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Abstract: The ecological footprint model on the basis of sub-national hectare was presented in this paper according to the
ecological footprint concept and model on the basis of global hectare or national hectare. The ecological footprint and its
composition of each city in Zhejiang Province were evaluated and analyzed by using the modified model and the actual yield
per unit area of Zhejiang in 2005. The results were compared with those which were evaluated in global hectare or national
hectare method, and the differences were analyzed among them. When using sub-national hectare as the evaluation
criterion, the ecological footprint, the ecological capacity and the ecological deficit of Zhejiang Province in 2005 would be
1.18s-nhm’/cap, 0.24s-nhm’/cap and 0. 94s-nhm’/cap respectively, and the ecological pressure index was 4.91. The
results suggest that Zhejiang Province is a representative area that has a large ecological deficit and high ecological pressure.
They also suggested that there was a significant spatial difference according to the ecological footprint and its composition
among the cities of Zhejiang. Compared with the average level of city ecological footprint in Zhejiang Province, Lishui,
Quzhou, Huzhou and Jiaxing were in low ecological pressure states, and Ningbo, Hangzhou, Taizhou, Jinhua and Shaoxing
were in middle ecological pressure states, while Zhoushan and Wenzhou were in high ecological pressure states. In the end,

by applying IPAT, more eco-footprint demand of 10*yuan GDP was found in Hangzhou, Jinhua, Jiaxing, Huzhou and
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Quzhou, which have a higher level than the average of Zhejiang, and suggestions were proposed that the level of local

economic development must be considered to promote resource use efficiency.

Key Words: sub-national hectare; ecological footprint; spatial difference ; sustainable development
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L) H Y E T R THFE , TR K R FR A, L H K AR T
2.3 BT RAEBENEHR
HE A SR IR T — 5 KN A 45— 5 T Bk T B 0 7 B A 0 A 7 b O TR AR, o L R % X
BB T RE SR B O BT A 0 2 7 T B (AR SRR ) AT R, kBB I — i KR B AR B R AR,
JIREA LA B 2 b A 7T 2R sh iR i B AR TE o
He SRR B K IR 0 AR W AR 45 A A SR T 2 0 5 A 25 PR 8 MR A I X R £ 75 2 -5 W R
FHIHAESY  REE &% B K AL AR, AT -
ed =bc —ef
t =ef/be (10)
A, ed HEXIBI AN EDIRT 50 R XIA LB EJTH8EL; be iz KIS NI AEW & S (F0BR 12%
DIMRER HE M ZRENE) sof KR A IS 25 58
3 ZBRE5HH
3.1 3 MHEMEER BT
AXFIHT 3 M ERBRLIL R, T 1.5£2 fi%k 3 iRo,

F1 ERAWEHITE 2005 FEBEBICE
Table 1 Ecological footprint summary of Zhejiang in global hectare (2005)

N HEZS 2B Per capita eco-footprint AN¥JH:=¥) 7 35 1 Per capita bio-capacity
e TR AR ¥ A ¥ SR BRI HEYRE T
Lond eutegorics (hm/A)  (ghm?/hn?) (g A) (hm?/ ) FRET (gt
Demand areas  Equivalence factor  Eco-footprint Land areas Yield factor Bio-capacity
(hm?/cap) (ghm?/hm?) (ghm?/cap) (hm?/cap) (ghm?/cap)
#kHh Cropland 0.354039 2.80 0.9913 0.056563 1.66 0.2629
Bl Pasture 0. 068556 0.50 0.0343 0.009597 0.19 0.0009
P Forest 0.115293 1.10 0.1268 0.122129 0.91 0.1223
7Kk Fisheries 0. 049345 0.20 0.0099 0.018371 1.00 0.0037
B i Built-up area 0.020444 2.80 0.0950 0.020444 1.66 0.0950
A REVE HY Fossil Fuels 0.524754 1.10 0.5772 - - 0. 0000
BERE A R £ (12%) 0,058
Minus 12% for biodiversity
I 4 Total 1.8345 0.4266

F2 BERAWEHIIE 2005 FEBEBICE
Table 2 Ecological footprint summary of Zhejiang in national hectare (2005)

