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Urban ecological studies, including focus on cities, suburbs, and exurbs, while having deep roots in the
early to mid 20th century, have burgeoned in the last several decades. We use the state factor approach
to highlight the role of important aspects of climate, substrate, organisms, relief, and time in differen-
tiating urban from non-urban areas, and for determining heterogeneity within spatially extensive
metropolitan areas. In addition to reviewing key findings relevant to each state factor, we note the
emergence of tentative “urban syndromes” concerning soils, streams, wildlife and plants, and homog-
enization of certain ecosystem functions, such as soil organic carbon dynamics. We note the utility of the
ecosystem approach, the human ecosystem framework, and watersheds as integrative tools to tie
information about multiple state factors together. The organismal component of urban complexes
includes the social organization of the human population, and we review key modes by which human
populations within urban areas are differentiated, and how such differentiation affects environmentally
relevant actions. Emerging syntheses in land change science and ecological urban design are also
summarized. The multifaceted frameworks and the growing urban knowledge base do however identify
some pressing research needs.
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1. The urban world
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Urbanization is a dominant demographic trend and an
important component of global land transformation. More than
half of the planet’s population now lives in cities, up 30% from 50
years ago, and urban areas are gaining 67 million people per year.
By 2030, approximately 5 billion people are expected to live
in urban areas, or 60% of the projected global population of
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8.3 billion. Over the next 25 years, rural populations are expected
to decline, meaning that all population growth will occur in
urban areas (United Nations Population Fund, 2007). The devel-
oped nations have more urbanized populations; for example,
close to 80% of the United States’ (US) population is urban.
Urbanization has also resulted in a dramatic rise in the size of
cities: over 300 cities have more than 1,000,000 inhabitants and
20 “megacities” exceed 10 million. The increasing population and
spatial prominence of urban areas is reason enough to study
them. An even more compelling argument for understanding
how cities work ecologically is the need for information for
decision makers involved in regional planning or conservation,
for example. Proper management of cities will ensure that they
are ecologically, economically, and socially more sustainable
places to live in the future (Platt, 1994).
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In addition to its global reach, urbanization has important
effects in regions (Forman, 2008; Grimm et al., 2008). For example,
in industrialized nations, the conversion of land from wild and
agricultural uses to urban and suburban occupancy is growing at
a faster rate than the population in urban complexes. Thus, urban
areas increasingly interdigitate with wild lands. Cities are no longer
compact, isodiametric aggregations, but rather sprawl in fractal or
web-like configurations (Makse et al., 1995; Batty, 2008). Indeed,
even for many rapidly growing metropolitan areas, the suburban
zones, or “boomburgs” (Lang and LeFurgy, 2007), are growing much
faster than other zones (Katz and Bradley, 1999). These new forms
of urban development (Fig. 1), including exurbs, edge cities
(Garreau, 1991), and housing interspersed in forest, shrubland and
desert, bring people possessing urban financial equity, habits, and
expectations into daily contact with habitats formerly controlled by
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Fig. 1. A new city form representing global connections and communications, and local discontinuities. Four overlapping models operate in different combinations to form the
emerging, highly differentiated patchworks, linked together to create a new global city. Compressed layers of networks flattened in the meshwork city can all be present in
a particular city simultaneously, represented as a series of patches containing different systems of organization, depending on the power of particular urban actors in each city

network or mesh. Used with permission of Prof. G. David Shane.
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