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3 = 2019 2020 2019 2020 2019 2020
A\~ | 7699 7443 18094.5 148451 0.6 0.4
=5 | A 8006 7668 43221.4 42001.1 2.4 2.3
9] 5951 5839 21910.2 15766.4 1.0 0.8
An]z | 2613 2537 37789.2 31673.7 0.7 0.5
e | Al 2873 2782 63316.4 54718.1 2.0 15
9] 2040 2019 38616.4 25454.1 2.0 14
Au 2z~ | 1150 1117 28167.2 23927.0 1.1 0.8
dE | & 2118 2090 46055.6 44222.6 14 15
2] 933 966 23975.3 174814 1.2 1.0
A2 | 83 82 32396.9 22637.0 0.5 0.3
3 | Am 145 139 22948.9 16567.0 0.6 0.4
9] 58 58 43928.6 23890.5 2.2 1.2
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A2d A FEE 4d &9 A3

1. A3 A 249 4d &9

1) 348 #3942 33 &

%
AgE Ade w4 BEHe

o JE

BESS THH ALE
et al, 2020). ® AFolAE AFH FHL 59 EABL Wl EA
MEe BFoz < FUsHE HYARNYE, 201902 sy

=487 Ad FoE AEAT CloEE A}
gl QAT doEE ol 3] 20194, 20204 48] 717 b
MAGE 1007 el AFeHs AeA] 283
EEREER CERCE R

CEBIEE

R EEE

ey

2
o
ol
32
o2

ek

2 Avum o4

=3
[£ 10-1]1 AX T 5 %, ALHE 7 A3 3 &9
T5 T
=7 5 F Al 7k Az
(06-21) (21-24)
2019 4531 4,601 4.364 4545 4610
2020 4.096 4.096 4,097 4119 4126
2020~ -0.435 -0.505 -0.267 -0.426 -0.484
- 40 - a
,-;':ﬂ _krl_ ]_” o
1



2019 o] | (-9.6%) [ (-10.98%) [ (-6.12%) [ (-9.37%) [ (-10.5%) |
94 | 94 | 109 | 2o | som | o | so | 0

o] Ak

2019 | 2.140 2.391 0.599 0.785 0.762 0.702 0.652 1.030

2020 | 1.944 2.152 0.539 0.694 0.702 0.650 0.598 0913

2020- | -0.196 | -0.239 | -0.060 | -0.090 | -0.061 | -0.051 | -0.055 | -0.060
2019 (-9.16%) (-10%) (-10%) (-11.4%) (-8.01%) (-7.26%) (-8.44%) (-5.83%)

(291 @ 147, 1000m° 3 FF FEATF 5(7))

(2) COVID-19 ol ¥ 24 342 Al3x &4 y3}

2 BE A7 ol okt Alzttiel Absld Bl 7
FETHRS B T o) A A BHol Fa JRoE Fuw
oRRbAIZETlo) Fbg ZA AbSl A el Fagch

[Z 10-2] 39 #3538 A31d &3 % (1000m°, 1A3F)

£7] T e a5 oFzk

2019 4780 4.834 4651 4.625 4.956
- 2020 4438 4411 4.506 4.318 4.578

2020-2019 | -0.342 -0.423 -0.145 -0.307 -0.378

% —7.164% -8.761% -3.117% -6.628% —7.627%

2019 3.565 3.728 3.177 4.080 3.310
e 2020 2.896 3.021 2.577 3.313 2.556

2020-2019 | -0.669 -0.707 -0.600 -0.768 -0.755

% -18779% | -18959% | -18.880% | -18.815% | -22.800%

— 41 -
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2019 4.565 4.598 4.485 4772 4.594
9% 2020 3.980 3.953 4.050 4.193 3.938

