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Tab.1 Comprehensive evaluation index system of urban compactness

Name

Index Meaning

(%)
Weights( %)

(LUC)
(12%)

( EOC)
(22.3%)

(POC)
(13.1%)

(IFC)
(18.1%)

(PSC)
(11.8%)

( EEC)
(22.7%)

GDP GDP/

CDP /GDP

GDP /

GDP/

6.7
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DEA
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Tab.2 Statistical description of urban compactness

Year Max Min Average Median Std.

2001 0.528 0.041 0.192 0.176 ~ 0.095
2005 0.564 0.062 0.231 0.224  0.102
2012 0.5%4 0.093 0.293 0.289  0.073

(UE)

—e—2001

1

—a—=2012

—-2005

Mean of urban compactness for regions

. 2001 0.440 2005
0.498 0.394
. 2012
3.94% 0.6
90. 68%
. ( 2) .
(uC)
2001 —2005 2005 —2012 2001 - 2012
UE
C*ET(UC
WE ) .C'E(UC UE ).CTE"(UC
WUE ) .CE*(UC UE ).
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Fig.2 Mean of urban efficiency for regions
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Tab.33 Changes of UC and UE in three periods
Period C'E" C*E~ C E~ CE”
2001 -2005 165 61 21 32
2005 -2012 47 183 44 5
2001 -2012 99 154 19 7
4.2
(2012
3)
N . 2001
100 35.84%

28.31% 17.92%  17.92% ; 2005
96 34.41%

;2012

34.05% (95 )

6 rZUE

* ¢ 7UC

3 2012 UC UE
Fig.3 Quadrant plot of relationship between
UC and UE 2012
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4.3
o« 2001.2005
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Tab.4  Proportion of relationship types of UC and UE
amongst different scale-size cities 2012

Reci High Efficiency Low Compactness
eston Coordination ~ Preference  Coordination  Preference
25 0 0 75
42.86 0 14.28 42.86
13.08 8.41 35.51 42.99
&, o 6.67 19.05 43.81 20.47
o
gz 18.75 52.08 18.75 10. 42
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Fig.4 Spatial distribution of relationship types of
UC and UE 2012 °
37.5% 44.87% N o (1)
4.4 :
{ (2014 -2020 ) by o
(500 ). (2)
(300 -500 ). (100 =300 ). (50 -
100 ) (50 ) o
36
2012 75% ”
42. 86% +42. 99% - 20. 47% (3)
10.42% °
43.81% 18.75% N N
19.05%  52.08% “
40
Deng (4)

28

e 70



&

)
.

™

( References)
J.

2011 30(8):1014 -1020. Ma Li Jin Fengjun. Evaluation
of Chinese Urban Compactness J . Progress in Geography 2011
30(8) : 1014 -1020.
Dantiz G Satty T. Compact City: A Plan for a Livable Urban
Environment M . San Francisco: Freeman Company 1973.
Ewing R H. Characteristics Causes and Effects of Sprawl: A Liter
ature Review J . Environment and Urban Issues 1994 (4):1 -
15.
Burton E. Measuring Urban Compactness in UK Towns and Cities

J . Environment and Planning B 2002 29:219 -250.

Neuman M. The Compact City Fallacy J . Journal of Planning
Education and Research 2005 25(1):11 -26.
Burton E  Jenks M Williams K. Compact City: A ustainable Urban
Form M ? London; New York: Routledge 1996.
Jenks M Burgess R. Compact Cities: Sustainable Urban Forms for
Developing Countries M . London; New York: Routledge 2000.
Jabareen Y R. Sustainable Urban Forms: Their Typologies Models
and Concepts J . Journal of Planning Education and Research

2006 26(1):38 -52.

9 Stone B Rodgers M O. Urban Form and Thermal Efficiency: How
the Design of Cities Influences the Urban Heat Island Effect J .
Journal of American Planning Association 2001 67(2) :186 —198.

10 Camagni R Gibelli M C  Rigamonti P. Urban Mobility and Urban
Form: The Social and Environmental Costs of Different Pattern of
Urban Expansion J . Ecological Economics 2002 40(2) :199 -
216.

11 Chowdhury T A Scott D M Kanaroglou P S. Urban Form and
Commuting Efficiency: A Comparative Analysis across Time and
Space J . Urban Studies 2013 50( 1) :191 -207.

12 Holden E  Norland I T. Three Challenges for the Compact City as a
Sustainable Urban Form: Household Consumption of Energy and
Transport in Eight Residential Areas in the Greater Oslo Region J .
Urban Studies 2005 42(12) :2145 -2166.

13 Gordon P Richardson H W. Are Compact Cities a Desirable Plan—
ning Goal ] . Journal of American Planning Association 1997
63(1):95-106.

14 . I

1998 (3):42 -45. Lin Bingyao. Quantitive Methods and
Assessment of Urban Spatial Form J . Urban Planning Review
1998 (3):42-45.

