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RESEARCH ARTICLE

It is Always Dry Here: Examining Perceptions about Drought and
Climate Change in the Southern High Plains
Nicole M. Colston a, Jacqueline M. Vadjunec a and Todd Fagin b

aGeography, Oklahoma State University, Stillwater, OK, USA; bGeography and Environmental Sustainability,
University of Oklahoma, Norman, OK, USA

ABSTRACT
Drought is defined, experienced, and communicated about in multiple
ways. This case study examines individual definitions of drought (timing,
impacts, and severity) and attitudes about climate change. Household
surveys (n = 120) were conducted in Cimarron County, Oklahoma and
Union County, New Mexico using a stratified random sampling method
to select farmers, ranchers, and town residents. Information about
drought is primarily communicated between neighbors, friends, and
family, as well as media and local governing agencies. Residents
perceive the recent drought to be the worst drought on record,
regardless of previous drought experiences. Residents reported
widespread drought-related impacts on agriculture, environment, and
society. Most residents see drought as cyclical and driven by natural
causes, rather than human causes. We recommend adaptive drought
communication engage more fully with identity, place, and history.
Climate information should be presented in a relevant manner to
diverse agricultural stakeholders with differing attitudes about climate
change, management, and climate information.
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Introduction

Megadroughts, defined as unprecedented decadal and multi-decadal drought conditions, are pro-
jected to increase in the Southwest and Central Plains of North America in the coming decades
due to the rapidly changing global climate (Cook, Smerdon, & Ault, 2015; Shafer et al., 2014;
Udall & Overpeck, 2017). Drought has widespread and devastating impacts on humans and the
environment, including property loss, financial and emotional hardships, systemic damages to
rural communities, wildfires, and rapid land-use and land-cover change (LULCC) (Cutter, Gall, &
Emrich, 2008; Mann & Kump, 2015). Megadroughts will result in increasingly complex impacts
on agriculture and inevitable conflicts over natural resources. Rural agricultural communities that
are dependent on natural resources will need to enhance their capacity to adapt to the impacts of
future megadroughts that lie outside their coping range (Howden et al., 2007; MacDonald, 2010;
Tompkins & Adger, 2004).

Our research project investigates the materiality of individual and household experiences with
drought risks and recovery in two adjacent counties in the Southern High Plains that have a histori-
cal record of severe drought. This article synthesizes findings related to individual perceptions about
drought causes, impacts, and timing. Two research questions guided our inquiry, (a) how do people
define drought, and (b) in what ways do drought perceptions influence attitudes about climate
change?
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Literature review

The “hydro-illogical cycle,” as defined by the National Drought Mitigation Center, describes a cycle
of concern and apathy that characterizes public attitudes about drought (NDMC, 2017). In this cycle,
general apathy about drought occurs mainly during non-drought periods. Only in drought do people
become more aware, concerned, and increasingly panicked. When drought conditions end, the pub-
lic returns to apathy, forgetting to learn from or reflect on their experiences (Wilhite, 2011), hence
the term “hydro-illogical”. During long-term experiences with drought impacts, individuals may
begin to ignore or wish away the problem. For example, in South Australia, long-term drought
led to general acceptance and a sentiment of blind hope for the future (Pearce, Willis, Wadham,
& Binks, 2010).

On a larger scale, the “hydro-illogical cycle”manifests as an institutional barrier in drought man-
agement and public outreach efforts. Periods of drought recovery following crisis often lead to a wan-
ing of funding and public communication. A number of drought management guides exist to help
different stakeholders plan, respond, and adapt to agricultural drought (for e.g. Knutson, Hayes, &
Phillips, 1998; NDMC, n.d.; Svoboda et al., 2010; Wilhite, Hayes, Knutson, & Smith, 2000). The cen-
tral idea is to proactively plan for drought rather than respond to crisis. The temporal challenge
becomes how to generate a sense of immediacy and support planning prior to a drought disaster.
Improved risk communication between analysts and agricultural stakeholders about drought is
vital to enacting policies that respond to drought in a timely and relevant manner (Laughlin &
Clark, 2000).

Environmental perceptions and climate change

Most simply understood as the absence of water, the complexity of drought phenomena actually makes
it quite difficult to define in agricultural settings (Dagel, 1997; Wilhite, 2000). For instance, people may
have different perceptions about the nature, timing, and location of droughts (Porter, 2012). In turn,
drought perceptions have an effect on how individuals and their communities communicate and
respond in crisis (Taylor, Stewart, & Downton, 1988). Different perceptions and representations of
human-environment relations can have the symbolic power to create individual meaning, different
views, and different actions (Milstein, 2009). Definitions of drought are subject to memory, shared
knowledge, lived experience, and expectations about climate conditions (Taylor et al., 1988). Other
“site-specific” factors such as place attachment, local level awareness about impacts, and beliefs
about climate change can influence attitudes about drought risks and rewards (Bishop, 2013; Brownlee,
Hallo, Moore, Powell, & Wright, 2014, p. 964). The unique spatiotemporal characteristic of each
drought period generates “shadows of experience” that can shape different perceptions about drought
impacts and adaptation (Howe, Boudet, Leiserowitz, & Maibach, 2014, p. 381).

