@ i PISSN: 1226-7147, elSSN: 2383-9171
O .], § https://doi.org/10.17208/jkpa.2022.08.57.4.94
@

TA| gIRAZAA 2Ho|A vlgHe ZAE

Journal of Korea Planning Association Vol.57, No.4 (2022)
HE=E - ZAIAIZESX] 'SEA R, M57E M4S pp.94-104

'.) Check for updates

T2 TA| A

. fﬂib}—19 5‘;7] Q‘/ﬂ_‘/\] ]Oﬂ IJ-E]-L]- E%aﬂ H:]Q.H je oj:ll*,**

An Insight to Post-COVID Cities in Terms of City Resilience
: Analysis of Mobility Trends during the Initial Stage of COVID-19
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Abstract

The COVID-19 pandemic has changed the mobility behavior of urban people. To prepare a prompt response to the post-
COVID era and to improve city resilience for the next generation, this study seeks to understand the mobility changes
and analyzes the factors that affected the change. This study assumes that mobility changes on weekdays, weekends,
and internal and external mobility will occur differently due to COVID-19. The dependent variable is a difference in Living
Population (LP) in 2020 compared to 2019, and the explanatory variables are factors in population density, car ownership
density, land use, temperature, precipitation, and COVID-19-related policy factors, including the frequency of emergency
texts, the number of confirmed cases, and daily press releases. Since the data are approximately one-day units for two
years and 25 districts in Seoul, panel Generalized Least Squares was applied to control heterogeneity and time-series
autocorrelation in the panel data. The result indicates that news frequency increases internal mobility and decreases
external mobility regardless of weekdays or weekends, which means long-distance mobility was substituted by mobility
in the nearby areas. The COVID-19-related policy factors are found to be effective in controlling urban mobility, and
alternatives to provide COVID-19 information transparently should be considered at a more detailed level, depending on
the measured taken by different districts to manage the post-COVID era changes.
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Figure 1. Covid19 mortality: observed case-fatality ratio
Source: Johns Hopkins University & Medicine
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Table 1. Variable list
Variables Unit

Living population Daily total

Temporal range Source

data.seoul.go.kr
2019.01.21.~2019.07.02.

Weather Temperature Daily average 2020.07.20.~2020.06.30. .
Precipitation % ' gokr
Frequency of emergency texts Daily total safekorea.go.kr
Confirmed cases Daily total 2020.01.20.~2020.06.30. safekorea.go.kr
Daily press releases Daily total bigkinds.or.kr
Population density 1,000/km? Based on 2019 data.seoul.go.kr
Car ownership 1,000/km? Based on 2020 KOSIS
I;gednuasrzgesidential, commercial, industrial, k2 Based on 2019 KOSIS
Table 2. Result of hausman test
Y, =a+B,TV, +B,TI+v,+¢,, (1)
(=1.2.242 = 1.2.163) Internal External
Chisq df p-value Chisq df p-value
A7 ¥, = FEUSR AT AN 2000t Tl 212 5 088 12 5 0%
20199 B3k ol 2 oulgitt, TV, = AwWwigg jZpA] T (A Weekday 18847 5 <0.01 2.58 5 0.764
Aol A Q] At 5— } _-_ELH() AR} 4=, FE2Y T AW Weekend 55536 5 <0.01 93963 5 <0.01
I, 7|23} 4 W oulshal, TTE A% SA4S Uehs
ARtol| wt tﬂow wb(tlme -invariant) QITUEC SEASY ApRof|A] oAV AIAID A7)

WA s ettt v e T x99 avkE U
WAL, 5, A7} Ao 2 0312 oelic,

s duo]E o} o] Azt whel FUTE THAIE W S7gste
T=5 HlolE o] A FE5HpE 5 W AAEAE 7
2 Aol 23, oAbl e 4 Slek(RIA - 22
2012). ololl Atie o AT} A7 o] Urefu=A] ¢
of o|F sl EAS XY, olEAHIS A5
Breusch-Pagan test& AL, 71 A1} AF7HES 712810
o] EA o] ZAe1= A o2 vEhyttt ?

