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3 12 ( ) 1999
, 12 ( ) 688x 10" km?,
71. 67% , ( ) 427.77x 10* km?,
44. 56%:; ( ) 260. 27% 10* km?, 27. 11%
1999 12 ( ) 3.57x 10° 28. 3%,
52 /km? , 1999 15 349. 47x 10°
, (GDP) 82 054x 10° 18. 7%
3.1 1999
3.1.1 1999 , —
2000 1999 2
1993
[12,13] ( )
’ [12,13]
, 1 1999
Tab.1 Ecological footprint of Shaanxi Province in 1999
/ (hm?/cap) / (hm?/cap)
0.1089 2.8 0. 3050
0. 4040 0.5 0. 2020
0. 0381 1.1 0.0419
0. 4645 1.1 0.5110
1999 0. 0089 2.8 0.0251
( ) 0.0031 0.2 0. 0006
1. 0856
—2000 .
, 1999
(1 1 : 1999 ,
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1. 0856 hm*
3.1.2 1999 1999 504. 4x 10*hm?,
497.35x 10" hm?, 318.1x 10" hm?, 40. 4% 10* hm?,
2, 1999
, 1999
( 3 W ackernagel (1997, 1999)
[12,13]
2 1999 3 1999
Tab.2 The biologically productivearea of Shaanxi Province in 1999
/ (10 m?) S/ (tmee) 3
504. 40 24. 50 0.1394 , 1999
497. 30 524. 10 0.1375 1. 0856 hm?,
318. 10 15. 50 0.0879
40. 40 1. 96 0.0112 1999
—2000 . 2000 0. 8427 hm?,
12%
( 0.1011 hm?), 0. 7416 hm? , 1999
0. 344 hm?
3 1999
Tab.3 Ecological footprint and ecological capacity of Shaanxi province in 1999
/ (hm%/cep) / (hm?/cap) / (hm?/cep) / (hm%/cep)
0.1089 2.8 0. 3050 0.139%4 1.66 0. 6480
0. 4040 0.5 0. 2020 0.0879 0.19 0.0084
0.0381 1.1 0.0419 0.1375 0.91 0.1376
0. 4645 1.1 0.5110 [co: 0. 0000 0.00 0. 0000
0. 0089 2.8 0. 0251 0.0100 1.66 0. 0465
() 0. 0031 0.2 0. 0006 « ) 0.0112 1. 00 0. 0022
1. 0856 0. 8427
(12%) 0.1011
0.7416
* [12, 13]
3.2 12 ( ) 1999
1999 ,
12 ( ) 2000 , 12 ( ) 1999
( 4, 1 2 3 ( 4 , 1999 12
«( ) , 0. 145 hm?
5.431 hm?; 0 ()

1.261 hm? 0.876 hm?
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Tab.4 The ecological footpr intsand ecological capacities of the 12 provinces
of W est China (up-dated Dec , 1999)
1999 GDP
( / /
/@t )/ (mPeap)  / (mPexp)  / (mPfep)  /( tm?d)  / (m?)/  GDP)
3 618.00 1. 086 0.742 - 0.344 - 1244.60 2.641
2542.58 1.337 0. 806 - 0.531 - 1350.49 3.596
509. 80 1.573 1.173 - 0.401 - 204.21 3.365
543. 29 1.278 1.099 - 0.179 - 97.00 2.875
1775.00 2.413 1.152 - 1.261 - 2238.93 3.665
8 358. 60 0.951 0.385 - 0.566 - 4731.22 2.141
3072.34 1.042 0.303 - 0.738 - 2268.77 2.163
3 710. 06 1. 228 0. 352 - 0.876 - 3251.48 4.998
4192. 40 0.477 0.622 0.145 607. 31 1.078
255.51 2.153 7.584 5.431 1387.75 5.208
2 361. 92 2.371 2.353 - 0.018 - 41.28 4. 415
4 713. 00 1. 022 0.425 - 0.597 - 2814.06 2. 466
35 652. 50 1.172 0. 703 - 0.469 - 16 246.99 2.721
GDP ( ) 2000
28
24
220
-
=]
=~
=16
%
W 12
£
B
T o8
<
0.4
0.0 , — e
WM M O WR O PH O OFE O BEK O O#BN =W AR ARE THE
1 12 ( ) 1999
Fig-1 The ewlogical footprints per capita of the 12 provinces of W est China (up-dated Dec , 1999)
3.2.1 12 ( ) 12 ( )
: 12 C ) :
(1) 2 () 0. 477 hm?, 0.622 hm*?
; 2.153 hm?, 7.584 hm? , (
) 0 ()
: «C )

I © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net
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Fig- 2 The ewlogical deficit / eclogical surplus per capitaof the 12 provinces
of W est China (up-dated Dec , 1999)
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Fig-3 The elogical footprints and ecological capacities per capita of the 12 provinces
of W est China (up-dated Dec , 1999)
(2) 1997 0.8 hm? :

I © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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0. 477 hm?, , :
11 ( ) ,
(3) 1997 2hm? ,
2.413 hm?, 2.153 hm?, 2.371 hm?,
, ; 9 ( )
(4) 12 ( ) 1.172 hm?, 0. 469 hm?
12 ( ) 162. 5% 10" km?,
, 12 ) ,
162. 5% 10" km?
3.2.2 12 ( ) GDP
( )
, 1999 ( )
(GDP), ( ) GDP (
4) 4 , 12 ( ) GDP ,
5.208 hm? 4.998 hm? 4.415 hm? 3.665 hm?
3.596 hm? 3.365 hm? 2.875 hm? 2.641 hm? 2. 466
hm? 2.163 hm? 2.141 hm? 1.078 hm? GDP
, ( ) GDP
( ) , ( )
GDP
( ) , ( ),
1 1 GD P ;
( , )
, , GDP
4 , 1999 12 ( ) GDP 2.721 hm?,
GDP 1.291 hm? GDP
2.1
(2001—01)

, 2001- 03- 12
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The Ecological Footpr intsof the 12 Provinces
of W est China in 1999

ZHAN G Zhi-giang' >, XU Zhongmin*, CHEN G Guo-dong', CHEN Dong-jing"
(1.State K gy L aboratory of Frozen Soil Engineering, Cold and A rid Regions Envirormental and
Engineering Research Institute, CAS,L anzhou 730000, China;

2. Scientif ic |nf omation Center f or Resources and Enviroorment, CAS,L anzhou 730000, China)

Abstract: The quantitativemeasuranent of sustainable development has becomeone of the
frontiers of sustainable development research since the sustainable development concept
was put forward. The ewlogical footprint indicator, put forward and developed by
W .E.ReesandM .W ackernagel since the early 1990s, is to measure the human mpact on
the earth and judge w hether the human load staysw ithin global carrying capacity. The
ecological footprint of any defined population (from a single individual to that of aw hole
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city or country) isthe total areaof ecologically productive land and seaoccupied to produce
all the reources and services consumed and to assimilate all thew astes generated by that
population.

W ith an areaof about 6. 88x 10° km*w hich accounts for 71. 67% of the total land area
of China and 3. 57x 10° people accounting for 28. 3% of the total population of China, the
12 provinces of W est China have relatively low population density, and are abundant in
natural resources but backw ard in economic development. It is mportant to study the
usage status of natural resources and sustainability of the 12 provinces of W est China.

Based on the introduction to the concept and calculation method of ecological footprint
indicator, the authors calculate and analyze the ecological footprintsof the 12 provinces of
W est China in 1999 according to the data of the statistical yearbooks of these provinces.
A coording to this calculation, Yunnan Province and the T ibet A utonomous Region w ere
the two provincesw ith eclogical surplus, the other 10 provincesw ere all w ith ecological
deficit. The eclogical surplus of Yunnan and Tibet were 0. 145 hm? and 5. 431 hm? per
capita, regectively. The Xinjiang U ygur A utonomous Region and Guizhou Provincew ere
the wo provinces that have the largest eclogical deficit, 1.261 hm? and 0. 876 hm? per
capita, regpectively.

The ecological footprint and ecological deficit per capita of the 12 provinces of W est
China in 1999w ere 1. 172 hm?and 0. 469 hm?, regectively. The total ecological footprint
deficit of the 12 provincesof W est China in 1999 is 1. 625x 10° km?w hich is equivalent to
the area of the Xinjiang U ygur A utonomousRegion. T he ecological footprint deficit show s
that the human load has already stayed beyond the regional bio-capacity, and the regional
natural ecosystam is under great pressure of human activities.

W e al point out the sustainability of the 12 provincesof W est China according to the
results of ewmlogical footprints, and analyze the use efficiency of natural resources by
calculating the ecological footprint needsof gross domestic product (GDP), the resultwas
2.721 hm?per 10°RM B yuan GDP. In the end, the paper alo analyses osme problens in
the calculation of the ecological footprint indicator-.

Key words measuranent of sustainable development; ecological footprint; ecologically
productive area; bio-capacity; eoological surplus ewlogical deficit; W est
China