2020-2019 | -0.584 -0.645 -0.436 -0.578 -0.656

% -12.801% | -14.026% | -9.713% -12.121% | -14.287%

2019 2.136 2.289 1.772 2.546 1771
A 2020 1532 1.670 1.181 1.835% 1.165

2020-2019 | -0.604 -0.619 -0.590 -0.711 -0.606

% —-28.286% | —27.043% | -33.314% | -27.943% | -34.212%
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[& 11-1] A 147 F3F, FL, AN 37 A% 29

=TT oo T o 7= T
o) o g | MEds Ak Az
g | T=S | AEs (06-21) (21-24)
2019 36582 39591 29408 | 1.58 50023 27171
2020 30289 31891 26222 | 1.32 43841 16176
2020~ -3185 _
2019 -6293 7699 -0.26 -6182 -10995
8% | -17.20 | -19.44 -10.83 | -16.455 -12.35 -40.46
w4 | wod | 208 s | a0 | osoe | O
[e]
2019 16851 | 15631 253 4649 6452 7924 7261 5940
2020 14026 | 13339 159 3434 4875 6321 7190 5383
38?87 -2825 | -2291 | -93 -1215 -1577 -1603 =71 -556
g% | -16.76 | -14.66 | -36.76 | -26.13 | -24.44 -20.23 -0.98 -9.36

(29 N7, 4, X 142 3F)

(2) COVID-19 o|F Ad §34 AAH &9
ggoz el §38dWE 2019, 20201 d Akl FE F Az A
ujEol o] M3lE AuE Ay= ¥ 11-29 2}
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of Zrhskgt. okt ziHel 7
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[®11-2] B4 #¥E ZA4 &9 72 %

Rl e T S 24E OF3k
2019 26367 28578 21095 35953 22587
s 2020 22626 24364 18213 32123 15118
B 2020-2019 -3741 4214 —2883 -3830 ~7469
% -142 -14.7 -13.7 -10.7 Bkl
2019 66268 72339 51791 86293 48614
wy 2020 43942 47882 33940 62650 21787
2020-2019 -22326 —24456 -17851 -23643 -26826
% -33.7 -33.8 -345 -274 -55.2
2019 49155 52401 41416 72693 23239
A% 2020 49933 48219 54284 76258 14600
2020-2019 778 -4182 12868 3565 -8639
% 16 -8.0 31.1 49 -372
2019 48079 47509 49437 67075 36266
L 2020 32999 32995 33011 49058 14474
v 2020-2019 -15079 -14514 -16426 -18017 -21792
% -314 -30.6 =332 -26.9 —60.1
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1T

0.054
0.008
0.002
0.609
0.219

L
el

0.050(+)
0.084(*)
0.194(%)
0.035
-0.589

a A -

0.000
0.001
0.001
0.009
0.161
p-value
0.000
0.129

Al (log)
- 50 -

-0.154(*)
-0.106(*)
~0.215(*)
-0.178(*)
-0.097(*)
-0.048

-0.652

2019
5

0.000
0.012
0.010
0.050
p-value
0.000
0.000

-0.198(*)
-0.158(*)
-0.175(*)
-0.812(*)
2019 %
A2 A

(log)
-0.198(*)

-0.138(*)
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waD | -0.186(*) | 0.003 0.066 0.296
AER | -0.182(*) | 0.007 -0.113(+) 0.096
#3U -0.747(-) | 0.088 -0.674 0.142
Te p<0.06  * D<O0.1
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2 S7hetsln ofell et ofxkAIkTe] ALE A & F7b7F COVID-19
o]lF AAH g o AA TS WA= Aoz HAG
[E 12-2] 20208 = A1 H-AAH 824 (log)
2020 4%7] 2020 &5 A 7k 2020 OF7FA| Zke
A A5 value A AT value A A5 value
(log) o (log) > (log) o
ALL -0.219(*) | 0.000 -0.187(*) 0.000 0.085(*) | 0.001
FEA | -0.152(*) | 0.000 -0.135(*) 0.000 0.102(*) | 0.001
waD | -0.164(*) | 0.009 -0.195(*) 0.002 0.200(*) | 0.001
AER | -0.183(*) | 0.005 -0.188(*) 0.005 0.075 0.269
#BU | -0.837(*) | 0.038 -0.709 0.115 -0.543 0.266
2020 F5 2020 F2
BEAF| e | FRAT] e
(log) © (log) ®
ALL -0.220(*) | 0.000 -0.094(*) 0.000
FEA | -0.150(*) | 0.000 -0.048 0.129
waD | -0.188(*) | 0.003 0.085 0.178
AER | -0.197(*) | 0.004 -0.120(-) 0.078
#3U | -0.775(-) | 0.070 -0.764(-) 0.077
B p<0.06  * D<0.1

