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Introduction 

Turner et al. (2007), in laying out the challenges for a more robust “land change science,” 
cast land use studies within the emerging frameworks of coupled human and natural systems 
(CHNS; Liu et al., 2007) and the more encompassing notion of “sustainability science” (Kates et. 
al., 2005; Turner et al., 2003). They conclude that in its quest to explain and predict the behavior 
of CNHS, the field has “moved beyond an adolescence phase but not yet fully matured” (p. 
20670). That is, sub-systems have been explicated in projects like the land use and land cover 
element of the global change program (Global Land Program, 2005), yielding new insights into 
specific outcomes and particular components of CNHS, especially via place-based studies. But 
the field struggles with the “sustainability question,” running into the deep ambiguities that have 
dogged this big and lasting question, a question that is essentially about the viability of human 
development of the earth (Kates et al. 2000; Costanza et al., 2007). In some ways the abiding 
uncertainty that has long allowed a catastrophic, quite pessimistic assessment of the human 
prospect (Meadows et al., 1972; McKibben, 1989) to co-exist with an environmental and 
technological optimism (Simon, 1996; Lomborg, 2001), prefigures the mire that sustainability 
“science” is supposed to navigate, with empirical analysis, indicators, assessments and 
hypothesis testing.  Eventually, CNHS, LCS and SS should add up to insights and 
recommendations for policy decisions meant to achieve sustainability of regional to global 
resource systems. Certainly anything valiantly termed “sustainability science” must perforce 
yield those kinds of aids to development. Let us hope. But the simultaneous proliferation of 
notions of sustainability and, more provocatively, the popular acceptance, even expectation, of 
CNHS collapse (Diamond, 2005), surely raises the great indeterminacy that adheres to any 
question as big as “is this system sustainable?”  

Some debates about the sustainability of land use systems have gone on for decades, 
without much resolution. One of those debates, played out partly in the pages of this journal, is 
among the most sharply drawn cases of competing claims about sustainability in modern times: 
the long-standing doubts about the viability of agricultural development on the U.S. Great Plains. 
In this article I examine roughly a century of this debate over regional sustainability, and then 
refract that debate through LCS/SS as laid out by Turner, Kates, and others. 

The Long Debate: 

Adaptatonism vs. Catastrophism in Great Plains Studies 

After delivering his report on the arid lands to congress, John Wesley Powell traveled and 
spoke widely in the West. Among his prescriptive themes, including calls for water diversions, 
irrigation, and forest management, was a strong admonishment, when he was speaking to 
audiences on the Great Plains, that government and business leaders should stop encouraging the 
spread of dryland farming in the semi-arid Plains (Powell, 1889). He thus initiated a protracted 
debate over "correct" land use in the region, an argument that, in contemporary parlance, is about 
sustainability.  I will focus here on the century-long debate that followed Powell’s cautions and 
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prescriptions, a debate that redowned to modern times, culminating in the 1980s and 1990s, 
when a new round of concerns posited that Great Plains farming (which became widespread 
despite Powell’s warnings) was on the verge of, or actually in the process of, collapse.   

Such catastrophic interpretations of Plains development reached a climax during the 
1987-89 drought, which I will use as the modern bookend to this analysis. On the Plains that 
drought happened to be most severe in North Dakota (Riebsame et al., 1991), where, exactly a 
century earlier, Powell had recommended that limits on the spread of agriculture be enshrined in 
the new state’s constitution (Powell, 1889). In 1988, with Yellowstone aflame, Mississippi 
barges aground, Atlanta critically low on water (as it was to be again, in 2005-07), and Plains 
wheat yields terribly depressed, the argument took on another flavor: shifting to a forward-
looking concern about the sustainability of the Great Plains in the face of climate change (Diggs, 
199x; Ojima and Lackett, 2002), focused not so much on the essential sustainability of the extant 
agricultural system, and whether it might collapse on its own accord, but the possibility that it 
would, indeed, collapse once global warming hit in full force (Riebsame, 1991; Polsky, 2004). 
That, of course, is another story, for another article. 

The Plains Prospect 

The U.S. Great Plains (Figure 1), a roughly 1.3 million km2 grassland, bordered by 
forests of the Mississippi Lowlands to the east and the Rocky Mountains to the west, and now 
extensively transformed by agricultural use, figures prominently in the environment and society 
literature as a case of successful agricultural adaptation to a semi-arid environment (Webb 1936; 
Kraenzel 1956; Kollmorgen 1969; Borchert 1971; Hewes 1976; Bowden 1977; Warrick 1980; 
Hargreaves 1993).1  Yet, Plains agricultural development also evoked a pessimistic, even 
catastrophic interpretation like few other U.S. regions; some analysts saw Plains farming, 
especially dryland cropping, but also irrigated agriculture, as more maladaptive than adaptive, 
and even on the brink of a catastrophic ecological and social breakdown (Popper and Popper 
1987; Worster 1979; 1992; Flores 1993). Adaptationists--interpreting the characteristic dryland 
farming system as successful acculturation to climate and market uncertainty--are rooted in the 
idea of a system tailored to meet human goals through a resilience and robustness ingrained 
through hard work, adjustment, and innovation. Catastrophists have held that that Plains farming 
is fundamentally maladapted; not all but many catastrophists assessed the system as, at one time 
or another, on the brink of ecological and social collapse. That observers could reach such 
different conclusions, and offer such different prognoses, about the sustainability of a prominent 
agricultural complex, one that in some years produces more wheat, for example, than any other 
grain-growing region on earth, reflects the reality of challenges to sustainability science. 