N HEZS 2B Per capita eco-footprint AN¥JH:=¥) 7 35 1 Per capita bio-capacity
T TR ¥t A 7 AR BRI Y ARE )
Lond cutgoris (hm2/N)  (ghme/ho®)  (ghm?/ ) (hm?/ ) FRET  (gt/A)
Demand areas  Equivalence factor  Eco-footprint Land areas Yield factor Bio-capacity
(hm?/cap) (ghm?/hm?) (ghm?/cap) (hm?/cap) (ghm?/cap)
#kHh Cropland 0.320628 5.25 1.6833 0.056563 1.01 0.2999
b Pasture 0.360824 0.09 0.0325 0.009597 4.10 0.0035
FHb Forest 0. 126483 0.21 0. 0266 0.122129 3.25 0.0834
7K1, Fisheries 0.011042 0.14 0.0015 0.018371 0.74 0.0019
FE P I Built-up area 0. 020444 5.25 0. 1084 0.020444 1.01 0.1084
A REVRE b Fossil Fuels 0.524754 0.21 0.1102 - - 0. 0000
BERBANERIELB(2%)
Minus 12% for biodiversity
I 4 Total 1.9625 0.4375
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R3 HATEBRTE T A 2005 £4 7 BifC A (s-nhm?/ A )
Table 3 Ecological footprint summary of Zhejiang in sub-national hectare (2005) (s-nhm?/cap)

T A RS NIRRT (- )/ BR(+)
Categories Per capita eco-footprint Per capita bio-capacity Per capita eco-deficit ( — ) /surplus ( +)
#kith Cropland 0.8940 0.1661 -0.7279

Hiifh Pasture 0.0173 0.0011 -0.0162

P Forest 0.0118 0.0418 +0.0300

7K 38, Fisheries 0.0037 0.0031 -0.0006

B i Built-up area 0.0653 0. 0606 -0.0047

AL A REVE b Fossil Fuels 0.1836 0.0000 -0.1837

L& Total 1.1758 0.24009 -0.9032

D2 12% WY 2 FEM A #b Minus 12% for biodiversity

M1 K 2 ik 3 LS RT3, DAEBRA AT FHTITA 2005 4R ABEZS iR 1. 8345ghm?/ A,
NBJEYRE 1R 0. 4266ghm”/ N, ABJAESTRFH 1. 4079ghm’/ A E R AW B4R BR, ABAES
JER 1.9625nhm®/ A\, A7 #ER /14 0. 4375nhm®/ A\, A¥JAEBIRFE R 1. 5250nhm’/ A ; 3% FI48 A Bk
R RILE R 3 0, N394 25 3 1. 1758s-nhm®/ A, N384 ) 7K 2 1 0. 2400s-nhm’/ A, A3 4 25 75 F
0.9358s-nhm?/ N, A i, 228 BB RS (45 5 27 LR 0 &/, (B2 X 3 F O 3645 H I HIT VL4 2005 4F f)
HEBESIEEAERRE] T 4 DLL, i BIWTLAA B b B AR S 2 )2 L SEPr R AR ) 4 R B 2, & UL, Wil
BEBWEMERRABEMAE 4 FE2HED=MAMMRS , (CRBHEN H 1 EE %, mIE(EamBERRE
2006) , H [ FAE S E S HR 80k 20, WiTLA W E IR B0 B B7KF R 2 50 B AN EF, HiLa
B MRAESE AR FHLX, XSS v bz EER

BN R R, B F b A RBUE P T 5 L E AR, 3 AR i B G R 22 Bl B R it 25X
BT, Akt A 25 I FE R A WU L B KA WUk A A Bk Hr (43 318 ,0. 99ghm®/ A, 1. 68nhm®/ A
0. 89s-nhm®/ A ;3% 3 Fh 45 2 59 A 359464 RE U FH b J2 708 (9 (4351 4, 0. 58ghm®/ A, 0. 11nhm®/ A 1
0. 18s-nhm’/ A o 1 BXFh 2 B AR H EBA B4 H—, KAy BB A YA =t ot 2,
-t B BELASE TR R 2 SRR, B 7B T A ] P S 2 e TSk PR AL L P A 0 A 7 it T R RS, LR
R T AR = i, BRI P37 AR T rp B AT VLA A -39 H . AR SE Hh o P T AR S B AR HE Y
B AR, BN T2 R OUE TR K HIR N, H Bk 4 R 7 2 ERA B H R 2. 8ghm®/hm? | B /A
Al 5. 25nhm’/hm® , 2 /A UL H O 2. 82s-nhm”/hm® 5 T 4k A7 B V5 P £ 24465 DR R0 ok ot £ 25 485 DR 4351
1. lghmz/hm2 ,0.21nhm*/hm*#1 0. 35s-nhm*/hm® , [RIFE, 1 WA W) R 7 O 45 5 10 25 S 2 B X A i 4t
HFHANRIG 2 , B k7 S5 TR A 460 31 A W 7R 8 ) o T R R 2 I LA A L P 24485 B = B R 7

