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Abstract [ Objective] To gain insights into the impact of e-
mergencies and incidents on urban rail transit passenger travel
behavior, and assist operational departments in responding
more effectively to operational disruptions caused by such occa-

sions, a questionnaire is specially designed. [ Method] The
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questionnaire design covers both fundamental questions ( re-
vealed preference—RP survey ) and scenario-based questions
('stated preference—SP survey) , addressing emergency scenar-
ios such as train fires, station flooding, and foreign object in-
trusion into tunnels, as well as various travel distance scenarios
including short and long distances on the same line and between
two lines. The questionnaires are collected through offline dis-
tribution at various stations within the Guangzhou Metro net-
work and online via the official public account, gathering a to-
tal of 3,000 valid responses. Based on these questionnaire da-
ta, multinominal Logit ( logistic regression) , abbreviated as
MNL, models are established to quantitatively analyze the in-
fluence degrees of factors such as travel time, travel cost, and
travel frequency on passenger travel choices. [ Result & Con-
clusion] Passenger travel choices are influenced by multiple
factors, including the type of emergency, travel distance, and
travel period. Notably, in short-distance travel scenarios on the
same line, shared bicycles account for an average of over
4.5% of the alternative travel choices. The established MNL
models can evaluate the impact of different diversion measures
on passenger choice probabilities, providing valuable decision
support for operational departments. Future research will focus
on further predicting OD ( origin-destination) demand, redis-
tributing passenger flow, and assessing the effectiveness of di-
version measures to optimize response strategies.

Key words urban rail transit; major risk emergencies; oper-

ation interruption; characteristics of passenger travel behavior
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Tab.1 Basic problem statistical information

i H ETipu FEAR R/ Oy He i/ %
i 1145 38.2
e 5 0 908 30.3
E U B ‘
RN 92 3.1
e 855 28.5
<3 min 274 9.1
RR AT TFE >3 ~10 min 1389 46.3
ST T 4
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> 15 min 415 13.8
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Tab.2 Statistical probability of each choice intention

under M2 selectable condition

B PEFE R %
e HE
G5 Ml M2 M3 M4 M5 M6 + M7 + M8
S1 13.4 67.1 7.2 8.8 3.5
S2 8.0 79.2 5.6 6.3 1.0
TDI1
S3 13.9 42.2 17.4 21.2 5.3
S4 13.6 60.3 7.2 10.7 5.1 3.1
S1 11.4 75.0 5.6 6.5 1.4
S2 8.9 60.6 14.6 13.8 2.1
TD2
S3 11.4 58.2 11.4 16.5 2.6
S4 9.7 65.1 9.0 11.2 2.1 2.9
N 9.7 68.9 5.3 2.6 1.1 12.3
S2 8.4 69.0 6.3 6.5 0.7 9.1
TD3
S3 12.7 59.4 4.2 9.2 1.6 13.0
S4 11.9 68.8 5.2 5.6 1.3 7.2
S1 8.2 67.7 5.6 5.8 0.9 11.7
S2 7.6 177.6 3.1 5.6 0.8 5.3
TD4
S3 12.7 49.8 6.3 8.0 1.0 22.3
S4 11.2  70.5 3.1 7.4 1.0 6.9

*3 BERTERARBEFEESITHE
Tab.3 Statistical probability of each choice intention at

each peak period

s . PR IBAR %

i " MI M2 M3 M4 M5 M6+M7+MS
PPl 16.5 46.5 15.7 18.1 2.5 0.7

TDI PP2 16.3 45.7 22.8 12.0 3.3 0
PP3  16.0 48.9 153 14.6 4.6 0.6
PPl 14.8 52.2 13.9 16.9 1.7 0.7

TD2 PP2 10.9 57.6 18.5 9.8 3.3 0
PP3 13.2 57.7 14.3 12.3 2.6 0
PPl 13.3 52.1 8.0 7.4 1.3 17.8

TD3 PP2 9.8 47.8 10.9 13.0 3.3 15.2
PP3 12.6 559 6.9 57 0.8 18.0
PPl 12.8 53.5 7.0 9.1 0.6 17.0

TD4 PP2 9.8 56.5 15.2 5.4 1.1 12.0
PP3 11.8 57.2 7.4 6.3 1.3 16.0
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Tab.4 Model parameter calibration results

FpE bR el RATmRE ORATSRA Rl Az
PP  -0.0061 -0.0042 -0.6480 0.3220

TD1I PP2 -0.0027 -0.0036 -0.2220 0.2870

PP3 -0.0057 -0.0054 -0.2030 0.2350

PP1  -0.0055 -0.0014 -0.4190 0.4220

T™D2 PP2 -0.0026 -0.0010 -0.1630 0.3960

PP3  -0.0007 -0.0002 -0.3650 0.3830

St PP1  -0.0176 -0.0104 -0.0397 0.4010
TD3 PP2 -0.0016 -0.0058 -0.0492 0.3750

PP3  -0.0047 -0.0055 -0.1190 0.3460

PPI  -0.0076 -0.0060 -0.2920 0.3740

T™D4 PP2 -0.0117 -0.0072 -0.0707 0.3590

PP3  -0.0131 -0.0070 -0.0358 0.3450

PPI -0.0128 -0.0121 -0.4650 0.4000

TD1I PP2  -0.0229 -0.0074 -0.276 0 0.4590

PP3  -0.0385 -0.0033 -0.4820 0.4830

PPI -0.0191 -0.0135 -0.9420 0.2860

TD2 PP2 -0.0373 -0.0067 -1.6600 0.2650

PP3 -0.0658 -0.0100 -3.8900 0.2840

- PPI  -0.0025 -0.0056 -0.0489 0.4180
TD3 PP2 -0.0110 -0.0078 -0.0085 0.4400

PP3 -0.01630 -0.0066 -0.0632 0.5030

PPI  -0.0061 -0.0144 -0.6390 0.5850

TD4 PP2 -0.0064 -0.0068 -0.7190 0.5520

PP3 -0.0175 -0.0167 -0.2460 0.6160

PPI  -0.0235 -0.0062 -0.4800 0.0736

D1 PP2 -0.0066 -0.0109 -0.9010 0.1110

PP3 -0.0091 -0.0118 -0.8270 0.1050

PPI  -0.0203 -0.0147 -0.2770 0.2580

TD2 PP2 -0.0302 -0.0185 -0.1600 0.2590

PP3 -0.0323 -0.0138 -0.0867 0.2810

5 PPI -0.0062 -0.0017 -0.0166 0.3470
TD3 PP2 -0.0024 -0.0023 -0.1660 0.2560

PP3 -0.0039 -0.0016 -0.0914 0.2480

PPl  -0.0176 -0.0008 -0.5630 0.2240

TD4 PP2 -0.016 8 -0.0039 -0.6300 0.2410

PP3 -0.0303 -0.0062 -1.0500 0.2620
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