Though one must be mindful of what Fischer (1970) called the "fallacy of false 
dichotomy," I will show that such bi-polar assessments of Plains agriculture are an obvious, and 

                                                 
    1Geographers in particular might bristle at any reference to a chunk of real estate as extensive 
the Great Plains as if it was as a unit or whole.  Yet, the notion of a "Great Plains" region is 
paradigmatic to most U.S. regional geographies (e.g., Birdsall and Florin, 1992; see Figure 1); 
the region's boundaries do, however, meander greatly from book to book.  Does it make sense to 
talk of Plains agriculture, history, and future prospects as if the region was a whole?  I think it 
does: the Plains are remarkably homogenous in terms of topography, climate, ecology, economy 
and resource use--the wheat grown in Texas just happens to be harvested two months before the 
wheat in Saskatchewan. 
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abiding, element of Great Plains literature. Adaptationists explicitly embraced the notion that 
adjustment and innovation had or would overcome environmental and social limitations, while 
catastrophists sincerely doubt the sustainability of Plains farming as it developed and predicted 
imminent collapse. That this debate has marked the entire history of Plains agriculture is well-
documented, for example, in Hargreaves' (1957; 1993) benchmark histories of dry farming on 
the Northern Plains.   

My goals here are to trace these themes in Great Plains research, to examine the 
arguments and the evidence for regional sustainability (or unsustainability), with an eye toward 
teasing out the sources of indeterminacy that kept the debate going in the face of one over-riding 
counter-factual: the land use system has persisted in roughly the same structure and extent since 
its maturation in the 1930s and 1940s (Riebsame, 1991; Parton et al., 2007). The focus here is on 
dryland farming, the archetypal Plains agricultural form, which has been the main subject of 
sustainability appraisals.  The arguments apply as well to grazing, and, indeed, similar doubts 
about sustainability have dogged the range livestock industry across the western U.S. (Donahue, 
1999; Starrs, 1998; Knight et al., 2002; Riebsame, 1995), and the catastrophic view has also 
indicted large-scale irrigation, a relatively recent development now practiced on some 10% of 
regional farmland (Kromm and White 199-; Opie 1993).   

Sustainable: The Adaptationist View 

 The expectation that resource systems adapt to their environments is central to the 
organic model of environment and society interaction appropriated from evolutionary and 
developmental biology by the social sciences and humanities (Porter 1980). Different weights, of 
course, were attributed to human agency, social structure, and environmental influences (Kates 
1981; 198x; Whyte 1986, O'Riordan 1986; Palm 1990), but most environment and society 
researchers through the last decades of the 20th century implicitly invoked a Darwinian selection 
process of negative and positive feedbacks between organism (civilization, livelihood system, 
social group, or individual) and environment (Butzer 1980b; Bennett 1982; Deneven 1983). 
Rappaport (1977) described society as a cybernetic hierarchical system continuously responding 
to external forces to maintain equilibrium (homeostasis), and Butzer (1980a) cast social 
development as progressive "metastability," which combines the organic model with catastrophe 
theory. Others, averse to the Darwinian overtones of adaptational models, focused on political 
and economic causes of people/environment disequilibrium (Watts 1983 and Liverman 1990), 
yet often with room for a more organic adaptationism if capitalists and colonialist structures had 
not intervened (this case was made for the Great plains quite directly by historian Donald 
Worster).  
  The adaptation model in Great Plains studies is most evident in studies of how "humid 
land practices" were adjusted to fit the semi-arid environment (Kollmorgen 1969; Borchert 1971; 
Hewes 1975): droughts were cast as the chief mechanism of this selection (Hargreaves 1957; 
Warrick 1980).  The model's Darwinian flavor is especially distinct in expectations that recurring 
droughts cause the failure of misfit farms (Thornthwaite 1936; Bowden 1977) and select for risk-
reducing farming practices (Kollmorgen 1969; Borchert 1971; Hewes 1976: 209-212), thus 
creating a more adapted agricultural system and society (Ottoson et al. 1966). 
 Adaptationists cite a roster of adjustments that moved Plains farming toward equilibrium 
with environment: drought-resistant cultivars, risk-spreading through horizontal diversification 
(chiefly by adding livestock to grain enterprises), farm enlargement and increased operational 
flexibility, marginal cropland retirement, and land use planning based on scientifically-
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determined land capabilities (cf. Webb 1936; Great Plains Committee 1937; Starch 1949; Malin 
1956; Hewes, 1977; Bowden 1977; Warrick 1980; Riebsame 1981; Rosenberg 1986a and b).  
The Great Plains Committee called this process "intelligent adjustment to the ways of nature" 
(1937).  The main motifs were technological innovation that matches natural variability 
(Rosenberg 1986a and b) and a managerial tilt toward risk-spreading and flexibility (Starch 
1949).   
 By the 1970s and 1980s adaptationists concluded that these processes had produced a 
sustainable agricultural system, though they did not always couched their conclusions in 
“sustainability” terms (Hewes 1973; Baltensperger 1987; Rosenberg 1986b; and a huge body of 
agronomic research that will go un-reviewed here, in which sustainability obtains without saying, 
assuming that the proper research and technology is applied).  Bowden argued that: 

Adaptation to the Plains environment since the 1890s has proceeded rapidly, making 
great strides between 1900 and 1915 and in the period since the Second World War.  
Trends established in the first decade of the century have been maintained, with rapid 
acceleration in times of drought...(Bowden 1977: 404).  

