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A B S T R A C T

As a global phenomenon, megaregions are now and will continue to be the main form of urbanization, especially
in developing countries including China. Although megaregions have been viewed as the most powerful for-
mation to accelerate urbanization, the unprecedented regional growth and the uneven urban-region sprawl
between different cities are emerging as critical problems. Despite many concerns about rapid regional growth
from social and economic perspectives, not much is known about the multi-scale dynamic of urban-region sprawl
in terms of land use. In this study, we examined the two most important megaregions of China, the Beijing-
Tianjin-Hebei region (B-T-H) and the Yangtze River Delta region (Y-R-D), to understand their urban-region
sprawl patterns and the relevancy of multiple spatial scales among different types of cities. The analysis included
directly identifying the developed land from remotely sensed data collected between 1980 and 2010. The results
showed that (1) at the regional scale, although both megaregions expanded rapidly during 1980–2010, the
obvious difference existed in their regional sprawl patterns. The sprawling rate of Y-R-D was obviously higher
than that of B-T-H, implying the megaregions implemented quite different development strategies. (2) At the city
scale, both the dominant and non-dominant cities within the megaregions had distinct contributions to the
regional sprawl of the mega cities. The greatest contribution from the dominant cities was the fast expansion of
the main urban areas; the greatest contribution of the non-dominant cities was the fast rural sprawl. Overall, the
varied spatial differences in the regional sprawl of China’s megaregions highlight that sustainable regional de-
velopment requires multi-scale joint development plan management, not only considering the synergy of cities
with different sizes, but also the synergy between urban and rural areas.

1. Introduction

Megaregions are large, densely populated and economically con-
tiguous geographical units that are becoming the most important ways
of promoting urbanization to push economic growth globally
(Hartmann and Wang, 2014). Recently, the Chinese Government re-
inforced the importance of the emerging megaregions of China and
enormously boosted their rapid development. Although such fast large-
scale development does bring economic growth, it at the same time
increases the conflicts with the environment, such as the aggravation of
environmental pollution, degradation of ecosystem health and decline
of ecological services (Gao et al., 2014; Han et al., 2015, 2016; Hu et al.,
2018; Liu et al., 2013; Mao et al., 2016; Wang et al., 2014). One of the
main reasons for these problems is the cumulative effects of urban
sprawls from different cities clustered with a multi-hierarch structure.
Urban sprawl, as a common phenomenon associated with urbanization,
is mostly viewed that if land is consumed at a faster rate than

population growth, then a city can be characterized as sprawling (Davis
and Schaub, 2005). Such sprawling urban growth pattern, character-
ized by the increase of developed land would have serious con-
sequences, particularly in fast developing countries including China,
such as fragmentation of landscape, loss of natural habitats, decrease of
biodiversity, and so on (Li et al., 2018). Therefore, due to the complex
hierarchy structure of megaregions, the phenomenon of urban-region
sprawl is highly relevant to the urban sprawls of individual cities within
megaregions (Tabuchi and Thisse, 2011; Tian et al., 2011; Cerina and
Mureddu, 2014). Thus, to understand the dynamics of urban-region
sprawls is critical for finding synergic management actions to support
the sustainable regional development.