Exploring the ways rural agricultural communities talk about climate information, beliefs, and
perceived risks can inform strategies for communicating about adapting to future mega-droughts
(Arbuckle, Morton, & Hobbs, 2015). Research about the links between perceived drought vulner-
ability and climate change often use broad based regional or national surveys, sometimes paired
with remotely sensed climatological data. In one study of Midwest agricultural advisors, beliefs
about climate change and attitudes about adaptation remain unchanged by experiences with recent
drought (Carlton et al., 2015). Another study indicates that long-term drought strongly affects atti-
tudes about water supply, but not climate change, whereas short-term drought and daily environ-
mental cues are more likely to affect opinions about severity of future water-related climate
change (Evans et al., 2015). While informative, both studies use aggregate regional data and do
not explore the reasons for the lack of correlation between experiences with long-term drought
and attitudes about climate change. Very little work focuses on the role of place and proximity in
shaping climate change perceptions (Brody, Zahran, Vedlitz, & Grover, 2008) or the role of context
in the use of climate information (Flagg & Kirchhoff, 2018). To improve climate risk
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communication, research is needed to explore the sociocultural influences of climate change atti-
tudes at a local level (Arbuckle et al., 2013) and capture variations in household perceptions
about drought, and other hazards (Pidgeon, 2012).

Background

This article presents findings from a research project investigating household adaptations to drought
in Cimarron County, Oklahoma and Union County, New Mexico. The study area is a culturally and
economically connected region with a common drought history (Duncan & Burns, 2012; Egan,
2006). Geographically located along the former Santa Fe Trail, the region is steeped with history,
and many family farms and ranches have early 1900s homestead heritage. Notably, the study area
is considered the epicenter of the 1930s Dustbowl (McLeman, Mayo, Strebeck, & Smit, 2008; Porter,
2012). Since the 1930s, the population of these counties has continued to decline (Vadjunec &
Sheehan, 2010). Many of those who stayed in the region are “Dust Bowl survivors” or the offspring
of “Dust Bowl survivors.” Consequently, experiences with long-term drought shape the cultural,
economic, historical, and agricultural landscape (Figure 1).

The climate of this region is highly variable due to its location east of the Rocky Mountains and
north of the Mexican Deserts and Gulf of Mexico. The study area in general is subject to low average
precipitation, receiving 381 mm (15 in.) to 508 mm (20 in.) between May and August. Additionally,
there are high average growing season temperatures, with summer maximum temperatures aver-
aging 31.5° C (88.7° F) (Lindsey, 2008). Drought histories are largely meteorologically defined by
state and climate region, leading to some discrepancy between the droughts records in the two coun-
ties in our study area. Figure 2 provides comparison of the annual precipitation and temperature
record in two regional climate divisions: Northeast Plains of New Mexico and the Panhandle of
Oklahoma. The 1930s and 1950s are “droughts-of-record” for both the Panhandle of Oklahoma
region and Northeast Plains of New Mexico due to intense heat and long-term dry conditions
(South Central Climate Science Center [SCCSC], 2013a, 2013b). A prolonged wet period in the

Figure 1. Study area map.
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1980s and early 1990s was followed by a dry cycle starting in the early to mid-2000s (OWRB, 2012).
Notably, the most recent drought period was characterized by less rainfall than the Dustbowl era
droughts of the 1930s and 1950s.

Figure 3 maps the frequency and intensity of long-term drought in the study area and surround-
ing region from 2000 to 2015. The maps compile the weekly U.S. Drought Monitor (USDM) classifi-
cations to illustrate the frequent occurrence of drought building in intensity over time. At the height
of the most recent drought (approximately) 2010 and 2014, the weekly classification map from the
USDM reported sustained D2 (severe) to D4 (exceptional) drought in Cimarron County, OK and
Union County, NM. Short-term severe droughts were reported in the Panhandle of Oklahoma
region in 2006 and from 2011 to 14 (SCCSC, 2013a) and in the Northeast Plains of New Mexico
region in 2003, 2006, and 2011 (SCCSC, 2013b).

