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Parallel analysis of ecological footprint and regional ecological capacity: a case
study for Xinjiang
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Abstract; It is the popular measure to analyze sustainable development state by the way of ecological footprint and
ecological capacity. Then, it could be used to assess ecological deficit or ecological surplus of region, province and
country, which is the base of ecological modernization. The key to improving overall levels of ecological modernization is
improving the regional ecological environment carrying capacity of a system’s key components. The use of an eco-
environmental quality index and ecological modernization index ( EMI) on the fragile ecological environment of western
China’s Xinjiang Uygur Autonomous Region was used to assess an ecological footprint and analyze environmental pressure
changes under the condition of ecological deficit in the world, which could give some materials about ecological

reconstruction, ecological restoration and environment improvement. Results showed that in 2004, the region’s ecological
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modernization index stood 27" in the national rankings, signifying a steep lag behind the average index exhibited by other
regional ecological reforms. Since 1980, when the “25a” comprehensive modernization roadmap for Xinjiang was
introduced, ecological modernization in the region has lagged far behind not only high-income countries, but also behind the
world average posted by only moderately developed countries. Between 1998 and 2007, Xinjiang’'s per capita ecological
footprint stood at 25957hm” and 40551hm’, and its per capita ecological carrying capacity was reduced from 3. 1270hm’ to
2.8266 hm’. This indicates a clear trend toward a jeopardized environmental quality in the region. The rates at which the
resource conversion and ecological protection indexes altered further support such an interpretation of this trend. A
significant reference point here notes the lack of change in environmental governance indexes. In one such index, the years
between 1996 and 2003 were all qualified as “N” type situation changes, with no significant regional ecological
vulnerability reversed. During the period between 1995 and 2006 the levels indicated by Xinjiang's regional environmental
indexes also declined. Any such plan of action for Xinjiang should incorporate should: harness geographical and regional
resource advantages; utilize efficient, low cost and low high-density materials; incorporate high-standard, low-emission,
and non-toxic practices; foster environmental justice and ecological ethics; and design an approach that develops an
artificial ecological restoration design. Establishing an ecological compensation system will necessitate a system that
incentivizes environmental responsibility and requires environmental risk assessments, and should specifically focus on
innovating an environmental protection and development model tailored to Central Asian regional cooperation. Such a model
would be fully capable of launching Xinjiang by 2015 into China’s environmental performance standards for regions of

middle-level resources, and by 2020 into mid-level standards of ecological modernization for its Western Region standards.

Key Words; ecological integrity; environmental sustainability index ( ESI); ecological footprint; normalization

factor; Xinjiang

BT A R 3 T R A AR B B b DX R e 8 i JR AR BE I B sl AT B 7 1, AR AE 25 R 0 B A 7R 3
RBL, R E SR BT S b X SR A A5 8 ARV A 5 R, AT 3R HH AR B et 357 A 28 L BRER A PR, T
L33 i A 2 SR AT 7 B R R I B B AR R 0 o & B 5 A A TR B R B Rt A AR AL R 4R
HERARIE .

T B AL A 252800 A S I 2 A i A S i @‘c?‘&é"{f‘*ﬂﬁiuﬁ/—\%§$$§*ﬂﬁ3i97‘34\%
B, AR S BURAL R —Fh P s bR o RIS, A 25 B A SR SR F BBl AR SR 0 , i 3h 2 5 3 K 5 36 558
i, LB SIBEII W RR . 1Eid 5 20 Z4E B 2 RN ERKEF TSI, HBUE B E B .

HAT, X B RAEA R SRR AR A A SIS MK G AR B2 BT o
WriFoE 25 WARGE " A DX I8 6] , 4 ) 2 A AW 55 X A 5 e bk DA R A 25 IR ALK S B BIF ST AR X A 1
DA 3 A ], R G Tl AL I AL R, (AR A 2 R R R YRR S R A U A AT AR E P
0 XA 25 AR R T A P TR AR

338 5% A A 25 PR 1k 8 %X (ecological modernization index ) 1 4= 75 7] 57 22 M 35 $1 ( environmental
sustalnablhty index, ESI) %0 H: 2 2 7545 %1 (eco-footprint index, EFT) ') 288 (b 38 hr 34T H Kb X 1 A4S

BB . BOREE TS R SR R X 57 A AR AT T HF5 S (B  Fr s A B A 5K
ﬂaﬁﬂu LR BORASEADHGE . WP ESI AR, A2 RAESHAENE =T, IHEL X AS R
TSP e ) B s AR St AT B B | A RR DI RT A AR A A, DA R E e b X A= R E g A R E 53
BER AR
1 SHA=E
L1 MR

