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Complex socio-ecological issues like climate change and exurbanization call
attention to the relations between highly urbanized areas and their wider regional
contexts. In the rural and urban areas surrounding southern Appalachia, for example, total
population is expected to grow by more than 45% from 2000 to 2030 (Lang and Dhavale
2005), accompanied by continued conversion of forested land to developed areas (Napton
et al. 2010) and increasing infrastructural, economic, and cultural connections between the
region’s cities and the exurban, mountainous, and historically rural hinterlands of southern
Appalachia (Spectorsky 1955; Davis and Nelson 1994; Nelson and Sanchez 1997, Lamb,
1983; Blumenfeld, 1986; Lessinger, 1987; Nelson, 1992).

These accelerating regional dynamics parallel recent theoretical calls in political
ecology to consider how engagements with urban and regional geography can transform
research questions to explore the linkages between urbanization and environmental
change (see Walker 2003). Accordingly, this paper describes a “megapolitan political
ecology” approach that works across the nature/society and urban/rural matrix to account
for the flows of people, objects, resources, and knowledge that constitute regional
urbanization. We introduce a megapolitan political ecology that considers our increasingly
“urban society” as discussed by Lefebvre (2003 [1970]), taking seriously the social and
environmental processes of metabolism.

We proceed in two major sections, the first a conceptualization of megapolitan
political ecology bringing together exurban political ecology, megapolitan geographies,
ideas of urban metabolism in political ecology, and global cities. We draw specifically on
the ways in which megapolitan regions, urban growth, and ecological changes can be

framed within the context of urban metabolism. We then highlight the regional need for
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these connections through a critique of the urban ecological scholarship of the US South
and southern Appalachia, noting that changes in urban-Appalachian metabolism are central
to some of the region’s most vexing socio-ecological issues. The second section empirically
grounds our conceptual explorations with research from the Coweeta Long-Term
Ecological Research (LTER) project. We explore the rapid urbanization of southern
Appalachia, and more specifically, climate change drivers and a “Ring of Asphalt” emerging
within the Piedmont megapolitan regioni as we argue that new spatial forms of urban,
regional, and ecological issues should expand the theoretical and empirical horizons of
urban, or in this case, megapolitan, political ecology.

Urban political ecological questions in southern Appalachia are pressing, especially
given the Coweeta LTER’s ecological research findings, the recent economic crisis, and the
rapid urban growth of the 1980-2007 years. These metabolic patterns connect regional
ecological and social systems, binding places and ecosystems together. A dialectically-
oriented approach like this enables us to articulate how humans and non-humans do not
merely acclimate to their local ecologies, but instead affect those ecologies in unpredictable

and numerous ways (Levins and Lewontin 1985).

MEGAPOLITAN POLITICAL ECOLOGY: METABOLIZING THE URBAN(IZING) REGION
Urban political ecology illustrates understanding urbanization as a socio-spatial
process “predicated upon the circulation and metabolism of physical, chemical, and
biological components” that “are never socially or ecologically neutral” (Heynen et al. 2006,
12). Where this scholarship elucidates the connections between urbanization of nature,

socio-environmental change, and uneven power relations, it has remained mostly focused
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on larger cities. Urban-hinterland connections are often mentioned, but the impacts of
urban metabolism on regional communities are rarely articulated.

To address this issue, we first argue that the megapolitan region is a helpful scale for
understanding the function and flows of urban metabolism. This regional scale is relevant
for the emergence of global cities shaped by processes of urbanization, which extend into
even the most rural areas. While often overlooked in urban political ecology approaches,
these rural places, intimately connected to urbanizing landscapes via socio-ecological
processes, shape flows of global capital and continue to define notions of planetary
urbanism (Brenner and Schmid 2012; McCarthy 2008; Lefebvre 2003).

Megapolitan Regions

‘Megalopolis’ originally described the densely populated conurbation of the
northeastern United States, including the entire corridor from Washington, DC, to Boston
(Gottman, 1961). Though the included metropolises are distinct jurisdictional entities, their
connections, agglomeration, and exurban expansion comprise a unique spatial formation.
Most recently, megapolitan research has taken an applied turn through scholarly work in
policy, planning, and urban studies (Lang and Dhavale 2005, Ross and Danner 2010)i. Very
little, if any, critical research exists on megapolitan regions.

