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ABSTRACT

Purpose: The purpose of this study is to study how to activate the use of public transportation by identi-
fying the main factors that reduce the use of public transportation due to external influences such as
COVID-19 infectious diseases. Method: This study analyzed the connection between the traffic behavior
and the characteristics of public transportation use in the metropolitan area changed by COVID-19 with
COVID-19 indicators, and analyzed social and environmental factors affecting traffic. Results: It was
analyzed that the traffic behavior in the metropolitan area moves from commercial areas to tourist resort
areas, the number of COVID-19 deaths affects the use of public transportation, and the lower the
deviation between population density, agricultural and forestry areas, and gender ratios due to social and
environmental factors, the more significant differences are shown. Conclusion: In the future, it will be
able to be activated as a basic analysis model for revitalizing the city's transportation system, regional
bases, and various social and economic indicators, such as quarantine of public transportation and social
distancing, and can be used as basic data for establishing public transport policy directions according to
major influencing factors.

Keywords: COVID-19, Analysis of Network Centrality, Metropolitan Area Transit Hub, Charac-
teristics of Public Transportation, Social and Environmental Factors
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Fig. 2. GIS distribution of network centrality changes in Administrative Dong units
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Table 3. Comparison of monthly traffic volume of public transportation in Incheon Metropolitan City and increase and
decrease before and after COVID-19

o 2019 2020 2021 Phase 1(2019-2020) Phase 2(2020-2021)

Y BY% 30E SUY IUE ST SUE 3T SUE Y1 WY 30E vn
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Table 4. Correlation coefficient between public transportation traffic volume and COVID-19 indicators
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Fig. 4. Correlation between public transportation traffic volume and COVID-19 indicators
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Table 5. Classification of social and environmental influencing factors(variables)
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0.1 oJ5}= HohH, Z Q1L ATl

199 v, EHA S g, AS5E ollM Frefet At

-value -value

= R Phase 1 IF”hase 2 Phase 3 = He Phase 1 Il:hase 2 Phase 3

z,  FAAYGHE 029 0.54 0.99 T AJH] 0.87 0.16 0 xxx

z, AAAGHE 097 0.3 0.64 i ENRIE 0.27 0.59 0.59

g, FIAGHE 063 007 * 067 T,  APAFHE 021 0.51 0.16

z, SAAGHE 081 0.53 0.45 ry ARSI EE 023 0.47 0.1

ry =AY HE 039 0.01 =**x 0.29 Ty AE5=5 009 = 01 * 036

g A7 0.04 *x 043 0.29 Ty SAIZ7F 0.44 0.37 0.68

s A= 006 * 041 0.36 T AN EEET 099 0.81 0.29

g TEE 0 **x 035 007 * |y BHEE 0.58 0.49 0.66

z,  1Q97FLHE 077 0.4 0.5 Ty EHANBIEEE 041 0.52 0.91
p*<0.1, p**<0.5, px**<0.01

KOSDI 229



ofof| A & &-§-5|]

=]
pL

o

Hol= o=

=

=

Fx}o]

—

o

e 5w 2

fl s

O

0|3
1A A U-gel. HIEYA

gy

SE

QX

[e)

A F2ih9R

SREISE]

—

2

1=

Journal of the Society of Disaster Information | Vol. 20, No. 1, March 2024

o]5 B¢ O™, Phase 3+ A7HA L} AJH]o A 2]

Ok

w0

- A 24

baps]

AR 2 e

AIE A1

Z

=
[

2 Qro g T A9 i

24

4

=
o

oltt. HIEHA

i
ol

—

<k

7

o]
o

mmo

&

I
ar

T 2]

o

Ful'Eo] ojH?
ok
-

Stof o

1

7t

12, F21H9 2| &
Jo] R0 AW 9

°

J
LB |

o

°

H
LB |

3 = gl

o]
o

5 SYBEHE AALEH L

A nj

e

==
=

2t

7] %5 oher

o 2 AR e

=
T—E’—o 1:10

=
—

[e]

<
il

10
o

Q.

[e]
SR

el

stod

HEO E;

1 H7d=

—

S5O0

Bl Hop7F A W B0

Q o
Al

Tty

-

oh F2H9Z Q

ot

o

219
KOSDI

q

Bx

=

1=
pLe

1

o
A8

8

3|
S

o &

S

23

3 4 o}

S

_?4

quarters, Korea Disease Control and Prevention Agency(KDCA) (2022). “Two-year report of COVID-19 outbreak

the impact of COVID-19.” Journal of the Korean Transportation Association, Vol. 39, No. 4, pp. 447-463.
[2] Chae, S.-j., Jin, J.-i., (2022). “Do people change transportation during COVID-19?: Centering around 2020 Seoul

household passage in the metropolitan area.” National Research, Vol. 76, pp. 31-45.

[1] Bhin, M.-y., Son, S.-k., Cho, C.-h. (2021). “An analysis of regional characteristics of change in bus traffic based on
survey citizen survey data.” National Territory Planning, Vol. 57, No. 7, pp. 26-40.

[3] Choo, S.-h., Lee, H.-s., Shin, H.-j. (2013). “Analyzing changes in passing behavior of the elderly using data on

[4] Data Analysis Team, Epidemiological Investigation and Analysis Task Force, Central Disease Control Head-

References

230



Byoung-Jo Yoon et al. | 4 Study on Social and Environmental Factors Affecting Traffic Behavior and Public Transportation according to COVID-19

from January 20, 2020 to January 19, 2022 in the Republic of Korea.” Public Health Weekly Report, Vol. 15, No. 7,
pp. 414-426.

[5] Gyeonggi-do Traffic DB Center (2020). Change in the Number of Bus Passengers Before and After COVID-19.
Traffic Information Center, Gyeonggi-do.

[6] Han, K.-h., Kim, D.-k., Kang, W., So J.-h., Lee, C.-k. (2021). “Analyzing the current status and correlation of traffic
demand according to COVID-19 indicators.” Journal of the Korean ITS Association, Vol. 20, No.6, pp. 55-65.
[7] Incheon Metropolitan City (2021). 2021 Incheon Statistical Yearbook. Incheon.
[8] Jang, D.-i., Won, M.-g., Jo, J.-s., Choi, J.-m. (2021). A Study on POST COVID-19 Response Strategies by
Transportation Sector - Analysis of Traffic Behavior Change and Policy Response -. Korea Transportation Institute.
[9] Kim, J.-h., Kim, H.-j., Kim, G.-s. (2023). “A study on Al-based predictive models of COVID-19 and changes in the
public’s choice of transportation.” Paper of the Korean Society of Information Technology, Vol. 21, No. 4, pp. 1-9.
[10] Lee, S.-h., Kim, J.-s., Kim, M.-s., Woo, Y.-h. (2013). “A study on the analysis of transportation selection behavior of
public transportation users.” Journal of the Korean ITS Association, Vol. 12, No. 1, pp. 147-157.
[11] Moon, D.H. (2023). Analysis of changes in centrality and influencing factors in Seoul before and after COVID-19 .
Master Thesis, Gachon University.

[12] Sung, H.-g. (2020). “Understanding the discriminatory characteristics of the determinants of the choice of
commuting means for single-person households through comparison with multi-person households.” LHI Journal of
Land, Housing, and Urban Couples, Vol. 11, No. 2, pp. 1-14.

[13] WHO (2021). COVID-19 Weekly Report. Swiss.

[14] Yue, H., Will, B., Samantha, S., Dan, W. (2020). “Impacts of COVID-19 mode shift on road traffic.” arXiv2005.
01610.

KOSDI 231