Of great significance to megaregions is that a number of cities clo-
sely interact to forma large-scale, but unevenly distributed urban-re-
gion, which encompasses not only actual urban areas, but also their
surrounding nominally suburban or rural areas (Hagler, 2009). Such
rapid growth of megaregions is influenced not only by the densely
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interacting urban areas of different cities but also by their suburban or
rural areas. It has been widely noted that a number of megaregions
have been evolved in many countries such as the U.S., Canada, some
European countries and some developing countries including China
(Hamidi and Ewing, 2014; Kasanko et al., 2006; Salvati and Carlucci,
2014;). Although many studies have focused on the growths of mega-
regions from multi-aspects such as population movement, population
density change, or agglomeration economy effect, few studies have
quantified the urban-region sprawls (Behrens and Thisse, 2007; Farber,
2013; Garcia-Lopez, 2010; Hasse and Lathrop, 2003; Marull et al.,
2013; Salvati and Carlucci,2014; Tabuchi and Thisse, 2011). From the
broad sense, “urban sprawl” is a multi-social and complex phenom-
enon, and has been quantified from varied ways such as growth rates
(the ratio between the growth rate of built-up areas and the population
growth rate), density (the ratio between a certain urban activities and
the area in which it exits), spatial geometry (urban landscape compo-
sition and configuration) and accessibility, etc. (Frenkel and Ashkenazi,
2008; Henning et al., 2015; Jaeger et al., 2010; Jaeger and Schwick,
2014; Jaret et al., 2009); from the narrow sense, “urban sprawl”, in
terms of land use, is usually referred to low density urban development,
exurban and rural development. Most research on urban sprawl has
concentrated on single city or metropolitan area, and few studies have
examined the urban-region sprawls of megaregions with complex multi-
hierarchy structures (Fallah et al., 2011; Gao et al., 2016; Kuang et al.,
2014; Queslati et al., 2015). Research is needed to comprehensively
monitor and quantify the urban-region sprawl at large scales and to
understand the sprawling mechanism.

The objective of this study was to develop a multi-scale approach for
investigating the characteristics of urban-region sprawl of megaregions
that occurred in China in recent decades. We chose two representative
and important megaregions to study, namely the B-T-H (Beijing-
Tianjin-Hebei) and Y-R-D (Yangtze River Delta) regions, with spatial
scales ranging from city to regional. First, we used the developed land
directly identified from remote sensing imagery as the basic data to
measure the land utilization. Second, we developed multi-scale indexes
to assess urban-region sprawl. On the regional scale, we used a simple
index to evaluate and compare the overall regional sprawl of the two
megaregions; on the city scale, we used different indexes to evaluate
and compare urban sprawl between urban area and rural area across
dominant and non-dominant cities. Finally, we discussed the causes of
the uneven urban-region sprawls rom a multi-scale perspective and
highlighted the important policy and decision implications.

2. Data and methods

2.1. Study area

The B-T-H and Y-R-D megaregions (Fig. 1) are important urban
agglomerations in China. The B-T-H megaregion of northeastern China
lies on the shores of Bohai Sea with a total area approximating
22.0×106 ha, while the Y-R-D megaregion is located at China’s east
coast bordering the East China Sea with the total area of 10.0× 106 ha.
The B-T-H megaregion is composed of 13 cities, and the Y-R-D mega-
region contains 15 cities until 2010. Both the two megaregions are the
important urbanized and industrialized regions in China and are con-
tinuing to exhibit a rapid sprawling tendency. For instance, the average
demographic urbanization level of the B-T-H and Y-R-D megaregion
was 49.3% and 64.8% respectively in 2010, similar to or obviously
higher than the national average of 50% of the same time (National
Bureau of Statistics of China, 2011). In the meantime, the average of per
capita GDP of the B-T-H and Y-R-D was 35,726 and 68,248 yuan, ob-
viously higher than the national average of 29,992 yuan during the
same period (National Bureau of Statistics of China, 2011).

2.2. Land cover/land use data

We used the medium resolution remote sensing images (30m) from
the Landsat Thematic Mapper to identify the land cover/land use types
in 1980, 1990, 2000 and 2010. The data were obtained from the United
States Geological Survey. According to the characteristics of the B-T-H
and Y-R-D megaregions, the land use/land cover classification system
included six classes: forest, grass, water, farmland, developed land and
barren land. Developed land is refer to all the types of construction land
in both urban and rural area, such as residential, commercial, in-
dustrial, transport and public building, etc., whereas barren land
mainly includes sand, bare soil, exposed rock and strip mines and
quarries.

