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China has been urbanizing rapidly since the early 1980s. This is manifested by large
rural-urban population migrations and by the expansion of urban areas and the built
environment. One consequence of urban expansion has been the loss of fertile agri-
cultural land. Another, less noticed, has been the urban expansion within biodiver-
sity hotspots. Throughout the country, expansion of urban areas have increasingly
threatened habitats critical for conservation of biodiversity (McLaren 2011).
Especially along the coast, many ecosystems have been destroyed as a result of
continuous building and development (Zhao et al. 2006). On the other hand, further
inland and especially along major rivers, the economic development and urban
growth has increasingly been impacting ecologically sensitive lands (Li 2012).

China is also among the most biodiverse countries in the world (McNeely et al.
1990; Lépez-Pujol et al. 2006). The country contains four biodiversity hotspots that
are home to significant diversity of endemic species that are threatened by human
activities. The number of protected areas (PAs) in the country has increased in
recent decades; a recent study identified China as a nation with 1,865 nature reserves
(Wang et al. 2012), covering more than 10 % of the country’s territory. These PAs
are particularly concentrated across the eastern half of the country where urbaniza-
tion has also been the most dramatic.

Apart from studies that evaluate the past and current impacts of development on
the country’s biodiversity there has been sparse quantitative analysis of the implica-
tions of future urban expansion. A recent study predicted that proximity of urban
areas to PAs in the country will dramatically increase by 2030 (McDonald et al.
2009). By 2030, the urban population of China is expected to be over 900 million,
an increase of over 300 million (UN 2010). While there are uncertainties around this
estimate, there is even greater uncertainty about the location and amount of future
urban expansion.

Recent analyses indicate that nearly half of the increase in urban land across the
world is predicted to occur in Asia, with the largest increases in China and India
(Seto et al. 2012). Within China, urban expansion is predicted to create a 1,800 km
coastal urban corridor from Hangzhou to Shenyang. As urbanization progresses
towards the western regions of the country, more of the biodiversity hotspots are
likely to be affected by development and urban land conversion. A recent study
forecasts direct impacts of urban expansion on biodiversity in China, but it does not
elaborate on how these forecasted impacts vary across the country (Gtineralp and
Seto 2013). On the other hand, while invaluable to develop our understanding
between urbanization and biodiversity conservation at specific localities, case-based
studies are too few to generate a comprehensive outlook across the country.

Of the 34 biodiversity hotpots identified around the world (Myers et al. 2000;
Mittermeier et al. 2004), four remain partially within China’s borders: Himalaya,
Indo-Burma, the Mountains of Central Asia, and the Mountains of Southwest China
(Fig. 5.1). In 2000, about 13 % of the total urban land in China — a little over
10,000 km? — were located within these hotspots. Importantly, the urban land in the
Indo-Burma hotspot constitutes 92 % of the total urban land across all four biodi-
versity hotspots. The Indo-Burma hotspot extends across several provinces; for
example, Guangdong province had around 85 % of its total urban land area located
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Fig. 5.1 Biodiversity hotspots and urban extent in China circa 2000 (Prepared by and published
with kind permission of ©Burak Giineralp 2013. All Rights Reserved)

within the hotspot in 2000 (Fig. 5.2). Moreover, the province accounts for more than
two thirds of the total urban land cover in this hotspot and the most urban land in
any biodiversity hotspot across China. It is followed by Guangxi and neighboring
Yunnan, both of which have southern portions of their land in the Indo-Burma
hotspot. Xinjiang in the northwest of the country also has considerable urban land
(about 500 km?) in the hotspot Mountains of Central Asia; that is equal to about one
fourth of the total urban land in the autonomous region (Fig. 5.2).

Based on the IPCC scenarios and projected urban expansion rates in Seto et al.
(2011), the urban land in biodiversity hotspots is projected to increase from about
10,000 km? in 2000 to somewhere between 40,000 and 77,000 km? by 2030. Of the
four hotspots, Indo-Burma, which contained by far the most urban land (more than
9,000 km?) in 2000 (Fig. 5.1), is projected to have between 35,000 and 70,000 km?
urban land by 2030.

