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Analysis on the Fuel Consumption of Automobile in
Shanghai Based on System Dynamics
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Abstract: Fuel consumption of automobile is one of the factors that cause air pollution. It is very effective
for our environment protection to control the fuel consumption of automobile. According to the theories and
methods of system dynamics (SD) and with the help of Vensim software, a SD model for the fuel
consumption of automobile in Shanghai was constructed based on the traffic data of Shanghai from 2004 to
2014. The road management level,automobile purchase policy and automobile scrap rate were simulated by
the method of control variables. The results show that the road management level is inversely proportional
to the fuel consumption of the car and it is most effective for reducing automobile fuel consumption to
maintain the number of automobiles between 2.3 million and 2. 5 million,and keep the scrap rate between
5.6% and 5.8% . Three schemes were formulated to reduce the fuel consumption of automobile based on
the requirements of energy conservation and emission reduction in Shanghai, which provided a theoretical

support for the policy makers.
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Fig.1 Causality diagram of fuel consumption
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Fig.2 System dynamics flow diagram of

fuel consumption
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Tab.1 Simulation results by the model of

automobile capacity T

Ay Step 1 Step 2 Step 3

2004 202. 850 202. 850 202. 850
2005 212.003 212.276 212.417
2006 222.247 222.829 223.130
2007 233.653 234.585 235.068
2008 246. 300 247.024 246. 827
2009 257.863 258.403 257.578
2010 268. 402 268.784 267.378
2011 277.978 278.221 276. 281
2012 286. 645 286.770 284.337
2013 295. 446 295.432 292.527
2014 302.493 302. 430 299.107
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Fig.3 Stability analysis of the model
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Tab.2 Comparation between the results of

simulation and reality

Gy PR RA R/ T DTERERA R/ T RE/ %

2004 202.85 202.850 0.00
2005 221.74 212.003 -4.39
2006 238.13 222.247 -6.67
2007 253.60 233.653 -7.87
2008 261.50 246.300 -5.81
2009 285.00 257.863 =9.52
2010 309.70 268.402 -13.34
2011 329.17 277.978 —15.55
2012 260.90 286.645 9.87
2013 282.46 295. 446 4.60
2014 304.45 302. 493 —-0.66
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Fig.4 Fuel consumption under different automobile

purchase policies
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Fig.5 Fuel consumption under different scrap rates
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Fig.6 Fuel consumption under different

road management levels
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