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ABSTRACT-The lion's share of financial losses caused by drought is shouldered by crop and livestock produc
ers. Producers' perceptions of and responses to drought were studied in the mid-1960s, the mid-1980s, and again 
in this study. Direct and indirect impacts are experienced by nonfarm businesses, communities, and individuals 
as well; some of those impacts have not been well researched and were integral to this project. Interviews with 
crop producers, livestock producers, and community members were conducted in Frontier County, NE, in late 
summer 2006. Producers are very perceptive of the drought hazard, a result found in the two previous studies. 
Adoption of drought mitigation practices has increased over the past 40 years. Producers are concerned about the 
myriad of factors they must consider when planning their farm or ranch operations, particularly as they are try
ing to adjust to water restrictions imposed as an outcome ofthe Kansas-Nebraska lawsuit regarding Republican 
River flow, but overall they are basically optimistic. Community members were very concerned about the future 
of farming and the quality of rural life. They expressed fears that changes in farming practices may lower the 
value of land, affect the tax base, and ultimately impact the school system and other county services. 

Key Words: community, drought, perception, producers, sociological impacts, water restrictions 

INTRODUCTION 

Frontier County, NE, is located in the "dissected 
plains" region of southwestern Nebraska (Fig. 1). The 
topography varies from fairly level plains to steeply slop
ing canyons and drainages. The soils are well-drained to 
excessively drained silty and/or sandy soils. 

Manuscript received for review, June 2007; accepted for publication, 
August 2007. 
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There are five towns or villages, listed here with 
2002 populations: Curtis (832), Eustis (452), Maywood 
(313), Moorefield (52), and Stockville (32). The 2005 
population for the county was 2,795, a decrease of9.8% 
from 3,099 in 2002 (U.S. Census Bureau 2006). Stock
ville is the county seat. 

Frontier County's climate is semiarid. The county 
receives an average annual precipitation of 20.6 inches. 
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Figure 1. Study area, Frontier County, NE. 
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Due to its geographic location, it is susceptible to the 
mUltiple-year droughts that are characteristic ofthe Great 
Plains, as illustrated in Figure 2. 

The graph shows the areal extent of drought cycles in 
the Missouri River basin, in terms of the percentage of 
the region experiencing severe and extreme drought con
ditions. Over the whole time period, Figure 2 shows that 
greater than 50% of the area of the Missouri River basin 
was in extreme drought during portions of the 1930s, the 
1950s, the 1970s, the 1980s, and at the turn of the 21st 
century (NDMC 2006). The Dust Bowl drought of the 
1930s seriously affected Frontier County residents, as 
did the 1950s drought. At the time that Thomas Saarinen 
conducted his research in 1965 the Frontier County area 
was experiencing a moderate to severe drought year. The 
same proved to be true in the mid-1980s when Taylor, 
Stewart, and Downton visited county farmers, although 
they found that producers were more concerned with eco
nomic issues at that time, as the country was in the midst 
of the farm crisis. Frontier County residents were dealing 
with the cumulative effects of an extended drought when 
this study was conducted. 

As the highly erodible soils yielded to creeks and their 
multiple tributaries, deep drainage systems formed, giv
ing the county its present canyon-rich topography. There 
are several creeks of note, with Medicine Creek being the 
principal one, historically and today. On the land border
ing Medicine Creek, Native American tribes made camp 
and early Europeans settled (Smith 2003). Today, three 
of the five major towns in Frontier County, including 
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the county seat, are located on or near Medicine Creek. 
Stream flow in the creek is much lower in recent decades 
than in the past and is not sufficient for the majority of 
irrigation needs. Current water use in Frontier County 
is almost exclusively groundwater; according to Frontier 
County water management professionals, probably less 
than 10 people in the county pump from any of the creeks. 
All of them are classified as "individual appropriators," 
as there are no irrigation districts in the county (Smith 
2006). The county overlies the Ogallala, or High Plains, 
Aquifer; the bulk of water used in the county is pumped 
from this aquifer. 