A backdating approach and object-based method were integrated to
identify the land cover/land use types (Yu et al., 2016, Ouyang et al.,
2016). According to this approach, land cover/use classification is only
conducted on a basic reference map for a given year, and based on
which the change of land cover/use for other years can be extracted.
The land cover/use in 2010 was selected as the basic reference map,
based on which the land cover/use in 1980/1990/2000 was extracted.
Finally, we selected eight cities (Beijing, Tianjin, Shanghai, Suzhou,
Wuxi, Changzhou, Nanjing and Hangzhou) for validating the classifi-
cation accuracy. We used a stratified random sampling scheme to select
locations within the cities and compared the image classification to
reference land use data created from the visual interpretation of high
spatial resolution SPOT images (2.5 m). For each city, we randomly
generated a total number of 300 sample points for each classification
map, with at least 30 samples for each land cover/land use category.
Therefore, the overall accuracy, Kappa statistic, average producer’s and
user’s accuracy exceeded 92%, 0.8, 78% and 93%.

2.3. Analysis frameworks

We developed a multi-index approach to comprehensively quantify
the urban-region sprawl across the megaregions. The multi-index
system included two parts, one part of which evaluated the overall
urban-region sprawl at regional scale, and the other part quantified the
multi-aspects of urban sprawl of different types of cities at city scale.

2.3.1. Measurement of urban-region sprawl at regional scale
On regional scale, we used a simple index (Regional Sprawl Index,

ReSI) to measure the overall urban-region sprawl of the megaregion
(Eqs. (1) and (2)). The Regional Sprawl Index (ReSI) is a relative
measure of regional sprawl, by the comparison of land utilization at two
time points. Here, the land utilization is evaluated by the Land Utili-
zation Index (LUI), defined as the ratio between the developed land and
total land of the megaregion at the specific spatial scale (Eq. (1)).

= ×
DL
TL

LUI 100% (1)

=
−+LUI LUI

LUI
ReSI t t

t

1

(2)

In Eqs. (1) and (2), DL and TL mean, respectively, the developed
land and total land at the specific spatial scale and at a particular
period; LUIt means the Land Utilization Index at time t.

2.3.2. Measurement of urban sprawl at city scale
On city scale, we developed two indexes to quantify urban sprawl

from two different aspects, the expansion of urban area and rural
sprawl. One index was the Urban-area Sprawl Index (UrSI), being de-
fined as the expansion of the urban area within the total area of a city
(Eq. (3)). The other index was the Rural Sprawl Index (RuSI) defined as
the increase of developed land within the rural area (Eq. (4)).
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t

1
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In Eqs. (3) and (4), MUAt is the size of the urban area of a city at
time t; and RDLt is the developed land within the rural area of a city at
time t.

Herein, we developed a new approach to map urban areas of cities.
Traditionally, the urban and rural area of a city is political differ-
entiated by the administrative division such as districts named as urban
area, while countries and towns usually as the rural area. In fact, the
fast urban expansion particularly such as the landscape urbanization
often blurs the administrative boundary between urban and rural area.
Some studies have used the remote sensed data to directly map urban
area, such as based nighttime light images and land use configuration
(Gao et al., 2016; Hu et al., 2015; Small et al., 2005; Zhang et al., 2013).
Thus, in this study we divided the urban and rural area directly by land
uses and their spatial continuity in the following steps. (1) To delineate
the main urban area (Figs. 6 and 7), we created a grid-based thematic
map, and calculated the proportions of developed land within each grid
cell and its continuity with its adjacent grid cells. Grid cells with pro-
portions of developed lands exceeding 50% and that were contiguous
with adjacent grid cells generated from the inner city location were
identified as urban areas. The average landscape patch sizes of different
sized cities are quite different; specifically, the patch size of developed
land in small cities is smaller than that of big cities. Thus, for the 28
cities of both the B-T-H and Y-R-D megaregions, the grid sizes adopted
varied from 200×200m to 1200× 1200m. (2) Once the urban areas
were defined, the rural areas were determined by subtracting the urban
area from the whole administrative city area.