We suggest using the megapolitan region as a way to examine broader scale urban
development dynamics that have significant, though often under-emphasized, impacts in
historically rural areas. This spatial unit is useful because at its core, the notion of a
megapolitan region captures the connections between multiple cities of varying sizes and
their rural hinterlands. Walker (2003) proposed reinvigorating a regional approach in

political ecology sensitive to the perils of regional geography but rich in potential.
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“Certainly, particular regional frames should not be merely accepted as given, but that is
precisely the kind of critical perspective that political ecology could bring to these
questions” (2003, 13). In other words, the critique of regions as arbitrary and imbued with
power is important, but a political ecology approach, with its emphasis on the connections
between social power and ecological change spanning scales, is particularly well suited to
consider the spatialities of urbanization and ecological change. Using a region functionally
is qualitatively different from using region as an a priori given. The benefits of cautiously
using a regional political ecology approach are that it recognizes spatially bounded
phenomena while tracing the emergence of and changes in the region itself.

We see three advantages to using the megapolitan region as a unit of analysis: its
relative underuse avoids the connotations of other more frequently used regional terms, it
cuts across assumed and conventional regional boundaries, and it offers helpful insights
from a politics of scale perspective (Smith 1996; Swyngedouw 1997). Our approach also
corresponds with Neumann’s (2010) regional political ecology intervention, where he
notes that political ecology has used the notion of region inconsistently and irregularly,
conflating theoretical conceptions of regions with popular conceptions. He advocates “a
more universal and theoretically robust [regional political ecology], which builds on the
central insight in human geography that regions are historically contingent processes,
wherein the reproduction and transformation of society is inseparable from the
transformation of nature within prevailing relations of power” (372). Our approach
furthers this advocacy by examining in a single, metabolism-centric framework: 1) urban-
rural relations and flows, 2) ecological change manifesting as localized impacts and

regional (perhaps even global) connections, 3) urbanization processes constituted by
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regional infrastructural networks and economic linkages, and 4) regionally distinct
cultural, social, and political histories. This resonates with an understanding of urban-
hinterland relationships already present in the literature (e.g., Cronon’s Nature’s Metropolis
(1991).

Metabolism

Though Nature’s Metropolis (1991) does not explicitly mention ‘metabolism’, the
book’s central point is the enormous implications of Chicago’s metabolization of capital,
grain, animal products, and labor from its surrounding region. Metabolism in Chicago’s
case meant that massive quantities of these regional resources were processed,
transformed, financed, capitalized, traded, dispersed, and accumulated in Chicago, resulting
in the city’s leading regional status. Metabolism as used in the urban political ecology
literature, too, approaches socio-natural processes by focusing on the circulation of
physical, chemical, and biological components (Swyngedouw and Heynen 2003). Cronon
notes, “[metropolitan expansion] imposed on the land a new geography of second nature in
which the market relations of capital reproduced themselves in an elaborate urban-rural
hierarchy that would henceforth frame all human life in the region” (1991, 378).

Relatedly, as Foster (1999) discusses, Marx raised fundamental issues about the
town-country antagonisms forming under capitalism. Marx himself implicitly addressed
the need for ecological sustainability through the metabolic relation of society and “nature”
more broadly (Marx, 1976). Through the theory of metabolic rift, Marx considered the co-
transformation of nature and society. As Smith (2006, xiii) suggests however, there is
creativity within the process of metabolism, implying that these processes are not

necessarily path-dependent:
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The notion of metabolism set up the circulation of matter, value and

representations as the vortex of social nature. But, as the original German

term, “Stoffwechsel”, better suggests, this is not simply a repetitive process of

circulation through already established pathways. Habitual circulation there

certainly is, but no sense of long-term or even necessarily short-term

equilibrium. Rather, “Stoffwechsel” expresses a sense of creativity in much

the same way Benjamin talks about mimesis: the metabolism of nature is

always already the production of nature in which neither society nor nature

can be stabilized with the fixity implied by their ideological separation.
This creativity implies that metabolism is not simply static recirculations of materials.
Instead, metabolism is the dynamic process by which new socio-spatial formations,
collaborative enmeshings of nature and society, and uneven social relations come into
being.
Global Cities vs. global cities