B THB W SEOR R E R WS R, R A A WL A 4551 R #iL4 2005 FEAAE R £
BIRTF I BRARYE W LA SEFR 1 Hh 18 A 7 07 i 5 BB S 400, B0 0 S b S e T 24 3l ) B R RS
A R TR RS B R U 0 25 [A] ROBE A1 , P K s 1) RUBE AR B S 8000 S 80/ ROBE W AR 78 R B, FE &5
FESEMREM SR KIRZE . JCHX T8 E 550 B R A2 R B, 7848 [F] i 85008 ok U5 Az B =X
T, R A E R AT R 2Bk A U T RE IR0 RGTIR 2 , B 0 B SOH R MOS8 R L™ o [RIREE
SRR R UNT R4S R IE, BRI AR,

3.2 AEDREBHEEZEFT T

KA AR T 2005 EHT7L4A 11 M AR RS, SR EAHERNE M EFME(ERS) . B

&k L& ,2005 FEWITLA A R 1. 18s-nhm?/ A, Forp A ¥kt /2585 24 0. 89s-nhm?/ A, (5 B A ¥ 7

@ (A:fir R 2006) AR A EEZ SN T 1215 B (BRABTEZR) #2003 50 BaR s r A Rk f , 3o b B A B4
AR H 1. 6ghm?/ A, A\¥HEY 73S H 0. 8ghm?/ A ;hitp : // assets. panda. org/downloads/living. planet. report. pdf.
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75% LA L, 2 FEEE BRI — 0 s Hk o= NS940 REVR P 3t 2 38 0. 18s-nhm®/ A, (5 A RIE I 15% 7245 5 L
BB/ SR BRE 78 A3 0. 004s-nhm®/ A, BT o5 LB SRARE] 1% o & 1 M9 A A28 2 38 iy KRB AMKIR A « 4T
M FED%, A8 WIN BN TR, 4804, N BN, T BRI . AT AR 2 08 A AR S TV LA R AR —
B, BB R L E R R, AL BRI I R . HEFERTAL A9 A3 B AR S R B R B LA T A8
Bt 2 B AR B AWK, BB T B A REEBUE R R , AT B S8 A2 i o ST ) 72%
ek, IR 83% iy, MR M WA T4% o A5 RB LR ERITH — X A SESh B B AR EA K %,
WRERXT B AR FEAS 9 A [E) B AR R , N8k 2 B BT o FUEE (i KU T it X R AR K . 7B
Ft AR, H R wackemagel ({922 AR bR S B A, AR SR ALK SR O R BR B Y B I RI B Y
IR, X R BT AR R L EROR . FERIR S & A BT FE, i T R SRR 2 e R AR
FEE NEHAHT AR AR EERRGE™ 5, BT RERTERWHET MFERL, B NJSRIFHY ™ f ab
IRELHEALE R MRk R IB™ o 350 AL REVR P MO A2 2308, B e T AL A RE IR A T FE R, &5 7T 9
NI BER P b 0 B R/ MR A = T, BT, Z2%, Z8 0%, Al A Al M, 4, BN, S AT K o
TERTALET S LT REF BN K, A1 GDP FEW VLA WHEAERT S , iX 26 X BEVR A #E ) Tk 257 LB #L
R R AL, PR HE 5 A S BRARR A, BEURR PR EL AR, & TR BB AT B AR B, 36 A A BB R 2 38
(VNS

F4 HAREE 2005 F£HIE S ESEITCR
Table 4 Ecological footprint summary of each city of Zhejiang in sub — national hectare (2005 )

