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Table 1 The traveling footprint of passenger
traffic modes in 2009
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Table 2 Ligh rail traveling footprint in 2009
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Table 3 Passenger traffic parking lots footprint in Wuhan
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Table 4 Built-up area of passenger traffic in Wuhan
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Table 5 Acidity assimilation footprint
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Table 7 Grey water footprint of passenger traffic in Wuhan
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Fig.1 Scale of different passenger traffics ecological

footprint in Wuhan
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Table 8 Passenger traffic ecological footprint in Wuhan
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Table 9 The ecological efficiency and intensity of passenger traffics ecological footprint in Wuhan
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Calculation and analysis of urban passenger traffic ecological
footprint in Wuhan

LI Jie?, HU Gui-jiang®, GAO Jin*, LIAO Ya-qian® , ZHAQO Wen-bin'
(1. School of Environment and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2. School of Civil Engineering and Mechanics, Huazhong University of Science & Technology, Wuhan 430074, China)

Abstract; To apply the ecological footprint (EF) theory to the traffic field, taking Wuhan as an
example, the complete traffic EF models were built up, considering the impaction of sulfide discharged
by the urban vehicle on the ecological environment, the energy consumption of the road construction
and maintenance and the sewage produced by the usage of the traffic modes impacting on the water
resource. A systematic introduction on the calculation of the urban passenger EF was made and the
impact of passenger transportation on the urban ecological environment was assessed in Wuhan City to
provide a scientific foundation for the structure optimization of urban traffic and sustainable
development. Results show that in terms of land type, fossil energy land shares the most for
10 138 453, 75 global hectare, accounting for 95. 13% of the total EF of passenger transport. By taking
the second place, water footprint is 505 600. 23 global hectare, 4. 75% of the total. While built-up land
accounts for a small part, 12 891, 12 global hectare, only 0. 12% of the total. From the EF of passenger
traffic mode, private cars take up 5 952 325. 908 global hectare, accounting for 55. 85% of the total,
which is much more than other modes. Bus, taxis and motorcycles respectively occupy 18. 26 %,
15.21%,6.36% in the total EF. The electric bicycles occupy only 3. 08%. The proportion of bikes is
very small compared to other travel modes, so its EF could be neglected. The ecological efficiency
(EE) of bikes, electric bicycles and buses is much higher than other modes, and that of bikes is within
the highest efficiency, but that of private cars is within the lowest. The first three are 1 812, 5, 39 and
21 times of the last one respectively. Private cars have the lowest EE and the highest occupation in
built-up land, fossil energy land and water footprint. Buses and taxis, which play an important role in
urban passenger transportation system, have higher EF and a lower pressure on the urban
environment. Bikes and electric bicycles, as means of transport designed for short-distance, have the
highest EE. Therefore, development of clean energy, adoption of public transport with higher energy
efficiency and proper control to the development of private cars in the city are of great significance to the
sustainable development of urban transportation. What is more, it is particularly necessary to
appropriately increase the proportion of bikes and electric bicycles with little impact on the urban
environment, and to provide perfect travel environment and parking facilities for them.

Key words: Wuhan; ecological footprint ( EF); ecological efficiency (EE); passenger traffic;
sustainable development
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