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Research on management strategy of urban traffic congestion based on

system dynamics model

WANG Zheng-wu' , XIANG Zi-yuan',LIU Xin?

(1. School of Traffic and Transportation Engineering, Changsha University of Science & Technology, Changsha
410114, China;2. Hunan Provincial Transport Department Planning and Project Office, Changsha 410116, China)

Abstract; [Purposes] The paper aims to study the frequent traffic congestion caused by the
prominent contradiction between supply and demand of urban traffic. [Methods] Aiming at
the multi-variable, multi-feedback and nonlinear urban traffic complex system, the method
of system dynamics was used to study the interactive relationship between the measure of
remission congestion and urban traffic system. Firstly, mutual relationship between the
boundary and the element of the system was determined to draw the causal diagram. Then,
the structural equation was proposed based a system stock-flow diagram and the validity of
the model was tested. Finally, according to current traffic of Changsha City. the effect of
traffic congestion control and environmental impact of single measure such as traffic restric-
tion and transit metropolis were analyzed based on the system dynamics model, and the or-
thogonal test of the combined congestion control measures was performed to find the opti-
mal combination scheme of the urban traffic congestion control measures. [ Findings] The
optimal scheme of urban traffic congestion control measures in Changsha City was proposed

through the simulation of the model. [Conclusions] The implementation of urban traffic conges-
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tion control measures has a significant effect on alleviating urban traffic congestion, but the impact

of different congestion control measures on congestion control effect varies greatly.

Key words: urban traffic congestion; system dynamics; simulation; supply and demand;

orthogonal test
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Fig. 1 Causal diagram of urban traffic system
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Fig. 2 Stock-flow diagram of urban traffic system
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Table 2 Initial values of some variables of urban

traffic system of Changsha in 2006
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Table 3 Comparison of predicted and actual

values of four indexes for 2015
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Fig. 3 Change process of three variables with time

under traffic restriction measures
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under transit metropolis measures
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Table 4 Value ranges and levels of influencing factors %
AR KSR i HRAE
R R =0 B9 T [
1 2 3
B3l 4 BRAT N RAT 449 20 10 0 0~20
SR IR EE e 15 10 0 0~15
AZEERT HR AL R 10 5 0 0~10
G R MAT WINFAR R % o 20 10 0 0~20
ARSI BB T R 28 38 BB He 10 5 0 0~10
BLB 2 Tk A LB 4 HE R 2010 0 0~20
B A 2 E R WP AT REE 15 10 0 0~15
R5 ERNRKBLER
Table 5 Orthogonal test results
e 'S A% &%k WEzx HE B A2 360 4 .
i A ‘ , R
e R BRI/ #TT/ AT/ EEE W EE PR E 5
11/% % % % /% HE/% w/% FenE|
1 20 15 10 20 10 20 15 [0.133,0.636] [0.344,1. 382]
2 20 10 5 10 5 10 10 [0.150,0.977]  [0.372,2.264]
3 20 0 0 0 0 0 0 [0.179,1.681] [0.395,4.709]
4 10 15 10 10 5 0 0 [0.187,0.944] [0.381,1.829]
5 10 10 5 0 0 20 15 [0.171.1.105] [0.355,2.010]
6 10 0 0 20 10 10 10 [0.158,1.311] [0.378,3.818]
7 0 15 5 20 0 10 0 [0.195,1.110]  [0.369,2.030]
8 0 10 0 10 10 0 15 [0.176,1.334] [0.392,3.739]
9 0 0 10 0 5 20 10 [0.200,1.200] [0.353,1.903]
10 20 15 0 0 5 10 15 [0.152,1.032] [0.373,2,455]
11 20 10 10 20 0 0 10 [0.141.0.792] [0.383,2.106]
12 20 0 5 10 10 20 0 [0.167,1.144] [0.358,2.415]
13 10 15 5 0 10 0 10 [0.181,1.036]  [0.385,2.360]
14 10 10 0 20 5 20 0 [0.176,1.273] [0.359,2.599]
15 10 0 10 10 0 10 15 [0.159,0.996] [0.371,2.094]
16 0 15 0 10 0 20 10 [0.187,1.240]  [0.357,2.170]
17 0 10 10 0 10 10 0 [0.223,1.194] [0.368,1.940]
18 0 0 5 20 5 0 15 [0.166,1.190]  [0.391,3.454]
K6 KHBESMNHER
Table 6 Parameter range analysis results
HL3h % LB HLBhE S A hEscE
e - PSR ASCET A RAT i
PR AT By E e s il
Ky 8.076 7.244 6. 860 8. 146 8. 455 7.777 8.061
K 8.274 8.271 8. 156 8. 386 8.378 8.216 8.169
K3 8.662 9. 700 10. 195 8. 879 8.563 9.239 8.979
R; 0.586 2.456 3. 335 0.733 0.185 1.462 0.918
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