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A quantitative study on human eco-processes in the regional urbanization based
on land use and cover change a case study of a typical urbanization sample zone

in Shanghai
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Abstract We study the relationship between human eco-processes and urbanization in a typical urbanization sample zone
TUSZ in the southwestern fringe of downtown Shanghai. A data set consisting of land use/land cover created using three
Landsat5 TM images of the area for 1987 1995 and 2003 and additional socioeconomic statistics is created. To analyze
the spatial-temporal dynamics of human ecological accommodation and consumption for the entire TUSZ and its urban and
rural portions we develop two new indices in this paper human ecological quality index [/, and human ecological
fluctuation index 1, . Several interesting conclusions about the human eco-processes in our study area can be made.
First in 1987 when the urbanization in Shanghai was in the industrialization stage regional human ecological quality was
low mainly due to a policy that concentrated on production consumption and economic value but ignored life consumption
and environmental and social values. During this period of time a great difference of /,,, between the urban and rural
portions can be observed. Second from 1987 to 2003 a dramatic increase of /,,, can be observed. The I, value

however was low and the fluctuation in the urban portion was stronger than in rural areas. Third [, value reaches the
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highest during the period from 1995 to 2003 suggesting an improved human ecological quality. Fourth the period from
1995 to 2003 also saw a relatively low 1, with an 1, value that was 70 times higher than previous stages. This implies that
human ecology fluctuates dramatically with high instability reflecting an incompatible relationship between human being
and environment and a sustainable improvement of human ecological quality faces severe pressure. Finally eco-processes
suggest that human beings are compelled to adapt to the environmental change including nature society and economics

With the development of urbanization suburban and rural residents will need to gradually accept an urban life style and
their ecological quality may improve synchronously. The difference between urban and rural areas will disappear when I,
for the rural areas reaches a threshold. Rural residents are subsequently forced to become a part of the urban system due to

the environmental change.

Key Words land use and cover change LUCC  urbanization human ecology ecological footprint model

! / LUCC
2
William  Wackenagel
1992 ’
¢ RS
GIS /
20a LUCC -
1
watershed TUSZ Typical Urbanization Sample
Zone 4 5
[#45 Legend
Bl i | IR L1 ERA0E i EE R X E TS5
Lawn & shrub Water land Transportation land Built-up(low density) Industry & storage 1
[ RNl Bl g R EEEERX ki (2 I ) [ Tilk564 2
Forest land Undeveloped Built-up(high density) Arable land Industry & storage 2

1 TUSZ 1 CH 1987 1995 2003
Fig.1 Land Classification of the TUSZ 1 CH 1987 1995 2003



27

262
- Caoxi Rd. -Humin Rd. 1500m ArcGIS9.0  buffer
TUSZ 1 CH 1 11. 15km 33.22km’
4m 2
13 -
2.1
1 / 3 1987 1995 2003 Landsat5 TM WPS  118/38 3
121°3'49"E ~ 121°17'38"E 31°8'45"N ~30°32'37"N band7
43 1996 2
Erdas Imagine 8.4 3
NASA
° 9
1
3 85% Kappa 0.723 0.784  0.810
0.700
2
1988 1996 2004
2.2
1987 1995 2003 8a 3
1993 @
1987 1995 2003 3
1 2 ’
eofi = Dr;xA = Yr, P+, -E / y,xN j=12 6 1
ef; hm?/cap r; J A, P,
I, E, vy, i
N 1 m’/hm’ m’/cap
hm*/cap 2 m’ GJ/m’
kWh GJ/ kWh -
2
1987 1995 2003 8a 3 )
6
4
@

FAO hitp //faostat. fao. org/default. jsp  language = CN

©



1 LUCC 263
ArcGIS 9 1992
1987 1992
6 s 1km
2 @
;
ec; = Ty, 2
ec; hm*/ cap a; Ty
12%

1

Table 1 The Calculation on the each component of ecological footprint per capita of urban residents and rural residents induced by biological

resources consumption in the sample zone

Arable land

Forest land

Item Year
Grain Edible oil Vegetable Melon Timber  Fruit
FAO The global mean
. ) N 1993 2744.0 431.00 18000 18000 1.99 3500.0
output given by FAO kg/hm
™ b 1987 124.4 10.44 126.4 8.23 0.001 15.23
, , o e 1995 81.6 9.60 97.7 7.11 0.009 18.48
Bio-resource use-per-capita kg/cap
2003 63.1 11.10 103.2 3.20 0.015 27.04
The urban 1987 0.0453 0.0242 0.007 0.0005 0. 0006 0.0044
eco-footprint component per capita 1995 0.0297 0.0223 0. 0054 0. 0004 0.0043 0.0053
hm?*/cap 2003 0.023 0.0258 0.0057 0.0002 0.0073 0.0077
™ i 1987 268.5 6.03 132.4 4.85 0.002 15.23
_ © it bior 1995 250.7 6.35 97.7 2.00 0.002 18.48
resource use-per-capita kg/cap
2003 189.9 8.59 76.6 1.00 0.002 27.04
The urban 1987 0.0978 0.0140 0.0074 0.0003 0.001 0.0044
eco-footprint component per capita 1995 0.0914 0.0147 0.0054 0.0001 0.0013 0.0053
hmz/cap 2003 0.0692 0.0199 0.0043 0.0001 0. 0009 0.0077
Pastureland Water land
Item Year
Polk Beef&mutton Fowl Egg Milk Aquatic product
FAO The global mean
. N 1993 74.00 33.0 457.00 400. 00 502.00 29.00
output given by FAO kg/hm
™ | 1987 19.88 1.5 8.04 9.84 15.60 17.40
_ _ © A 1995 19.90 1.8 14.40 10.8 25.30 22.90
bio-resource use-per-capita kg/cap
2003 19.20 2.5 15.70 11.3 31.40 28.20
The urban 1987 0.2686 0.0455 0.0176 0.0246 0.0311 0.59
eco-foolprint component per capita 1995 0.2689 0.0545 0.0315 0.027 0.0504 0.7897
hm?*/cap 2003 0.2595 0.0758 0.0344 0.0283 0.0625 0.9724
™ i 1987 16.11 1.8 4.55 5.35 4.12 9.30
, RO 1905 13.52 1.9 4.24 5.64 4.20 9.91
resource use-per-capita kg/cap
2003 15.33 3.9 7.40 7.51 4.471 6.11
The urban 1987 0.2177 0. 0545 0.01 0.0134 0.0082 0.3207
eco-footprint component per capita 1995 0.1827 0.0576 0.0093 0.0141 0.0084 0.3417
hm?/cap 2003 0.2072 0.1167 0.0162 0.0188 0.0089 0.5555
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