(1) BYHHOKF = B E x NBSHESE

http ://www. ecologica. cn



4678 g & ¥ ik 30 &

(2) KisHIE8 = RIERTSY (ALY COD HEg + BALI420 COD HEk) + TRTE 4 (BRI 2y 51k
JEF#)
(3) 5% EFE % (environmental quality index, EQI)
EQI=0.4 x (100 -Ag x SO,HEMER/KIEH) +0.4 x (100 - Aggp X
COD Hef i/ KA FIFEME) +0.2 x (100 -A,, x FEEEYHE XKEHR)

Ko Ao, 4 SO, BE—EF R Acon Iy COD HIE LS AL, W E BRI — e R A (HorhE (LR
B = 100/A 5 A HHASHOS—LALTR RO RALE)

(4) HEAIFEFEE(Ecological Index,El)

El = 0.25 x AYFEIRE+0.2 x HEBERIER +0.2 x KMEEIEL +
0.2 x 3B IE +0. 15 x FRBIREIEEL
1.2 HEpgmts
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Fig.1 Comparation among the main countries for eco-

modernizatione index
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Table 1 Performance evaluation of environmental resources between China and some countries

8 e B BE %W %W %M MBS #E Bk
H China India America  England France Russia Germany Japan
H IR FE %L Eco-modernization index 42 41 82 90 91 48 93 84
HE44 Ranking in the world 100 101 14 8 6 78 5 13
He 25 58X Index of eco-progress 72 60 83 93 95 63 99 90
BRI
LHED ﬂ'*ﬁﬁ . 22 26 77 87 86 29 89 75
Index of economic and ecological
A H AN 5

?izﬁimﬂﬁ.f‘é‘ﬁ . 47 45 86 90 92 60 90 86
Index of social ecologization
A¥ CO, HEfik

. . 100 53 100 100 100 100
CO, emissions per capita
A SO SERL 100 52 100 100 100 100
SOx emissions per capita
Qﬁﬁ:ﬂ??ﬁﬁ 47 43 100 100 100 5 100 100
Consumption of natural resources
He W) R SR Loss of biodiversity 56 45 100 93 92 62 100 100
FRAKE 25 % Forest cover ratio 73 79 100 41 98 100 100 100
HZ Ry X L
The proportion of the national protected areas 49 33 100 100 8 0 100 43
Tl BEYE 2% FE Industrial energy density 39 22 100 100 100 13 100 100
Y2335 42 Air pollution in urban 27 15 100 100 100 100 100 64
3% XK Environmental risks 100 6 100 100 59 6 100 100

* 12000 4E4x [ 45 FERBE SR BN 100 TH9E; P BAREE SCIR ™0 i3 FIBUR BBIIRAS , IF 20— L REOIE

2.2 A SIUEAKF RS HLAR

2004 A ST IERAE 2 EHEA 27 . SRER XML, fXF 2 EmEET, 5HAD
BRI ABXAEL, &5 TR N5, 5 AL, F T TR (K 2).
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Table 2 The domestic comparisons in ecological modernization index of Xinjiang

- A TH o
S8 HHR I T R B > SN C T S S T
Index and item Xinjiang Tibet . & Guangxi Beijing Shanghai Tianjin Chongging
Mongolia

=
s F}M‘Eﬂﬁﬁﬁ . 35 50 40 32 36 61 55 46 38
Eco- modemization index
#HE4 Rank in China 27 3 16 30 26 1 2 8 21
H: 25k 58X Index of eco-progress 48 85 51 40 55 77 63 65 68
ZFHES 5
LRSI , 20 39 27 21 17 44 38 25 17
Index of economic and ecological
HeES %#ﬁﬁ 44 37 45 40 48 68 69 60 50
Index of social ecology
A3 80, HEjik SO

550, BB SO, 100 100 51 50 100 100 ) 100 98
SO, emissions per capita
YooK Tk
Industrial pollution of freshwater 2 100 30 27 2 100 100 51 100
éE‘{E‘%?J(&J:iE% 36 40 48 11 60 63 56 18
Domestic sewage treatment rate
ﬁﬁi%%ﬁﬂ% . 36 41 29 61 80 20 61 49
Municipal waste disposal rate