Without using the urban political ecological language of ‘metabolism,” recent critical
geographic interventions in what could be called ‘exurban political ecology’ examine
transformations of historically rural places through processes of exurbanization and
amenity migration (see special issue of GeoJournal edited by Cadieux and Hurley 2011,
Robbins et al. 2011, Woods 2009, Woods 2011, Abrams et al. 2012, Brogden and Greenberg
2003, Nelson and Nelson 2011, Cadieux and Taylor 2013). On the whole, this literature
demonstrates via case study and rigorous empirics exurbia’s city-rural flows (e.g., Walker
and Hurley 2001), local socio-ecological changes (e.g., Hurley and Walker 2011) and
regional political, cultural, and ecological distinctions (e.g., Walker and Fortmann 2003,
Hurley and Halfacre 2011, and Hurley and Ari 2011). A megapolitan political ecology
approach is quite complementary in its approach, given the shared socio-ecological

concerns, critical political ecology roots, and significant overlap in interest in ‘rural’

research sites. Where the exurban political ecology literature complements our approach
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most is that its investigations of capital flight to the countryside, ecological ramifications of
exurban growth, and long-term regional particularities deeply impact and influence how
urban metabolism takes shape, whether in the form of flows of amenity migrants or capital
flight to the countryside. Likewise, our approach complements this literature by integrates
these items into a singular framework.

A megapolitan political ecology perspective, though, is distinct. The above exurban
political ecology literature rightly highlights enduring rural practices in urbanizing areas
and the import of urban practices into historically rural places, noting that there are some
important and mutually constitutive links between cities and hinterlands. Megapolitan
political ecology, though, is a framework to understand the dynamic processes of
metabolism. This is perhaps a subtle difference of empirical target, but it suggests a more
fundamental point of distinction: that megapolitan political ecology prioritizes the urban
condition insofar as it is constituted by metabolic relationships across space and time. In
this sense, megapolitan political ecology is not interested in—nor is it used to think in
terms of—'cities’ and ‘rural’ places as discrete entities, even if those categories are argued
to be mutually constitutive and intertwined. Instead, metabolism investigates, describes,
and critiques the connections of a variety of human and non-human elements that
characterize urbanization; that is, the very stuff of the urban condition.

Similarly, Cronon’s Chicago and related urban ecological studies of major urban
centers (e.g., Gandy, 2002) show the potent metabolic reach of large cities, where regional
urbanization patterns are often driven by the development of world cities pushing into
hinterlands as well as the growth of smaller, regionally important cities. This difference

maps onto Luke’s (2003, 12) distinction between ‘Global Cities’—those officially
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recognized and ranked as the command and control centers of the global economy—and
‘global cities’—those smaller and more peripheral urbanizing areas cumulatively
accounting for the bulk of urban growth. Urban political ecologists are generally less
concerned with ‘Global’ or ‘global’ city statuses and more concerned with the power
relations and ecological transformations of both Global and global cities that are initiated
through processes of urbanization (see GaWC Research Network, 2010; also see Keil 1995
and Scott 2001).

‘g’lobal cities, not typically noted for their status as major nodes in the world urban
system, represent important trends in the history of urbanization. According to Luke,
‘g’lobal cities contain most of the world’s roughly three billion urban dwellers in the early
part of the twenty-first century and will account for the vast majority of worldwide natural
resource consumption for generations (Luke 2003, 18). Thus, if Global Cities generally
organize the core and periphery of the world economic and cultural production (Massey
2007), then ‘g'lobal cities are significant sites of the metabolization of economy and culture.
The dramatic rise of urban populations, Luke (2003, 19-21) writes, not only will lead to
increasing production of waste and pollution, but also the extraction necessary to sustain
urban consumption of food, water, electricity, infrastructure, and more. To understand the
significance of regional urban metabolism, scholars must consider the processes that
globalize cities across the world—including and especially those that do not make the
official “Global Cities” lists.

