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Abstract

The COVID-19 pandemic, brought a significant impact on many different fields around the
world from the beginning of 2020, is also bringing attention to the concept of social exclusion.
Some people have difficulty accessing basic human rights such as education and health care. In
this study, we focused on the mobility rights, and tried to quantitatively prove the extent to
which infectious diseases affect unfairly according to the life pattern, location of each living
area and the existence of transportation alternatives in Daejeon city. From the first to the third
pandemic shock as Korea Disease Control and Prevention Agency (KDCA) defines, an
examination was conducted from the point of view of the disruption and resilience of the
system. Shock-recovery model of each pandemic phases were defined, representative
parameters were derived from the passenger demand data specific to each route. Residents of
regions that have limited access to public transportation and a limited variety of available
choices tend to demonstrate a reasonably high level of both flexibility and dependency.
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Figure 3. Data preprocessing - workday filtering, running method, local weighted regression
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Table 1. Three phases of the COVID-19 pandemic in Korea
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Figure 4. Daejeon bus demand for each phase: relative scale
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Figure 4, Daejeon bus demand for each phase: relative scale (continued)
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Figure 5. Total parameters
Table 2. Parameters of shock phase N (for each line)
Parameter Name Definition
Time T v (W=1,23)  The first day of Nth pandemic shock
Value Tin v (N=1,2,3) Time at the maximum drop in performance during the Nth shock phase
T.. v (N=1,23) Time at the first visible recovery of Nth shock phase
Onboarding On;,, v (N=1,2,3)  Onboarding demand right before Nth shock (demand on 7, ,)
Value On,;, v (N=1,2,3) The minimal onboarding demand during the Nth shock phase (demand on
];nm N)
On,,. v (N=1,2,3)  Recovered demand of Nth shock phase (demand on 7, ,)
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Table 2. Parameters of shock phase N (for each line) (continued)

Parameter Name Definition
Derived Ver (N=1,2,3) Recovery speed of Nth shock phase
Value A . ( rec_N On’min N)
Recovery speed: (T, v T ) [/day]

A el A7 T SAPE R S 74 ol Ae) RE L AelA] 1 gk Lehiis A Figure 63} 22
I} Qlof e}, ofof Al AT AL A E R AEH v fRS0] vt WS Ao 24 o Bk
w0] E44 WEHE At /b2 1) A4 iedlo] Bl 2) 2 3 Kol 107 :Alo] Wag 3) &
2he ol 107 1410 Baghg vl iilo] A|Lh Aojo] B4 Eat 4] 1eis) BAlsjct

Mo ox M

Minimum Onboarding Value (On,,;,) Plot

Each dotted line

e ==lp represents one Bus Line
(For example, this line is #603)
=t #616

—t—p #313

o ——> #0918

|

—> #104

v' So this point indicates:
On,,;, Parameter Value
In Phase 2
Of line #104

Parameter Value of Phase 2 Phase 3
Phase 1

Figure 6. Sample plotting - parameter value change for each shock phase

a1t

AR dojzl mPaS go) WakE 1-3%
107] 1AL, 3191 107) e B5ah 5 o Al A2

1. 27| &4 £2(Initial onboarding)

Z7] &% 485 U= Figure 7-2 274 538 A7)0l A Blojitthal tiZo] SlAleh= Aol A v
Q59 IaE Wetetal & 4= 9ok COVID-19 th5-389] k= ‘?:}7] Q1 13}ef| sfF stk Mgkl 713
ke s ot 7] " 871 7 Wk 33k ti 738 A7) 9] 271 T8k A7t FERA| =0, 49 = A
S = THA 12} U538 A7l 7P A 7855k oL 519 ‘_—._/HJ S e HISSH| A = et W] ol
S A wEFrHE AEste] diFnE 4839 2l o] B2 Choice User] HlE&©] 519] Ao A =

Bl
oft
+

Hir

[\

ol

t]

b
lo

53

S 491 1070 A1) 8191 107) 1 419) A8 Aol A ugke of, o B2 1 o

o5 He 1o Mol Tfst 407} 757 LheRdeh. vhel B4, 94, 0t 5 5847} o] 50] F2 S0 2§
5 AEA Aol hFRE Ao Sast Hlna ol

[2], H 418 A 7%, 2023 12¢ 841



Article A Study about Imbalanced of Public Transportation Infra with Pandemic Situations and Demand Reduction-Recovery Pattern: Case of Daejeon, Korea

Initial Onboarding Passengers

Top 10 Lines
07
03 Phase 1 Phase 2 Phase 3
91
Top 10 605 603 912 711 103 501 115 704 512 107
08 Lawer 10 104 315 101 918 211 203 119 202 316 108

* bhre Prove 2 Lower 10 Lines

Phase 3 13
1.04

07
Phase 1 Phase 2 Phase 3

Figure 7. Total, top and lower 10 lines with initial onboarding value

2|4 B £Q2(Minimal onboarding)

Figure 89141 iRl 4 ' 40 8208 i 529 9ol 71 27 treht S a3e] /b ol e
1] $RFE AR 1 8 71 1 271 8 e 54% 2 el dasidon 237 i
@ A7)oll 407 Aago] thi $8te 202 Walt) o] ol 8abEo] thgal Ao] 485te] S uie A
7t R121e11 b g A0 S - Sick, Rt 4] eAle] Hla) 515] ledte] 4% 7480] ° 9
shloirt. o] 9| 27] 4 59 B4e} nbirbA R, AelE 0187 Choice Userd] Hl-&o] 8h9] i ilell A 19t
e ﬂﬂl’@ﬂ}

ZLATS] 1070 ATt 3191 1070 0] ARE AEollA] AMRE 1, 27 W4 420 BAT A of
4 %i— oo olFsle ieAlo] 2 P4 el § X, 2 AR Ad0] 2 P4 4.2 glo] etk

Top 10 Lines

Minimal Onboarding Passengers i

vy

08

07 Phase 1 Phase 2 Phase 3

f""l/' s Top 10 603 711 616 115 114 703 704 602 912 612
S 5 Lower 10 104 918 101 315 202 216 121 313 317 513
061 Sl 09
2 Lower 10 Lines
31 ¥ 08
e
04 0.69
Phase 1 Phase 2 Phase 3 o7 0,66
061 0.52
bl
.
05

04— T T
Phase 1 Phase 2 Phase 3

Figure 8. Total, top and lower 10 lines with minimal onboarding value

842

Journal of Korean Society of Transportation Vol.41 No.7 December 2023



LEE, Joohee - KIM, Jihu + YEO, Hwasoo Article

3. 3|2 &% 4£2(Recovered onboarding)
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