265
AABER 10 39 61 21 100 73 11 28 77
Forest cover ratio
IEIZ 5" DXL The proportion 84 100 84 62 37 47 %2 91 67
of the national protected areas
AL 5L Decoupling 49 100 95 56 27 29 25 26
of agricultural and fertilizer
T 55344
Decoupling of industrial and pollution 4 31 6 3 ! %0 64 % 6
% AT
FeLED ﬁm? 1 2 2 0 1 39 32 7 1
Green eco-tourism
LAY b
WREFIE =~ 6 2 6 3 3 13 2 15 3
Matter of economic efficiency
2
lestad ' 4 59 41 42 44 70 54 49 46
The proportion of material economy
ZBH
LU SEHREN 16 14 27 27 32 26 26
Decoupling of economic and energy
BARAK LB
The proportion of safe drinking water 73 14 56 46 61 100 100 % 70
TARE
14 4

The proportion of health facilities 56 56 0 57 9 i 87 53
ﬁﬁﬁiﬁz”—:\“{‘ig& . 23 51 33 22 34 18 27 24 19
Urban air pollution
AEVR L FIRCR 17 15 29 28 34 28 27

Energy efficiency
* 112000 4742 [ 4 R ERSESAR KO 100 H5T; R P BRI SCIR Y10 i8R R KA  OF 2 H— L R BT

2.3 RS IR BhES HLB

A 1980 LU [ 25a, B r & ALK PR TR A B R PR R A E K. HM 20
122 90 AEAX A LART , R TR A B 20K (H R T2 27K, 20 40 90 AU LARE & A3 5%, 27
BARMACHE T 2 EFEKF  BHR TREABEZKF (B 2) . SHADHRKBIGXAML, 2HARER
2.4 GBS S RE NS ERRHE

B MBFFRY, B AEZS R B 1998 4F 25957hm” #§ inE] 2007 £E () 40551hm” , A4 257K 1
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Fig.2 The change trends in integrative ecological modernization index of Xinjiang
S 3. 1270hm*JF/0 3] 2. 8266hm> "™ | 7E 2003 4E LU )G , 4 45 \
—o— A7 il
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S HAMEES R RERAEY HinEFRE ‘
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Wn) &, 1995—2006 £F 1 8] 5 38 X I 5K F 2 A Year
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TG 2008 AR TRETTITAAT 2005 55 5 EAS R RS
1EE:J:é@SIZﬁJ7J(S|Z° ﬁﬁ%%$\$§ﬁ$F jﬁaﬁi%i Fig. 3 The change trends in ecological modernization index
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BRI KT R8BI B AR AR H LA
Fe DRI A SR KR K 2 T RS 3, A S MEs e SR FrEE . FRBTIRBHE R R 2L 3), 1996—2003
RN BV, KA S T BA BB (2 4) o

£3 2003 EXFFRIBEE LR
Table 3 Ecological deficit among the different countries and region

ESE HoA i B H 4 I Gl B
America Belgium England Japan Germany China Xinjiang
Kz 2
LA/ (/N ) 4.80 4.40 4.00 3.60 3.50 0.40 3.25

Ecological deficit

3 et

H 1978 £ELIK, 3 E PRIE LK TV AR AR PR AR IR 45 PR SRR E RIE 1. B
1990 FERDRFERTE R UK EH R FYEH AR 5V SRR RS L5 — AL RS UK
X485 A FE TR O RS, — AR BE L SR BT E BREMR B AR B AT T bR AR o B, e 2 BRAE S
AR AE XS (B 7 A E B S B P -2 [ 53 R S8 T, 5 DX AR T ) A 25 i B B3 7K

I, MIZH X AT RESE R R A B AR SRS — 5 Ao FE ARG X T o 2 E R R RN 2 — TR,
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Yndey gk — A O B R A B R 3t X A S B ALK, HEE R S BB SUIOF A 1R R IS SE , 3R S 10 L 7
A FRBEGUTE IR PR M S P IR R L AR AR AR R SRR DA R X FE B AR AR
6, bR B 22 B 4540 R R TR FRCR , B s R HE B, R IR R R, R O AR 35 01