Likewise, McCarthy (2008) notes that urban expansion exposes the countryside to
global capital. Urban expansion, urban-rural metabolic linkages, and urban-sourced

capital’s claims to rural landscapes are nothing new, of course (Walker and Fortmann
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2003, Hurley and Halfacre 2011), but McCarthy notes some new trends that characterize
urbanization in the countryside, focusing in particular on amenity migration to rural areas
(McCarthy 2008, 129) and development in the global north and south. Together, both
McCarthy and Luke offer a conception of global city formation whereby global urban
processes metabolize more land, capital, resources, and cultural assets. Because the notion
of urban metabolism demands that economies, resources, politics, suburbs, and exurbs be
seen as inextricably related, global city urbanization patterns necessarily influence the
ecology of megapolitan regions.
Southern Appalachia and Urban Environmental Scholarship

While thick, interlocking connections between urban and rural areas, Global and
global cities, and ecology and urbanization can be explored many places, we draw on these
developments in the Piedmont megapolitan region to illustrate the importance of the
megapolitan political ecology approach. The broader awareness of Appalachia’s ecological
and economic issues was articulated through Caudill’s Night Comes to the Cumberlands
(1962) and through the Appalachian Regional Commission’s policy work beginning in the
1960’s. These efforts spawned a generation of Appalachian scholarship (see The University
of West Virginia’s 2008 Appalachian Studies Bibliography). Most urban historical and
urban ecological scholarship on southern Appalachia, however, considers neither regional
urban development nor US Southern cities as significant to southern Appalachia (though
see Lewis 2004, Gaventa 1982, Pudup et al. 1995), situating urban-rural relations in the US
South in the context of a Old South/New South division (see Woodward 1951, Ayers 1992).

This presents a problem for understanding urbanization on the periphery of southern
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Appalachia, usually understood by scholars as historically and geographically oriented

toward the rural South rather than rural Appalachia.

Figure 1 here: The spatial extents of the Piedmont megapolitan region, Coweeta LTER study area, and the
Appalachian Regional Commission’s current boundary. Sources: Lang and Dhavale 2005, Coweeta LTER, and
Appalachian Regional Commission.

Contrary to this narrative, much of Appalachia’s political ecology can be read as a
legacy of its relationships with peripherally Appalachian cities. Prior to exurban
development in southern Appalachia, because it did not have salt and coal present in
central and northern Appalachia, proximal cities were instead primarily based on timber
and tourism (Lewis 2004, 64). The railroad helped develop many regional cities like
Atlanta, Asheville, and Knoxville into strategically located transportation and logistics hubs
(ibid.). After the timber boom and bust of the early to mid 20t century, exurban
development initiated agricultural to residential land use changes and an economic
transition to tourism and construction, as it has in many other locations (Abrams et al.
2012; Theobald, 2001; Irwin and Reece, 2002; Wolman et al. 2005).

Compounding the problem is environmental historians’ and geographers’ only
recent consideration of the political ecology of the US South (Mangianello 2010, Sutter and
Mangianello 2009, Hurley and Carr 2010). Few older studies have taken the ecological
manipulation of the Appalachian South as integral to the urbanization of the region, but the
vital contribution of this new work is that it “merges the southern narratives about the
New South, industrialization, and labor relations with a story of environmental change”
(Mangianello 2010, 13). This synthesis of previously unconnected elements fills a gap in

the historical and social science literature.
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(EX)URBAN METABOLISM IN THE PIEDMONT MEGAPOLITAN REGION

Our interest in the megapolitan political ecology of the Piedmont megapolitan
region is coupled with a large NSF-funded biophysical research effort at the Coweeta LTER,
whose research and data since 1980 address a range of ecological variables in southern
Appalachia. Our megapolitan political ecology approach is an effort to better integrate
social and ecological research of the LTER Project, focusing on how exurbanization
establishes regional patterns of urban metabolism. In southern Appalachia, Gragson and
Bolstad (2006) tracked land use changes as seen through Coweeta LTER research. Much of
this research shows increasing urbanization of these areas, especially in the last several
decades, and forecasts significantly more urban growth until 2030 (e.g., Wear and Bolstad
1998). Other relevant Coweeta LTER research highlights the settlement patterns (Kirk et al.
2012), bird populations (Lumpkin et al. 2012), water quality issues (Webster et al. 2012),
and stream fish populations (Scott 2006) intimately related to exurbanization in southern
Appalachia. The exurban-themed research at the Coweeta LTER complements other urban
ecological research from the greater network. The Central Arizona Project (CAP) and the
Baltimore Ecosystem Study (BES) are two explicitly ‘urban’ LTER sites studying urban
ecology (e.g., Childers et al. 2011, Pickett and Cadenasso 2006).