NS R UNCER /)< vl NBHESHF BAR
wse 7)) b
Per capita eco-footprint Per capita bio-capacity Per capita eco-deficit( — ) Ecological press index
(s-nhm?/cap) (s-nhm?/cap) /surplus( + ) (s-nhm?/cap)
W4 Zhejiang 1.18 0.24 -0.94 4.91
LT Hangzhou 1.64 0.32 -1.32 5.18
TP i Ningbo 0.95 0.23 -0.72 4.11
M T Wenzhou 0.97 0.11 -0.86 8.87
4T Jiaxing 1.37 0.49 -0.88 2.81
M T Huzhou 1.27 0.47 -0.80 2.68
23 %7} Shaoxing 1.06 0.28 -0.79 3.86
44T Jinhua 1.30 0.23 -1.07 5.64
M T Quzhou 1.21 0.44 -0.78 2.76
F+I T Zhoushan 0.85 0.10 -0.75 8.24
4 JH7Hi Taizhou 1.04 0.18 -0.86 5.86
W7k T Lishui 1.09 0.43 -0.66 2.53

B st FUbR L BE YRR WL AR 38 4 7 0 B 5 ) T b L S A, XA M B T WA AR W AR i R
I o ATHAEMARE S KAMKI N  F2 24, WIN B, WK BN, T3, 0%, &4, BN RN FI A . N394
PIARE S R/ I X N 1 B A O, ELHCAR AR J B R 120t IX 1 3t W VR A SRS . b R U2
SRALA: Y7 i RE T B O L B BEIR , T VLA 945 T B M B A 77 T s BRI B8 0% , WM, 86 FT , H™
BRETHZ 1.73,1.25,1. 15 F1 1. 13, T3 2630 X i 3t F) F 4544 hoBk st o B b 1o AR B EL BB 20 1) 2
FEPIB 64% FiAa N RZE X605 33% F 34% UM BIBF B ELEE A 19% |, SR R Rk JLA b X AR 7 A 7E i
LA A IR PIR K [FIRE Aot BEUR™ B R 7 i A X O N (2. 80) , 4N (1. 38) , HTJH (1. 15) Al
7K (1.20) , Ak AE 24 3 59 - A PS5 A4 B ELEE 20 510 , AN 37 % , s PH AT 7K 5 g 203 iR 2 80% A
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HBBEIR X WL A KA L E TIE AT

FH AR T IAESE DR BERRR, A
HRF /DB IKR T K R 0. 66s-nhm®/ A, K 2
HEMIK 1. 32s-nhm®/ N BHEARZE 2 1% A5 D Ha B0
RIZIRM K 8. 87, /NIRRT K 2. 53, B e &
B3I E L, HIRAESENIEBRA SRR, /]
RV & TR A = RIXR (1), WiiLas i s A A
BIENFEE 4. 31, RAWK WM BN AFE 4 A4
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N 2.75 FiFE24HY 2. 80, T ELIX 24t X 9 A2 5 7R 74
HMR T WL 727K F 0. 90s-nhm®/ A, ZEWTTL4 A
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. ST 48 L 22y V720N KIE b [#15] Legend
AL 1WA SIZﬁJ{E » TR LA TR HON B ZEZSE S High ecological pressure
4.11 5ﬂ] 3.86 . ﬁg?‘&j‘ﬁ?ﬁ%ﬂﬂg 0. 725—nhm2/}\$ﬂ 0.79s- [0 #4:Z5% J) Middling ecological pressure
2 . v ey i FMREAE S Low ecological pressure
nhm®/ A 3% 5 AKX A 25 R ) 46 8003 A ZE W L4 7
PR BT SR T WAL F KA, AT B 1 WHTA 2005 4430 AR K2 22 57

R P B A 25 R H A S AR K B BN RIS 9 Fis 1 The spacial heterogeneity of Zhejiang province in 2005
HEASTE F PS04 B2k 8. 87 F1 8. 24 1K T Ui T4 1T BT Hangzhou ; T3 17 Ningbo; i 17 Wenzhou ; 3%l Jiaxing;
B, S R W A Bk, bl D e U e I R Qe
0. 86s-nhm*/ A F1 0. 75s-nhm®/ A, #E%} &b F 55 58 BE 19 A=
SENFESFFR,
3.3 AED &P MaLEa

HEZS R R/ N I B N T 22 B 5 JB AN AR K S5 R s i 2% g T A 2 Rl A
NS BT S ZBIR R, FIA TPAT S50 LS R T . SREBHEER A ES N D FRIR B A
(Paul R. Ehrlich) F 1971 442 H T 5 T3 4% wpifi (impact) 5 A [0 ( population ) | & #4 & ( affluence ) F14% AR
(technology) =RERESERDY .

