows divergent motivations to result in convergent action (Eisenberg 1984; Davenport and 
Leitch 2005): if farmers reduce their water use in the face of drought, does it matter if some 
did so to save money on electricity, some did so to keep more water in their soil, and some 
did so because they believe in climate change?

By centering farmers’ experiences and perceptions (Soubry et  al. 2020), I found 
that belief or disbelief in climate change’s anthropogenic causes was not the main fac-
tor determining whether or how they responded to climate impacts. Farmers in this 
study recognized and expressed concern about droughts and wildfires, but these con-
cerns were often overshadowed by more pressing market forces (Lane et  al. 2018; 
Kuehne 2014). While there are certainly tradeoffs and maladaptive responses to some 
crises, many changes farmers implement in response to, for example, market disparity 
and economic precarity, also increase their capacity to adapt to climate change (Kue-
hne 2014; Chatrchyan et  al. 2017). Several studies find that farmers are implementing 
field-management practices that increase adaptive capacity and offer mitigation potential 
not in response to climate change, but because these practices offer economic benefits 
(e.g., Lane et al. 2018; Davidson et al. 2019; De Master et al. 2019). Additionally, the 
structural barriers to adopting best management practices in response to crises, such as 
limited resource access and insecure land tenure, often overlap (Ranjan et al. 2019). As 
farmers navigate a complex landscape of interacting crises, programs can better support 
them by considering adaptations beyond the field scale. As this study illustrates, farm-
ers are also changing their livelihood strategies in response to changing ecological and 
policy contexts around climate change.

Policies and programs that increase the pace and scale of adaptation and mitigation 
action are urgently needed (Findlater et al. 2018). Decoupling climate belief and action 
opens new possibilities in an era of increased climate change intensity. Leaving belief 
aside, diverse stakeholders can find common ground by focusing on impacts instead 
of causes, and solutions instead of blame. Instead of talking about climate change, 
farmers may respond positively to communication around normalcy (normal vs. abnor-
mal conditions relative to historic climate), temporality (temporary vs. permanent 
changes), and co-benefits of climate action (Chatrchyan et  al. 2017; Findlater et  al. 
2019; Davidson et al. 2019). Farmers in this study articulated co-benefits of adaptation 
strategies that motivated when, why, and how they changed their farms in response to 
climatic events, factors like saving time and money and reducing regulatory burdens 
(Lane et  al. 2018; Davidson et  al. 2019). Farmers also articulated meta-motivations 
that undergird these outcome-oriented goals. Supporting farmers in regaining control 
over their means of production and building capacity for the reproduction of cultural 
livelihoods offers a chance to address what matters most to farmers and build adaptive 
capacity at the same time.
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