Nebraska's waters (both surface and ground) are 
managed at the state level by the Department of Natural 
Resources (DNR) and at the local level by Natural Re
sources Districts (NRDs). There are 23 NRDs in the state, 
the borders of which outline the major watersheds. The 
majority of the waterways in Frontier County drain south 
into the Republican River. This portion of the county is 
part of the Middle Republican Natural Resources District 
(MRNRD). One small corner of the northeastern part 
of the county, approximately 25,000 acres (about 4%), 
drains into the Platte River. This portion of the county 
is part of the Central Platte Natural Resources District 
(CPNRD). Two large flood control and irrigation dams 
are located in the southern part of the county: Medicine 
Creek Reservoir (Harry Strunk Lake) is behind Medicine 
Creek Dam in the southeastern corner and Red Willow 
Reservoir (Hugh Butler Lake) is behind Red Willow 
Dam in the southwestern corner (Fig. 1). Neither ofthese 
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Figure 2. Percentage of area of the Missouri Basin experienc
ing severe to extreme drought, January 1895 to March 2004 
(NDMC 2006). Based on data provided by the National Cli
matic Data Center, NOAA. 

surface-water sources is used extensively by irrigators in 
the county; they are primarily used by irrigators to the 
south. 

For a little over a decade, the Middle Republican 
Natural Resources District has been dealing with state 
water legislation (LB 108 and LB 962) related to the con
junctive use of surface water and groundwater and water 
appropriation status. It was determined that (1) surface 
water and groundwater are hydraulically connected in 
the Republican River basin, and (2) the basin is fully ap
propriated. A moratorium was placed on new water uses 
in the MRNRD, and the district was required by the State 
of Nebraska to develop an integrated management plan. 
The MRNRD has also been affected by a lawsuit related 
to the Republican River Compact in which Kansas filed 
suit against Nebraska in the U.S. Supreme Court in 1998 
for overuse of compact allocations. The suit was settled 
in 2003, with both sides agreeing to consider the impact 
of wells on surface-water flows and the protection ofwa
ter supply for downstream users in future management 
plans. Based on the outcomes of the above legislation 
and litigation, the MRNRD set a limit of 39 inches over 
the course of three years on irrigation water, effective 
January 2005, which affected the majority of irrigators in 
Frontier County (Smith 2006). 

The Central Platte Natural Resources District has also 
had to place a moratorium on new water uses and develop 
an integrated management plan, as the Platte River basin 
was also determined by the state to be fully appropriated. 
In addition, the CPNRD must take the North Platte De
cree, the South Platte Compact, and Endangered Species 
Act regulations into consideration when planning water 
management, which affects the remainder of the county's 
irrigators. Persistent drought (five years or more) in Fron
tier County and the surrounding watersheds at the time of 

TABLE 1 
FRONTIER COUNTY AGRICULTURE STATISTICS 

Total farms 318 

Oilseed and grain farms 126 

Fruit and tree nut farms 2 

Other crop farms (tobacco, cotton, sugarcane, 20 
hay, other) 

Beef cattle ranches and farms 137 

Cattle feedlots 18 

Hog and pig farms 3 

Sheep and goat farms 1 

Animal aquaculture and other animal produc- 11 
tion 

Approximate land area (in acres) 623,711 

Land in farms (in acres) 486,623 

Proportion of total land area in farms (%) 78.0 

Average size of farm (in acres) 1,530 

Total cropland in acres 221,396 

Irrigated land in acres 62,811 

Principal operator male 310 

Principal operator female 8 

Minority operators (all classified as Spanish, 4 
Hispanic, or Latino) 

Source: 2002 Census of Agriculture (USDA-National Agricul
tural Statistics Service, 2006). 

the interviews exacerbated the constraints placed on this 
rural area. 

