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Research on the Impact of Signal Timing Optimization at Intersections Based on VISSIM Simulation on Motor
Vehicle Exhaust Emissions——Taking a typical intersection in Yuelu District, Changsha City as an example

Meimei Shan  Ya Zhang Jiayi Tang’

School of Geographical Sciences, Hunan Normal University
[Abstract] To alleviate traffic congestion and vehicle emissions at signalized intersections, this study takes a
typical intersection in Yuelu District, Changsha as a case study and develops a VISSIM—based simulation
framework for timing optimization and emission quantification. A VISSIM model is constructed using field
traffic data, and coupled with the CMEM model to convert second—by—second vehicle speed and acceleration
into emissions of CO, HC, NOx,CO:, and PM. In response to existing problems, comprehensive improvement
schemes including signal timing optimization, phase adjustment, and traffic organization enhancement are
proposed. Simulation results show that during off-peak hours, average speed increases by 14.1% and delay
decreases by 19.7%; during peak hours, average speed rises by 29.4% and delay drops by 23.5%. In terms of
emissions, off-peak reductions reach 9.5%—10.5% for CO, HC, and PM, 8.5% for CO:, and 1.0% for NOx;
during peak hours, CO,HC,CO:, and PM are reduced by 27%—50%, but NOx increases by 12%—13%. This
study verifies the effectiveness of the optimization measures while highlighting the need to address the NOx
rebound issue.
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