I=PxAXT (11)

Zat S EH IR I & B ImPACTS 253X, A J1 oM i T A28 (R BF At &I R 24 R

L B IPAT SEX AN LAKE R L, /T MS B TS (ST itk St iR & R A T A 1 BIEdE . TR
FERZEHH T R— XSS RE EF , RN ZHb XA ARSI B vhif s P izt X B A A4 2
ZHLIX B A\ GDP, FRZ X AR B #BE; T 7770 GDP (5 R AR, B X I F AR K. A
KERWTF -

GDP EF
P “GDP (12)

TR , 15— Wr B BT TLAE BN D 4RSI in , BB 28 5% 10 & TR AT TR B #t, R R3S GDP 7E AN IBT 4%
n, BEEEEREEE Sy NERAERF AN , AR EE IR R BRI BT R B EX SR ST o e, FHBRE AT
WEEE 100 B BN NI S WA Fr g R AR, A (12) AP 2R O -
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HE AL, AR pHE R, Per capita GDP (10* yuan/cap)

AHMER UM G2 I SRR 46 5 A B2 W 2005 f b A SR AT A
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Fo QNBEPEESRENK (B M SF K BIHTM AT BB AR KA BLSE , T HRZK | 6 P S5 ) SR K2R AR B
ML BT R BT LB R T L 37K, AT 2038 B3k AR BL 9 F 27K 7, B LA BE— SR SR P 82K 49 1 T
GDP 35 /5 Fi &, iR B 5 HA Pt R JRAK P ARGE R , e A R BN M S A (R R iR 3Lt

AN S AR Y SRR T R B b VERR PR IR (B WA S B A 75 R IR B — AR R
AR RIRYE, BRI FOR R PG, A BIR A HUA T R EEAEAG T HUCRR AR A %
JEVRBHA X FEA b X B A 25 R 2 SR 25 , 3 R BB AR 24 3t A AR 25 R i I ERA 5 B (B R & Y R BR
B, A A 7 B 5 5 YA AR v I s, A T LAZESE AR B b AT 0E 1 DR (R ) S 2 B AR M
TR R T RO R T

References :

[1] Rees W E. Ecological footprints and appropriated carrying capacity: what urban economics leaves out. Environment and Urbanization, 1992, 4
(2): 121 —130.

[2] Rees WE, Wackemagel M. Urban ecological footprints: why cities cannot be sustainable and why they are a key to sustainability. Environmental
Impact Assessment Review, 1996, 16, 223 —248.

[ 3] Wackemagel M, Onisto L, Bello P, et al. National natural capital accounting with the ecological footprint concept. Ecological Economics, 1999,
29(3) : 375 —390.

[4] Van Vuuren D P, Smeets E M W. Ecological Footprints of Benin, Bhutan, CostaRica and the Netherlands. Ecological Economics, 2000, 34
(234) . 115 —130.

[ 5] Haberl H, Erb K-H, Krausmann F. How to calculate and interpret Ecological Footprints for long periods of time: the case of Australia 1926 —
1995. Ecological Economics, 2001, 38(1) : 25 —145.

[ 6] ErbK-H. Actual land demand of Austria 1926 —2000: a variation on Ecological Footprint assessments. Land Use Policy, 2004, 21(3) . 247
—259.

[ 7] Wackemagel M, Monfreda C, Erb K-H, et al. Ecological footprint time series of Austria, the Philippines and South Korea for 1961 — 1999
comparing the conventional approach to an ‘ actual land area’ approach. Land Use Policy, 2004, 21(3); 261 —269.

[ 8] Marco B, Alessandro G, Valentina N, et al. Ecological footprint analysis applied to a sub-national area: the case of the Province of Siena (Italy).
Journal of Environ Manage, 2008, 86(2) : 354 —364.

[9] XuZM, Zhang Z Q, Cheng G D. The calculation and analysis of ecological footprints of Gansu Province. Acta Geogrphica Sinica, 2000, 55(5) :
607 —616.

[10] YangK Z, Yang Y, Chen J. Ecological footprint analysis: concept, method and cases. Advance in Earth Sciences, 2000, 15(6) : 630 —636.

[11] Li L F, ChengS K. Ecological footprint: a new indicator for sustainability. Journal of Natural Resources, 2000, 15(4) ; 375 —382.