Hewes (1979) concluded, with some ambivalence, that trial and error had created a adapted 
dryland farming system, that "in general wheat is raised where it should be" (p. 174), and that 
"(d)espite serious exceptions, the ecological balance in much of the Great Plains is reasonably 
good." (p. 177).  Bowden (1977) agreed, arguing that Plains farmers had adjusted to climate and 
market instabilities, and arrested land degradation, to produce a reliable source of grain for a 
hungry world. 
 Adaptationism was often offered explicitly to off-set catastrophists argument. Borchert 
found that: 

(t)he humid land practices, condemned by many writers on the Plains region, have in fact 
been modified by many actions over the years.  The changes have been triggered and 
accelerated by catastrophic droughts, and each change has been accompanied by an 
increase in regulation, monitoring, socialization of the economy, and increased general 
prosperity."  (Borchert 1971: 16-17).    

Hargreaves (1993), up-dating her 1957 benchmark history of dry farming in the Northern Plains, 
and responding to the tenor of the times, in which the catastrophists viewpoint had been made 
more explicit and dominated the national media, concluded there was no evidence for serious 
environmental degradation on the contemporary Plains. Assertions that Plains farming is 
irreparably damaging soil and water resources, she concluded, were "hyperbole, myth and 
politics" used to foster land reform against the "viable interests" established by dryland farmers 
through long-term experimentation, innovation, and conservation (pp. 263, 272, 281). 
 
Unsustainable: The Catastrophist View 
 Critical assessments that irritated Hargreaves came from a group comprised chiefly of 
soil conservationists, planners and historians that rejected the adaptational norm, perceiving 
instead widespread maladaptation and a land use system on the brink of collapse. Certainly the 
catastrophist view on Great Plains agriculture is part of the larger critique of modern human 
development, population growth, and environmental degradation. In this light predictions of 
Great Plains collapse are of a kind with The Population Bomb (Erhlich, 1968), The Limits to 
Growth (Meadows, et al., 1972), and long-standing pessimistic assessments of the food 
supply/population equation (e.g., Brown, 19xx; indeed, Brown weighed in on the Great Plains, 
predicting a crash in crop production, see Brown 19xx). The mere persistence of large, 



 5 

monocultural dryland farms, episodic plow-up of native grassland, and the impacts of each 
modern drought were, in this view, emblematic of a farming system unsuited to the Plains, one 
that was degrading regional ecological carrying capacity (Pinmentel et al. 1976; Sears 1940 and 
1980; Lockeretz 1978 and 1981), and pauperizing Plains society (Worster 1979 and 1992; 
Popper and Popper 1987; Flores 1993). 
 Although the first post-Dust Bowl analyses tended, naturally, to focus on that exceptional 
event (Great Plains Committee, 1937; Sears, 1940), later catastrophists had to contend with the 
simple fact that Plains agriculture rebounded from the 1930s and, somehow, kept expanding 
(Riebsame, 1991, 1994). They thus cast the problem as one in which cumulative soil erosion, and 
crop expansion during wetter periods, set the stage for an environmental disaster to be triggered 
by a near-future drought that would surpass the Dust Bowl’s impacts (Lockeretz 1978; Sears 
1940; 1980). Indeed, the argument was encapsulated in the catastrophist catch-phrase: "return of 
the Dust Bowl" (Riebsame 1986). Worster neatly articulated the catastrophist scenario: 

Three times in the Twentieth century the grasslands have been assaulted and pushed back 
to make room for wheat.  Following each expansion a dust bowl has occurred as soon as 
the drought cycle has come around again. Already we have forgotten the debacle and the 
discipline of the 1930s.  If we believe that we can repeat the same old mistakes of over 
expansion and escape the consequences, we are heading...for Dust Bowl IV. It will not 
come precisely the same way as earlier ones, nor will it hurt in the same spots...But that 
new ecological disasters can be created by man on the plains, and on a scale greater than 
anything experienced before, is a conclusion that historians and scientists must 
emphatically agree upon.  (Worster 1979: 239). 
The catastrophist case was most famously made by Popper and Popper in their seminal, 

1987, article in Planning magazine. Like many Plains observers, they looked back at a century of 
development, weighed current events (significant drought started in 1987 and deepened in 1988, 
see Riebsame et al., 1991, and keep in mind that Planning, as a monthly magazine, has a short 
publication turn-around so that a piece that appeared in December, 1987, could, indeed, reflect 
recent conditions), and concluded that regional collapse was underway because of a "frightening" 
pattern of ecological and economic dysfunction, especially worsened in the 1980s:  
 Soil erosion is approaching Dust Bowl conditions... [and]...the agricultural crisis is more 

serious on the Plains than in its more publicized neighbor to the east, the Midwest's Corn 
Belt.  Plains farmers and ranchers have always operated under conditions that their 
counterparts elsewhere would have found intolerable, and now they are worse.  Farm 
bankruptcy and foreclosure rates are higher on the Plains than in other rural areas..., as 
are many of the indices of resulting psychological stress: family violence, suicides, 
mental illness...Future droughts are inevitable, and they're more likely to hit harder and 
more often....Water supplies are diminishing throughout the Plains...(1988: 14-15)  

They concluded that Plains cultivation was the "longest running agricultural and environmental 
miscalculation in American history" (p. 13). 

