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Fig.1 Basic process of the system dynamics model
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Fig.2 Causal relationship of the transportation supply and demand system in urban agglomerations
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Fig.3 Flow diagram of transportation supply and demand system in urban agglomeration
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Table 1 Primary state variables and equations in the model
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Table 2 Variable initial values and the parameter values
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Fig.4 Simulated total population in Beijing-Tianjin-Hebei urban agglomeration
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Fig. 5 Simulated GDP in Beijing-Tianjin-Hebei urban agglomeration
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Table 3 Model verification results
A NEVIIDN A B /I A XS R 25/ % GDP/f¢ot i GDP/42 ot X R 2/ Y%
2014 10923 10923.0 0 58775.5 58775.5 0
2015 10972 11170. 3 1.81 62056.9 62889.8 1.34
2016 11013 11284.2 2.46 66992.5 66663. 2 0.49
2017 11013 11477.2 4.22 72974. 4 71396. 3 2.16
2018 11001 11661.2 6.00 78963.5 76394. 1 3.36
2019 11022 11775.9 6. 84 84479.2 81894. 4 3.06
2020 11040 11903.1 7.82 85965. 1 83532.3 2.91
2021 11010 11919.3 8.26 97127.8 101073.7 4.06
2022 10967 11866.8 8. 20 99661. 1 102287. 4 2.57
2023 10943 11744.2 7.32 104442. 1 108015. 2 3.42
E AT B GDP # 437 Pl 33k 2 https://www. stats. gov. cn/sj/ndsj/ .
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Fig. 6 Variation trend for transportation supply and demand imbalance in urban agglomerations
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Fig. 8 Impacts of policy changes on the imbalance of transportation supply and demand

in Beijing-Tianjin-Hebei urban agglomeration
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Research on the Relationship between Traffic Supply and Demand of

Urban Agglomeration Based on System Dynamics

GAO Dongmei', L1U Jia®, ZHENG Shanjiang', LT Chengbing'
(1. Institute of Transportation, Inner Mongolia University, Hohhot 010070, China;
2. Inner Mongolia Transportation Design and Research Institute Company , Hohhot 010010, China)

Abstract: Based on the complexity and dynamic characteristics of the traffic system in urban ag-
glomerations, the coupling relationship between transportation supply and demand as well as popula-
tion, economy, environment and other factors are comprehensively examined, which aims to reveal the
internal mechanism of the imbalance between transportation supply and demand in urban agglomerations
and provides theoretical support for system optimization. The system dynamics method was used in the
study. Firstly, the key influencing factors of transportation supply and demand were systematically ana-
lyzed. Secondly, the research subject module was defined, on the basis of which, the system boundary
was clarified, the causality diagram was drawn and the system feedback mechanism was deeply analyzed.
Finally, the system dynamics model of unbalanced transportation supply and demand in urban agglomera-
tion was constructed, and the corresponding accurate analysis equation was established. Taking the Beijing-
Tianjin-Hebei urban agglomeration as an empirical case, the relationships between transportation supply
and demand from 2024 to 2032 were simulated using the Vensim platform. The results show that under the
natural development scenario, the imbalance degree of transportation system in this area will continue to de-
teriorate, and it will drop to 0. 48 by 2032. Through further policy scenario simulation, it is found that by
implementing the two intervention strategies of population size regulation (reduction of 20% ) and transpor-
tation infrastructure investment expansion Cincrease of 20%) , the imbalance degree is increased to 0. 59
and 0. 55 respectively, which is 22.92% and 14.58% higher than the benchmark scenario. The study not
only reveals the internal mechanism of the imbalance between transportation supply and demand in urban
agglomerations, but also provides a quantitative decision-making basis for policy formulation.

Key words: urban agglomeration traffic; unbalanced supply and demand; transportation supply and

demand; system dynamics