[12] XuZ M, Zhang Z Q, Cheng G D, et al. Ecological footprint calculation and development capacity analysis of China in 1999. Chinese Journal of
Applied Ecology, 2003, 14(2) ; 280 —285.

[13] Guo X R, YangJ R, Mao X Q. Calculation and analysis of urban ecological footprint; a case study of Guangzhou. Geographical Research, 2003,
22(5) : 654 —663.

[14] ZhangZ Q, Xu Z M, Cheng G D, et al. The Ecological Footprints of the 12 Provinces of west China in 1999. Acta Geogrphica Sinica, 2001, 56
(5):599 —610.

[15] LiJ P, Wang Z S. The analysis of ecological footprints of Macao in 2001. Journal of Natural Resources, 2003, 18(2) : 197 —203.

[16] YuW ], WuCF, Yin Q, et al. Study on resource-saving development based on Ecological Footprint — Taking Hangzhou city as an instance.
Journal of Natural Resources, 2005, 20(6) ;: 916 —924.

[17] Wang X Q, Lu Q. Natural capital accounting with the Ecological Footprint concept in Gonghe county as a desertification area, Qinghai Province.
Scientia Silvae Sinicae, 2005, 41(3); 12 —18.

[18] Yang H L, Ning F S, You X. Ecological footprints method for quantitative measurement of sustainable development of small town. Journal of
Chongqing Technol Business University ( Natural Sciences Edition) , 2006, 22(6) : 253 —256.

[19] Chen M, Wang R S, Zhang L. J, et al. Provincial ecological footprint of China in the year of 2002. Chinese Journal of Applied Ecology, 2006, 17
(3): 424 —428.

[20] LiuJ X, Wang Q, Gu X W, et al. Research on regional ecological footprint based on the concept of “national hectare” — A case study of the
northeast provinces of China. http://www. paper. edu. c¢n, 2007-03.

[21] GuX W, Wang Q, Liu J X, et al. New method of urban Ecological Footprint calculation based on “national hectare”. Journal of Northeastern
University ( Natural Science) , 2005, 26(4) ; 295 —298.

[22] WuK Y, Wang L J. Accounting discrepancies of Ecological Footprint based on global hectare and national hectare. China Population + Resources
and Environment, 2007, 17(5) ; 80 —83.

http ://www. ecologica. cn



2748 B Ox ¥ R 29 %

[23]
[24]
[25]
[26]
[27]
(28]
[29]
[30]
[31]
[32]
[33]
[34]

[35]

[36]
[37]

Wackernagel M, Silverstein J. Big things first: focusing on the scale imperative with the ecological footprint. Ecological Economics, 2000, 32(3) :
391 —394.

Monfreda C, Wackeragel M. Establishing national natural capital accounts based on detailed Ecological Footprint and biological capacity
assessments. Land Use Policy, 2004, 21(3) : 231 —246.

Wackernagel M, Schulz N B, Deumling D. Tracking the ecological overshoot of the human economy, PNAS 2002, 99(1) : 926629271. http://
www. pnas. org/ cgl/doi/101073/pnas14033699,2008. 03.

Zhang HY, Liu W D, Wang S Z, et al. Calculation and analysis of equivalence factor and yield factor of ecological footprint based on sub-national
hectare: a case study of Zhejiang. Journal of Natural Resources, 2009, 24(1) ; 82 —92.

Editorial Board of China Agriculture Yearbook. China Agriculture Yearbook 2006. Beijing: China Agriculture Press, 2006.

Zhejiang Province Bureau of Statistics. Zhejiang Rural Statistical Yearbook 2006. Beijing: China Statistics Press, 2006.

National Bureau of Statistics of China. China Statistical Yearbook 2006. Beijing: China Statistics Press, 2007.

Global Footprint Network. National Footprint Accounts 2006 Academic Edition. http://www. footprintnetwork. org/gfn_sub. php? content = nrb
Qian J, Yu L Z. Study on Contribution of CO, emissions from fossil fuel in Shanghai. Shanghai Environmental Sciences, 2003, 22(11) : 836
—839.

Wackernagel M, Monfreda C, Schulzb N B, et al. Calculating national and global ecological footprint time series: resolving conceptual challenges.
Land Use Policy, 2004, 21(3) : 271 —278.

Zhang Q H, Xue H F, Kou X D, et al. Analysis on ecological footprint of Xi’an in 2004. Journal of Northwest A&F University (Nat. Sci. ed. ),
2007, 35(10) ; 110 —114.