AAG 271 FdE Aol whet ¥Heh= 1
J ZHL}TX} W%, A gL g, i

e o]t SISt WA, Are] A

8}7] Yl ACF(Autocorrelation function),

=

mE
F_>C, 20,

rO
ol

].

:19

(time—varying)
HEHE 25
H= pj_o]

= =%l
PACF(Partial
autocorrelation function)& EQIst & &9 AAA
ADF(Augmented dickey—fuller) A& A3t ACFL}
PACF 23} ¥ 7 Hie W} 7|20 Bl a2 Let
Weleh oAl @AINE ADF 37 A3 2E AAE W7t A7t
AL 717ksto] AL ZHAIL Al A A7 ©

HIS~(Durbin-Watson) 7781 LM(Lagrange Multlpher)
A& lsto] sttt BRIsk: A7 A} Ui S8l tia]
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Table 3. Summary of descriptive statistics

Variables Mean S.D Min Max
Living population Internal movement -16 143 965 1,002
difference* External movement -99 278 3,288 3,549

Internal (19) 1,665,270 615,939 492,569 3,735,041

. ‘ External (19) 1,443,748 839,787 373,746 4,908,621

Living population*

Internal ('20) 1,649,443 606,143 452,595 3,267,025

External (20) 1,345,138 802,623 331,196 5,045,621
Emergency texts* 0.3 0.7 0.0 10.0
Confirmed cases* 0.3 0.8 0.0 12.0
Daily press releases* 874.8 710.9 0.0 3,289.0
Population density** 17.4 4.7 6.8 26.6
Car ownership** 54 14 2.1 8.7

Residential 13.0 43 58 242

Commercial 1.0 1.0 0.1 39
Land use** .

Industrial 0.8 15 0.0 50

Green 9.4 6.6 0.0 26.7

Temperature 12.2 8.1 95 299
Weather* —

Precipitation 1.7 6.1 0.0 74.0

*N1=3912, **N2=24
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Table 4. Empirical results of panel GLS
Internal External
Total Weekday Weekend Total Weekday Weekend
GLS GLS GLS
LS (fixed effect)  (fixed effect) ek ek (fixed effect)
Emeraency texts 0.94 -2.698 -0.017 1.636%** 3.283** -8.535%**
gency (1.054) (1.77) (0.058) (0.581) (1.436) (0.284)
Confirmed 2.112%* 1.642 0.669*** -3.630%** -3.691%** -1.630%**
(0.843) (1.02) (0.067) 0.311) (0.674) (0.176)
Dailv press releases 0.021%** 0.006*** 0.097%** -0.044%** -0.045%** -0.029%**
yp (0.007) (0.001) (0.001) (0.007) (0.002) (0.002)
Population densit -1.099% 4157 3.485%**
P y (0.404) (0.068) (0.070)
Residential area 58357 3.390™ 5327
(0.68) (0.13) (0.134)
. -1.362 -57.942%+* -46.1717%*
Commercial area 23) (0.424) (0.407)
Industrial area 1.266 21507 5.069"*
@2.1) (0.361) (0.334)
2.299%** -0.290%** -0.264%**
Green area (0.372) (0.064) (0.063)
Temperature 5.738*** 4 568%** 8.938*** 1.893*** 1.254%%* 3.466%**
P (0.131) (0.125) (0.132) (0.079) (0.06) (0.062)
Precinitation 0.375 1.132%** 0.146*** 1.556%** 1.836%** -1.959%**
P (0.251) (0.125) (0.035) (0.25) (0.056) (0.086)
Intercent -8.709 43.478%* 102.694*** -203.257*** -198.282*** -150.253***
P (16.099) (2.835) (14.954) (3.103) (4.551) (0.475)
#p<0.1, #p<0.05, **p<0.01
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