o Adedisty



—~ — —
TR T 0 T B X )
<~ T T 3T A ,aa % . i 2,
= X HFOXT W fxd nA_.o HT %o
xx,aunu o Lf -~ _ =y e Ot T 1
h : e Aﬂ % W N oM T M
SRR wowm 2 o T s ® 5 7
4 N CT oy = Zo
= OB o) . o’ T on g
HE- = 2 uEE o T o)
: 1 oMo oW g B T E T
: ER " T = 23
r = 0 W oo my T R A
: oW - N < I+ cy
g oW &y I I Y - M TE LT
= 5 ow w TR BOx oo i
: R AL R
=) by il 2 oo W ogr oA i = } &
g ! el N 2 = ) = N ﬁL =
R = S @ o ® & = B o=
: " " o N S T X oz - o
- < X = No %0 T = . =g
x vl =3 T T o~ o gl )
W S nLU or = Ef = ~ ) X 1‘Url
L = @ T o2 b Rk
I ° oF | o W 2 X0 o . o m F= *
e Poc 2%4%4M%qﬂnA%H
v | R o ! T S = ¥ <
M i s Xz e B o o7
1 < ST&° 5~ o o o= W
mw.k S m T N - e a = il g i
RIS H . i ® 5 o 4
s T = oo iy % X ol I =z
: s 2 L A R <0 wO® K
: HIE- = A N
5 | S XoNe - BT ME -
& 5 N ﬂ.% T o oE = = > . i
o o= iy s wor . ]
il N ) wmo~ o N o ) LRI
: 8 WR R S b JOE g T
m “« Fogoa® 3 4o XN T g
g . ~
" Tz I s mm o o B
Tomesiain mvan AkB oo woE L

T
f

-0 3t 5

"\.

i

A <

,53,



58 EAze) ve okAzitS Fuel §ETY gart @

AT A vlEde] el

[E 12-3] 2020-20199 = A3 A -FH A2 & @A

2020-2019 4%7] 2020-2019 2+ A 7+ 2020-2019 ©FZHA| 2+t
A#AF | p-value ABA S | p-value J#A S | p-value
ALL -0.0035 0.891 0.001 0977 0.027 0.291
FEA | 00745(*) | 0018 0.079(*) | 0.012 0.108(*) | 0.001
gD | -0.0414 0512 -0.048 0.447 -0.018 0.778
HER 0.0146 0.831 0.013 0.847 0.171(*) | 0.011
#BU | -05533 0.255 -0.405 0.425 -0.378 0.461
2020-2019 F% 2020-2019 F2
A#AS | p-value A3AS | p-value
ALL -0.004 0.876 -0.005 0.844
ZEA | 0054() 0.089 0.125(*) | 0.000
D | -0.044 0.482 -0.032 0.609
HAER | 0054 0.432 -0.024 0.729
23U | 0500 0.313 -0.357 0.487
#% p<0.05 % p<0.1
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LH 21 8%
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[27 11] AA 232399 =A89 33 73
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fii@ﬂ%ii% @/ Awgp |00 |HLoJLH LL | AA 3