Because cropping had been expanded, in this view, beyond ecologically sound limits, 
only permanent cropland retirement could prevent disaster (Worster 1992).  Some catastrophists 
recommend a modest retrenchment (e.g., Lockeretz 1978 and 1981; Sears 1980), with less 
intense cropping and grazing matched to land carrying capacity.  Others (Popper and Popper 
1987; Flores 1993; Worster, 1991) argued for more wholesale reversion to a grassland ecology 
and economy, accompanied by out-migration and larger public land ownership, as a bulwark 
against ecological and social catastrophe. News media coverage of the 1987-89 drought, which 
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affected much of the U.S., reified this view (Riebsame et al. 1991); comparisons between the 
1980s drought and the 1930s implied that adjustment and innovation had failed to reduce drought 
risks, and that Plains farming remained out of equilibrium with its environment (e.g., New York 
Times, August 7, 1988: 12). It was in this atmosphere that Popper and Popper (1987; 19xx;) 
offered the “Buffalo Commons” prescription (see also Mathews, 1991). Their stark message---
that large parts of the Plains were in the process of collapse and that a Government-coordinated 
effort to retire cropland and fundamentally re-arrange Plains land use was in order---raised 
hackles across the region (see Mathews 1991; I observed both farmers and scientists criticize 
their analysis and prescription at a presentation at Colorado State University in the early 1990s). 
And although they toned down the catastrophic and prescriptive rhetoric in subsequent 
presentations and essays about the Buffalo Commons, offering it more as a metaphor and 
descriptor of a subtler land use change that they say is, indeed, underway in many parts of the 
Plains (e.g., ), their original analysis (which I take up briefly below), coming on the heals of 
another Great Plains drought and continuing financial troubles, put quite a fine point on the 
debate over Plains sustainability and in many ways forced on regional observers an even sharper 
demarcation between adaptationists (like me) and catastrophists, each of whom were called on 
anew to bring out their arguments and, occasionally, their data. 

Persistence and Change on the Great Plains 

 While it is true, tritely so, that the situation is more complicated than any polar concepts 
can represent, the central question was by the 1980s quite starkly put and very much in the public 
mind: Is Plains agriculture so degrading its physical and social resource base as to threaten its 
future existence, or is it well-adapted and sustainable over the long-run?  Research and data on 
three key aspects of Plains agricultural sustainability, soil erosion, land use, and socio-economic 
well-being, even in light of the sharply drawn debate, casts an indeterminate light on this 
fundamental question. 