Ren Z Y, Huang Q, Li J. Quantitative analysis of dynamic change and spatial difference of the ecological safety: The case of Shaanxi Province.
Acta Geogrphica Sinica, 2005, 60(4) : 597 —606.

Xu Z M, Zhang Z Q, Cheng G D. A resolution to the conception of Ecological Footprint. China Population + Resources and Environment, 2006,
16(6) : 69 —78.

Tao Z P. Eco-Rucksack and Eco-Footprint. Beijing: Economic Science Press, 2003. 161 —170.

Xu Z M, Cheng G D, Qiu G Y. ImPACTS identity of sustainability assessment. Acta Geogrphica Sinica, 2005, 60(2) : 198 —208.

B EHk:

(9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
(18]
[19]
[20]
[21]
[22]
[26]

[27]
(28]
[29]
[31]
[33]
[34]
[35]
[36]
[37]

TR, kR, FREAR. 4 1998 4RAE AR Rl THAE 54007, # P44, 2000,55(5) :607 ~616.

Bt 8 0K , BRI A2 SRR AT B8R 5 7 k. HuBRBH2 Ut % ,2000,15(6) :630 ~636.

2R, R . A7 o - BTSSR IR bR B ARV IRSAA,2000,15(4) (375 ~382.

Wb B R R AR, 4. P E 1999 4RAE A RGBS R R RE T 40T BL A 5444 ,2003,14(2) :280 ~285.

MFEBL B, BRI SRR RIS —— LU MR 6. HBETSE ,2003,22(5) :654 ~663.
AR, AR R R AR, 4. A PGS 12 4 (X)) iR S R . B4, 2001,56 (5 ) :599 ~610.

eV, £EA. W 2001 EALRBT. HRVTIRAR,2003,18(2) ;197 ~203.

RITFE,RUTT, T, 5. TS RB W RIRT ARUR R — LA M T 6. B SR BEURAE R, 2005,20(6) 916 ~924.
ol SR SRS INETET I IR B R EAL B AR AR P IRL. Mol B ,2005,41(3) 112 ~18.

BUERR, TR, W . /NIRRT e e A B M) A S R T Y. TR TR R 2R ( A ARBLEARR) ,2006,22(6) 1253 ~256.
i 0, EA008 , TKER , 4. P [ 2002 454 38 AR 3 AT O A A5 441, 2006, 17 (3 ) 1424 ~428.

X, £ BB, 5. 2T HR A I KR4 SR BHFFE——LAZRIE =2 A 4. http://www. paper. edu. cn. 2007-03.
JRIGERR, £, XUHE, 5. 2T ER A R A AT B3 7 1. AU (A AR ) ,2005,26(4) 295 ~298.
RIFIE, ERZN. T T FRABUM E R AT A SR BRI 22535087 P EAD - WIRSERE,2007,17(5) 80 ~83.
HAE SO X TAR, MG, 45 A AT A SR IR v A4 7 R R T T S —— LA . B SR B IREAAR,2000,24 (1) .82
~92.

e [ RO AR S i 2 1 4. P RO AE 2 2006. BT - E RO R , 2006.

WL GET R WL RATGETTH4E 4 2006. Jb 5 o ESE T kit , 2006.

e NRIER B E KGR P E SR % 2006. Jbat: A E ST Ak, 2007.

B AL P BT AR AR STk R A 5T . SRR ,2003,22(11) 836 ~ 839.

TRAKAE , B AR RTR, 45, DY TI 2004 ARAE LB AT PUILRMBLE R4 ( B ARBI2AR) ,2007,35(10) 110 ~ 114,
PG, 75 2 . BRVUAE AR A2 A B s ) 2 S A Bk A . M B 4%, 2005,60(4) :597 ~606.

T R AR E AR, KA. A SRR IR BT, P EA D - BEIR53R5E,2006,16(6) 169 ~78.

PRZEAD. A2 AR A A i T RS R R R EE A BRI AL b S0l At ,2003. 11

Prb R R AR, BRE . ARSI ImPACTS 28X, i BH2E4) ,2005,60(2) :198 ~208.

http ://www. ecologica. cn



	05e45.pdf
	05e46.pdf
	05e47.pdf
	05e48.pdf
	05e49.pdf
	05e50.pdf
	05e51.pdf
	05e52.pdf
	05e53.pdf
	05e54.pdf
	05e55.pdf