Apart from the Mountains of Southwest China hotspot which is nearly com-
pletely within China’s borders, the implications of urbanization in the other three
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Fig. 5.2 The amount of urban land within biodiversity hotspots in 2000, and the corresponding
percentage of the total urban land area in each of the provinces and special administrative regions that
contain biodiversity hotspots (Published with kind permission of Burak Giineralp and modified by
Maria Schewenius. ©Maria Schewenius 2013. All Rights Reserved)

biodiversity hotspots for their biodiversity and ecosystem functioning can be more
accurately assessed through trans-border regional cooperation between China and
its neighbors (Chettri et al. 2007). Such cooperative initiatives are especially perti-
nent for the Indo-Burma and Himalaya hotspots because urbanization is also rapidly
progressing in those parts of these hotspots that are in other Southeast Asian coun-
tries including India (Seto et al. 2012). In addition, while not located within any
hotspots, large urban agglomerations such as Chengdu in Sichuan and Uriimgi in
Xinjiang are within less than 20 km of the Mountains of Southwest China and
Mountains of Central Asia hotspots, respectively. The land use policies in such
urban agglomerations should include strategies to direct growth away from the bio-
diversity hotspots.

Considering the primary importance of economic growth placed in performance
evaluations of the local governments, proper evaluation of ecosystem services in
these hotspots gains urgency so that they can be included in economic consider-
ations of the local governments. In China, there are wide variations across the
provinces in terms of the amounts and/or proportions of urban land in biodiversity
hotspots. These differences across the provinces call for differentiated strategies
to manage urban expansion to minimize its negative impacts on biodiversity and
ecosystem functioning.

The threats to biodiversity hotspots come from direct land cover change that
causes habitat loss and degradation of ecosystem functioning as well as indirect
effects of urban encroachment. One such indirect effect is the increased incidence
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of colonization by introduced species as urban areas expand into these hotspots.
Going beyond the physical expansion of urban areas in or near the biodiversity
hotspots, the consumption patterns of urban inhabitants in general can adversely
affect biodiversity and ecosystems in these sensitive areas even if they are not
located in close proximity to each other (Seto et al. 2012). In particular, the reduc-
tion in household size with increasing urbanization has been shown to have large
impacts on resource consumption and biodiversity (Liu et al. 2003). Moreover,
urban expansion and population growth in one location may have knock on effects
leading to land change cascades that can extend well into the more sensitive parts of
biodiversity hotspots — both within the same country and across continents (DeFries
et al. 2010). Such challenges cannot be met by local-level solutions only; they
require policy responses at a much larger scale and thus call for appropriate strate-
gies with sufficient breath, to be developed at the national and international levels.

Minimizing habitat and biodiversity loss and limiting degradation of ecosystem
services require integrating ecological knowledge into urban and land use planning
practices (Niemeld 1999) so that these practices become more attuned to conserva-
tion of biodiversity and preservation of ecosystem services (McDonald et al. 2008).
However, if the past three decades are any indication, urban expansion dynamics in
China will primarily be dominated by economic forces, which includes the role
played by land transactions as a source of income for local governments (Frederic
and Huang 2004; Yew 2012). Therefore, the current land market system needs to be
reformed for urban planning to attain any meaningful level of success in conserva-
tion of biodiversity and preservation of ecosystem services.

Despite upbeat assessments on the trends of biodiversity loss in China (Xu et al.
2009), there is still cause for concern (Liu and Diamond 2005). How urban areas
continue to expand may affect larger expanses of the biodiversity hotspots in the
coming decades. There is thus a need for forward-looking studies to understand the
likely rates, magnitudes, and patterns of urban expansion within the biodiversity
hotspots at a range of spatial and temporal scales.

The scale of urbanization in China has so far been extraordinary and there is
every indication that it will remain so in the coming decades. Thus, the impact of the
country’s urban growth on biodiversity and ecosystems may surpass the extent of
impacts we have witnessed across the world so far. The preliminary forecasts
reported here are limited to the biodiversity hotspots, one of several conservation
prioritization concepts. Another forecasting study reported that proximity of urban
areas to the nature reserves in China will also dramatically increase by 2030
(McDonald et al. 2009). Moreover, these forecasts inform about the potential direct
impacts of urban expansion on biodiversity, but not about its indirect impacts due to
increasing demand for natural resources originating in urban environments. One
such indirect impact is the construction of dams and other infrastructure to meet the
rising energy demands mostly originating from urban areas. For example, the exist-
ing and planned dams along the Chinese portion of the Mekong River will have
significant impacts on biodiversity both through land changes (including inundation
behind dam walls) and through alteration of river flow (Dugan et al. 2010; Barrington
et al. 2012). Both direct and indirect impacts of urbanization need to be taken into
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consideration for a complete account of its environmental impacts. Nevertheless,
there is a critical window of opportunity in the next few decades for China to implement
more proactive approaches to guiding urban expansion in ways that least negatively
impact biodiversity and ecosystems.

Open Access This chapter is distributed under the terms of the Creative Commons Attribution
Noncommercial License, which permits any noncommercial use, distribution, and reproduction in
any medium, provided the original author(s) and source are credited.
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