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Equity evaluation research on highway network scale based on the

concept of equivalent
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(1. School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China; 2. Department of Railway
Engineering, Shijiazhuang Institute of Railway Technology, Shijiazhuang 050041, Hebei, China)

Abstract: In order to allocate road traffic resources equally and reasonably, “the poor get poorer,
the rich get richer” Matthew effect caused by unreasonable investment should be avoided. Based
on the concept of equivalent, this paper analyzed the influence of population scale and aggregation
degree, zone area and the terrain, economic level and resource potential respectively on road
network scale equity. Besides, it also proposed the concepts of equivalent population, equivalent
area and equivalent economic, which was quantized respectively by population correction method,
area correction method, the method of quantification of potential economic resources value and
used the Gini coefficient method to evaluate scale fairness of highway network. Example
verification was carried out by using the highway network in Yunnan province. Analysis results
show that the Gini coefficient of the equivalent population, equivalent area and equivalent

economy were 0. 185, 0. 232, 0. 332 respectively by using the proposed method, compared with
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the original 0. 199, 0. 184, 0. 348 in terms of population, zone area, and economic distribution.

The equity of highway network scale achieves absolute equilibrium standard. relative equilibrium

standard and relatively balanced standard respectively. It fully considers the influence of

equivalent concept of equivalent population, equivalent area, and equivalent economy on the

equity of highway network scale based on the concept of equivalent can reflect the distribution

equity of highway network scale more reasonably. 11 tabs, 1 fig, 16 refs.

Key words: traffic engineering; highway network scale; equivalent population; equivalent area;

equivalent economic; equity evaluation; Gini coefficient
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Tab.1 Typical vehicles and vehicle conversion coefficient
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Tab. 2 Basic statistical data of 16 states in Yunnan province
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Tab. 6 Comprehensive turnover per unit area under
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Tab.7 Equivalent area of 16 states in Yunnan province
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Fig. 1 Highway Lorenz curves of Yunnan province in 2012
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Tab. 10  Gini coefficient values of highway

network in Yunnan province

RN N T L i
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L E I 0.185 0.232 0.332
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Tab. 11  Gini coefficient evaluation standards on

highway development
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