Within the study area, 2011 was a notably harsh year with high temperatures and lack of rainfall.
The severity of this drought was followed by policy actions in both states. In 2012, Oklahoma state
legislators passed the Water for 2060 Act that aims for the state to consume no more water in 2060
than was consumed in 2012 (Oklahoma Water Resources Board (OWRB), 2012, 2017). In the same

Figure 2. Historical record of total annual precipitation and annual average temperature. Data source: National Oceanic and
Atmospheric, National Centers of Environmental Information (NOAA NCEI), 2017.
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year, the NewMexico Governor Susana Martinez issued a drought declaration across the entire state,
citing the second driest water year on record, and ordering recommendations from the New Mexico
Drought Task Force (Martinez, 2012). Both states have established drought task forces that issue
monthly online newsletters including common monitoring tools from state and federal organiz-
ations and agencies (e.g. US Drought Monitor, National Weather Service (NWS) Seasonal Drought
Outlook, and NOAA Crop Moisture Index).

During the most recent drought, residents experienced rolling dust storms similar to the 1930s and
a range of drought-related land management issues (e.g. invasive and nuisance species, wildfire, and
wind erosion). Agriculturalists were forced to adapt to an intensified and prolonged drought; for
example, ranchers, struggling with limited forage for their livestock, were often forced to purchase
feed or, in extreme cases, sell off livestock. Farmers adapted Center Pivot Irrigation (CPI) to ensure
crop security; others changed their crops all together in order to reduce their vulnerability to drought.
Long-term drought impacted land-use and land-cover change (LULCC) differentially due to variations
in the local and regional governance of public lands and management under drought conditions.

Methods

This research is part of a long-term study on adaptation to drought in the region (Fagin, Vadjunec,
Colston, Wenger, & Graham, 2016; Vadjunec, Frazier, Kedron, Fagin, & Zhao, 2018; Wenger, Vad-
junec, & Fagin, 2017). While we draw specifically on household surveys for the bulk of this analysis,
our results are also informed by approximately 10 years of ethnographic and participatory research
in the region by the study team, as well as an oral history project. Additionally, we draw on rich dis-
cussions with farmers and ranchers from four open-forum adaptive co-management meetings held
throughout the study region in 2016.

Figure 3. Drought frequency and intensity from 2000 to 2015. Darker colors indicate higher drought severity, whereas larger points
indicate greater frequency. The bivariate mapping thereby shows both drought severity and frequency. Data source: U.S. Drought
Monitor, based on Nelson (2016).
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Household survey

The research team developed the household survey in spring 2014 based on previous research in the
region. After pilot testing the survey in May, the field team completed 120 household surveys in both
Union County, NM and Cimarron County, OK (n = 60 each) in summer 2014 through fall 2014. The
face-to-face household survey typically took between 1.5 and 3 hours to complete, and was conducted
to the greatest extent possible with both the male and female heads of household present, although we
asked one householdmember to self-identify as the head/lead in charge of the discussion (while noting
any divergences of opinion). The survey included themed questions about: (i) household demo-
graphics, (ii) agricultural operation characteristics and production, (iii) current land holdings and
land use, (iv) water use and vulnerability (household and agricultural), (v) drought impacts, and
(vi) adaptive management practices (individual and community). To ensure confidentiality of
research subjects, all results from the household surveys are presented anonymously. For the purposes
of this paper, we focus on a series of open-ended and closed-ended questions related to drought and
climate change perceptions (section v). Table 1 lists the primary questions used in this analysis.

Since the broader project has a large spatial mapping component, our goal was to link the house-
hold surveys to satellite imagery (Fagin et al., 2016). As such, our sampling framework is more geo-
graphical than sociological in nature. In other words, for the broader purposes of this project, our
sampling universe was the land and then the people attached to it (Foo, McCarthy, & Bebbington,
2018; Stone-Jovicich, 2015). To complete the household survey and to develop a sampling frame-
work, county-level plats (property maps) were acquired from local County Assessor’s Offices and
digitized for both Cimarron County, OK and Union County, NM. We used ArcGIS 10.4 to generate
random X, Y coordinate map points equally dispersed throughout geographically stratified regions in
each county (4 quadrants in each county). We then determined the property owner of the parcels in
which each randomly generated point occurred. To ensure diversity, we sampled 45 rural and 15
urban (city, town, or village level) households in each county (n = 120 total). The stratification
insured that we sampled a diverse geographic region and consequent land use (i.e. urban/other,
ranching, irrigated, and/or dryland agriculture). In cases where we could not locate the parcel
owner, the land was public land, or if the parcel owner did not want to participate, we utilized a stan-
dard nearest neighbor approach (based on closest adjoining land parcel). This sampling strategy is
common in human-environment studies combining regional-scale data such as remote sensing land-
use land-cover imagery with household-scale research (Fox, Rindfuss, Walsh, & Mishra, 2003). This
approach helps to connect “people” (household studies) with “pixels” (satellite imagery) and pre-
vents issues with spatial-autocorrelation (where a household, especially one’s land-use activities, is
more likely to be similar to neighbor, than one farther away) due to environmental issues such as
topography, vegetation, soils, hydrology, among other things (Liverman, Moran, Rindfuss, &
Stern, 1998; Liverman & Ramon Cuesta, 2008). As a result, such sampling approaches attempt to
represent the range of diversity of not only the households, but also the surrounding environment.

