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Comprehensive evaluation of integrated transportation network in small
and medium-sized cities based on Bayesian BWM

ZHENG Changjiang, SUN Kai, SHEN Jinxing, DU Mugqing, GU Yuhang
(College of Civil and Transportation Engineering , Hohai University, Nanjing 210098, China)

Abstract: Study the comprehensive evaluation(CE) system of integrated transportation network (ITN)
in small and medium-sized cities to provide theoretical basis for rational planning of comprehensive
transportation network in small and medium-sized cities. Based on four aspects of scale, structure,
service level, and layout, this study used the correlation coefficient method to select indicators that meet
the characteristics of transportation development in small and medium-sized cities, and established a
CE indicator system. Built upon that, fuzzy comprehensive evaluation method and linear dimensionless
were applied to quantify and nondimensionalize the qualitative and quantitative indexes. In order to
improve the accuracy of weighting, Bayesian BWM is adopted to get the index weight considering the
references of different decision makers. Finally, the combination of value analysis (VA) and grey
relational analysis (GRA) was used to calculate the CE value. The results show that the introduced CE
framework can offer a thorough evaluation of the ITN in small and medium-sized cities. Then, the
problems existing in different transportation modes is discussed and relevant suggestions are provided
for future traffic planning.
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B1 1.58% 4.5% 0.351 0.070 0.025 0.649 0.288 0.023
B2 19.5% 25.0% 0.780 0.069 0.054 0.220 0.743 0.052
B3 100.0% 70.0% 1.000 0.050 0.050 0.000 1.000 0.050
B4 100.0% 80.0% 1.000 0.041 0.041 0.000 1.000 0.041
B5 9.07% 25.00% 0.363 0.046 0.017 0.637 0.319 0.016
Cl 0.74 0.70 0.946 0.023 0.022 0.054 0.933 0.021
Cc2 97.80% 95.00% 1.000 0.034 0.034 0.000 1.000 0.034
C3 14 24 0.583 0.042 0.024 0.417 0.545 0.023
C4 0.764 0.650 0.851 0.020 0.017 0.149 0.833 0.017
C5 4 5 0.800 0.018 0.015 0.200 0.787 0.014
Co6 1.5 3.0 0.500 0.029 0.014 0.500 0.492 0.013
D1 100% 100% 1.000 0.047 0.048 0.000 1.000 0.048
D2 2.62 3.00 0.873 0.032 0.028 0.127 0.786 0.026
D3 65% 95% 0.684 0.019 0.013 0.316 0.587 0.012
D4 1.56 3.10 0.503 0.018 0.009 0.497 0.414 0.008
D5 75% 85% 0.882 0.013 0.011 0.118 0.785 0.010
D6 2.8 5.0 0.560 0.022 0.012 0.440 0.465 0.011
> — 1.000 0.719 — — 0.687
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Fig.7 Suggestions for waterway network diagram
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