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Table 1 the balance and output factors of different land types
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Table 2 Summary on ecological footprint and carrying capacity in provinces of China in 2006
Hu XA 0y a b c d e oI A5y a b c d e
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WAk 0.49 0.91 1.39 0.52 -0.87 IR 1.13 0.31 1.44 0.17 -1.26
iy} 0.41 0.97 1.39 0.65 -0.74 i 0.68 0.30 0.99 0.46 -0.52
BES 0.54 0.99 1.53 1.64 0.11 R 1.17 0.22 1.39 0.49 -0.90
ST 0.81 0.61 1.42 0.47 -0.95 EE/S 0.67 0.43 1.10 0.39 -0.71
AR 0.59 0.73 1.32 1.01 -0.31 o 0.63 0.30 0.93 0.55 -0.38
BRI 0.52 0.34 0.86 1.45 0.59 bl 0.51 0.58 1.09 0.62 -0.47
R 1.30 0.72 2.02 0.09 -1.93 PN 0.59 0.44 1.03 0.72 -0.31
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Table 3 The comparison among ecological footprint, ecological carrying capacity and ecological deficit in different regions
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Table 4 The evaluation on the levels of sustainable development in different regions
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Table 5 The eco-optimum and deficit population of China

HX PN /A FOiPN d X a i N b/ AN d
] 129131.00  62482.41 -66 648.59 0.52 O] 9392.00 4997.08 -4394.92 0.47
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Kt 1075.00 145.37 -929.63 0.86 2] 6342.00 1657.13 -4 684.87 0.74
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Table 6 The eco-optimum population of there regions in china
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Table 7 The degree of ecological deficit population in different provinces

TR i R — * (>

AN AR X x>0 0>X>-0.25 -0.25>X>-0.5 -0.5>X>-0.75 -0.75>X>-1
. [y AN (N - ) T ING 7SO0 LN 1 S I 1 | AN 1 T /SN W SN 3= I w0 | SN0 I/ N . =N

By e e PR TELL BEPE L SN ; it e ore
i, W52, B il = G287 SN L1 | N T U N R - 32O/ 1 B 19




WREBSSE . BT DXCAR 5 A 8 22 S 14 A 280 BE N T BF S

565

ArfnbeY R Bk R, SR R A TE KO YR
TR R DN 2 Y M 28 T R TR, R
BHEIKF, MUBEARE BRI 20, P27 b A
BRI Ty, HWEEEE NIRRT PRIy,
il — NI N VR TR, DL T & SRR
SRR, MR AR O AR A,

3 Zit53xR

3.1 #ig

ME TR H RIS, 2006 4E, FeEHEA 25 4
BB IAESKRT . | RFRFEMG R L, K%
1.93. ARSIt AR 1) PO o, AR ARk
I AR [ VGRS AR 1 O
Vo Hb DX R4 AT 475 R B A - 2R ER< T i< Pa
BT IR R R, ATRR s . A
BEE AN 6248241 H A, HF AL
66648.59 JT N, HFAITELHIES] 51.61%, 1M
= B A Bt — 2 A9 T o R T AR [ ER
TRUR, REAC, BB, WEESIR, FERH.
KA NI TIRRR A A>T > TR XhE R
AN B TTERAERIN Ny . Hhf>PaiR>rhiif. 1 i
TEBLAEY B R, A XA B () W TR 38 188
Z R AP B XAR, T AR DX I A A AR
B = TR AIPE T X X — s A T AR
X A S AR A Y, A5 115, IERHRTX
—m KRR, HERECT AR X S A
BRFNA, WIERE T A2 Rl SR S xk A
FRY3E IV JE o
3.2 HIFREIL

(1) RFRFR EBA AR A TR . 2006 4547
S1% AL T ANFERE M AN DR T
JRIH, FERA D20 T IJLRE R IE K, 8
i BArFR E SR AN 2 . BRiRS R4 F %
AT AR R R AN 3K D A %
SRR T .