2020 | FFAT F 1.291 1271 1.212 1173 | 0.027
b 5 1.246 1.199 1.157 1169 | 0.014
H] ofutE I 1246|1199 | 1.157 1.169 | 0.014
A7 QT 5 0388 | 0460 | 0624 0675 | 0.015
AAANA 5 0564 | 0680 | 0544 0.740 | 0.000
i 0.000 | 0.000 | 0.000 1479 | 0.0000001
it 5 0.000 | 0.000 | 0.000 2.376 | 0.0000003
Aepd e 5 0.000 | 019 | 0.094 0414 | 0.000002
WA 0.737 | 0905 | 0.753 0.806 | 0.000035

2019 | 487 AFAF 1102 | 0926 | 1.036 1.103 | 0.005
FEAZF AFATSE 1020 | 0884 | 0979 1.077 | 0.005
OFZFAIZF ABITS | 1140 | 0950 | 1.056 1.120 | 0.005
F5 ABAFE 1.088 | 0919 | 1.029 1.102 | 0.005
F A T 1.136 | 0943 1.054 1.107 | 0.004
487) & Fo 0639 | 0697 | 0630 0760 | 36582.93
487 w1 A 0757 | 0862 | 0.756 0.839 | 158
F5 =T 0638 | 0689 | 0633 0.764 | 39591.37
F o ETY 0642 | 0722 | 0618 0.746 | 29408.96
FEAZ wjEgd | 0653 | 0637 | 0644 0755 | 50023.68
OFZFAIZMU) WlEF Al | 0642 | 0854 | 0.606 0.894 | 27171.63
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ggjf]@if% @/ 9z | HL LH LL A 2
2020 | AFT % 0519 | 0573 0462 | 0398 | 0.0270
N & 0622 | 0621 | 0478 | 0497 | 00140
W ollE b | 0622 | 0621 | 0478 | 0497 | 00140
4% Q& 3917 | 4006 | 4576 | 2644 | 00149
AN 5 0852 | 1988 | 1164 | 1991 | 0.0003
PETPN 0000 | 0000 | 0000 | 258 | 0.0000001
oeta 4 0000 | 0000 | 0000 | 0482 | 0.0000003
AsAe 5 0000 | 2674 | 2204 | 385 | 0.000002
WA 5 0437 | 1914 | 0987 | 1639 | 0000035
2019 | 4271 BBAT & | 0442 | 0623 | 0507 | 084 | 0005
Bk ABATS | 0513 0687 | 0595 | 0966 | 0.005
offbAIZF AT | 0408 | 0571 | 038 | 0778 | 0005
=% gFATs 0476 | 0634 | 05% | 0867 | 0.005
gl 0357 | 05%6 | 0385 | 0787 | 0004
S e 2] 2 ) B

U



427 Wz S 1.370 1.252 1515 1.935 36582.927
4271 M= A 2.582 1.058 1.033 1.506 1.584

Fo ETdY 1.591 1.224 1.619 1.947 39591.366
FE wETy 0.662 1.340 1.182 1.895 29408.958
A0 viEa 1.465 1.292 1618 1.807 50023.685
OFEAIZE Wi EE 9 | 0.931 1.190 1.048 1.968 27171.633
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[29 14-1]1 ASAZEZE 999 =X&Y W3} 3

Y HEA A
e -
as) W
a9 3/ HED) HH HL LH LL AA H
A+ 0.699 0.770 0.831 0.675 0.0270
T 0.708 0.838 0.855 0.707 0.0140
oFItE TR 45 0.708 0.838 0.855 0.707 0.0140
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2 AT 0.444 0.306 0.301 0.649 0.0149
HAAAE 5 1.150 1.405 1.029 1.587 0.0003
B 0.000 0.000 0.000 0.000 0.0000001
ogkul 0.000 0.000 0.000 0.000 0.0000003
Askd e 0.897 0.000 1.227 1.620 0.000002
WA G 1.359 1.331 1.016 1.079 0.000035