Our methods in this empirical section are multiple. Identification of the Ring of
Asphalt as an analytical object is rooted in ethnographic experiences with Southern
Appalachian residents concerned with the long-term consequences of exurban
development. We identified the Piedmont megapolitan region based on the megapolitan
literature and used publicly available tax data for analysis of second-home owner origin

patterns. The land cover change maps were created using data from the National Land
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Cover Database (NLCD), from Landsat satellite imagery and supplemental datasets. The
NLCD is created by the Multi-Resolution Land Characterization (MRLC) consortium of
federal agenciestii. The maps for the Ring of Asphalt study as well as the percentage of
increased urban area data for the 250 km buffer around the Coweeta LTER were created by
areal analysis using GIS software.

Southern Appalachian Exurban Metabolism

Coweeta LTER research, as well as other non-Coweeta research, on exurban
ecologies gives examples of how exurban metabolism alters the pathways, connections,
abundance, proliferation, and degradation of physical, biological, and chemical components
ranging in size from the molecular to species populations. This research bolsters our claim
for urban metabolism in megapolitan political ecology, showing how urbanization at a
regional scale has significant implications for how that region changes flows of chemical,
biological, and physical components.

First, some of the human-oriented research at Coweeta LTER emphasizes how
exurbanization metabolizes capital and land in many southern Appalachian communities.
Southern Appalachian exurbs attract mostly the upper middle class, a few commuters and
families, many retirees. As an example, Macon County, North Carolina, home to the Coweeta
LTER main research site, is undergoing many of these exurban changes. US Census data
shows that over one-third of the county’s population is over 60; agricultural economic
output has fallen to roughly 0.1% of the county’s overall economy; and despite a natural
population growth of negative 1.8% from 2000-2010, the county’s overall population
growth was a positive 13.8% (US Census Bureau). One forecast predicts that in Macon

County, by 2030, “approximately 75% of new buildings will be constructed at urban and
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suburban densities and that 67% of all new buildings will be constructed in forested areas”
(Kirk, Bolstad, and Manson 2011, 47).

Publicly available county tax data (Macon County 2010) confirms that non-local and
out-of-state second home ownership are fuelling exurban growth in Macon County. Forty-
three percent of Macon County residences have an out-of-state owner and 74% of those
owners’ primary residences are in Florida and Georgia. Interestingly, in-state and out-of-
state homeownership changes with elevation. In valley bottoms less than 2000 feet above
sea level, the in-state/out-of-state percentage ratio is 58% to 42%, whereas closer to the
mountaintops at elevations above 3500 feet, the ratio is 33% in-state to 67% out-of-state.
As a result of this growth, Maconians report increased traffic, smog, and other externalities
commonly associated with exurban growth. Furthermore, some housing developments
built on steep slopes in the county, fuelled by the cheap land and easy credit of the late
1990s and early 2000s, lead to major erosion, landslide, and water quality issues. Many
properties were subject to foreclosure after the 2008 financial crisis, leaving some in

environmental disrepair.

Figure 2 here. Southeastern US ZCTAs with more than three entries in the Macon County, North Carolina
Property Tax Database as a proxy for non-local property ownership. Data Source: Macon County, NC,
Property Tax Data Base (Macon County 2010).

Secondly, exurban ecological research at Coweeta LTER shows how urban
metabolism impacts the flows of non-human environmental components. Research by
Clinton and Vose (2006) and Price and Leigh (2006) shows that entry of increased
sedimentation and nitrates into streams are related to road construction and deforestation.
Sedimentation in streams resulting from road construction is also linked to decreases in

dissolved oxygen in streams (Ferreira et al. 2010). Conductivity of stream water from
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potassium, sodium, calcium, and magnesium cations into stream water, as well as fecal
coliform proliferation, are also related to exurban development (Clinton and Vose 2006,
Price and Leigh 2006). Because southern Appalachia cradles headwaters of rivers flowing
throughout the Southeast, exurban-influenced biological and chemical changes in upstream
streams and rivers conceivably affect how the entire megapolitan region metabolizes water
resources. Exurbanization in southern Appalachia also alters migration, movement, and
reproduction of some species, too, leading to reduced populations and habitat losses
(Turner et al. 2003).
Urban Climate Effects and the Ring of Asphalt

