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Abstract: In order to determine the development scale and law of highway passenger
transportation, the improved system dynamics model was used to predict the highway passenger

transportation volume. The Lotka-Volterra (LV) theory of ecology was introduced into the
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traditional system dynamics (SD) model. Firstly, qualitative analysis was made on the economic,
social, transportation environment and other influencing factors related to passenger transport
demand, a causal loop diagram was constructed to analyze the causal feedback relationships
between various factors and highway passenger capacity, and the fuzzy dynamic relationship in
the LV theory was introduced to determine the system. Then, the interaction coefficients
between the feedback relationship factors were determined through the LV decision equation after
the traffic transformation, and the differential equations in the system flow diagram were used to
quantitatively analyze the relationship between the influencing factors and the highway passenger
transport in the sub-models of each influencing factor. The system dynamics model was improved
and optimized, and a time-varying dynamic LV-SD model was established. The forecast of
highway passenger traffic in Jiangxi Province was taken as an example, according to the
correlation coefficients between the highway passenger traffic and the influencing factors in the
influencing factor model, the regional GDP, the output value of the tertiary industry, the
consumption level of residents, the highway mileage. the civil aviation passenger traffic, railway
passenger volume, population number and urbanization rate were selected as quantitative
indicators to be substituted into the prediction model, and historical data from 2013 to 2018 were
analyzed to verify the validity of the model. Combined with the development of the city, the
Vensim software was used to analyze and predict the highway passenger traffic volume of Jiangxi
Province under the three scenarios of high, medium and low economic growth from 2019 to 2025
based on the LV-SD model. The results show that the prediction accuracy of the LV-SD model is
higher than that of the SD model, it is improved by nearly 7. 2%. From 2021 to 2025, highway
passenger volume in Jiangxi Province will increase first, then decrease, and finally flatten out. 5
tabs, 4 figs, 32 refs.
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Fig.1 Causality of highway passenger transport demand
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Fig. 2 System flow of highway passenger volume of LV-SD model predict
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Tab.3 Basic data of highway passenger volume forecast in Jiangxi Province
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2016 53 364 161 909 18 499. 00 10. 61 7764.93 16 040 4592 53.1
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2018 49 302 161 941 21 984.78 9.89 9 857. 24 19 299 4647 56.0
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