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Effects of urbanization on supply and demand of regional ecological footprint. ZHAO Wei' *
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Abstract Based on the time series of ecological footprint EF in Jilin Province from 1994 to
2003 the relationship models of EF ecological budget and EF intensity with urbanization level
were established. The results showed that in Jilin Province there existed significant correlations of
EF ecological budget and EF intensity with urbanization level. Along with the development of ur-
banization the EF in the Province increased from 1. 59 hm*: cap ™' in 1994 to 2.23 hm’- cap ™'
in 2003  which was mainly affected by the process of urbanization and the proportion of tertiary in-
dustry. The EFs of built-up land pasture and fossil fuel land changed more markedly among
which the EFs of pasture and fossil fuel land were mainly affected by domestic consumption while
that of built-up land was mainly affected by the GDP per capita and the proportion of tertiary indus-
try. Owing to the increase of domestic consumption the ecological deficit increased from 0. 319 hm’
- cap ' in 1994 t0 0.923 hm*- cap ' in 2003. The changes in ecological budget of pasture and
fossil fuel land were more remarkable. Under the effects of the optimization of economic structure
and consumption structure the EF intensity in the Province decreased from 4.14 hm”>-  10*
Yuan ~'in 1994 t0 2.35 hm*-  10* Yuan ' in2003 and there still had enough potential for the
decrease. Through the optimization of economic structure and consumption structure an ecological
surplus and the balance between natural resources supply and demand in the Province could be
achieved.
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Tab.1 Correlation coefficients between urbanization ratio
1.2.2 A .
and EF in Jilin Province
@ EF I I
@ Arable land 0.750 " 0.823"
Forest -0.511 -0.390
@ Pasture 0.916" " 0.923**
2-23 Built-up land 0.916* * 0.923"*
Fossil fuel land 0.891"* 0.916 " *
Water area -0.217 -0.102
GDP Xl Total 0.911"" 0.938" "
X2 X3 1 Cor-
’ relation coefficient between EF of each land category per capita and ur-
X4 X5 X6 banization ratio [l
X X X Correlation coefficient between total EF of each land catego-
7 8 9 ry and urbanization ratio. * P <0.05 # * P<0.01.
X, 10
>
X, =P,/P, 100%
> > > >
PP
1.2.3
1994—2003
2.1.2 2
1994—
> >
2003
> > >
SPSS 11.5
GDP
2 . GDP
2
2.1 2
2.1.1 1994—2003
Tab.2 Relationship model between urbanization level and
2 515.6 2 658.6 EF per capita in Jilin Province
41.76% 44.96% .
EF Relationship function R,
Arable land Y=-1.726 +5.924X, 0.507
) Forest Y=-0.417 +0.223X, +0. 875X, 0. 650
1994 1.59 hm 2003 Pasture Y= -0.058 +0. 123X ~0.29X, 0.925
2.23 hm’ 4009.49  hm’ Water area - -
5 930. 07 hm’. Built-up land ¥'=0.036 +0. 057X, -0. 151X, 0.929
Fossil fuel land ¥ =1.026 +1. 998X5 -2. 630X, 0.922
Per capita Y=-8.8+28. 079X3 -4, 588X2 0.956
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Tab.3 Correlation coefficient between urbanization ratio
and ecological budget in Jilin Province

Ecological budget I I
Arable land -0.757" -0.751"
Forest 0. 275 0.734*
Pasture -0.916" -0.923* "
Built-up land -0.698* 0.024
Fossil fuel land -0.891" " -0.916" "
Water area 0.197 0.102
Total -0.919" " -0.925""
I Cor-

relation coefficient between ecological budget of each land category per
capita and urbanization ratio [l
Correlation coefficient between total ecological

) budget of each land category and urbanization ratio. * P <0.05 =* %P
<0.01.
>
> > > >

1.454  -0.657

2.2.2 4
> >
> >
2.2 4
2.2.1
4
.1994—2003
Tab.4 Relationship model between urbanization level and
1994 ecological budget per capita in Jilin province
0.319 hm’ 2003 0.923 hm’
803.60  hud 245308  hm. Ecological budget Relationship function R,
Arable land Y=1.937-4.443 X, 0.519
Forest - -
Pasture Y =0.066 -0. 124X, -0. 291X, 0.925
3 Water area - -
Built-up land Y=0.73 -1.051X5 -0. 009X, 0.787
-0.919 -0.925. Fossil fuel land Y= -1.026 -1.998X5+2.630X,  0.922

Ecological budget per capita Y= -0.772 3. 079X +3. 596X, 0.933
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-1.439  0.661
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-1.279
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0.849 0. 150.

-1.385 0.565.
1999
2.037 1.291  2.848 hm® * .
1999
1. 805 hm®
1. 258 hm? 2.829 hm?. 1999
1.291 hm’ 0. 824

hm? 1. 258 hm?
2.3
2.3.1 1994

4. 14 hm® 2003 2.35 3
hm? 6.09% .
1994—2003
-0.907.

2.3.2

Y =0.451 +0.693X,, + 1. 658X, R, =0.965
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