15 . I

2013 32(6):1057 —1067. Lv Bin Sun Ting. Study on
Spatial Form Compactness from Low-earbon Perspective ]
Geographical Research 2013 32(6) : 1057 - 1067.

16

N J.
2013 32(5):733 -742. Yan Yue Chen Shuang Li Guangyu
et al. Urban Compactness Index and its Application: Compactness
of Built-up Areas in Nanjing and Suzhou J . Progress in
Geography 2013 32(5) :733 -742.

17 Dempsey N Brown C Bramley G. The Key to Sustainable Urban
Development in UK cities J . Progress in Planning 2012 77:89 -
141.

18 Echenique HM Hargreaves ] A Mitchell G et al. Growing Cities
Sustainably J . Journal of American Planning Association 2012
78(2):121 -137.

19 Gaigne C Riou S Thisse J F. Are Compact Cities Environmentally
Friendly? J . Journal of Urban Economics 2012 72(2 -3):
123 - 136.

20 Schweitzer L. Zhou J P. Neighborhood Air Quality Respiratory
Health and Vulnerable Populations in Compact and Sprawled
Regions J . Journal of American Planning Association 2010 76
(3):363 -371.

21 LiuY Song Y Hans P A. Examination of the Relationship Betw—
een Urban Form and Urban Efficiency in China J . Habitat
International 2012 36:1717 - 177.

22 . I

2012 31(3):53 -57. Lan Xiaoxiong Liu
e« 7]



)
e

. 2015 3

Shenghe Hu Zhang. Definition and Reflection of Urban Sprawl in 33 Ganesan S. “

China J . Areal Research and Development 2012 31(3):53 - ? ] 2004 (1):4 -11. Chen

57. Haiyan Jia Beisi Ganesan S. Compact Settlement: Sustainable
23 Development Direction for Exurban Housing in China in Future?

] 2005 60(3):392 —400. Wang J . Architect 2004 (1):4 -11.
Xinsheng Liu Jiyuan Zhuang Dafang et al. Spatial-temporal 34 I
Changes of Urban Spatial Morphology in China J . Acta 2011 (6):16 -22. Fan Jin. Empirical Study of Impact of

24

25

26

27

28

29

31

32

Geographica Sinica 2005 60( 3) : 392 -400.
. 1990
J . 2008 (3):59 -63. Qiao Linhuang

Yang Yongchun Xiang Famin et al. Research on Lanzhou City

Spatial Expansion since 1990 J . Human Geography 2008 (3):
59 -63.
I

2007 (4):65-73. Fang Chuanglin Qi Weifeng.

and its

(4):

and Thinking of Compact
Urban Planning Forum 2007

Research  Progress City

Measurement Methods J .
65 -73.

“ 7 J. 2008

(3):41 -45. Li Lin. A Conceptual Analysis on ‘Compact’ J .
Urban Planning Forum 2008 (3) :41 —45.

J.

2009 23(4):11 —17. Zheng Wei Liang Jinshe

Zhang Hua.

Provincial Capital Cities in China J . China Land Sciences 2009

23(4): 11 -17.

Comprehensive Analysis of Urban Compactness of

Deng Xiangzheng Huang Jikun Rozelle S et al. Economic Growth
and the Expansion of Urban Land in China J . Urban Studies
2010 47(4) :813 -843.

J . 2009 29(5):627 -633. Mao
Guangxiong Ding Jinhong Cao Lei. Comprehensive Level and
Impetus of City Compactness: A Case of Jiangsu Province J .
Scientia Geographica Sinica 2009 29(5) : 627 —633.

I 2008 63(10): 1011 - 1021. Fang Chuanglin
Qi Weifeng Song Jitao. Research on Comprehensive Measurement
of Compactness of Urban Agglomeration in China J . Acta
Geographica Sinica 2008 63( 10) : 1011 - 1021.

I 2012 23(7):37 -
42.  Bai

Yongping Di Baoxin  Wang Penglong et al.
Comprehensive Evaluation of Urban Compactness and its Influencing
Factors: a Case of Cities along Longhaid.anxin-Beijiang Railway
J . Economic Geography 2012 23(7):37 -42.
I
2004 66(4):59 -63. Yu Ying Hu Wantai.
Compact City: A Study on the Space Structure Pattern of Chongqing

Urban Area J . Urban Studies 2004 66(4):59 -63.

« 7D e

35

36

37

38

39

40

41

42

43

Urban Density on Energy Consumption J . Economic Issues in

China 2011 (6):16—22.
J . 2011 (9): 124 - 130.
Zheng Sigi  Huo Yi Cao Jing. Elasticity Estimation of Household
Carbon Dioxide Emission of China Cities and Its Heterogeneity J .
Inquiry into Economic Tssues 2011 (9) : 124 — 130.
GIS DEA
J. 2009 11(4):482 —492.

Guo Tengyun Dong Guanpeng. Study on the Relationship
Between Metropolitan Spatial Compact Ratios and Their Efficiencies
in China in 1990 and 2000 J

Sciences 2009 11(4) :482 -492.