In addition, to identify the difference in urban sprawl of different
types of cities, we divided the cities into two types: dominant and non-
dominant cities, according to the hierarchy structure of megaregions.
The dominant cities are usually characterized as the cores of the

megaregion due to their predominance at social, economic or political
status compared with the other non-dominant cities. In China, the
territories are organized by the spatial administrative hierarchy,
ranking from provinces, prefecture-level cities, counties and towns,
among which prefecture-level cities tend to be more like an urban
system, and include both urban and rural areas (Bai et al., 2012; Li
et al., 2015). From this, there are 2 dominant (Beijing and Tianjin) and
the other 11 non-dominant cities of the B-T-H megaregion (The Beijing
Government, 2015). Similarly, the Y-R-D megaregion has 6 dominant
(Shanghai, Nanjing, Suzhou, Wuxi, Changzhou and Hangzhou) and 9
non-dominant cities (the State Council of China, 2010). Then, we
analyzed the difference of urban sprawls between dominant and non-
dominant cities.

3. Results

3.1. Variation in urban-region sprawl at regional scale

Between 1980 and 2010, the overall developed land of both the B-T-
H and Y-R-D megaregions increased rapidly (Figs. 2 and 3). Compared
with the stages of 1980–1990 and 2000–2010, the increase of devel-
oped land between 1990 and 2000 was the fastest for both the mega-
regions. By contrast, the amount of arable land of both megaregions
starkly decreased, indicating that most increased developed land was
converted from arable land. The arable land of the B-T-H megaregion
decreased from 50.59% to 44.37% from 1980 to 2010, the arable land
of the Y-R-D megaregion decreased from 59.33% to 37.34% (Table 1).

By contrast, the urban-region sprawl of the Y-R-D megaregion was a
lot faster than that of the B-T-H megaregion. For instance, the propor-
tion of developed land in the total land area of the B-T-H megaregion
increased by 1.84 times from 5.51% to 10.11% during 1980–2010,
compared to a 4.37-fold increase (from 4.07% to 21.86%) for the

Fig. 1. Spatial locations of the Beijing-Tianjin-Hebei (B-T-H) and Yangtze River Delta (Y-R-D) megaregions.
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developed land in the Y-R-D megaregion (Table 1). Moreover, for each
of the three stages, the increase of developed land of the Y-R-D mega-
region was consistently higher than the B-T-H megaregion.

The increase of developed land expansion during 1980–2010 was
not uniform in either megaregion. For the B-T-H megaregion, during
1990–2000 developed land increased by 38.00%, which was greater
than that from 1980 to 1990 (9.00%) and from 2000 to 2010 (22.00%).
For the Y-R-D megaregion, the greatest growth of developed land also
occurred during the decade 1990–2000, increasing nearly 89.00%. The
second-largest growth occurred in 1980–1990 (increase of 71.00%). By
contrast, during the period 2000–2010, the increase of developed land
slowed somewhat (66.00%) (Fig. 4).

3.2. Variation in urban sprawl at city scale

At city scale, the increase of total developed land of each city was

varied among different cities within megaregions, and no obvious
regularity was found. For example, the average proportion of developed
land in the dominant cities of the B-T-H megaregion increased 1.18
times from 9.4% in 1980 to 20.49% in 2010, faster than that of 0.76
times from 6.4% to 11.69% in the non-dominant cities (Table 2; Fig. 5).
Comparatively, the average proportion of developed land in the
dominant cities of the Y-R-D increased 5.08 times from 5.42% in 1980
to 25.07% in 2010, lower than that of 6.53 times from 3.6% to 21.86%
(Table 2; Fig. 5). Moreover, for each of the three stages, the increase of
total developed land of different types of cities was varied without
regularity (See Figs. 6 and 7).

The average coverage of urban areas in dominant cities was larger
than that in non-dominant cities, and the increase of urban area was
faster than that of non-dominant cities. For the B-T-H megaregion, the
average urban areas of the dominant cities grew from 2.72% in 1980 to
13.89% in 2010, while in the non-dominant cities the urban areas

0991)b(0891)a(

0102)d(0002)c(
Fig. 2. Land cover/land use change in the Beijing-Tianjin-Hebei megaregion, 1980–2010.