(2) KRR EIEF A RS . WAETEE
AN B HESE SRR R, IRIE H R 24504 X A&
HIK, EESEESRFAONREHI. RZ,
MR GO E T, AT DS A A
FIEEAN T, FEEPERIR AN OAE T, HHEW
SR TEAND, SLBEAEE . Bk, XnlE
R E ARSI Hk, 515w R 7 IE
PITH B, RO IR PR 2, PR AR
A, WINEE AR, £, #EANKER
J . — 7 TE AT AR 1A AR R, Rl A B
AR Sy T DR 57 shRCR, A
KRBT, W ERART AT, S RAEER

(3) IR IX A A B R, B AME . BT,

E R Bl 5 e SN2 e = A B i o N v 7 R 5
DX A Az 5 R 38 ) B 5 T AR TR X, i s [X Bk
F, AR DXR] DU A P R DX AT 9% i MITRE
PEGTIR, HEINASTR ML DA A R B s e R X
BIRAZORE SRR, Hh TR R L
FHOKFEZ ARER XIS, s XK R, w2
i NARERH X SR L K e 4, 4 rhPe e X
AR T, PR EAIE RN A

B3k

[11 E-3kF. @EEANMI. Jbat: dEamksi i, 1985.

E-CANNAN. The Optimum Population[M]. Beijing: Beijing Univer-
sity Press, 1985.

[2]1 A-R4E ATEIBM]. dbat: @544, 1983.

A-SANVY. General Theory Of The Population[M]. Beijing: The Com-
mercial Press, 1983.

[3] REES W E. Ecological footprint and appropriated carrying capacity:
what urban economics leaves out[J]. Environment and Unbanization,
1992, 4(2):121-130.

[4] WACKERNAGEL M, REES W E. Our Ecological Footprint: Reduc-
ing Human Impact on The Earth[M]. Gabrlolalsland: New Society
Publishers, 1996.

[5] WACKERNAGEL M, REES W E. Perceptual and structural barriers to
investing in natural capital: economics from an ecological footprint
perspective[J]. Ecological Economics, 1997, 20: 3-24.

[6] WACKERNAGEL M, LARRY Onisto. National natural capital ac-
counting with the ecological footprint concept[J]. Ecological Econom-
ics, 1999, 29: 375-390.

[7] ERB KH. Actual land demand of Austria 1926—2000: A variation on
ecological footprint assessments[J]. Land Use Policy, 2004, 21(3):
247-259.

[8] VAN VUUREN DP, SMEETS EMW. Ecological footprints of Benin,
Bhutan, Costa Rica and the Netherlands[J]. Ecological Economics,
2000, 34: 115-130.

[9] WACKERNAGEL M, MONFREDA C, ERB KH. Ecological footprint
time series of Austria, the Philippines and South Korea for 1961-1999:
Comparing the conventional approach to an“actual land
area”approach[J]. Land Use Policy, 2004, 22(3): 261-269.

[10] SENBEL M, MCDANIELS T, DOWLATABADI H. The ecological

footprint: A non-monetary metric of human consumption applied to
North America[J]. Global Environ Change, 2003, 13: 83-100.
[11] VR, NS, Ho BBt Al X A 25 ST i S BFSE (0] BT
FHHEZS 4, 2004, 15(5): 827-832.
LIN Haiming, XIE Peng. Dynamics of ecological footprints of agri-
cultural region in Hexi oasis of Gansu Province[J]. Chinese Journal of
Applied Ecology, 2004, 15(5): 827-832.
s R R, R RS R RS SRR AL Y [ ).
HZSZTR, 2000, 10: 8-9.
ZHANG Zhiqgiang, XU Zhongming, CHENG Guodong. Review on the

[12

concept and computable model of ecological footprints[J]. Ecological
Economics, 2000, 10: 8-9.

BB, BE, HEE. aTREZEIEN A ImPACTS %55X[1]. #b3E
24412, 2005, 60(2):198-208.