Land Degradation: Ambiguous Evidence 

 The great protagonist in catastrophic scenarios of Plains development is soil erosion. 
Images from the 1930s of dust storms and abandoned farms kindle a contemporary sense of 
Plains exceptionalism: the land there is surely more susceptible to erosion and ready to blow 
wherever the grass cover is plowed--and too much has been plowed.  Despite farm adjustment 
programs in the 1930s, and the Soil bank in the 1960s (Riebsame, 1991), and just before the 
Conservation Reserve Program (created by the Food Security Act of 1985) finally began to idle 
significant amounts of the most erodible acreage, Plains farmers were, in the 1980s, using more 
land considered marginal than ever: the century-long process of grassland conversion and 
cultivation--though slowed by financial problems starting in the late 1970s--continued at the 
expense of original grassland, previously retired lands, and even of conservation features like 
shelterbelts (Hewes 1977; Huszar 1985; Sorenson and Marrotz 1977; US Department of 
Agriculture 1980 and 1989; Laycock 1991).   
 Concern over soil erosion focuses on three factors: physical magnitude, acceptable rates, 
and productivity effects. But the different goals and approaches of assessments cited by both 
adaptationists and catastrophists make an overall assessment of pedological sustainability 
difficult. For most purposes, erosion is estimated by mathematical models (e.g., the Universal 
Soil Loss Equation or Wind Erosion Equation--see Soil Conservation Service 1989), or visual 
inspection, rather than by direct, quantitative gauging as, say, rainfall is measured.  
Unfortunately, historical erosion data are rare and unreliable (Batie 1983; 1985); no one can say 
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whether any current rate is akin to the Dust Bowl because, simply, there are no reliable, in situ 
measurements of Dust Bowl soil erosion. Trends are even more difficult to discern despite 
numerous general assessments in support of conservation policy because of changing methods 
and data gaps (Steiner 1989: ix-x2).  
 While the bulk of soil erosion over time is due to water action, the emblematic threat on 
the Plains is wind erosion, occurring during episodic dry spells when crops are stunted and less 
able to shelter the soil. Despite dramatically obvious wind erosion during droughts, when plumes 
rising from plowed fields may even be visible in weather satellite photographs, a review found 
that wind erosion has not been credibly measured or modeled and that historical data are not 
reliable (National Research Council, Committee on Conservation Needs and Opportunities 
1986).  The quick-and-dirty, visual field surveys of wind erosion on the Plains reported by the 
Soil Conservation Service each spring in the 1980s and 1990s were especially questionable.  Yet, 
these seasonal assessments of "land damaged" or "in condition to blow" were frequently cited to 
demonstrate that wind erosion was as bad then as in the past (Lockeretz 1978; New York Times, 
August 7, 1988: 12). 
 The evidence for crop productivity loss associated with cumulative soil erosion comes 
mostly from studies conducted before artificial fertilizers and conservation tillage were widely 
used. Those early field studies of erosion showed, not surprisingly, that bare Great Plains soils 
erode faster than they are created by geological processes (e.g., Daniel and Langham 1936; 
Daniel 1936; and Chepil et al. 1962). The seminal baseline studies of erosion impacts on Great 
Plains crop yields, by Finnel (1948) and Stallings (1950), found that erosion of a few centimeters 
of top soil reduced crop yields by up to 70% in pre-1950 trials.  When these studies were 
repeated in the 1970s and 1980s, though, analysts found that artificial fertilizers could recoup all 
of this decline (Massee 1982).  Researchers went so far as to strip the top-soil off of experimental 
fields with bull-dozers, resulting in similar reductions, especially after more than half the soil 
was removed (Greb and Smika 1985).  But yields even in these bull-dozed plots recovered, 
without soil replacement, over several years of high-fertilizer-input, cover crops, and crop  
residue-management techniques common to the Plains.     
 Empirical research on erosion occasioned by the Dust Bowl declined after about 1950, 
and when congress mandated national erosion assessments in the 1977 Soil and Water Resources 
Conservation Act (RCA), soil scientists discovered that their data base was quite meager (Cook 
1982). After about 1950 only a few experiment stations maintained erosion study plots on the 
Plains (e.g., Bushland, TX (Stewart et al. 1985) and Akron, CO (where Greb and Smika 1985 
maintained their bull-dozed plots), perhaps because researchers figured that they had adequately 
demonstrated the obvious impacts. Indeed, their results had been quite consistent: when plowed 
deeply and/or left bare, Great Plains soils erode under water and wind action at anywhere from 
about 8 to 30 tons/ha, with most analysts arguing that anything over about 10 tons/acre as 
unsustainable. But fewer acres are now ever left bare, and by the time I visited the Akron field 
station in 1990, the focus of their soil erosion studies was not measuring erosion per se, but 
testing the best management practices for maintaining protections against wind erosion. 
 From the 1960s to the present, erosion research focused on tillage remedies, and the few 
remaining study plots showed that various types of conservation tillage, whereby crop residue is 