W. Li et al. Ecological Indicators 97 (2019) 194–203

197



expanded from 0.43% to 1.31% over the same period (Table 3). By
contrast, for the Y-R-D megaregion, the average urban areas of the
dominant cities expanded from 1.78% to 13.58% from 1980 to 2010,
while the urban areas of the non-dominant cities expanded from a
proportion of 0.29% to 3.61% over the same period (Table 3). In
comparison, the urban areas of both dominant and non-dominant cities
of the Y-R-D megaregion expanded much faster than that of the B-T-H
megaregion, and the expanding speed continued to accelerate from
1980 to 2010. By contrast, although the urban areas of dominant cities
in the B-T-H megaregion continued to expand from 1980 to 2010, the
expanding speed increased firstly between 1990 and 2000, then de-
creased between 2000 and 2010 (Fig. 8).

Notably, for both the B-T-H and Y-R-D megaregions, the rural
sprawl of the non-dominant cities was markedly faster than that of the
dominant cities. For the B-T-H megaregion, the average proportion of

0991)b(0891)a(

0102)d(0002)c(
Fig. 3. Land cover/land use change in the Yangtze River Delta megaregion, 1980–2010.

Table 1
Composition of land use in the study areas, 1980–2010.

Megaregion Land use 1980 1990 2000 2010

Beijing-Tianjin-Hebei
(B-T-H)

Developed land 5.51% 5.98% 8.26% 10.11%
Arable land 50.59% 49.61% 47.15% 44.37%
Forest land 32.42% 33.11% 32.60% 33.16%
Grass land 8.27% 7.68% 8.74% 9.24%
Wetland 2.90% 3.40% 2.95% 2.79%
Others 0.32% 0.22% 0.29% 0.32%

Yangtze River Delta (Y-
R-D)

Developed land 4.07% 6.95% 13.17% 21.86%
Arable land 59.33% 57.68% 45.79% 37.34%
Forest land 23.99% 23.99% 25.31% 25.87%
Grass land 0.04% 0.13% 1.01% 0.62%
Wetland 12.37% 11.10% 14.68% 14.29%
Others 0.19% 0.14% 0.04% 0.02%
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developed land in the rural areas of the dominant cities grew from
7.67% in 1980 to 10.45% in 2010, while that of the non-dominant cities
expanded from 6.12% to 10.69% (Table 4). Between 1980 and 2010,
the average increase of developed land in the non-dominant cities of the
B-T-H megaregion was 74.47%, faster than that of 34.88% in the
dominant cities (Fig. 9). Similarly, the average proportion of developed
land in the rural areas of the non-dominant cities in the Y-R-D mega-
region grew from 3.39% in 1980 to 19.31% in 2010, while that of
dominant cities expanded from 4.03% to 16.28% (Table 4). Between

1980 and 2010, the average increase of developed land in the non-
dominant cities of the Y-R-D megaregion was 632.54%, quite faster
than that of 430.07% in the dominant cities (Fig. 9).

4. Discussion

Our study showed that the area of developed lands in two of China’s
most important megaregions expanded significantly over the period
1980–2010. However, the increase of developed land is not always
consistent with the population and economic growth, indicating the less
efficient land utilization of megaregions compared with the demo-
graphic and economic urbanization. For instance, the amount of de-
veloped land of the B-T-H megaregion increased 1.83 times from 1980
to 2010, while the population grew 1.81 times. During the same period
in the Y-R-D megaregion, the amount of developed land grew 5.37
times, much faster than the 1.98 times growth of the population.
Furthermore, from 2000 to 2010, the overall proportion of developed
land in the B-T-H and Y-R-D megaregions increased by 13.68% and
67.96%, respectively, while during the same period, the GDP grew 4.64
and 4.45 times, respectively. Such urban-region sprawl indicates that
even the wealthiest urbanized regions of China are still experiencing an
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Fig. 4. Comparison of the growth of developed land in the Beijing-Tianjin-Hebei (B-T-H) and Yangtze River Delta (Y-R-D) megaregions, 1980–2010.

