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Abstract

The coronavirus disease (COVID-19) pandemic has brought about many socioeconomic changes in Korea. Due to the
extremely high contagiousness of COVID-19, structural and physical shifts in urban spaces have been examined, while
focusing on urban density, resident population, and de facto population. This study examines both spatial and temporal
patterns of the de facto population, or floating population in the Daegu metropolitan area. Monthly data from January
2019 to October 2020 are used to compare the impacts of the COVID-19 pandemic. In addition, the hotspot analysis is
performed by employing the rate of change of the floating population. This study shows that there is a temporal difference
between the reduction and the recovery periods of the floating population. The difference significantly depends on the type
of land use in urbanized areas; it also depends on whether the population in a specific place has substantially declined. In
particular, the floating population was restored to the green areas immediately after the pandemic, creating many hotspots
of floating populations in the same places. The results suggest that the impact of the COVID-19 pandemic on changes in
urban spaces are not homogeneous according to the type of land use. The role of green spaces in coping with a pandemic
such as COVID-19 is also noteworthy.
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Figure 3. Z-score of floating population by land use (Daegu,
7-day moving average)
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1. 32LN9 TR Y o7 EAISZHENE 350179
Table 1. The number of confirmed COVID-19 cases and the floating population by urban space usage characteristics

1 28 33 48 58 e6H 7 8E 9@ 108
Jan Feb Mar Apr May Jun Jul Aug  Sep Oct
=
—— (South Korea) 7 3196 6417 750 615 1141 1044 5474 3708 2446
Confirmed l{k=!
COVID-19 cases* (Daegu - 2237 4447 168 31 23 34 107 85 42
Metropolitan City)
2019
ot milion) 32261 31116 34454 34810 36854 37676 37161 36637 35519 36233
o0
wEUT . L 34105 27937 26383 20371 330.32 331.36 34524 33905 33527 361.07
Floating population (42t &, million)
1512 (%)
Rateof change (%) D71 1022 -2343 -1662 -1037 -1205 710 746 561 -035
2019
#0HE, milion) 10999 16887 18049 18684 19850 20686 20276 197.75 19328 196.05
FHRY 2020
Residential  (#3t3, milion) 18732 15613 14734 16278 18292 18364 19060 18693 18492 19814
3 (%) ) i ] i ] i i
Rateof change (%) 1019 533 1837 -1288 785 -1079 -600 547 432 107
2019
@ora milion) 8011 7671 8370 8108 8558 8662 8370 8318 7880 8044
oy PN 2020
Commercial  (#2+3 milion) 7002 5854 4872 5692 6723 6829 7432 7200 6980 7442
X9 BIBHR (%)
o - 2 2! 2! % & L . o o -
20|71 Rateofchange (%) 011 2368 4179 2984 2146 2116 -1120 -1334 -1141 748
Floating 2019
opulation i
gy?anduse MOHE milion) 1900 1781 1999 2061 2132 2138 2252 2033 2028 2096
XY 2020
ndustrial (493, milion) 1956 1739 1754 1791 1836 1875 1956 1886 1960 2044
(%)
Rateof change (%) 022 236 1227 -1309 -1388 -1230 1814 723 332 280
2019
@oHE milion) 9355 5327 6086 5963 6327 6310 6277 6510 6295 6464
=x|x|od 2020
Greenspace (H3H3 milion) 0837 4831 4986 5666 6152 6052 6085 6102 6090 6770
H:|‘ o,
1SR (%) .. 900 933 -1807 -664 -276 -409 -305 -627 -327 472
Rate of change (%)
; 2RI 29244 21624 23680 23010 25327 26833 25398 24914 24190 24827
(B2t H, million)
Al R 2020
HEIX| Declining ; - 23191 18789 17306 19392 22183 22444 23448 22951 22516 24247
of=o) M= s (42t &, million)
il AR (%) 426 -1271 -2692 -1890 -1241 -1312 768 -788 -692 =234
Floating Rate of change (%) el eREe TeEE mem e o s e -
population 2019
in declining ; - 10198 9767 10962 111.05 117.38 12047 11954 11915 11517 11598
2 B[ Xl (42, million)
nondeclining  Nop- 2020
el declining (5t million) 11094 9284 9197 101.18 11009 10857 112656 11134 11192 12060
darea H:@l'%"
e 2t2 (%) .. 878 -495 -1610 -889 -621 987 -577 -655 -283 398
Rate of change (%)

Note: A==3 Alluj X12j0il o Et22i8Hround off the numbers to three decimal places)
* R0 BEIAE 819 HY: FYUS ML/ £XY(The number of COVID-19 confirmed cases is the sum of local outbreaks (imported cases are
excluded))
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Figure 4. 7-score of floating population in declining & non-
declining area (Daegu, 7-day moving average)
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Figure 6. The amount of change and rate of change in the floating population from Jan to Oct in 2019 and 2020
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Table 2. Urban characteristics of hotspots and coldspots

A. tATH Hotspot B. EEA% Coldspot A HiE|
(ratio to total number  (ratiotototal numberof =~ Daegu Metropolitan
of hotspots) coldspots) City
TR ATt 4851 15631 89,296
Total number of spots (100%) (100%) (100%)
ES I 638 460 13,170
Residential (14.2%) (30.0%) (14.8%)
Hexy 29 95 2315
BEX|AI AR L Commercial (0.6%) (6.2%) (2.6%)
Number of spots by
land use S 222 140 3915
Industrial (4.6%) (9.1%) (4.4%)
=Xx 3686 830 60,746
Green space (76.0%) (54.2%) (68.0%)
HEX|H RO E  AEXY 2622 919 49,276
Al Declining area (54.1%) (60.0%) (55.2%)
Number of spots in
declining & non- HIA/E| X 2229 612 40,020
declining areas Non-declining area (45.9%) (40.0%) (44.8%)
Bol7
Total 99 318 270
SAOIA(1-144)
ol 2= (H/ha) Youth (1-14 years old) L 28 23
Population density MARFSOIT1(15-64M)
(persons/ha) Working age (15-64 years old) Lo S 192
1240|

Elderly (older than 64 years old)

Note 1: A48 S0 A2J0|M Et22I3H round off the numbers to two decimal places)
Note 2: QR XRE SEHDENE IEFLMO| ZEEHX|Z(100M AL KRS A2t TR ME7 B2 #EorEso|H, JFAE 7|EE3 8 20204
TOZ0|Ct. (The source of the population density data (by 100M grid) is the National Geographic Information Institute, and the data are as of October

2020)
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(ha, %)
| FHRY xS SEXH =X|xy
Total | Residential | Commercial | Industrial | Green space
78527 12,079 1936 4068 60444
x5
£ 1000 154 25 h2 770
Total
1000 100.0 100.0 1000 1000
HE| 43975 8,066 1,386 1,906 32617
MM 000 | 183 32 43 742
Declining
area 56.0 66.8 76 469 540
H|4|E|X|% | 34552 4013 550 2,162 27827
Non- 14000 116 16 63 805
declining
area 440 332 284 531 46.0
T
ANE=H
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