Frontier County is ideally suited for livestock produc
tion, as early settlers quickly determined. Europeans first 
explored Frontier County in the mid-1800s and the first 
permanent European settlers arrived around 1870 (Smith 
2003). Shortly thereafter, in 1872, the county was orga
nized by several settlers and a group of stockmen, who 
chose the area because of the abundance of productive 
pastureland and the advantageous location between the 
Platte and Republican rivers. By 1880, farmers had be
gun to settle land along the waterways, but ranching has 
remained the dominant mode of production in the county 
through the present. Land-use statistics are contained in 
Tables 1 and 2. 

Table 1 contains basic agricultural statistics for Fron
tier County. Seventy-eight percent of the total land area is 
farmland. There are 318 farms, 148 of which are primarily 
associated with crop production (~45% of the "land in 
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TABLE 2 
COMPARISON OF FRONTIER COUNTY FARM 
NUMBERS AND FARM SIZE, 1997 AND 2002 

1997 2002 

Number of farms 368 318 

Land in farms (in acres) 520,368 486,623 

Average size of farm (in acres) 1,414 1,530 

Source: 2002 Census of Agriculture (USDA-National Agricul

tural Statistics Service 2006). 

farms") and 170 with livestock production. Irrigated land 
accounts for 12% of the "land in farms" and 28% of the 
total cropland, which may seem like a relatively low per
centage, but the steep slopes and drainages prohibit culti
vation and irrigation in Frontier County. Table 2 contains 
a comparison of the number of farms, the land in farms, 
and the average size of farms for 1997 and 2002. The 
number of farms has decreased, as has the total number 
of acres of farmland in the county. The average size of 
farms increased, however. This follows the trend for the 
state; the total number of farms and ranches in Nebraska 
has been declining over several decades while the aver
age size of farms and ranches has increased. The trend is 
illustrated in Figure 3. 

Another distinctive trend in the agricultural sector-at 
the national level and reflected in Frontier County statis
tics-is the upward shift in the average age ofproducers. 
A report associated with the 2002 Census of Agriculture 
calculates the average age of principal farm operators at 
the national level at 55.3 years of age (Allen and Harris 
2005). The report states the national average has been 
above 50 years since the 1974 census and has increased 
in each census since 1978. Statistics were also collected 
for those listed as "second" or "third" farm operators. The 
average age of second operators was 49.5 years and for 
third operators was 4l.9 years. Further analysis indicated 
that of the farms that reported multiple operators, 75.9% 
consist only of operators from the same generation, the 
majority ofwhich appear to be spouses; the remainder are 
most likely siblings. Only 9.1 percent of all farms (193,631 
of the national total of 2,128,982 farms) indicate that 
they have operators from different generations working 
together on the same farm, suggesting a likelihood of the 
operation being taken over by the next generation (Allen 
and Harris 2005). 

Principal operators of farms are older, on the aver
age, than people in other working groups (Prairie Public 
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Figure 3. Nebraska farms and ranches, 1980-2005. Source: 
USDA-Nebraska Agricultural Statistics Service, Nebraska Field 
Office, January 31,2006. 

Broadcasting 2006). Multiple studies at state and regional 
levels have suggested reasons for this phenomenon. With 
improvements in health care, the average lifespan has 
increased in the United States, allowing the willing in 
the self-employed sector to work longer (Prairie Public 
Broadcasting 2006; Foulke et al. 2005). New technologies 
and machinery have replaced some physical labor, also 
making it possible for producers to continue to farm into 
their later years (Prairie Public Broadcasting 2006). Af
ter conducting interviews, we speculated that increased 
operating costs-which increase debt load-sometimes 
prompts producers to continue operating longer than they 
perhaps would have in the past, as well. 

