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Application of ecological footprint theory in eco-city planning a case study in

Haikou City
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Hunan Provincial Architectural Design Institute Changsha 410083  China
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Abstract Eco-city planning is one of the effective measures improving the ability of sustainable development in regional
level. The theory of Ecological Footprint EF  a bio-physical method measuring sustainable development situation takes
great effect in describing regional development situation and judging basic development problems. Application of EF in
eco-city planning can 1 analyze the process of sustainable development and judge the situation of sustainable development
of cities 2 make clear the environmental results brought by human$ consumption 3 provide information for carrying
out eco-city planning. The application of EF in the above 3 aspects was realized in the eco-city planning of Haikou. The
result shows that in 2002 the EF of Haikou city is 5. 6 times of ecological carrying capacity and Haikou city was in a
unsustainable situation. Land types with ecological deficit include cropland water body land for petrol-fuel and grassland

of which cropland has the largest ecological deficit. EF of 10-thousand yuan of GDP in 2002 was 0. 93hm> meaning
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relatively low efficiency of resource utilization in Haikou City. Meanwhile Kaikou city had comparatively small ecological
occupying rate meaning a relatively small environmental pressure. Based on the current eco-environmental situation some
planning measures as follows can be taken to decrease EF and improve sustainable development ability 1  Current
ecological deficit situation of cropland and grassland can be improved by protecting land resources and improving scientific
development level 2 Pressure from fossil energy land may be lessened by establishing urban ecological transportation

ecological building and energy-saving systems 3  Efficiency of resources utilization can be improved by developing
recycling economy and changing consumption modes 4 Ecological capability per capita can be improved by controlling

population increase.

Key Words ecological footprint ecological carrying capacity ecological surplus ecological deficit sustainable

development Haikou City
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Table 1 Land use situation in Haikou city 2002
Land types Area  hm? Percentage of the total area % Area per capita hm?
Crop land 92185.4 40.0 0.0687
Grassland 10379.5 4.5 0.0077
Forest area 96165.2 41.7 0.0717
Construction land 13539.3 5.9 0.0101
Water area 14379.3 6.2 0.0107
Unutilized land 3819.8 1.7 0.0029
Total 230468.5 100 0.1718
2002 Data source classification results of satellite images 2002 of Haikou City
2 3
2 2002
Table 2 Calculations of ecological footprint of biotic resources in Haikou city 2002
4
Biological resources ! 2 3 5 6 Production types
Grain 2744 48681.90 176757.32 225439.22 82157.15 0.0612 7
Edible vegetable oil 431 6292.61 2638.82 8931.43 20722.58 0.0154
Vegetable 18000 75153.75 33759.39 108913.15 6050.73 0.0045
Pork 74 22746.34 10473. 81 33220. 16 448921.03 0.3346
Beef and mutton 33 1623.21 2457.05 4080. 26 123644.20 0.0921 8
Eggs 400 2731.56 871.25 3602. 81 9007. 04 0.0067
Fowl meat 764 13479.05 9715.38 23194.44 30359.21 0.0226
Aquatic product 29 19707.30 10705.73 30413.03  1048725.12 0.7815 o
Sugar 4997 1709.01 3528.88 5237.89 1048.21 0. 0008
Fruits 18000 28073.61 4212.09 32285.70 1793.65 0.0013
Milk 502 2781.62 - 2781.62 5541.07 0.0041
Timber 1.99m3/ha - - 25300.00 12713.57 0.0095 10
1 Global average yield kg/hm? 2 Consumption amount by urban people t 3 Consumption amount by rural people t 4 Total
consumption amount t 5 Total ecological footprint hm? 6 Per capita ecological footprint hm?/capita 7 Crop land 8 Grassland 9

Water area 10 Forest area
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Table 3 Calculations of ecological footprint of energy consumption in Haikou city 2002

1 3

) 2 4 5 6 7
Raw coal 27085. 54 20.9340 0.4226 55 0.0077 8

Coking caol 35.94 28.4700 0.0008 55 0. 0000
Raw Petroleum 732.87 41.8680 0.0229 93 0.0003
Gasoline 3575.50 43.1240 0.1149 93 0.0012
Kerosene 523.82 43.1240 0.0168 93 0.0002
Diesel oil 9769. 86 42.7050 0.3109 93 0.0033
Fuel oil 20647. 56 50.2000 0.7724 71 0.0109
Liquefied petroleum gas 20554.46 50.2000 0.7690 71 0.0108
Natural gas 17383.10 38.9780 0.5049 93 0.0054
Other petroleum products 300.01 41.8680 0.0094 93 0.0001

Electricity 128641. 68 11. 8400 1.1351 1000 0.0011 o
Other energy sources 1623.00 36.1900 0.0438 71 0. 0006

€O, As motioned in

the previous paragraph fossil fuel land refers to those lands that human should leave for absorbing CO, Consumption data in this table means the energy
amount available for local consumption. 1 Types of energy sources 2 Consumption amount ton standardized coal 3 Conversion coefficient GJ/
t 4 Per capita consumption amount GJ 5 Global average energy footprint  GJ/hm? 6 Per capita footprint hm? 7 Type of ecologically

productivity area 8 Fossil fuel land 9  Building area

4 2002
Table 4 The demand and supply of ecological footprint in Haikou city 2002
Requirement of ecological footprint Supplies of ecological footprint
Land types ' Land types ]
2 3 2 3
Cropland 0.4246 2.8 1.1888 Cropland 0. 0687 2.24 0.1539
Grassland 0.1189 0.5 0.059%4 Grassland 0.0077 3.29 0.0254
Forest area 0.0095 1.1 0.0104 Forest area 0.0717 1.2 0. 0860
Building area 0.0011 2.8 0.0032 Building area 0.0101 2.24 0.0226
Water area 0.7815 0.2 0.1563 Water area 0.0107 1.0 0.0107
Fossil fuel 0. 0406 1.1 0.0446 | CO, Absorption of CO, 0 0 0
Total ecological footprint - - 1.4627 Total supply area - - 0.2986
- - - - 4 - B 0.0358
- - - - 5 - - 0.2628
1 Total area hm? 2 Balanced factor 3 Balanced area hm? 4 Conservation of biodiversity 12% 5 Total ecological capacity
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