A third piece of Coweeta LTER research indicating the changes in Piedmont
megapolitan metabolism is an emerging Ring of Asphalt initiating urban climatological
changes, a useful corollary to Luke’s (2003) discussion of ‘g’'lobal city formation. Cities
themselves modify weather and climate at scales ranging from local to global. The most
comprehensively studied effect of the built environment on climate is the urban heat island
(UHI), defined generally as the increase in temperatures of urban areas relative to
surrounding rural areas, with pronounced effects on nighttime temperatures, caused by the
land use features of urban development. Some of the more common symptoms of the UHI
affecting both humans and non-humans are warmer air and higher tree canopy
temperatures. Changes in air circulations induced by UHIs are driven by differential heat
capacity and thermal inertia between rural and urban regions. UHI-related temperature
gradients depend strongly on factors like developed to undeveloped land ratio, green to
non-green surface ratio, sky view factor, and more (see Oke 1987). A surplus of surface

energy over urban regions can be traced to enhanced surface sensible heat flux, ground
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heat storage, anthropogenic heating, and reduced evapotranspirational cooling. For the
Piedmont megapolitan region, the increased infrastructural growth of urbanization could
mean an intensification in the UHIL

While the UHI is relatively well understood, urban effects on the hydroclimate (that
is, clouds, precipitation, and land surface hydrology) still require additional scientific
interrogation. Coweeta LTER researchers have investigated the role of urban, peri-urban,
and exurban landscapes on the hydroclimate (Shepherd et al. 2011; Shepherd et al. 20104,
b). Their focus is on the spatiotemporal trends of hydroclimate variables, as well as
understanding how varying degrees of urban land cover initiates UHI-related hydroclimate
changes. This research uses synergistic observational and regional modeling approaches
because they are well situated to develop understanding of the complex interactions
between exurbanization and climate change prevalent at regional scales, with a study area

that encompasses Atlanta, Knoxville, Asheville, and Charlotte.

Figure 3 here: Urban land cover in Southern Appalachia, shown here in red, has increased by 15% from 1992-
2006.

Results suggest some compelling findings in terms of the interconnected
socioecological relations between the urbanization of the Piedmont megapolitan region
and hydroclimatological changes. As displayed in Figure 3, urban land cover analysis
reveals a very apparent “Ring of Asphalt” in southern Appalachia, with extensive
encroachment into the interior region—places historically characterized by forest or other
non-urban land uses. Given the increased exurbanization of the region, this infrastructural
boom is unsurprising. Urban land cover increased roughly 8% from 1992-2001 and 7%
from 2001-2006 with an overall increase from 1992-2006 of 15%. Analysis of rainfall

trends in rapidly urbanized areas of the region from the early 1950s to 2006 shows that
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rainfall from June to August has increased 1-2% per year. Another analysis of regional
analysis data (NARR) reveals an increase in rainfall in the urban corridor from Atlanta to
Charlotte from 1992-2006 as compared to 1979-1991.

Rainfall in southern Appalachia is as much a function of changes at many scales,
ranging from the greenhouse-enhanced global scale to the urbanized regional scale, but the
UHI and regional hydroclimate analysis helps to understand how urbanization impacts the
metabolic circulation of water and heat at a regional scale. Further, it introduces the
potential for increased human vulnerability to heat-related illness, flooding, and landslide
hazards. Asregional growth furthers land use change and infrastructural growth, the
intensification of the UHI and its consequences in other cities imply similar scenarios for

the Piedmont megapolitan region.

CONCLUSIONS: TOWARD PIEDMONT MEGAPOLITAN POLITICAL ECOLOGY

By offering the Ring of Asphalt in southern Appalachia as an empirical moment of
investigation, we are suggesting, just as other scholars have, that low density residential
development, rapid expansion of road networks, and high rates of increase of impervious
surface in historically rural areas are hallmarks of urbanization in the US south. What,
then, is the value added of a megapolitan political ecology approach, especially in the
Piedmont megapolitan region?