Yet another producer-related trend bears mentioning. 
According to the U.S. Census of Agriculture, the number 
of young farmers entering the agricultural sector has 
declined over the past several decades, from 15.9% of all 
farm households in 1982 to 5.8% in 2002 (FCA 2006). 
The reasons for this decrease are difficult to pin down. 
It is speculated that farm children may be working for 
their parent(s) and coming into their inheritance later in 
life (as implied above), or that they may have found jobs 
elsewhere and have no intention of coming back to the 
farm (Foulke et al. 2005). Two other facts we must take 
into consideration are the decline in the total number of 
farms and the prohibitive cost of starting up and main
taining an operation, both of which may discourage new 
farmers. The U.S. Farm Credit Administration is aware of 
this trend and has been encouraging future producers by 
providing an increase in dollar volume ofloans to young, 
beginning, and small farmers and ranchers since 2001, as 
they are seen to be "critical to the future of agriculture 
and rural America" (FCA 2006). 
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Both age-related trends are based on a complex set of 
agricultural, economic, and demographic/social factors. 
Certainly, there are cyclical fluctuations in the average 
age of operators as generational cohorts age and retire, 
but statistics strongly suggest that (1) the average age 
of farm operators has risen and will settle around a new 
and higher average, and (2) new, beginning, and young 
farmers and ranchers will continue to require support 
from governmental and community agencies and orga
nizations if the effort to revitalize rural counties is to 
succeed. 

METHODS 

Two past studies were used as baselines for this study. 
In 1965, Thomas Saarinen interviewed 96 wheat farm
ers in six counties in Nebraska, Kansas, Oklahoma, and 
Colorado to learn about their perceptions of drought. He 
found that experience and personality traits, such as op
timism and determination, played a role in perception of 
and response to drought. Saarinen found that most farm
ers responded rapidly in the short term and then hung on 
until the rain returned (Saarinen 1966). 

Twenty years later, in 1985, Jonathan Taylor, Thomas 
Stewart and Mary Downton conducted a study to support 
Saarinen's drought perception work and expand on the 
same by highlighting irrigation use. They interviewed 
99 wheat farmers in six counties in Nebraska, Colorado, 
Kansas, Oklahoma, and Texas, including two of the 
counties from Saarinen's study. The authors once again 
found that experience played a major role in perception 
of drought. They also found that use of and reliance on 
irrigation had increased markedly; Taylor et al. (1988) 
projected that this could lead to problems for younger, 
less-experienced farmers, as their responses may not be 
adequate for a major, Dust Bowl-scale drought. 

Our study, which follows the Taylor, Stewart, and 
Downton study by nearly 20 years, provides an interest
ing look at how perceptions of and responses to drought 
have changed in light of the technological advances and 
increased access to information that have occurred over 
the past several decades. As stated earlier, however, many 
impacts related to drought have not been well researched. 
Businesses and industries are adversely impacted. Com
munities feel these effects, and may experience changes 
in demographics, changes in land-use patterns, changes 
in income levels and tax bases, and decreased water quan
tity and quality. On the individual level, stress-related 
health problems and increases in domestic problems may 
lead to increases in the need for medical, psychological, 

and aid programs. To address these impacts, the objec
tives of our study were (1) to gain a better understanding 
of how the perception of and response to drought has 
changed over time, and (2) to research additional impacts 
of drought, particularly social impacts. 

Frontier County, NE, was chosen for this study be
cause it is one of two counties that were targeted in both 
previous studies, providing the opportunity for direct 
comparison. A total of 40 face-to-face interviews, 17 with 
producers (11 individuals and six couples) and 23 with 
community members, were conducted during August 
and September 2006. (For reference, Saarinen's 1965 
Frontier County sample size was 15; Taylor, Stewart, and 
Downton's 1985 Frontier County sample size was 20.) 
Each interview was conducted at the participant's place of 
choice; most were in the participant's place of business or 
home. Survey materials and techniques were approved by 
the University of Nebraska Institutional Review Board. 

Two sets of interview questions were used. The first 
set, used when interviewing producers, was very similar 
in form and length to the surveys used in the two previous 
studies. These questions explored producer perceptions 
of the drought hazard and drought-related farming and 
ranching practices, and were designed to address the 
first objective. Results were compared to findings from 
the two previous studies; climate data in the form of the 
Palmer Drought Severity Index (PDSI) and the Standard
ized Precipitation Index (SPI) were used in analysis of 
results where appropriate. The second set, used when in
terviewing community members, had three questions: (1) 
How has drought affected your business or organization? 
(2) What impacts are you aware of in the farming and 
ranching sector? and (3) What impacts are you aware of 
in the community itself? These questions were designed 
to address the second objective of researching the social 
impacts of drought. 