                                                 
    2Steiner takes the middle-road on sustainability, convinced by experience that soil erosion is a 
threat to agricultural sustainability, but recognizing that the magnitude of that threat, and thus the 
likelihood of collapse, has not been well substantiated. 
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left on the surface and eventually worked back into the soil, readily reduced erosion to below 
"tolerable rates" (generally defined on the Plains as 5-10 tons/ha) and improved crop yields 
through moisture retention (USDA 1974; Darby 1985).  By the 1980s, when the sustainability 
debate reached a climax, conservation tillage was already practiced throughout the Plains, and 
even required by law on acreage enrolled in government support programs. Carbon cycling 
research even indicates that conservation tillage was shifting the region from a net source to a net 
sink of atmospheric carbon, as soil organic matter was replenished (Parton et al. 1987; Parton et 
al. 1988).  
 Nevertheless, heightened attention to conservation in the 1985 Farm Bill invoked a flurry 
of congressional enquiries about soil erosion during the early-1980s.  Policy-makers were 
surprised that the basic tenet of soil conservation--that erosion threatened future cropland 
productivity--could not be unambiguously supported by empirical data or modeling studies, and 
were disconcerted by equivocal answers to questions about tolerable erosion rates, economic 
impacts, and the effects of the much-decried 1970s "plow up." Sampson (1985) noted that 
agricultural scientists were chagrined when, "hit with these questions, (they) were forced to say 
they did not know the answers. We could not document the effects of different rates of soil 
erosion on productivity.  We were convinced that it was harmful, but how harmful? We couldn't 
say with accuracy." (p. 2)   
 The resulting controversy, while overshadowed by public concern over pesticides and 
farm economics, signaled a profound challenge to traditional soil erosion fears (Steiner 1990). 
Studies showing minimal erosion impacts under modern agriculture began to appear; Crosson 
(1986; 1990) fueled the debate by finding only very small productivity effects in Great Plains 
and Midwest erosion and crop data back to 1950 using the USDA's Erosion-Productivity Index 
Calculator (EPIC).  He concluded that another 50 years of erosion at current levels would reduce 
crop yields by only 2-3%, rates easily compensated for by modest technological improvements 
(see also Miranowski 1991). Crosson argued that blanket values of erosion tolerance or "t-
values" assigned nationally (5 to 10 tons/ha) overstate Plains and Midwest erosion problems 
(Crosson 1990). 
 That growing skepticism forced the USDA to devote greater effort to assess erosion in its 
RCA appraisals (USDA 1980; 1989), yielding the most concerted and credible evaluation of 
erosion problems to date. Great Plains states showed less water erosion than many other regions 
in the 1982 RCA appraisal (Figure x), reflecting the region's dry climate, and these rates actually 
declined on the Plains between the 1982 and 2003 appraisals (Figure x; Lee 1990). The 1982 
RCA appraisal neglected wind erosion because of technical debates over measurement 
procedures, but it was modeled using new laboratory data in the 1987 appraisal. This indicated 
that 20% of Plains states cropland suffered "excessive" (above t-values) rates of wind erosion, 
probably the highest of any US farming region, though wind erosion was not assessed outside the 
Plains (USDA 1989; see also Lockeretz 1981).  
 The 1987 appraisal focused on sub-state Major Land Resource Areas (MLRAs; see 
USDA 1981)--recognizing that previous state and county studies might hide areas of more 
serious degradation; several Great Plains areas exhibit erosion rates that most analysts argue will 
eventually make farming unsustainable (Lee 1984; Figure x). [By 2003, wind erosion was still 
reckoned to be above acceptable levels in the high plains of Colorado, New Mexico and Texas 
(Table x).] The 1987 appraisal also included a more sophisticated simulation of soil erosion 
productivity impacts, using EPIC to project impacts for 100 years (USDA 1989: p. 41, Table 8).  
These century-long extrapolations support Crosson's (1986) argument that Plains soil erosion 
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does not significantly threaten future productivity.  Expected productivity declines for the Plains 
are only a few percentage points--within the range of measurement uncertainty and minor 
compared even to low estimates of technological increases in productivity.  Moreover, expected 
Plains erosion losses are quite low compared to most other regions (Figure x).   
 Pessimistic assessments of past Great Plains soil degradation were balanced by a simple 
geographical observation: much of the land "ruined" or "damaged" by erosion in previous 
droughts was back in production.  Hewes (1976) wrote that: 
 The wheat country has made a notable comeback from the reverses suffered. This 

includes the land itself, which is in amazingly good condition after the dust storms 
of the thirties and fifties. (1976: 212)  

He cited soil surveys indicating that even areas that experienced the most wind erosion in the 
1930s and 1950s, sources of the infamous dust storms, were producing crops in the 1960s and 
1970s.  In his 1962 traverse of Kitt Carson County, Colorado, a county he had visited in 1939, 
Hewes observed a: 
 ...remarkable "come back" of land and farmer and to suggest that there is little to indicate 

any widespread retreat of agricultural occupance. (1965) 
Land Use: Persistence and Spread of Dryland Cultivation 
 Adaptationists have long prescribed abandonment of extensive Great Plains cultivation in 
favor of diversified enterprises stressing grazing and only very limited, irrigated cropping, a 
version of John W. Powell’s original prescription for the nation’s arid and semi-arid lands.  But 
something has kept Plains cultivation expanding, permanent cropland retirement just has not 
emerged (Figure x).  Many key adjustments in material and tactical details of Plains farming 
(including mechanization) were in place by the end of the 1930s, and the shift to chemical 
fertilizers and pesticides after World War II actually assisted the development of effective soil 
and water conservation, thus supporting established land uses (Parton et al., 2007). And although 
Plains farming now integrates large technological inputs, soil conservation, sophisticated 
marketing, and complex government regulation (Bennett 1983; Spath 1987; Smika 1992), the 
essential land uses established early last century, especially dryland grain cultivation, has proved 
remarkably persistent; retrenchments have been short-lived. No significant grassland reclamation 
and preservation has occurred since the creation of the original National Grasslands, when 3.8 
million acres were acquired and re-seeded after the 1930s droughts (Hurt 1986; Wallach 1991).   
Land in dryland wheat, the "indicator species" of Great Plains farming (Hewes 1958 and 1965), 
records more sensitively the ups and downs of weather, markets, and government programs 
(Figure X), but, like Plains cropland overall, shows a classic saturation curve, with expansion 
phase through about 1940  followed by a resilient phase in which retrenchments, associated with 
droughts and short-lived enthusiasm for land use controls, yield to re-expansion. Accelerated 
grassland plow-up in the 1970s and early-1980s evoked anti-sod-buster provisions in the 1985 
farm bill (Steiner 1987 and 1990; Helms 1990), but these efforts had little effect until the 
Conservation Reserve Program (CRP) began, in 1986, the temporary idling of 10-20% of Great 
Plains cropland in ten-year contracts (Skold and Young 1988; Laycock 1988).  Conservationists 
are skeptical that this will result in permanent retirement (Helms 1990; Laycock 1991).  
Heimlich and Kula (1991) concluded that: 
 Historically, there is little evidence that either annual or long-term government land 

idling in the Great Plains ever resulted in permanent changes in agricultural land use.  A 
slow accretion of cropland converted from pasture and range has been accompanied by 
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periodic idling of as much as 30 million acres, most of which is returned to crop 
production when economic conditions are favorable. (p. 17). 
The abiding trajectory of Plains agricultural development, then, is expansion and 