Table 2
Average proportions of developed land in dominant and non-dominant cities of
the Beijing-Tianjin-Hebei (B-T-H) and Yangtze River Delta (Y-R-D) mega-
regions, 1980–2010.

1980 1990 2000 2010

B-T-H Dominant cities 9.40% 10.63% 14.31% 20.49%
Non-dominant cities 6.40% 6.88% 10.29% 11.69%

Y-R-D Dominant cities 5.42% 8.35% 14.64% 25.07%
Non-dominant cities 3.60% 6.62% 13.65% 21.86%

0%

100%

200%

300%

400%

500%

600%

700%

Dominant cities Non-dominant cities Dominant cities Non-dominant cities

D-R-YH-T-B

In
cr

ea
se

  i
n 

de
ve

lo
pe

d 
la

nd
s  

1980-1990 1990-2000 2000-2010 1980-2010

Fig. 5. Comparison of the average growth of developed land in the dominant and non-dominant cities of the Beijing-Tianjin-Hebei (B-T-H) and Yangtze River Delta
(Y-R-D) megaregions, 1980–2010.
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extensive land resource dependent growth pattern (Bai et al., 2014). On
the one hand, the rapidly increased population needs more residential
area, basic infrastructure and support for other human activities, which
has stimulated land development. On the other hand, under the specific
land use policies (i.e. land is state owned and the governments could
raise enormous revenue from leasing lands), China’s governments have
been able to raise large revenues from selling lands (Bai et al., 2012).
Thus, the critical question facing the planners and decision-makers is
how to change the growth pattern from extensive to intensive to realize
regional synergetic development.

Although the urban-region sprawl was varied between and within
the megaregions, it had similar regular patterns. On the regional scale,
the overall developed land in the Y-R-D megaregion has increased by a
factor of 4.37, quite a lot faster than 84% increase of the B-T-H
megaregion. This implied that the multi-nuclei development mode such
as the Y-R-D megaregion with 6 dominant cities would be apt to be
more sprawling than the dual-nuclei development mode such as the B-
T-H megaregion with 2 dominant cities. In addition, on the city level,
the dominant cities contributed to the urban-region sprawl mainly
through expansion of urban areas, while the non-dominant cities con-
tributed to sprawl through fast rural sprawl, suggesting that cities in
different urban hierarch ranks had distinct impacts on urban sprawl.
For instance, the main urban areas of the dominant cities of both the B-
T-H and Y-R-D megaregions grew 4.48 and 11.84 times, faster than the
1.86- and 11.18-fold increases of the non-dominant cities accordingly.
The main reason is that the dominant cities usually are the economic
centers of the megaregions and have many advantages over the non-
dominant cities, such as better infrastructure, healthcare and education,
which attract more people to reside and work in the urban centers of
these cities. As a consequence, the dominant cities promote fast urban
expansion. By contrast, non-dominant cities contributed to urban-re-
gion sprawl by the fast expansion of suburban areas, probably because

of the policies that have specific legacy-based Chinese characteristics.
For example, in China, there was a strict household (Hukou) registra-
tion policy to constrain population migration between rural and urban
areas. As a result, although many migrant workers “temporarily” live in
urban areas, their official hometowns are still in the rural areas of small
cities, and they improve their living conditions by expanding their
hometown houses using the money earned in cities. In addition, during
the 1990 s the national government implemented the policy of “strictly
controlling the scale of big cities, rationally developing medium cities,
and actively encouraging the development of small cities”, which pu-
shed the fast development of the non-dominant cities, such as by the
relocations of many industries from large cities particularly in eastern
China including B-T-H and Y-R-D, where urban land is almost ex-
hausted and land price is extremely expensive (Liu et al., 2013; Dang
et al., 2016). Thus, better understanding the rules and causes of urban
sprawl across the multiple scales is critical to the sustainability of
China’s megaregions.

Notably, for both megaregions, arable land was the major land use
type that covered more than half of total area at the beginning period,
but it obviously decreased corresponding to the dramatic increase of
developed land. This finding indicated that the developed land in-
creased was mainly created by the conversion of arable lands, and

Fig. 6. Physical boundary of the main urban areas of the Beijing-Tianjin-Hebei megaregion in 1980, 1990, 2000 from the left to right.