Much of the data and information collected in the 
community interviews and some ofthe data and informa
tion from the producer interviews are both qualitative in 
nature and based upon a complex set of environmental 
and social factors that vary over time and place. This was 
considered in analysis and interpretation of the results. 

RESULTS AND DISCUSSION 

Producer Interviews 

The 17 individuals or couples classified their occu
pation as follows: three crop producers, two livestock 
producers, one diversified with crop emphasis, eight 
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Several businesses could be classified as local essen
tials (e.g., food and medical), which provide goods and 
services to local residents. They saw an overall decrease 
in revenue, but business was stable. No interview partici
pants were involved in local luxury businesses (e.g., flo
rists, gift shops, and cafes); however, reports of business 
closings in this sector were frequent. Several of the core 
stressors for nonfarm businesses were loss of cash flow 
and extended credit provisions. 

Those working in the public sector reported an in
crease in demand for services. The number of drought
related disaster program applications has increased, as 
have applications for cost-share and technical assistance 
programs, particularly for programs that move irrigated 
acres to non irrigated or nonproduction acres. Requests 
for information and/or state assistance for families and 
children have increased. 

Question 2: What kinds of drought-related 
impacts are you aware of in the farming and 
ranching sector? 

Discussion items are grouped under several recurrent 
themes: financial constraints, production losses, water 
restrictions, and family issues. 

Financial constraints: Operation and input costs 
have increased dramatically. Commodity prices have not 
increased at the same rate, making reliance on subsidies, 
operating loans, and insurance increasingly necessary. 
The combined effect has caused a squeezing of the bot
tom line. When drought strikes and loans must be ex
tended, producers find themselves with an inflated debt 
load. 

Production losses: Crop losses were apparent, par
ticularly on dryland acres. Livestock sales had skyrock
eted and livestock numbers had decreased in the county 
by 40%. Fortunately, the market was favorable and those 
who had to sell received a reasonable price for their 
cattle. 

Water restrictions: There were two discussion threads 
related to the water restrictions now in place as an out
come of the Republican River Compact suit. Community 
members felt pride and amazement at how the producers 
were adjusting and coping with the restrictions. They also 
consistently expressed fear that the movement of irrigated 
acres to dryland acres on the tax rolls would adversely 
affect the tax base in the county and impact county gov
ernment and services. 

Family issues: There has been some drought-related 
depression in adults, resulting in a little more need for 
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counseling services. Family stress is noticeable in SOml 
children in the school setting. There was recognition that 
the elderly and youth (those with access to Medicare and 
Medicaid) consistently receive medical and dental servic
es, but others tend to put off preventative, and sometimes 
necessary, visits until they see "how the crops do." There 
has been an increase in producers and/or their spouses 
taking off-the-farm jobs. 

Question 3: What kinds of drought-related 
impacts are you aware of in the community 
itself? 

Several major topics of discussion recurred here as 
well. The first was associated with the interrelatedness of 
the small communities and the farming and ranching sec
tor: "What happens to the farmer happens to everybody 
else." The long-term effects of the continuing drought 
were also of major concern; an overall decrease in com
munity revenue was apparent, several businesses had 
closed, and some feared that more would follow. 

As discussed in Question 2, there was a concern that 
the movement of irrigated acres to dry land acres on the tax 
rolls would adversely affect the tax base in the county and 
subsequently affect county government and services. The 
majority ofthe interview participants voiced this concern. 

Although not directly drought-related, community 
members frequently discussed the fact that there are few
er producers, the average age of producers is increasing, 
and these producers have larger operations. It was seen 
as an unfortunate necessity in order to make ends meet 
and/or to make a profit. Community members were also 
concerned about the decrease in the number of young 
farm families starting out and what that means for the 
future of Frontier County. 