Table 1. Household survey items.

Communicating about drought
Where do you get information related to water and drought? (select from list)
In comparison to previous drought cycles, the current drought has not been as bad (5 pt. scale)
How would you describe the current “drought” situation? (provide 3 adjectives)
Definitions and indicators
How do you define “drought” in your own words?
What are three main environmental clues you look for in determining drought?
Timing
In your opinion, when (year) did the current drought cycle begin?
How many drought periods have you personally experienced while living in this area?
Climate knowledge
In my opinion, I believe that drought is linked to overall climate change.
If yes, is it human-caused, natural, or both?
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As our sampling stratification was based on land (via X,Y coordinates on a map) and the households
attached to those coordinates, we estimate that we had an initial 40–50% response rate in our coun-
ties, with the inclusion of the nearest neighbor approach, our sampling response rate was approxi-
mately100%. This means that approximately 100% of all households fell within the plat parcel
initially selected or that parcel’s nearest neighbor (next section).

Data analysis

We employed both deductive and inductive approaches to data analysis (Table 1 lists the household
survey items). First, existing literature on drought perceptions informed a deductive approach to
understanding how respondents define drought. Responses to closed-ended questions about the tim-
ing of drought, number of drought experiences, sources of information about drought, and links to
climate change were compiled using basic descriptive statistics. Additionally, descriptions of the
severity of the drought were entered into a qualitative coding program to note the frequency and
pattern of specific word choices.

Household survey respondents provided definitions of drought in their own words. These
responses were coded using the Wilhite and Glantz (1985) drought typology: meteorological
(defined by degree of dryness and duration), agricultural (defined by susceptibility of crops, pasture,
or cattle), hydrological (defined by surface or subsurface water supply), and socioeconomic (defined
by broader human impacts). The Wilhite & Glantz typology reflects disciplinary clusters of drought
research and conceptually the drought definitions represent a progression of intensifying impacts
over time. As such, in the instance of multiple responses, a single response category was assigned
according to the most progressive impacts identified.

Second, an inductive approach aimed to capture emergent perceptions about the timing, impacts,
and severity of recent drought. Using a grounded theory approach, the open-ended responses were
compiled into the question categories and relevant themes devised. Structural coding aided a the-
matic analysis of perceptions about drought (Guest, MacQueen, & Namey, 2012) using the following
text segmentations: (1) communicating about drought, (2) definitions and indicators, (3) timing, and
(4) climate knowledge.

Household survey respondents described three environmental clues for determining drought.
Open coding of these drought indicators revealed six emergent categories of perceived environ-
mental impact. In contrast to the Wilbite & Glantz typology described above, emergent coding
allowed us to explore how respondents’ identify drought impacts through personal experience
(rather than as defined by scientific discipline).

Results

Demographic profile

According to the United States Census Bureau (2018), Union County has an estimated population of
4187 and a population density of 1.095 people/mi2 (0.42 people/km2). The population is largely
white (91.6%) with 41.8% reporting Latino or Hispanic descent (53% reporting white only with
no Latino or Hispanic descent). The majority of the population (61.7%) is between 18 and 65.
Twenty percent of the population is over 65 years old. Cimarron County has an estimated population
of 2154 and a population density of 1.17 people/mi2 (0.45 people/km2). The population is largely
white (94.8%) with 22.8% reporting Latino or Hispanic descent (72.8% reporting white only with
no Latino or Hispanic descent). The majority of the population (51.7%) is between 18 and 65.
24% of the population is over 65 years old.

Household basic demographics collected from our household survey show a similar but in
some ways divergent pattern. Our surveys reveal that the majority of household heads are
male, white; with some college education (45% hold a Bachelor’s degree and 8% a Master’s
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degree). However, considerable diversity is noted (see Table 2). Just over 1/4th of self-identified
household heads are female, and approximately 1/4th of household heads self-identified as a racial
or ethnic minority, mainly Hispanic and/or Native American. Household heads averaged 60 years
old, with over 20 years at their current residence, and the majority living in the county previous to
their current residency as well, indicating an aging agricultural population with a long-term and
well-established history in the area. Although more than a quarter of the population is involved in
some form of white-collar employment, the majority of the population is involved in agriculture,
mainly cattle ranching and crop production. Since in our sample, we focused mainly on farmers
and ranchers, one can expect some difference from the county level demographics (above). How-
ever, the study sample is consistent with known population and agricultural dynamics in the
region. For instance, agricultural census data shows that over 60% of agricultural operators
were 55 or older (National Agricultural Statistics Service [NASS], 2012).