persistence, not adaptation to environment nor retrenchment under environmental stress. 
   In socio-economic terms, Great Plains farms, by the 1980s, had indeed grown in size, to 
largest in the region’s history (Baltensperger 1987), but the much-prescribed shift to diversified 
enterprises was little evident.  Dryland grain farms still dominated the Plains landscape, even in 
the climatologically riskiest zones (Hewes 1977; U.S. Department of Agriculture 1950; Gregor 
1970; Drache 1978; Spath 1987; Wimberley 1987).  Livestock sales made up half of regional 
farm income, but this proportion had not increased since the 1940s (Borchert 1971), and 
increasingly derived not from diversified farms, but from feedlots, thus little affecting the pattern 
of regional land use. Farm budget studies indicated that unusually high cattle prices would be 
required over several years to support livestock diversification of small-grain farms (Heimlich 
and Kula 1991; Krenz and Danielson 1975), and extension agents and financial institutions 
mostly rejected this icon of adaptation, calling for specialized efficiency, rather than 
diversification, as protection against market and climate uncertainties. 
The Social System: Crumbling or Restructuring? 

 Catastrophists were often on firmer ground when citing the economic shakiness of Great 
Plains farming.  The 1970s farming boom that brought essentially all arable dryland acres into 
cultivation was followed by a modern farm crisis of depressed incomes and land prices and 
crushing debt, an economic down-turn well documented in popular and academic literature 
(Brooks et al. 1986; Murdock and Leistritz 1988). The social fall-out was acute on the Plains 
(Murdock et al. 1986), where non-farm employment opportunities were few.  But, the case for a 
catastrophic Plains exceptionalism remained weak: financial conditions were not worse on the 
Plains than elsewhere.  Though Popper and Popper cited, in their 1987 article, higher Great 
Plains farm failure rates compared to the Corn Belt (1.1 vs .8 involuntary farm transfers per 
thousand farms, respectively), they neglect failure rates during the 1970s and 1980s as high as 
3.1, 1.8, and 1.3 per thousand in the Pacific, Southeast, and Northeast regions, respectively.  The 
national average in the 1980s was 1.3--still worse than the Plains average (US Bureau of the 
Census 1988: Table 608).  Great Plains debt-to-asset ratios, another measure of farm financial 
health, were actually better than in the Corn Belt, and most other regions. The two most 
productive wheat states, Kansas and North Dakota, averaged a debt/asset ratio of 29.7 in 1985, 
compared to 30.5 in Iowa and Illinois, two key corn-producing states (US Department of 
Agriculture 1986: Table 1).  Moreover, Great Plains wheat farms tended to perform better, 
economically and in terms of soil protection, than their close-cousin dryland wheat farms in the 
Pacific Northwest (Ahearn et al. 1987). 
  Comparative statistics notwithstanding, a large literature attends to the economic and 
social troubles of Midwest and Great Plains agriculture in the 1980s. The booming export sales 
and government boosterism of the 1970s, along with inflated land prices and low interest rates, 
encouraged expansion and capital investment (e.g., Strange 1988; Deavers 1990; O'Brien 1987). 
This was followed by a market crash that set the stage for more catastrophic assessments in the 
1980s, when depressed grain and land prices, and reduced farm labor associated with further 
mechanization, renewed the region’s signature pattern of population decline, income stagnation, 
and small town decay (Albrecht 1986; Leistritz et al. 1987; Archer 1991). 
 Daily farm life reflects these problems, but catastrophists seemed content to stick with 
cumulative statistics that avoided personalizing the problems they identified. Plains farmers,  
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especially in the wheat-fallow zone along the western margins, are indeed pauperized by their 
livelihood system, living without many common amenities, depending on off-farm income, and 
linking family consumption to enterprise success in ways foreign to much of the nation's work 
force (cf. Comstock 1987; Ahearn et al. 1987; Strange 1988).  While anecdote and general 
accounts abound, few systematic studies of this lifestyle exist, though a continuing series of 
surveys in North Dakota, where I did my dissertation research, offered some insight. Of the 432 
North Dakota farm operators who quit between 1980 and 1986, most did so under financial stress 
with significant remaining liabilities (Leistritz et al. 1987 and 1989).  Eighty-three percent 
reduced family living expenses markedly in the three years before liquidation, and even 54% of 
active North Dakota farmers had incomes inadequate to cover their business expenses and 
desired family purchases in 1985 (Leistritz et al. 1986). 
 Despite this, and the popular image conveyed by the media that family farms were failing 
en masse (Comstock 1987), farm failure rates, as shown above, were not higher on the Plains 
than elsewhere, due to two main factors: in many years, crop prices were, indeed, sufficient to 
cover costs and provide at least small profits, and in all years, but especially, by design, in bad 
years, government payments and loans supplemented farm income.  Federal payments accounted 
for up to half of Plains farm gross income in bad years during the 1960s and 1970s (Borchert, 
1971; Riebsame 1983) and this grew in the 1980s as drought and financial stress grew (Ahearn et 
al. 1987; Riebsame et al., 1991).  The region received (and still does) more government subsidies 
per farm and as a proportion of farm sales than other farming areas because subsidies favored 
small grains, and because disaster programs were (and still are) geared toward drought and hail 
losses--common Plains hazards (Changnon, 19xx; Wilhite 1983;).  Government payments for 
1988 drought losses in North Dakota almost totally covered lost crop sales despite yield declines 
of 50% or more, and, in concert with higher prices, allowed most farmers to come out of the 
drought carrying less debt (Leistritz et al. 1989; Riebsame et al. 1991).  
 But it was population, and, indeed, a quite Malthusian view of population, that signified 
the worst to catastrophists.  I will not review the voluminous literature on Plains demography 
here (even the climatologist Thornthwaite analyzed Plains pop declines in the 1930s), except to 
point out that the population loss and redistribution from farm to the large towns and counties, 
that began in the 1930s kept going right thru to the end of 20th century (Guttman et al;. 2xxx). 
The region did not experience the migration "turn-around" of the 1970s when many rural 
counties began to gain, rather than loose, population (Albrecht 1980; Murdock et al. 1986), but it 
did pick up population in growing cities.   
 There was little reason to expect this restructuring to reverse (Albrecht 1980), but the 
more fundamental question about regional sustainability was whether this rural restructuring 
indicates social dysfunction, or even collapse?  This anxiety was central to the cacophonous 
responses to the Poppers' "Buffalo Commons" proposal, which Plains folk saw as a mean-
spirited renunciation of their hard work and revered rural lifestyles (Mathews 1992).  The debate 
also rested on traditional notions of economic success, while rural researchers failed to illuminate 
social sustainability questions, themselves accepting the paradigm that only growth is good, and 
failing to ask whether population loss, or retail service decline, are indeed socially dysfunctional, 
or how many people a region must have to be "successful". Demographic changes are typically 
the only measures used to indicate social decline (Albrecht 19--; Popper and Popper 1987; 
Popper 1993). Yet, most of the Great Plains has a population density greater than, say, the Great 
Basin and other rural areas not now considered "failures" even though they also had higher 
populations in the past.   