(13



566 MBI B 18 B 2 (2009 43 H )

XU Zhongming, CHENG Guodong, QIU Guoyu. InPACTS identity 230-236.
of sustainability assessment, Acta Geographica Sinica[J]. 2005, 60(2): [17] &4, XFHE. ASEMSXASEE A O—LITaEs 12 41
198-208. R A5 A5, 2004, 10(4): 9-15.
[14] R, sk, FREAR. ohE 1999 A Bl i85 & R Re 1143 PENG Xizhe, LIU Yuhui. The ecological footprint and ecological op-
Hr[I]. DA ZS2EHR, 2003, 14(2): 280-285. timum population of regions-A case study of 12 provinces and cities of
XU Zhongming, ZHANG Zhiqiang, CHENG Guodong, et al. Eco- western[J]. Market and Demographic Analysis, 2004, 10(4): 9-15.
logical footp rint calculation and development capacity analysis of [18] Tyest. HTARLBIISHAESAOTRIL | HRKitb ok,
China in 1999[J]. Chinese Journal of Applied Ecology, 2003, 14(2): 2007, (5): 189-194.
280-285. MA Xiaoyu.The ecological overpopulation that based on the theory of
[15] XIF#E, SZa&E. PEIFEAS RIS LR RS I]. ecological footprint[J]. Social Sciences in Guangdong, 2007, (5):
HAS2ER, 2004, 24(10): 2257-2262. 189-194.
LIU Yuhui, PENG Xize. Time series of ecological footp rint in China [19] PR, skaiom, RBREM. ABZTFIES LS5 HM]. BN
between 1962-2001: calculation and assessment of development sus- KA H Rk, 2003: 26-32.
tainability. Acta Ecological Sinica[J]. 2004, 24(10): 2257-2262. XU Zhongming, ZHANG Zhigiang, CHENG Guodong. Theory Ap-
[16] BRACL, MRIRI, AR, T A28 Rl vk iy Hh A 25w Rtk proach And Apply in Ecological Economics[M]. Zhengzhou: Yellow
SR, BARBEIEAAAR, 2008, 23(2): 230-236. River Water Conservancy Press, 2003: 26-32.
CHEN Chengzhong, LIN Zhengshan, LIANG Renjun. The analysis of [20] WACKERNAGEL M, ONISTO L, BELLO P. National natural capital
the ecological sustainability of China That based on the method of accounting with the ecological footprint concept[J]. Ecological Eco-
ecological footprint[J]. Journal of Nature Resources, 2008, 23(2): nomics, 1999, 29: 375-390.

A study on eco-optimum population in different parts of
China using theory of ecological footprint

Chen Yongl’z, Mao Changbaol’z, Cheng Lin®

1. Institute of Environment and Regional Development, Sichuan University, Chengdu 610064, China;

2. Institute of Population Research, Sichuan University, Chengdu 610064, China; 3. School of Economics, Sichuan University, Chengdu 610064, China

Abstract: By using ecological footprint theory, this paper makes a study on the eco-optimum population in different provinces and
regions in China in 2006. Results of the calculation of ecological footprint show that: First, there are 25 provinces in China which
indicate ecological deficit, the largest deficit being in Shanghai as the value is 1.93. The per capita ecological footprint in the Eastern,
Middle and Western parts of China indicates a decreasing trend from east to west while the ecological carrying capacity is increasing
from east to west, and the ecological deficit is gradually declining from east to west In terms of sustainable development level for
different regions, the eastern region<the central region<the west region. Secondly, there are 25 provinces in China which are ecol-
ogically deficit for their population. While the ecologically optimum population in China is 624 824 100, the population which is
ecologically deficit has reached 666 485 900 with a deficit ratio being 51.61% percent. At present more than half of its population is
over-consuming our environmental resources. The eco-environment has been overloaded twice more than its carrying capacity, which
has exerted an enormous pressure to life-support system in China. At the same time, the population with ecological deficit is declin-
ing from east to west. The ecological deficit in the eastern part is more serious than the middle and western parts. The western part in
China has suffered the least in ecological deficit population.

Key words: ecological footprint; regional differences; eco-optimum population; China
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