Communicating about drought

Respondents report that information about drought is more often communicated between neigh-
bors, friends, and family, but also via the media and local governing agencies. In terms of sources
of information about drought, respondents rely on family and friends (53%), Internet (40%), soil
and water conservation districts (39%), government agencies (36%), local newspapers (34%), and
church (22%). Self-reports indicate that more experienced farmers/ranchers can influence others’
perceptions about the impacts and severity of drought. For example, respondents rely on the com-
parisons and recollections of family members and older friends to make sense of current severity of
drought conditions in context to past drought events.

Table 2. Basic respondent demographics (n = 120).

Household Demographic Variables Mean Percent (frequency n)

Percent female (%) 0.28 (33)
Percent identifying as racial or ethnic minority (%) 0.24 (29)
Average age (years) 60.37
Average length at current residency (years) 23.02
Previous residency in county (%) 0.65
Percent with some college or greater (%) 0.73 (87)
Occupation
Total percent involved in white-collar employment (%) 0.27 (32)
Total percent involved in blue-collar employment (%) 0.04 (5)
Total percent retired (%) 0.14 (17)
Total percent involved in agriculture (%) 0.52 (62)
Of those in agriculture, percent involved in cattle production? 0.82 (72)
Of those in agriculture, percent involved in other livestock production? 0.16 (14)
Of those in agriculture, percent involved in crop production? 0.37 (32)

Table 3. 10 most commonly used words to define drought (n = 120).

Word Mean Percent (frequency n)

Year(s) 0.27 (32)
Rain / Lack of Rain 0.22 (26)
Devastating 0.11 (13)
Hard 0.10 (12)
Bad 0.10 (12)
Severe 0.09 (11)
Depressing 0.08 (10)
Dry 0.08 (10)
Extreme 0.07 (8)
Tough 0.07 (8)
Worse 0.07 (8)
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Respondents overwhelmingly agreed about the severity of the recent drought. When asked to
compare recent drought to previous experienced droughts in the area, 3 of 4 respondents agreed
that current drought is worse than past droughts. Words used in defining drought directly reflect
the resulting hardships. One survey item asked for three descriptive adjectives to describe the current
drought situation, but the majority of residents often described drought impacts in full sentences.
According to frequency counts (Table 3), the top word used in open-ended answers regarding the
severity of drought was surprisingly a noun – “year” (n = 24) or “years” (n = 8). In other words,
roughly 1/3rd of residents defined drought in a way that suggests duration. Another noun, “rain”
(n = 21), or the absence of rain (n = 5), was the second most used word (22%). Other top frequency
adjectives are generally negative and include words such as “devastating” (n = 13), “hard” (n = 12),
“bad” (n = 12), “severe” (n = 11), “depressing” (n = 10), “dry (n = 10), “extreme” (n = 8), “tough” (n
= 8), and “worse” (n = 8). These and other adjectives used to a lesser extent describe the drought were
often used in conjunction with “year” or “years” (above) and reflect the true severity of the drought,
including bleak, dire, miserable, painful, unrelenting, harsh, horrible, lousy, costly, detrimental, ter-
rible, hellish, sickening, nasty, and alarming. Such descriptive words reflect a general tone of the
sample population suggesting overall difficult times.

Definitions and indicators

When initially asked, how do you define “drought” in your own words, respondents (n = 120) most
often defined drought as meteorological (54%) rather than agricultural (20%), hydrological (4%),
or socioeconomic (22%). Table 4 defines these categories and provides a summary of responses
related to each type of drought. When describing meteorological drought, respondents often
added qualifications about the lack of precipitation in relation to their needs and uses (such as
inadequate, prolonged, insufficient, and unsubstantial). Agricultural definitions of drought reflected
the impacts on farming and ranching practices. Most often noted are the impacts of extended
drought on grasslands and water for stock. As one respondent reminded us, “cattle ranchers are
really grass farmers”. Very few respondents initially identified the hydrological implications of
drought on natural surface water (lakes, springs, and creeks) or groundwater resources integral to
irrigation and stock wells. More often respondents provided socioeconomic definitions of drought
that described the human impacts in terms of broader yet interconnected problems of livelihood,
land ownership, and rural community decline.

Additional prompting suggests interviewees observe a range of drought impacts in their daily
lives. Specifically, respondents were asked, what are three main environmental clues you look for
in determining drought? Emergent coding of environmental cues revealed six primary impact cat-
egories. Figure 4 illustrates the percentage of responses in each category (n = 353). A wide variety
of indicators were identified beyond lack of rain (27%), including agriculture impacts to cattle
(23%) and crops/plants (20%), and native and nuisance species (21%). A few respondents cited
socioeconomic (5%) and surface and ground water resources (5%) indicators.

