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Abstract

This study aims to investigate the current operational status of Taichung City's core bus
route, "Route 500 Zhongging Main Line," and its related routes. It primarily diagnoses
supply-demand 1mbalances—such as peak-hour corridor capacity shortages, suburban
capacity 1dling caused by overly long routes, and nighttime excess capacity—and proposes

concrete optimization plans.

During the research process, the team integrated 2024 electronic ticketing big data to
conduct spatiotemporal Origin-Destination (OD) trip analyses and utilized Geographic
Information Systems (GIS) to evaluate surrounding land use, road network conditions, and
vehicle turnaround movements. Simultaneously, based on the Transit Capacity and Quality
of Service Manual (TCQSM) standards and the TCRP midpoint arc elasticity formula, the
study quantitatively evaluated the impacts of headway adjustments and route short-turning,

supplemented by smart card data to explore the ridership characteristics of key nodes.

The research findings show that the strategy of "increasing peak-hour frequency,
short-turning off-peak services, and reducing nighttime trips" can significantly improve
operational efficiency. This includes adding express "leapfrog" bus services at 17:00 on
weekdays to relieve student commuter congestion; operating short-turn shuttle services
between Taichung Station and Daya during off-peak hours while moderately adjusting
headways 1n the suburban Qingshui section to 60 minutes to eliminate ineffective capacity;
and fine-tuning nighttime headways from 30 minutes to 45 minutes to reduce costs while
maintaining essential public mobility. Furthermore, the study recommends establishing bus

priority lanes and improving head-sign LED destination displays.

The findings and evaluation models of this study can serve as practical decision-
making references for municipal transportation authorities and bus operators in trunk bus

scheduling and dispatching, route streamlining, and public transit resource allocation.

Keyword : Trunk Line ~ Skip-Stop Bus ~ Electronic Ticket Analysis
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Orig_Max_LF(%)  Orig_Min_LF(%)

(BA4t) fEE

Direction Hour
0 6:00

07:00

08:00

09:00

0 10:00

11:00

012:00

013:00

0 14:00

0 15:00

0 16:00

017:00

0 18:00

1 6:00

17:00

1.8:00

19:00

110:00
111:00
112:00
113:00
114:00
115:00
116:00
117:00
118:00

(Ef+/\) FHRE

Orig_Buses New_Buses Orig_Avg_LF(%)

10.22
233
1.73
35
2.54
4.06
4.18
3.89
4
3.56
341
326
28
1.78
3.75
3.84
339
3.69
3.39
4.19
4.15
327
442
4
3.46
352

11.22

333
2.73
45
3.54
5.06
5.18
4.89
5
4.56
441
426
38
278
475
4.84
439

446
452

243
62.8
75.6
30.5
40
25.1
24.4
237
19.6
18.8
23
30
203
33
35
42
42
4.1
27
34
22
12
27
38
37
42

337
84.1
104.2
409
544
34.1
313
311
25
23.1
32
47.1
23
49
49
8.4
79
7
49
5.6
3
24
3.8
9.1
55
6.3

44

0.2
0.7
0.2
0.1
0.1
0.1

0
0.1
0.1

0
0.1
0.1

0

0

cocococoo

cococoo

New_Avg_LF(%)
26.6
529
57.6
28.6
345
24.2
237
227
189
17.6
214
27.6

New_Max_LF(%)
369
708
79.4
383

47
329
30.4
298
24.1
217
298
33
203

38
47

8
73
66
45
55
29
22
37
88
5.1
59

New_Min_LF(%)
0
0.1
0.5
0.2
0

=8 e =
coocococoocotbiftobL ol

oo

cocococo

{TIEERIE I @ PRI IR R

Avg%

23
99
-18
-19
5.5
09
0.7
-1
0.7
-12
-1.6
224
223
0.8
0.2
0.2
03
0.2
0.2
0.1
0.1
0.1
0
0.1
0.3
02

Max%

32
-13.3
248

26
14
-12
0.9
-13
09
-14
22
38
27
-11
02
04
0.6
04
04
0.1
0.1
02
0.1
03
0.4
-0.4

Min%
0
-0.1
-0.2
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Direction Hour Orig_Buses New_Buses Lost_PassengersCAZU/F)  Orig_Avg_LF(%) Orig_Max_LF(%) Orig_Min_LF(%) New_Avg_LF(%) New_Max_LF(%) New_Min_LF(%) Avg Max% Min%
06:00 6.23 5.23 83 12.5 39.6 0.5 109 34.6 0.4 I 6 -5 0.1
07:00 278 178 5 16.8 433 0.7 19.3 49.6 0.8 25 63 0.1
038:00 233 1.33 4.4 178 415 0.8 28 533 1 5 1.8 02
09:00 243 143 3.6 139 307 0.8 17.3 382 0.9 34 7.5 0.1
010:00 1.87 0.87 4 20.2 39.2 0.5 319 61.9 0.7 117 27 0.2
011:00 313 213 4.1 124 226 0.3 134 244 0.4 1 18 0.1
012:00 333 233 32 9.1 182 0.3 9.6 19.1 0.3 0.5 0.9 0
013:00 3.1 21 4 123 22 0.3 133 24 0.3 1 18 0
0 14:00 276 1.76 27 9.2 16.7 0.4 10.6 192 0.5 1.4 25 0.1
015:00 273 1.73 29 9.9 16.8 0.2 115 19.5 0.2 1.6 27 0
016:00 249 1 4) 54 20.4 327 0.3 25 40.1 0.4 46 74 0.1
0 17:00 227 5.6 231 35 0.7 30.4 46 0.9 73 11 0.2
0 18:00 2.06 l 06 28 128 21 0.3 183 30 04 55 9 0.1
1 6:00 0.76 0 0.1 1.2 6.6 0 0 0 0 -12 -6.6 0
17:00 1.65 0.65 0.2 11 7.1 0 2.1 133 0 1 62 0
1 8:00 2.01 1.01 0.2 0.8 34 0 12 5 0 0.4 1.6 0
19:00 227 1.27 0.2 0.7 3.1 0 09 4.1 0 0.2 1 0
110:00 246 1.46 0.2 0.7 33 0 09 4 0 0.2 0.7 0
111:00 2.06 1.06 0.1 0.6 2.1 0 08 3 0 0.2 09 0
112:00 259 1.59 0.2 0.6 24 0 0.7 29 0 0.1 0.5 0
113:00 234 1.34 0.2 0.6 24 0 08 3 0 0.2 0.6 0
1 14:00 1.64 0.64 0.1 0.3 1 0 0.6 1.9 0 03 09 0
115:00 253 1.53 0.2 0.7 28 0 08 34 0 0.1 0.6 0
116:00 219 119 0.2 0.9 32 0 12 43 0 0.3 1.1 0
117:00 247 1.47 03 1 36 0 12 44 0 0.2 08 0
1 18:00 258 1.58 0.2 0.9 4.6 0 1.1 55 0 0.2 09 0
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=((Q2-Q1)(F1 +F2))/((F2-F1)(Q1+Q2))
0.46=((Q2-Q1)*(2+1.333))/((1.333-2) * (Q1 +Q2))
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