2019 | 4%7] AL 0.817 0.797 0.981 1.118 0.005
SEA AEAdT | 0812 0.816 1.019 1.180 0.005
OFTIAIZE A& | 0818 0.799 0.969 1.102 0.005
T ALATF 0.802 0.777 0.976 1.113 0.005
T LA 0.856 0.847 0.994 1.130 0.004
427 & 29 1.036 0.881 1.781 1.298 36582.927
427] WM& A5 1.044 0.873 1.576 1.083 1.584
T WETd 0.988 0.868 1.787 1.269 39591.366
F wjE53 1.192 0.922 1.761 1.391 29408.958
LAY v ET 1.156 0912 1.964 1.386 50023.685
OFAIZIY W& | 0414 0.857 0.868 0.955 27171.633
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ABSTRACT

Analysis of the Changes in
Urban Vitality Before and After
COVID-19 Using Big Data

: The Case of Commercial

Districts in Seoul

Park, Sung hee
Dept. of Environmental Planning
The Graduate School

Seoul National University

Since December 2019, the global expansion of COVID-19 has had a

profound impact on the community and wurban vitality of cities.
Specifically, the extended pandemic in the city creates an economic
slump and a decline in private consumption, which has a detrimental
effect on urban commercial districts.

Comparing the social and economic vitality of commercial areas in

,94,



Seoul between the fourth quarters of 2019 and 2020, our study
intends to assess the impact of the pandemic on urban vitality of
commercial areas. In this study, urban vitality is defined as the
combination of social and economic vitality, as measured by mobile
population and sales in commercial areas, respectively. According to
types of commercial areas such as alley commercial areas, developed
commercial areas, and traditional market areas, the vitality of
commercial areas was analyzed, and the internal characteristics of
each commercial area were derived by analyzing changes in vitality
and the correlation between social and economic vitality. The
following are the study’s principal findings.

First, depending on the type of commercial area, the ratio of resi-
dent to worker population, district size, and store density that ex-—
plains the social and physical aspects of commercial areas vary.

Second, examining the changes in the vitality of commercial areas
by type revealed that the decline in economic vitality was greater
than the decline in social vitality. In addition, the degree of decrease
in vitality varies by type and time of business, with alley commercial
and traditional markets experiencing a significant decrease in social
vitality during the week, whereas the development commercial and
special tourism commercial areas experience a significant decrease on
weekends. Due to the social distancing policy, the social and econom-—
ic vitality decreased significantly during the nighttime. In the case of

alley commercial districts and traditional markets, however, the de-
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cline in economic vitality was smaller than in the case of tourist
commercial districts and developmental commercial districts, and in
the case of traditional markets, economic vitality marginally increased.

Thirdly, the association between social and economic vitality fluc-
tuates throughout time. During the daytime, social vitality was found
to have a negative association with economic vitality, however during
the nighttime, the correlation was positive. Regarding the degree of
correlation between social and economic vitality disparities in 2019
and 2020, the changes in social vitality have a positive association
with economic vitality in alley commercial districts, which appears to
have contributed to economic vitality due to the high number of resi-
dent population.

Lastly, the number of alley commercial districts and traditional
markets with improved vitality is more than that of other types of
commercial districts. In the case of alley business districts in partic—
ular, the vitality of the commercial districts was maintained, partic—
ularly in residential areas with a strong nighttime population. In the
traditional market, the vitality of commercial areas with low store
density and high social vitality has improved since the implementation
of COVID-19. In contrast, the development commercial area and the
special tourism zone commercial area, both of which are located in an
area with a large number of working people and attraction facilities
in the commercial area, have a large proportion of commercial areas

with significantly diminished vitality after COVID-19.
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These findings imply that, in order to maintain vibrant commercial
districts in the Pandemic era, it is necessary to continuously and reg-—
ularly monitor economic and social vitality using various data, and
that, as a result, differentiated government support policies for each

commercial district are required.

keywords : COVID-19, Commercial Area Vitality, Commercial
Area Analysis, Urban Vitality, Big Data, Commercial Area
Stability

Student Number : 2020-26958
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