R4 FEXBESHEKEEHEZ ST

Table 4 Performance evaluation of environmental resources in Inner Mongolia

A AL # Trends b Yoar

1996 1998 2000 2002 2004 2006
BIRFEALRCR AR # % Change of conversion efficiency of resources 100.4 101.5 101.5 101.9 102.1 102.3
PUiK P A Resilience level trends 82.1 85.4 86.7 88.7 89.6 88.8
+ L IRHE B AR L4 % Change of land resources index 105.3 106.2 106.5 106.1 105.2 105.8
IK IR B A AL #4 3 Trend of water resources index 80.4 83.6 81.3 86.1 78.5 81.7
A WAL BCRIE B AR L 4% Bio-conversion efficiency index trend 99.4 99.6 98.7 99.1 96.9 97.4
H: R IR A B AR L #a B Trends of bio-resources index 84.6 82.7 77.7 78.2 76.7 74.7
IK 15 dE B AR A4 H Trend of water pollution index 106.5 103.3 105.9 105.8 102.0 99.9
RATGPAE R AL AL Trend of air pollution index 110.2 111.0 112.7 111.8 108.6 105.7
HER o B F5 828 4k #a %Y Emission intensity index trend 112.6 110.9 111.9 109. 1 107.2 104.6
+ B HE B AR 4% Trend of land degradation index 88.7 88.7 88.7 88.6 88.6 88.6
BIRFEALRR A AL #4 % Change of conversion efficiency of resources 100. 4 101.5 101.5 101.9 102.1 102.3
H S HEFSHE B AR 4% Trend of ecological vulnerability index 103.4 103.4 103.4 103.4 103.4 103.4
S ARAS AR #aFY Change of climate variability index 113.8 97.7 90.2 84.8 82.4 87.0
A SR HE B AR 4 Trend of ecological protection index 69.1 70.6 74.4 80.0 81.0 81.6
X34 257K AR Ak #4 % Trend of regional ecological level 102.0 96.6 94.1 92.3 91.5 93.0
X IRIRIE K AR #4a % The level of regional environmental trend 109.9 108.1 110.2 108.9 105.8 103.5
I IEPEAE B AR L4 % Trend of environmental governance index 95.0 100.1 98.9 97.4 98.1 96.0

* 1A 1995 4F4x [ AEH0K 100 T P BB K IS SOk O AT 4T e

ABIRALTE S S XA BT R BT TR R B UIAEC . B AE 3R 1 Vo 3 b IX A EE B AR VR HRAR AN
BB EEM B2 T S A XS, T i E PR E PR REUR BT 3, R R e T AT | ER AR EK
PO PESRAR 27 M FF ARG , 2 2015 AR5 A3 Hh X A= 7= BB 5 Bl 4 38 7KF , (R 4 B skt ST o
AR F I E R IR o XX TR B FE AR HT 1 B UL SR LR G LB e &8 g4/ B
RTREIR IR ERI N R BB BRI B R B R A S 5, R B A Sk
TSPk ARIRTR T, SCB AT 2 B P . BT LR, B T 454

(1) FEARIREETHRAK G HLIX Z —, 2004 4588 AE S IARTEBAE 2 EHES 7 27
fi. SREREHXALL, gaxf 2 HEAHE LT, SHMDHREBEXAL, %5 TR NEEE, 50 64
i EEFFTE

(2) B 1980 FELAE 1) 25a, FimLr G AR PRI TR IA BR A F KPP ERBER. H
M 20 22 90 AEAR Hr 5 AR , AR FARMA B K (B F 2 B FE7KF,20 42 90 UG & A,
SAEARMAHET 2 EFHAF BE T RIRAEZRK . SHADHRKEBIE XML, 2ERARELD)

(3) e A2 Hy 1998 4E 25957 hm” 3 1% 2007 4E 1 40551 hm” , A ¥4 2528 /7 i 4 3. 1270hm’
JB/bF] 2.8266 hm®,

(4) 1995—2006 4F-H[H]Hi58 X WA F K2 TREEE, REZ AR ASRPHEHEENRE EAEE,
Pridi/KF1E 2004 SR BNEAE S TR . IR ERFEEE RIZIAE D) ,1996—2003 42 “N” BIARFh AR, KA
Wi R A B B e o AKTEXT 2000—2007 AFEHT A5 7 5 P45 R ) i B 2 25 S A, T SR ST R Hh 2%
IR ( BARFREETIR) LF, BAE R BURAE & K5 S A R HEF O T 3 M S U, B SEER AR A B A A
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BREWE, RBA TR ASFRIGESERRE " . BT A S ISR B 4 5 AR5 3T 5 A5 B 26
B8 SRR PP B BE 2, 2 7 s T X SRER R A AR 5 R AT BT SE 2 RE I B 2015 4F 25 AR E VG
FRBTR IR ST S K LXK, B 2020 4E25 AT E A S BUAL P SF 7K P
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