Table 4. Types of drought and sample responses.

Type of
drought Defined by Sample responses

Meteorological Degree of dryness and
duration

Absence or lack of precipitation (rain and snow), extreme heat, dry winds, dust,
soil erosion, extended period

Agricultural Susceptibility of crops,
pasture, or cattle

Lack of grazable forage, decline of grasslands, lack of soil moisture, decline in
cattle ponds, failure of crops, problems sustaining ground cover

Hydrological Surface or subsurface water
supply

Shortage of water, well decline, lack of recharge, dried up creeks and springs

Socioeconomic Human impacts Loss of land, increase in land prices, economic hardship on community, negative
impacts on livelihood
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Timing

The household surveys were conducted in 2014 as the drought was still on going, but perceived to be
ending. When asked about when the drought started, 18 respondents (of 120) described the drought
as starting before the 2000s, as early as the 1970s. The remaining respondents (n = 102, 85%) varied
in their perceptions about when the current drought started during the period of 2000–2011. The
cluster chart in Figure 5 illustrates that the beginning of drought is not easily defined. Respondents
had a variety of opinions about the timing of the latest drought period. For some survey respondents
the timing of drought defined in terms of notable precipitation (deficits and occurrences) and
extreme weather events. For example, there was extremely low rainfall in 2006 and a winter white
out in 2007 followed by another hot and dry growing season.

The perceived timing of drought is also relative to the experienced impacts of drought. The
respondents had a wide range of experience with drought in the study area (experiencing one
drought 22%, two droughts 24%, three droughts 29%, or four or more droughts 21%). For resi-
dents not directly engaged in agriculture, drought often only becomes visible first in terms aes-
thetics (e.g. brown grass) and then later observable systemic impacts on the community (e.g.

Figure 4. Drought indicators by frequency (n = 353).

Figure 5. Respondents’ opinions about the start of the drought cycle.
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the feedlots closed) or on the environment (e.g. the trees in the park died). For an agriculturalist,
the comparative severity of droughts impacts can be relative to their social life and responsibilities
during each particular drought period. For example, whether you were a child versus an adult,
whether the family could afford annual vacation, or whether a spouse was able to acquire a second
job in town.

Agricultural households cite both economic and social impacts when identifying the timing of
drought. The need to pump water before planting or failure to raise a dryland crop (for farmers)
and the forced sale of cattle (for ranchers) are relative markers of drought periods. Other times,
inability to recover between dry periods influences perceptions about the length of drought. Signifi-
cant financial events and serious problems with livelihood (e.g. the cycles of debt to the bank or the
consolidation of farms) similarly act as markers of drought timing. A host of financial decisions
influence perceptions about the severity of drought, including crop and cattle markets, production
costs, leasing rates, financial relief/ assistance, and competition with larger operations. In sum, the
perceived timing of drought in any given household is influenced by the experienced socioeconomic
impacts and financial burden during dry times.

Climate knowledge

When asked about the link between climate change and drought (n = 120), 42% of respondents dis-
agreed there was a link, 46% agreed, and 12% remained neutral (see Figure 6). Of those who agreed
there was a link between climate change and drought (n = 52), only 8 respondents (15%) attributed
climate change to human causes alone, 25 respondents (48%) felt climate change was natural, and 19
respondents (37%) felt it was caused by both human and natural causes. Qualifying remarks suggest
that drought is commonly viewed as a natural form of climate change operating in cycles (10–30
years). Respondents who recognize the human causes of climate change tend to view technology
as an actor in accelerating environmental change. For the few others, the issue of climate change
is described as politicized or as a hoax driven by radical environmentalists.

Individual perceptions about the link between drought and climate change are a product of
experienced climate. Several themes emerged from the household survey responses related to how
respondents understand the climate and the nature of drought. In short, historical and long-term
experiences with drought contribute to apathy, whereas the risk generated by the unpredictability
and variability of drought contributes to a persistent hope for improved conditions.

It’s always dry
In terms of timing, the respondents commonly understand that drought naturally occurs in multi-
decadal cycles. After reflecting that the study area is always in need of rain, one respondent described
drought as happening “since we were born” with an intermittent period of “good rain 13 years ago”.
As such, it is common in the region to use the more colloquial adjective “droughthy” rather than the

Figure 6. Attitudes about the link between drought and climate change.
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noun drought to distinguish dry years from those times “when things really start to dry up”. Respon-
dents generally experienced drought as the result of a long-term succession of bad years, often with
intermittent good years or breaks in weather. Drought is not over until there is a “string of good, wet
years”, as the “teaser years don’t make up for bad years”. The commonly arid weather in the region
makes it hard to define the start of drought, as it “sneaks up on you, you don’t notice at first.” An
unfortunate consequence is a sense of community-wide optimism that leads people to “often wait
until it’s too late to respond”. A brief set of rainy days during our data collection process prompted
respondents to express being “cautious, but optimistic” that the drought had broken. These types of
responses reflect immense power of hope in face of unpredictable times, even after the sparsest rain
events.