Fig. 7. Physical boundary of the main urban areas of the Yangtze River Delta megaregion in 1980, 1990, 2000 from the left to right.

Table 3
Main urban area as a proportion of the dominant and non-dominant cities in the
Beijing-Tianjin-Hebei (B-T-H) megaregions, 1980–2010.

1980 1990 2000 2010

B-T-H Dominant cities 2.72% 3.09% 6.13% 13.89%
Non-dominant cities 0.43% 0.47% 0.95% 1.31%

Y-R-D Dominant cities 1.78% 2.33% 4.83% 13.58%
Non-dominant cities 0.29% 0.42% 1.08% 3.61%
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reinforced that the contradictions between urban-region sprawl and
cultivated land protection was still outstanding in China’s most well-
developed megaregions (Tan et al., 2005; Bai et al., 2014; Jiang et al.,
2016; Tan et al., 2014; Zeng et al., 2015).

This study provides a simple way to comprehensively monitor

urban-region sprawl over the large-scale megaregions of China from the
multi-scale perspective. Despite as the most urbanized region, the fast
sprawl leads to tension between regional development, natural re-
sources and environmental quality. Recently, to push development
further, the Chinese Government issued the planning framework of the
B-T-H synergetic development and the regional plan of the Y-R-D
megaregion, of which the critical question is how to coordinate the
development of the large, medium and small cities. Our results illus-
trate what important information can help guide the planning and de-
cisions about efficient and rational land utilization to support the sy-
nergetic regional development: 1) on the regional scale, setting the
explicit land utilization intensity targets for different kinds of mega-
regions due to their distinct objectives and functions; 2) On the city
scale, for the dominant cities, prioritizing strictly controlling the overly
rapid expansion of urban area, while for the non-dominant cities
curbing the excessive land development of the rural area by improving
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Fig. 8. Comparison of the average growth of the main urban area in dominant and non-dominant cities in the Beijing-Tianjin-Hebei (B-T-H) and Yangtze River Delta
(Y-R-D) megaregions, 1980–2010.

Table 4
Proportion of developed land in the rural area of dominant and non-dominant
cities in the Beijing-Tianjin-Hebei (B-T-H) and Yangtze River Delta (Y-R-D)
megaregions, 1980–2010.

1980 1990 2000 2010

B-T-H Dominant cities 7.67% 8.30% 9.49% 10.45%
Non-dominant cities 6.12% 6.54% 8.81% 10.69%

Y-R-D Dominant cities 4.03% 6.56% 11.14% 16.28%
Non-dominant cities 3.39% 6.34% 12.88% 19.31%
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the land utilization efficiency.

5. Conclusions

Today in China, the sustainable development of the megaregions is
closely related to the overall national urbanization, and the grand
challenge confronting decision-makers is to find the most effective and
efficient way to minimize the contradiction between economic growth
and environmental protection. In this study, we suggest a new approach
to comprehensively measure urban-region sprawl of two important
megaregions of China from a multi-scale perspective, and find the po-
tential the causes.

Our example revealed that the increase of developed land of the
megaregions outpaced the population growth. The characteristics of
urban-region sprawl were relevant to the multi-hierarchy structure of
megaregions. The major contribution from the dominant cities is the
expansion of the urban areas, while the primary contribution of the
non-dominant cities is the rapid increase of developed land in rural
areas. The findings have important policy implications. Currently,
China’s government has set important state policy “promoting co-
ordinated development of large, medium cities and small towns” to
push the fast development of megaregions. The implementation of this
policy needs to pay extra attention to the over-fast sprawl of non-
dominant cities. The rapid increase of developed land and the un-
balanced growth patterns between and within the two most important
of China’s megaregions resemble those occurring in other megaregions
in China. Thus, our analytic framework could be applied to other
megaregions as the standard and effective practice for comprehensively
understanding the complex dynamics and mechanisms of urban-region
sprawl.
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