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Abstract

As the number of new cases of COVID-19 increased, the fear of infection increased, which
led to a change in travel behavior, including a significant decrease in frequency. This pattern of
decreasing frequency when the number of cases spiked and increasing frequency when the
pandemic stabilized showed a certain degree of congruity between frequency and the evolution
of the number of pandemic cases. Based on this congruity, it seems that customized demand
management policies are possible to prepare for changes in traffic frequency during a pan-
demic. However, if the degree of congruity between the two phenomena varies by pandemic
phase and region, it is necessary to accurately measure the magnitude of the difference and
identify the factors that cause such differences. This study aims to measure the degree of
congruity between public transportation use and changes in the number of pandemic cases and
to identify factors that influence this congruity. To this end, bus card data from Gyeonggi
Province collected from January 2020 to April 2021 was analyzed using the Dynamic Time
Warp (DTW) algorithm and correlation analysis. The analysis showed that the degree of
congruity of the change trend is higher in densely populated areas but gradually decreases due
to fatigue as the disease continues for a longer period of time. These findings have important
implications for transportation demand policies during a pandemic.
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Figure 1. Overall time warping computation: Adjusted from Lee et al.(2017), Aach and Church(2001), and Keogh and
Ratanamahatana(2005) for the current analysis data at hand
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(4)
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o]7]4, P= COVID-19 A8 ©A o] & 4 K= piiA) ©A0] @4 5, K= Ki+..+K, + ... + Kpolth.
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o1 G 71712171 T2 AR deciion )2k FEFHIEM, 2023). Sl 7 7] ol
7Y RS el JUe) o] U T Hof chid nodes AT, oG epol 7251
OF Q1% WAL TPt 7 child nodecl A 1 9] GRS F 4 BHsH FEEE W FES 2 A
o] Aleslo] 1 the w1 ] child node S ;wom oISl 2 A B P A4, O ool Belt At
B WF o] 27P5 T 1) 7H X 71 FTHEIL o] Aol DTW 4-5o0] §AKE A% 2| 50| Hol DTW
g0l S 5 FHE 155 CHAIDoﬂ ofs] et 0 2 2 ERSS vl gk,

AT 22

AT A2 7 E2A, B2 = W] 7 A2 ﬁgxé TRIQ1 54770 F& AR A g o BE Zih A7 ke
2879 A2} 37]9] o2 A E]o] glow, 10,171 km22] HA | oF 1,300%F 2] Fxlo] AFstar 9l QI H
51,2479/ km2o]c}, 20204 @), o] A <le] W A]Aﬂ— 24709] Ao B A LA} 204709 <, 1,846
7he] WA A, 37,2377 Aoz A E o] QtH(Gyeonggi Transportation DB Center, 2020). Y 7]& <F
3 whnt o o] WA ARG A7} 440 T 5] 0] Bl AE S s,

it

B0 291 2tz 2020 1€ 202 (P)HH 20214 49 18A(D)7HA] 9] 219 713t F $-5kA ) Kt
TFAHoR, BAS Qo ok Al 714 Hlole & £43inh: (1) AHe]E oA Algot= =il 7t 2219
A7 2R %, ) 2V 54770 5 W12 AR Z1S Ho] mu) A FLEA A S3leks F7E A F47 4,
(3) 219448 A A7 AL (GRD oA =48 54770 Soll gt QI 2 AR E A A E4, o5 FE] 52 A=
7h 270ck, Table 1o] A429] 54 5744 542 ackic.

Table 1. Statistical summary of the regional characteristics

N Mean Standard dev. Min Max

population 542 24527.58 18418.858 157 132495
elderly ratio 542 .2370 .09705 .05 .55
sex ratio 542 .5094 .02449 46 .64
area (km?) 542 18.4326 27.3682 2.73 229.90
population density 547 9072.7825 10161.43830 0 49192.46
# persons per household 542 2.3156 .35292 1.36 3.34
# kindergarten kids 542 317.5664 367.0310 0 2655
# students before university 542 2718.2619 2589.4722 0 16878
residential ratio (%) 542 33.0443 26.24177 0 97.39
commercial ratio (%) 542 45415 8.43316 0 54.03
industrial ratio (%) 542 5.8090 17.37374 0 100.00
greenery ratio (%) 542 55.3137 31.02475 0 100.00
# workers 530 8917.12 10540.363 0 122384
# employed 530 5714.01 8518.866 0 107667
# part—time workers 530 1226.75 1161.767 0 10564
# self-runners 530 1316.90 1082.201 0 8203
# retail shops 530 44,34 31.571 0 202
# street stalls 530 17.65 25.663 0 340
# pubs 530 202.67 160.536 0 1030
# restaurants 530 76.46 79.115 0 581
# cinema companies 530 1.36 4.150 0 75
# private educational institutes 530 44.06 39.572 0 267
# creative/art services 530 1.88 3.311 0 32
# library/history services 530 5.37 5.716 0 46
# sports services 530 18.31 16.216 0 108
# recreation/leis services 530 29.04 29.341 0 214
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Table 1. Statistical summary of the regional characteristics (continued)

N Mean Standard dev. Min Max
# cosmetic/bath services 530 71.69 65.056 0 516
# wedding/funeral services 530 21.60 17.420 0 122
bus boarding freq. 509 8483.70 8200.014 8 54611
outbound bus board freq. 509 976.35 1530.986 0 10877
bus trip av. duration(min) 509 813.47 554.998 20.86 3933.67
outbound bus av. duration 509 61.59 51.621 0 322.50
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Figure 3. Weekly number of newly confirmed COVID-19 cases in Korea and bus use frequency in dongs
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Figure 5. CHAID result of the overall DTW groups (Hit ratio = 60.3%)
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