(Un)predictable drought
To say that drought is a natural occurrence or cycle is not to say that the weather is predictable.
When it comes to the weather, longtime residents often say, “There is no such thing as normal”
and commonly joke that only a “newcomer or a damn fool” tries to predict the weather. Precipitation
deficits are so common and unpredictable, as one respondent aptly noted, “You never know you’re in
drought until it’s over.” Inherently a very weather aware community, residents observe the “spotti-
ness” of precipitation as variable not only in timing and amount, but location of precipitation (e.g.
across farms and areas of the county). More than quantity of rain, respondents explained that a lot
depends on the annual timing of precipitation in relation to grassland management or soil residue
needed for farming. To deal with the unpredictability, several respondents imparted this rule of
thumb, “every 10 years you can expect 2 bumper crops, 2 over, 2 under, 2 failures, and 2 unknowns”.
Each year is a gamble and carries rather low production expectations. In sum, despite an acute
awareness of long-term risks, hope and faith drive a general acceptance of inevitable and unpredict-
able hard times ahead.

Discussion

Our research study was conducted in 2014 at the height of a long-term drought period. This
article asks, (a) how do people define drought, and (b) in what ways do drought perceptions influ-
ence attitudes about climate change? Seventy-five (63%) of residents perceive the most recent
drought to be the worst drought on record, regardless of previous drought experiences. There
was community-wide awareness about the problem and deep concern among agriculturalists.
While residents define drought in terms of rain, they describe a variety of environmental indi-
cators of drought and their systemic impacts on agricultural production and household finances.
Indeed, the timing of drought, as a slow onset of disaster, seems more relative to household
impact rather than actual weather history (Shao, 2016). The perceived timing of drought is subject
to a wide range of economic and social impacts, not the least of which is the household-level
financial burden of dry times.

In the study area, drought is a cyclical, recurrent experience. There is no misunderstanding that
the climate is always dry and drought unpredictable. This reality frames an understanding of climate
change as a part of a natural cycle. For respondents, the drought cycle is a form of natural climate
change. More than half of the residents described no link between climate change and drought, while
another third described climate change as natural (rather than human induced). In simple terms,
they perceive drought as climate variability, but not caused by climate change. At its core, drought
is perceived as a natural event that is inherently hard to predict, even seasonally. While respondents
predominantly viewed climate as a natural cyclical process, they still hold a strong environmental
ethic and it would be an oversimplification to view this worldview as a form of climate skepticism
(Connor & Higginbotham, 2013).

Local climate knowledge about recurrent, persistent, and unpredictable dry times is relative to a
host of human-environment concerns (e.g. finances, management choices, and household
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relationships). Agriculturalists, especially, are always necessarily moving between cycles of accepting
the good years and recovering from the bad years. Whether conscious or unconscious, repeat
drought survivors embrace a mindset of acceptance of circumstance coupled with a powerful senti-
ment of hope for the future. The term “hydro-illogical cycle”mistakes this mindset for apathy, lack of
reflection, and inaction. Whereas fleeting concerns about drought are framed as a boundary to com-
munity resilience, they may actually be a foundational coping mechanism necessary for repeat
drought survivors.

Scope and limitations

While our household sampling protocol used a rigorous geospatial random sampling design, some
care must be taken with the interpretation and generalizability of the results. A relatively low, but in-
depth sample size (n) was employed for the purposes of this study with the intention of going deeper
at the household level in order to better understand how drought is perceived, interpreted and acted
upon. Since agriculture is the main economic driver of these two counties, agriculturalists made up
the predominant part of the sampling stratification. However, roughly a quarter of our sample popu-
lation could be defined as “urban,”many living at the county seat. However, many of our urban resi-
dents also were farmers and ranchers who still had and worked their land but lived in the city for a
variety of purposes, including better access to schools and health care. Additionally, the findings are
purely descriptive rather than inferential. This rich, heavily qualitative data provides a basis for
future studies in the region.

Implications for practice and research

Our study raises questions about how to emphasize the predicted influence of climate change on
megadroughts and encourage drought planning in already vulnerable arid locations. A recent
briefing (Shaw & Corner, 2016) suggests several research-based principles for communicating
drought risks in a changing climate. In short, understanding perceptions about drought timing
and impacts can help drought risk communicators to find narratives and frame messages that res-
onate with the lived experiences of our target audiences.