The primary value added of megapolitan political ecology is its emphasis on regional
urban metabolism, made possible by the growth of ‘G’lobal and ‘g’lobal cities in a
megapolitan region. While individual urban metrics can be useful for measuring

urbanization, urban metabolism is a more holistic framework capable of integrating these
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metrics while offering theoretical insight to the processes of urbanization at a functionally
defined regional scale. Thus, our presentation of the Ring of Asphalt and other exurban
ecological research indicates more than they otherwise would as simply another set of
metrics of urbanization. Instead, we argue that a fundamental condition of urbanization is
the set of changes in circulation of elements as diverse as water molecules, capital
investment, heat energy, and second homeowners. In other words, the target of
explanation for megapolitan political ecology, then, is not limited to the measurement of
particular urban variables and is instead an investigation of the nature of the urban
condition understood in part as numerous and impossibly complex metabolic relations.
Some important considerations for urban political ecology not addressed here are
the regulatory regimes; historic land use and land management practices; and the
economic, political, and cultural tools that govern or do not govern urban metabolism,
mostly because the empirical data of exurban metabolism outmatch our current ability to
assess Piedmont megapolitan environmental governance. Both ‘G’lobal cities and ‘g’lobal
cities have an important role to play within the unfolding of climate governance because of
local governments’ regulatory power over urban GHG emission sources, like transport an
energy use (Deangelo and Harvey 1998, Betsill 2001). Some cities in the US, including
Denver, Portland, Seattle and Salt Lake City, have pioneered new policies focused on
climate mitigation, including energy efficiency requirements for the built environment,
alternative transportation methods such as bike lanes and public transit, and land use
policies to promote more dense and mixed used developments (Bulkeley and Betsill 2003,

Shcreurs 2008, Rice 2010).
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Thinking about land-use regulations like these within the Piedmont megapolitan
region, though, is challenging because of entrenched opposition to state regulation in areas
exposed to McCarthy’s ‘globalization of the countryside.” Even so, regional urbanization
and the emergence of local governments as important state apparatuses necessitate deeper
consideration of governance possibilities (Brenner 2004). Furthermore, scholars should
consider the spatiality of political authority and the degree to which multiple sites and
forms of power embedded in climate policy “has the potential to enable a more thorough
understanding of the agents, processes and practices of governing climate change, and of
its potential to make a difference to the global climate” (Okereke, Bulkeley, and Schroeder
2009, 74)

Inevitably, as the broader literature on urban political ecology suggests, these
metabolic relations produce a series of both enabling and disabling socio-ecological
conditions. For Cronon, the emergence of Chicago as a center of metabolism meant
changes in the livelihoods of laborers in urban Chicago and rural Michigan, social
relationships of financial debt, and the rise of industrial meatpacking. Though place and
time contingent, conditions like these lead to particular social formations and are often
unevenly improved and worsened in some places and for some people. Given the
longstanding extreme socioeconomic unevenness within the Piedmont megapolitan region,
the hydroclimatalogical changes and the lack of regulatory response will likely more
negatively affect the lives of the poor than the affluent through heat stress, water scarcity,
and increased frequency and magnitude of severe weather events.

Through these and other related themes of spatial formation and the unevenness of

environmental benefits and burdens, scholars can contribute to and benefit from a
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reconsideration of the megapolitan region. Though the term is underexposed, its reentry
represents an opportunity for scholars working in urban political ecology to reassess its
use. Geographers in particular are attuned to processes of urbanization and the changing
politics, economics, and ecologies of rural areas in these processes. Geographers also stand
to gain a compelling spatial unit of analysis describing the expansion of global cities and for
discussions of uneven development.

The notion of megapolitan political ecology can bring interrelated ecological and
social issues into a more complete framework for analysis. Given its usefulness in
identifying some similarities between urban processes in a range of cities, understanding
megapolitan processes of urban metabolism presents an opportunity for rethinking the
urban-rural relationships of Appalachia. Not only would scholars studying processes in the
Piedmont megapolitan region benefit, but urban political ecologists at large might also
reconceptualize the nature of urban metabolism with an understanding of the megalopolis.
As exurbanization poses radical challenges to historically rural places worldwide, a
megapolitan perspective illuminates a scale of these changes that will impact the futures of

cities, hinterlands, and their regional connections.
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