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This study focuses on Taichung City bus routes 206, 207, 208, and 209, which
substantially overlap between Fengyuan and Dongshi. Electronic fare card data were
used to analyze passenger demand, temporal distribution, stop-level demand, and the
utilization of extended and diverted services. Based on these analyses, the study
further evaluates the feasibility of establishing the New Fengshi Trunk Line and

restructuring the connecting branch routes.

The results indicate that the Fengyuan—Dongshi corridor has stable and
continuous bidirectional transport demand. Passenger demand is primarily
concentrated in Fengyuan, Dongshi, and several major stops, demonstrating suitable
conditions for consolidating the overlapping routes into a trunk line. Accordingly, this
study proposes integrating the common sections of routes 206, 207, 208, and 209 into
the “New Fengshi Trunk Line,” while repositioning routes 207, 258, and 209 as
branch services connecting Dongshi with Guguan, Zhuolan, and Dongshi Forest

Garden, respectively.

Regarding operational performance, the consolidation of the New Fengshi Trunk
Line could reduce duplicated service provision along the common corridor and
improve the efficiency of vehicle and driver resource allocation. The transfer waiting
time analysis also shows that connections between the New Fengshi Trunk Line and
the restructured routes 207, 258, and 209 can generally be maintained within a
reasonable range, indicating practical operational feasibility. Furthermore, the analysis
of extended and diverted services reveals that the extended Route 206 primarily serves
student commuting demand, the diverted Route 207 mainly meets the basic mobility
needs of older passengers, and the diverted Route 208 serves both general passengers
and students. These findings demonstrate that the extended and diverted services
perform different functions and should be managed differently according to their

respective demand characteristics.

In conclusion, this study uses electronic fare card data to examine route overlap
and actual passenger demand and proposes a restructured network consisting of the
New Fengshi Trunk Line and connecting branch routes. The findings are expected to
serve as a reference for future bus network optimization, service frequency

reallocation, and public transport resource allocation in Taichung City.

Keywords: bus route integration, service redistribution, extended and detour

services , New Fengshi Trunk Line, electronic ticketing data
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