 12 

 Thus, the argument over regional social well-being, as with soil degradation, reflects an 
impoverished inquiry that accepted traditional regional wisdoms.  I have found no detailed 
studies of rural Plains life, studies needed to answer specific questions such as: How far 
(spatially and temporally) is the drive to the nearest doctor, grocery store, mechanic, or library? 
How difficult is it to get a washing machine, DVD player, computer, or microwave repaired? 
What are the conditions of daily life: TV reception or cable (plus internet), cell phone coverage, 
snow removal, water and electricity supply, occupational hazards, crime, and recreational 
opportunities? 
 The debate will not advance until something better than population densities and tax 
receipts are used to define sustainability.  Great Plains rural fabric is thinning, and though it little 
affects land use and appears unrelated to land quality or degradation, a "slow catastrophe" of 
rural pauperization is indeed underway--but its human dimensions remain to be revealed in 
detail. 

A Re-analysis in light of CNHS/SS 

 The indeterminacy that still adheres to sustainability assessments is signified in the title 
of a key, recent volume on coupled natural and human systems: “Sustainability or Collapse?” 
(Costanza et al., 2007).  Moreover, the emerging field inculcates mechanisms of collapse, 
especially the “syndrome” and “risk spirals,” (Dearing, 2007; Redman et al., 2007, pp. 140-144) 
that would certainly have appealed to Plains catastrophists had those terms been coined when 
Plains catastrophism culminated in the 1980s. But the field of CNHS also allows for “adaptive 
cycles”, “decelerating trends”, “successful evolution”, and “sustainability” (Castanza et al., 
2007; especially pp. xx, xx ,xx).  Though risking a terrible simplification of that which is 
complex (and CNHS theorists warn us constantly to be aware of the complexity), surely a 
century of debate, trends, and outcomes would allow me at least the attempt to refract Plains 
experience thru the lens of CNHS and come to some, at least tentative, answer.  
 
 It is a logical fallacy to argue that some trend must persist because it has persisted in the 
past, but it is equally fallacious to argue that it must end sometime. In the first case, the 
prediction is based on a uniformitarity over time that would seem to neglect human endeavor; in 
the second case, the prediction rests on future outcomes never observed before. Constant 
reference to the 1930s Dust Bowl in catastrophic assessments of Great Plains land use, would 
seem, on their face, nonsensical. The system obviously rebounded; it exhibits much more 
resilient than catastrophic behavior. Thus Great Plains farming is wrapped in a different land use 
paradigm than the “Sustainability or Collapse?” question appears to afford us. When viewed as 
goal-oriented social construction, a “coupled human and natural system” (Liu et al., 2007), rather 
than purely homeostatic systems reacting to environment, the persistence of natural resource 
complexes like Great Plains dryland farming, even under severe environmental constraints, 
begins to makes more sense.  While adaptation to environment may have marked the system's 
establishment phase, and while some adaptation continues today, contemporary Plains 
agriculture is marked more by resilient and transformational behaviors. The system itself creates 
a supportive political ecology at local to international scales, a process that weakens the 
explanatory power of adaptation or catastrophe interpretations.   
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