Stress levels were mentioned often-both an increase 
in on-the-job stress for community interview participants 
and an awareness of increased stress levels in others. 
There was a consensus that people need to talk more, 
"just to get things off their chests." 

There was awareness that less money is available for 
donations-in church collections, in community orga
nizations, and during community functions. People just 
weren't spending as much, a trend that had been going on 
for the previous four or five years. 

We observed during the community interviews that 
there seemed to be a distinct difference between male 
and female interview participants in their sensitivity to 
and awareness of stress in producers, community mem
bers, families, and children. Female respondents were far 
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more likely to recognize signs of stress, particularly in or 
related to children, and identify them as drought-related. 
One male community interviewee made an interesting 
comment related to this observation during his interview: 
"I don't see any health-related issues like depression, but 
1 probably wouldn't see it even if it was right in front of 
me. I'm probably the wrong person to ask that question." 

Several environmental impacts were described. 
Wildlife was venturing into towns and yards looking for 
water. Recreation at county lakes had been affected. Tree 
losses were common. The landscape in many areas of 
the county looked bleak, "like a black-and-white photo," 
which echoed many people's moods. 

A very positive theme was a repeated reference to 
community pride and strength. Community members 
strove to remain optimistic and supportive of each other 
and of the producers. 

CONCLUSIONS 

Producer interviews: Producers are very perceptive 
of the drought hazard on the Great Plains, with personal 
experience playing a role. Producers view themselves as 
good managers and think that although a drought of the 
magnitude of the Dust Bowl probably will occur in the 
future, the impacts will not be as great. Both observations 
are consistent with past studies. New sources of informa
tion and technological advances have given producers 
more management and decision-making options, allow
ing them to better mitigate and prepare for drought, a 
change from the past. At the time of the interviews, high 
input and energy costs, water restrictions, and extended 
drought were major concerns, but producers remained 
basically optimistic. The change in demographics in 
Frontier County is consistent with current literature. 

Community interviews: Bedrock and local essential 
businesses saw a decrease in revenue, but were stable. 
Too few interviews were conducted with rural support or 
local luxury businesses to form a definitive statement, but 
reports of closures were frequent. An increase in demand 
for public services or assistance was noted. Community 
members were well aware of impacts in the farming and 
ranching sector and had noticed drought-related stress 
and/or depression in children and adults. They were 
also aware of the shift in demographics and the overall 
decrease in spending, donations, and county revenue. 
Residents were concerned about what these trends meant 
for county services and the future of Frontier County. 

We made one final observation after analyzing both 
the producer and community interviews. There seems 

to be a disconnect between the responses given by 
producers and community members in the following 
sense: producers shared many very serious concerns 
(the extended drought, high operating costs, low profit 
margin, water restrictions, etc.) but tended to paint a 
more optimistic picture of the present situation and the 
future than did community members. There are several 
possible reasons. 

First, interview participation was voluntary. It is pos
sible that producers who were willing to participate in the 
interviews were those who were doing reasonably well. 
Those who were having more serious drought-related 
problems may not have been willing to take part, and 
therefore a complete and accurate accounting of the pro
ducers' situation may not have been achieved. Secondly, 
optimism seems to naturally be part of the personality 
makeup of Great Plains producers, as discussed by Thom
as Saarinen. If that is indeed true, producers actually may 
believe that everything will work out over the long run, 
and given their experience, they may well be right. Third, 
community members may feel more uncertainty about 
the course of drought-related events, as many of their 
livelihoods are directly tied to the success or failure of 
producers. In times of extended drought, some businesses 
close and others struggle through no fault of the owner. 

The community interviews represented a baseline 
attempt to document the social impacts of drought in 
rural Nebraska. We think that the outcome is interesting 
enough to justify future research with larger numbers of 
participants for more robust results. Additional studies of 
this nature will create a valuable data source for planners 
and decision makers in business and financial sectors, 
medical and social services, rural affairs, and others. 
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