Journal of Geo-information

]

2011 31 (7): 1107 - 1112.  Cheng Kaiming.

Theoretical Mechanism and Empirical Study about the Influence of
City Economic

Geography 2011 31(7):1107 -1112.

Compactness on Energy Consumption ]
Lin J] J Yang A T. Does the Compact-eity Paradigm Foster
Sustainability? An Empirical Study in Taiwan J . Environment and
Planning B 2006 33(3) :365 -380.

J . 2014 34(5):531 -538. Huang
Yongbin Dong Suocheng Bai Yongping
Evolvement of Urban Compactness in China ]
Geographica Sinica 2014 34(5) :531 -538.
J .

Dai Yongan. Empirical Research on the

et al. Spatio-temporal

Scientia

2010 (12):12 -19.
Chinese Urban Efficiency and Its Influencing Factors J . Shanghai
Journal of Economics 2010 (12):12 -19.

J . 2010 65( 12): 1443 - 1453.
The

Chen
Lu Dadao Liu Hui.

China’ s

Mingxing Provincial Pattern of the

Urbanization and Economic

2010 65 (12):

Relationship  between

Development ] Acta Geographica Sinica

1443 - 1453.
M . : 2004. Wei
Quanling. Data Envelopment Analysis M . Beijing: Science
Press 2004.
DEA
2009 6(11): 1460 — 1465. Wu Chunyou Wu Qi.

Evaluation Model of Energy Efficiency Based on Super-efficiency—



&

EED
.

DEA. Chinese Journal of Management 2009 6 ( 11): 1460 - Urban Socio-Economic Statistics National Bureau of Statistics P.

1465. R. China. China City Statistical Yearbook 2002 - 2013 M
44 . : Beijing: China Statistics Press 2002 —2013.

J . 2001 20(2):146 - 152. Chen 46

Yanguang Liu Jisheng. An Index of Equilibrium of Urban Land-use () 2001 -2012 M . : 2001 - 2012.

Structure and Information Dimension of Urban Form ] . Ministry of Housing and Urban-Rural Development P. R. China.

Geographical Research 2001 20(2):146 -152. China Urban Construction Statistical Yearbook 2001 - 2012 M .
45 . 2002 - Beijing: China Planning Press 2001 —2012.

2013 M . : 2002 -2013. Department of

Spatial-temporal Features of Relationship Between Urban Compactness

and Urban Efficiency in China

HUANG Yong-bin' > DONG Suo-cheng' BAI Yongping’
(1. Institute of Geographic Sciences and Natural Resources Research Beijing 100101 China;
2. University of Chinese Academy of Sciences Beijing 100049 China,
3. School of Geography and Environment Sciences Northwest Normal University Lanzhou Gansu 730070 China)

Abstract This study aims at exploring the relationship between the urban compactness and urban efficiency in China under the
perspective of the sustainability of compact city. Quantitative indicators relating to urban compactness and urban efficiency were
selected to build the comprehensive evaluation index system and quantified using the entropy method and super-efficiency-DEA model of
280 cities at the prefecture level and above in 2001 2005 and 2012 and then the quadrant map approach was introduced to explore the
relationship between urban compactness and urban efficiency. Urban compaciness elevates narrowly which implies urban land use
intensification and densification. Urban efficiency is relatively low and increases in fluctuation and cities account for more than 90%
with efficiency evaluation scores under 0. 6. There is no significant correlation between urban compactness and urban efficiency and
changes of them are not coordinated with each other. When urban compactness decreases it is obvious to detect the synchronization of
urban efficiency. However the efficiency does not increase spontaneously when compactness increases. The quadrant map shows that
most of China cities is relative low in urban compactness and urban efficiency which shows a low coordination pattern overall. As to
the regional scale regional disparities are eminent. The northeastern part middle part and western part of China mainly locate in the
cities of low coordination type while the cities in eastern part of China are mostly the high coordination and compactness preference
type. With respect to cities of high coordination type they mainly agglomerate in Beijing-Tianjin-Hebei area and Yangtze River Delta
and Pear]l River Delta. As to the scale-sized characteristics it shows a weak correlation between the scalesize and the type of the
relationship  which the proportion of compactness preference type gets higher and higher as the scale-size increases. The megacities and
super and large cities mostly falls into the categories of high coordination and compactness preference types of which the compactness—
preference type means the urban compactness is relatively high while urban efficiency is low may lead to agglomeration diseconomies
such as high residential density and unlivable housing problem. The middle sized cities and small cities mainly falls into the categories
of low coordination and efficiency preference types. The efficiency—preference type which the urban efficiency is relatively high and
urban compactness is low suggests the over sprawl of urban construction land with crude investment. As the development
countermeasures of megacities and super and large cities it should build urban-metropolitan area-urban agglomeration network systems
to disperse central city’ s functions thereby decreasing the social and environmental costs. While the middle and small-sized cities
should control the over-sprawl of urban construction land to improve urban compactness.

Key words urban compactness; urban efficiency; spatial-temporal feature; compact city; cities at the prefecture level and above
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