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Time series of ecological footprint in China between 1962 2001: Calculation

and assessnent of development sustainabil ity
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Abstract: The ewlogical footprint (EF) model has been introduced to China and has attracted much attention from scholars in
recent years A s a model, ewmlogical footprint can measure the resource requiraments in regional consumption activities
Biological capacity measure regional resource supplies W hen ewlogical footprint surpasses the biological cgpacity, the region
w ill be in a state of unsustainable development Thispaper calculates the ecological footprint and biological cgpacity to explore
the ecosystem fluctuations brought by the population and economic grow th

The calculation results show that therew as an obvious eclogical footprint (per capita) increase and biological capacity
(per capita) decrease in China between 1962 2001 A n ewlogical deficit first appeared around 1980 and then continues to
grow. In 2001, the emlogical footprint, biological capacity, and ecological deficit (per capita) of Chinawas 1. 4891hm?,
1.0532hm?, 0.4359hm? repectively. The resources used surpassed the resource supply 41%, and the development at this rate
w as unsustainable

The increase of ewlogical footprint ismostly due to the great increase of fossil energy consumption brought on China’'s
rgoid industrialization and urbanization W hile the cropland proportion of eclogical footprint decreased from 57% in 1962 to
29. 7% in 2001, the fossil energy proportion of the emlogical footprint grev from 23% in 1962 to 47. 6% in 2001

Such grow th in ecological footprint and deficit means that there is a greater pressure on the ecosysten. To ome extent,
technology mprovenentsand trade can play a role in alleviating this ecological pressure In this research, the resultsal show
increased efficiency in resurce-use, which is demonstrated by the decrease of ewlogical footprint per 10 yuan GDP from
14.93hm” to 1. 87hm? At the same time, the net import footprint proportion of eclogical footprint grav from 6% in 1962 to

15% in 2001 Thismeans that trade can havemade a greater role in transferring ecological pressure out of China
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Degite these mprovanents, the emlogical deficit of China is grow ing and threatening the sustainable development of
Chinaandworld In China, the emlogical footprint proportionsof theworld increased from 0. 07% in 1962 to 0. 14% in 2001

All these results deamonstrate that China is now in a status of unsustainable development Suitable technology
mprovenent, the change of unreasonable production and consumption model, asw ell as correct trade choice are necessary for
sustainable development
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(GAEZ) (1A =A) Table1 Equivalence factors in different years
L and type 1961 1971 1981 1991 1999
Cropland 223 2.23 2.23 2.22 2.17
(28] 40a
’ ’ Forest 1.31 1.32 1.32 1.32 1.35
( 1 ; W ackernagel Grassland 0.5 0.49 0.48 0.47 0.47
, [17] W ater land 0.35 0.35 0.35 0.36 0.35
12
(FAO) 2002 (r.18]
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Table 2 Ecological footprint(per capita) calculation summary of China in different year s(hm?)

Y ear Cropland Grassland Forest W ater land Fossil energy Ecological footprint
1962 0. 4651 0. 01467 0.0776 0. 0661 0.1872 0. 81067
1965 0. 4808 0. 01378 0. 0756 0. 0457 0. 1854 0. 80128
1970 0.4315 0.014 0.0733 0.041 0.2453 0. 8051
1975 0. 4216 0. 01603 0. 0862 0. 0387 0. 3299 0. 89243
1980 0. 4284 0. 01952 0. 0944 0. 0368 0.4115 0. 99062
1985 0. 4067 0. 02848 0.1048 0. 0421 0. 4899 1. 07198
1990 0. 4107 0. 04573 0. 0993 0. 0628 0.5835 1. 20203
1995 0.4279 0. 07517 0. 1055 0. 0946 0.7233 1. 42647
2001 0.4193 0. 11465 0.1024 0.1023 0.6713 1. 40995
3
Table 3 Biological capacity (per capita) calculation summary of China in different year s(hm?)
Y ear Cropland Grassland Forest W ater land Biological capacity
1962 0. 3122 0. 0307 0.9749 0. 1929 1. 5107
1965 0. 2907 0. 0277 0. 8258 0.167 1. 3112
1970 0. 2604 0. 0263 0. 6953 0. 1459 1.1279
1975 0. 2501 0. 0255 0. 6006 0.1311 1. 0073
1980 0. 2459 0. 0265 0. 5401 0.1227 0. 9352
1985 0.3121 0. 0268 0. 4828 0.1144 0. 9361
1990 0. 3128 0. 0269 0. 4357 0. 106 0.8814
1995 0. 3337 0. 0248 0. 4244 0.1 0. 8829
2001 0. 3749 0. 0236 0. 4806 0. 095 0.9741
2.1
1962 2001 40a )
: , : ( 1) ,
, 1962 2001 50906 hm? 179948 hm?, 94864 hm?
124309 hm?% , 1962 1.5107hm?, 0. 8107hm?,
0.7hm? 1980 : : 0.9352hm? 0.9907hm? 1980 ,
, 2001 1. 4891hm?, 1. 0532hm?,
0. 4359m?, 41% 12%
3 , , 60%
, 1962 2001
62795 127967 1. 77%; , 1. 38%;
, 3.15%; ,
, 0.67%; ,
2.2

1962
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