Communicating about drought in a changing climate will require more than scientific facts and
must invoke compelling narratives grounded in the values and experiences of our target audiences
(Schweizer, Davis, & Thompson, 2013; Shaw & Corner, 2016; National Academies of Science, Engin-
eering, and Medicine [NASEM], 2017). There may be strong personal and social reasons that people
may not want to accept the risks of increased and more severe droughts (Marshall, 2014). As one of
our survey respondents explained, “How can we give up when your grandparents lived through the
Dust Bowl?” Future research should identify narratives that better resonate across grasslands com-
munities experiencing sustained drought. In our study area, listening to and sharing the knowledge
of drought survivors may be key to motivating future drought management and adaptation efforts.
For example, unveiling cultural narratives about the causes of the Dust Bowl offers a promising con-
text for discussing the human-drivers of regional climate change (Porter, 2012).

It seems that attitudes about climate change are not phenomenologically linked to experienced
losses due to drought (Jørgensen & Termansen, 2016). In regions where drought risks are extremely
salient, making the connection between long-term drought and global climate change may not be
necessary for adaptive actions to take place. Climate change communicators have begun to think
more holistically about how to connect climate change risks in familiar ways for agriculturalists (Gal-
miche-Tejeda, 2004). Keen to avoid the polarizing and politicized discussions about climate change
consensus, many agricultural publications, policy advocates, and faith-based organizations are now
opting to talk about climate change, without necessarily using the words climate change or empha-
sizing science (Schwartz, 2016; Tabuchi, 2017). Climate change manifests daily as practical issues
about farm and ranch management. For example, extension agents report that confusion and
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mistrust characterize agricultural discussions about climate change, but that economic, stewardship,
and adaptation frames are influential (Bowers, Monroe, & Adams, 2016). Here the goal is to find
ways to generate household and community discussions about coping capacity and resiliency, rather
than enforce climate change consensus.

Drought is not a new problem in our study area and agriculturalists are necessarily resilient
people with important adaptive knowledge systems. Like other disasters (Leiserowitz, Maibach,
Roser-Renouf, Feinberg, & Howe, 2013), our research confirms that information about drought is
most often communicated interpersonally (between neighbors, friends, family, and, local agencies).
In general, this suggests that adaptive drought communication happens at individual household and
local community levels (Fontaine, Steinemann, & Hayes, 2014). The livelihoods of agriculturalists are
connected to natural resources and subject to weather; making them experts of climate due to their
experiences (Clifford, 2014). Drought preparedness and mitigation campaigns must move beyond
the development of risk profiles, seasonal forecasts, and early warning systems to more culturally
nuanced communication. For example, concrete experiences and in-group communication about
climate risks may be more influential to processing climate uncertainty than traditional analytical
and statistical approaches (Marx et al., 2007). In other cases, interactions with downscaled and loca-
lized climate projections have influenced climate change attitudes regardless of geographic proximity
(Herring, VanDyke, Cummins, & Melton, 2017).

Conclusion

Long-term and severe drought will continue to influence many farmers and ranchers in the Southern
High Plains. The projected rise of megadroughts due to climate change necessitates a better under-
standing of how rural agriculture-based communities communicate about drought vulnerability.
Drought is defined, experienced, and communicated about in different ways. This case study looked
at household perceptions about drought timing, impacts, and severity in Cimarron, County, OK and
Union County, NM. Residents perceived the most recent drought to be the worst drought on record,
regardless of previous drought experiences. Most residents defined drought as primarily meteorolo-
gical in nature, although many identified indicators of drought illustrate the systemic impact on agri-
culture, environment, and society. Across households, the impacts of drought are experienced in
different ways and respondents had diverse ways of framing the problem. Multiple, historical
lived experiences as drought survivors lead residents to understand drought as cyclical and driven
by natural causes, rather than human causes. We recommend that environmental science draws
on these rich experiences, rather than ignoring or patronizing such climate change discourses,
and design communication that engages more fully with people, their place, lived history and diverse
experiences.

Environmental communication scholarship must continue to highlight the particular social and
political contexts that influence definitions of drought and attitudes about the link to climate change.
The broader societal challenge for communicating about climate science and adaptation continues to
be how to generate the social and political capital necessary to generate narratives that represent
people’s lifeworlds and identities (Leith & Vanclay, 2015). Understanding climate knowledge unique
to households and agricultural communities is a key dimension to communicating about drought
adaptation in the Southern High Plains. For agricultural contexts, we must begin to present climate
information in a relevant manner to stakeholders with differing beliefs about climate change, land
management issues, and specialized climate information needs (Prokopy et al., 2015). Future strat-
egies of public engagement should aim to reduce threats to diverse or different worldviews about
climate, while enhancing public dialogue between science and society.
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