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Traffic index considering the impact of spatial imbalance
in traffic demand

JING Yi', LIN Hangfei’

(1. Shanghai Urban Construction Design and Research Institute (Group) Co., Ltd., Shanghai 200125, China;
2. School of Transportation Engineering, Tongji University, Shanghai 201804, China)

Abstract: In order to accurately reflect the actual traffic operation of the whole region or road network,
this study firstly verifies the negative impacts of the spatial imbalance of traffic demand on regional
traffic operation through example analysis, and then proposes the principle of 'delay equivalence' as a
new criterion for evaluating the accuracy of the regional traffic index. Secondly, the entropy weight
method is used to construct the regional traffic index model, which contains factors reflecting the
geometric characteristics of road sections, traffic flow characteristics of road sections, topological
characteristics of the network, and the characteristics of the network traffic demand imbalance. Taking
Yangpu District of Shanghai as an example, it is proved that the traffic index model can accurately
reflect the traffic operation situation of the region and has good applicability. This offers significant
reference value for relevant authorities in their infrastructure planning and policy-making efforts.
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Fig. 1 Simplified road network diagram
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Table 1 Grade weights of road sections
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Table 2 Weights of evaluation indicators in each period
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Table 3 Traffic indices of Yangpu District in each period
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10:30—10:45 40.5 43.0 57.3 6.2 41.5
10:45—11:00 38.6 40.3 52.7 4.4 36.5
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Table 4 Verification results of traffic indices of Yangpu

District in each period
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6:15—6:30 53 2.3 2.5 6.0 | -56.1 | -53.7 12.2
6:30—6:45 18.6 7.8 7.8 20.5 | =58.0 | =58.0 10.5
6:45—7:00 53.6 | 25.1 26.1 573 |-53.21|-513 7.0
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7:15—7:30 | 110.7 | 48.1 56.4 | 117.8 | =56.5 | -49.0 6.5
7:30—7:45 | 111.9 | 48.5 | 59.2 | 121.0 | =56.7 | =47.1 8.2
7:45—8:00 | 112.4 | 479 58.5 | 121.2 | =57.3 | -48.0 7.9
8:00—8:15 | 109.3 | 43.7 55.8 | 108.0 | -60.0 | -49.0 | -1.2
8:15—8:30 | 108.3 | 39.8 | 50.3 | 100.8 | -63.3 | -53.5| -6.9
8:30—8:45 79.2 | 36.4 | 44.7 83.1 | -54.1 | —-43.6 4.9
8:45—9:00 79.7 | 25.5 33.8 67.2 | -68.0 | -57.6 | -15.8
9:00—9:15 53.1 | 19.3 | 24.1 58.7 | -63.6 | -54.6 10.6
9:15—9:.30 382 | 15.5 18.9 45.5 | -59.5 | -50.7 19.0
9:30—9:45 44.1 | 16.0 19.5 443 | -63.7 | -55.8 0.6
9:45—10:00 | 37.3| 124 16.3 37.6 | -66.9 | -56.4 0.7
10:00—10:15| 30.0 | 10.9 13.4 32.0|-63.6 | -55.4 6.5
10:15—10:30| 30.6 | 11.8 13.3 32.4 | -61.3|-56.6 6.0
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Fig.2 Yangpu District zoning schematic diagram
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Table 5 Verification results of traffic index of subregions in

Yangpu District
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