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Optimization Scheme of the Urban Rail Transit Line Driving Plan Based
on Temporal and Spatial Passenger Flow Distribution

WANG Shuwen

(1. Beijing Urban Construction Design & Development Group Co., Limited, Beijing 100037; 2. Operation
Department, Yunnan UCD Railway Transportation Investment and Construction Co., Ltd., Kunming 650000)

Abstract: The development of urban rail transit often goes through several stages, such as new line opening, passenger flow
growth, and insufficient transportation capacity. When it enters the network operation stage, passenger flow will significantly
increase and change, which makes operational organization more difficult. Hence, the temporal and spatial distribution
characteristics of urban rail transit passenger flow are analyzed in detail. According to these characteristics, optimizing the
full-day driving plan is of great significance for improving the operational efficiency and operational quality of urban rail
transit. This paper focuses on the analysis of the temporal and spatial passenger flow distribution characteristics; proposes the
driving interval and logarithm optimization model; and uses the optimal cut method for orderly samples to divide the
operational time and achieve the purpose of optimizing the full-day operation plan.

Keywords: urban rail transit; full-day train operation plan; passenger flow; method of optimal cut for orderly samples
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Fig. 1 Time distribution of inbound passenger flow on weekdays of Line 3 (bimodal)
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Time distribution of inbound passenger flow on weekends of Line 3 (single peak type)
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Fig. 3 Distribution of maximum cross-sectional passenger flow in the upper and lower reaches on weekdays of Line 3
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Fig. 4 Distribution of passenger flow in each section of Line 3 during peak hours on weekdays
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Tab.1 Weekday full-time driving plan for the first phase of Lines 1 and 2 (preliminary plan)

s BB 30 mir} N ) it % iﬂi‘ﬁ'%’i THAT 3% x| i?i 18] % G| Fr%
BiRTIANR i A/ 5t B /3t ++ F 48 /min JAH /min

1 06: 30—06: 59 142 0.130 1 30 10
2 07: 00—07: 29 825 0.753 1 30 10
3 07: 30—07: 59 2773 2.532 3 10 10
4 08: 00—08: 29 6 050 5.525 6 5 5

5 08: 30—08: 59 6 643 6.067 7 4.29 4.29
6 09: 00—09: 29 3416 3.120 4 7.5 7.5
7 09: 30—09: 59 2 629 2.401 3 10 10
8 10: 00—10: 29 2281 2.083 3 10 10
9 10: 30—10: 59 2199 2.008 3 10 10
10 11: 00—11: 29 2018 1.843 2 15 10
11 11: 30—11: 59 2 085 1.904 2 15 10
12 12: 00—12: 29 1 860 1.699 2 15 10
13 12: 30—12: 59 2 044 1.867 2 15 10
14 13: 00—13: 29 2017 1.842 2 15 10
15 13: 30—13: 59 2439 2.227 3 10 10
16 14: 00—14: 29 2344 2.141 3 10 10
17 14: 30—14: 59 2563 2.341 3 10 10
18 15: 00—15: 29 2610 2.384 3 10 10
19 15: 30—15: 59 2 345 2.142 3 10 10
20 16: 00—16: 29 2616 2.389 3 10 10
21 16: 30—16: 59 2829 2.584 3 10 10
22 17: 00—17: 29 3081 2.814 3 10 10
23 17: 30—17: 59 4430 4.046 5 6 6

24 18: 00—18: 29 4953 4.523 5 6 6

25 18: 30—18: 59 5380 4913 5 6 6

26 19: 00—19: 29 3630 3.315 4 7.5 7.5
27 19: 30—19: 59 2510 2.292 3 10 10
28 20: 00—20: 29 2123 1.939 2 15 10
29 20: 30—20: 59 1723 1.574 2 15 10
30 21: 00—21: 29 1691 1.544 2 15 10
31 21: 30—21: 59 1757 1.605 2 15 10
32 22: 00—22: 29 1616 1.476 2 15 10
33 22: 30—22: 59 1273 1.163 2 15 10
34 23: 00—23: 29 441 0.403 1 30 10
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Tab.2 Optimal segmentation results of ordered samples

R REIK mESENER
2 2.5000 1-6, 7-34
3 1.5577 1-3, 4-5, 6-34
4 1.1182  1-6, 7-22, 23-26, 27-34
5 02262 1-3, 4-6, 7-22, 23-26, 27-34
6 0.0595 1-3, 4-5, 6, 7-22, 23-26, 27-34
7 0.0077  1-3, 4-5, 6, 7-22, 23-25, 26, 27-34
8 0.0000 1-3, 4, 5, 6, 7-22, 23-25, 26, 27-34
9 0.0000 1-2, 3, 4, 5, 6, 7-22, 23-25, 26, 27-34
10 0.0000 1, 2, 3, 4, 5, 6, 7-22, 23-25, 26, 27-34
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Tab.3 Optimal segmentation and driving interval plan
during weekdays
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124 SR ] F&/min B R 18] [%/min
1 06:30—07: 59 10 1 06: 30—07: 59 10

2 08:00—08:59 429 2 08: 00—09: 29 4.29
3 09: 00—09: 29 7.5 3 09:30—17: 29 10
3 09:30—17: 29 10 4 17: 30—19: 29 6

5 17:30—18: 59 6 5 19:30—23: 29 10
6 19: 00—19: 29 7.5
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Tab. 4 Full-time driving plan for the first phase of Line 1 and Line 2 (excluding branch lines) (optimized plan)

Vi e d 47 % 9] [%/min Fr4T 2 /5
1 06: 30—06: 59 10 6
2 07: 00—07: 29 10 6
3 07: 30—07: 59 10 6
4 08: 00—08: 29 429 14
5 08: 30—08: 59 429 14
6 09: 00—09: 29 75 8
7 09: 30—09: 59 10 6
8 10: 00—10: 29 10 6
9 10: 30—10: 59 10 6
10 11: 00—11: 29 10 6
11 11: 30—11: 59 10 6
12 12: 00—12: 29 10 6
13 12: 30—12: 59 10 6
14 13: 00—13; 29 10 6
15 13: 30—13: 59 10 6
16 14: 00—14: 29 10 6
17 14: 30—14: 59 10 6
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A5 EERR 47 % 18] F%/min T 4T X #e /7
18 15: 00—15: 29 10 6
19 15: 30—15: 59 10 6
20 16: 00—16: 29 10 6
21 16: 30—16: 59 10 6
22 17: 00—17: 29 10 6
23 17: 30—17: 59 6 10
24 18: 00—18: 29 6 10
25 18: 30—18: 59 6 10
26 19: 00—19: 29 7.5 8
27 19: 30—19: 59 10 6
28 20: 00—20: 29 10 6
29 20: 30—20: 59 10 6
30 21: 00—21: 29 10 6
31 21: 30—21: 59 10 6
32 22: 00—22: 29 10 6
33 22: 30—22: 59 10 6
34 23. 00—23: 29 10 6
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