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Abstract This is a fundamental study seeking to enable a speedy response and facilitate better
preparations for infectious disease crises like the coronavirus 2019 (COVID-19) pandemic by stockpiling
the necessary resources. Hence, this study searched for evaluation indicators based on data related to
COVID-19 in Korea and established a risk assessment technique by improving the one formulated by the
Ministry of the Interior and Safety. The main findings were as follows: First, indicators related to risk,
exposure, vulnerability, and resilience affecting the COVID-19 risk assessment were extracted and
categorized to develop a risk assessment technique. Second, the evaluation of risk, exposure,
vulnerability, and resilience in the COVID-19 risk assessment gave the Seoul Metropolitan Area high
scores for exposure and vulnerability. However, resilience was also rated high. Third, the results of
conducting a COVID-19 risk assessment for 228 local governments showed that there were 34 risk level
5 areas, 31 risk level 4 areas, 36 risk level 3 areas, 85 risk level 2 areas, and 42 risk level 1 areas.
Furthermore, it is believed that a more concise evaluation would be possible by reducing the number

of indicators by analyzing the correlation between the indicators used in this study.
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Table 1. Indicators applicable to infectious disease

disasters based on analyzing literature

Author |Applicable indicators for infectious disease disasters
Number of households by size and composition, size
Lee and of square areas in downtown, number of domestic
Park and foreign arrivals, nursing facilities, medical
T facilities, religious facilities, schools, neighborhood
(2021)
living facilities, retail facilities, business facilities,
and military facilities
Lee Size of square areas in downtown, number of
et al. domestic and international arrivals, social distancing
(2021) | practice rate, remote learning rate
Noh
et al. Social distancing practice rate, remote learning rate
(2022)
ePtIazIt} Number of people commuting to and from
(2021') school/work, social distancing practice rate
Lee Social distancing practice rate, population density,
(2022) | size of urban area, neighborhood living facilities
i?rj Number of people commuting to and from
(2021') school/work, social distancing practice rate
Kim Number of COVID-19 confirmed cases, international
(2021) | arrivals, and deaths
Social distancing practice rate, number of
Jang international arrivals, number of people commuting
et al. to school/work, number of households by size and
(2022) | composition, nursing facilities, medical facilities,
schools, neighborhood living facilities, retail facilities
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COVID-19 Risk Assessment
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Fig. 1. Structure of COVID-19 risk assessment
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Table 2. Evaluation index for risk assessment
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Selected index Data 9] £+ LAYSlE 7Rte ' HrkE AAskath A
source . _
_ A A A RSSO MEILE B8
E The number of COVID-19 outbreaks @® Sto] SETES AAISHoH, o5 Table 30 YEl
a o}
AE.
The number of COVID-19 deaths @
o
><
S} - i (©)
o The number of COVID-19 confirmed cases - Table 3. Risk level range of hazard and exposure
e .
@ The number of Confirmed cases among ® variable
international arrivals Level
The number of people commuting to work/school @
- — 1 2 3 4 5
o Elderly population @
g The number of preschoolers @ Range 0 <500 | <600 | <700 | 700¢
ug‘ The number of persons with disabilities ® T
S Recipients of basic livelihood security ® § Frequency 0 1 3 9 4
%The number of household members per household ® o L 4
(excluding one-person households) U Cumulation%| 0 5.88 | 23.53 | 76.47 | 100
- Population by adm‘mlstratwe district CE Range 0 <1 <5 <10 10¢
= Commercial area )
% el Population density ® 5
S e 2 | Frequency | 10579 | 1374 | 1177 | 410 604
& Z Size of square areas in downtown @ -
g The number of domestic and foreign arrivals 0 Cumulation%| 74.79 | 84.51 | 92.83 | 95.73 | 100
The number of local festivals ®
The number of Neighborhood living facilities @ § Range <5 <15 <40 | <200 | 200¢
The number of Religious facilities @ sl =2
- R 7 kS
g The number of Nursing facilities [0} o i Frequency | 5582 | 2141 | 2081 | 2031 | 2309
E The number of Schools @ rES o
2 The number of Retail facilities @ 2 Cumulation%| 39.47 | 54.60 | 69.32 | 83.68 100
The number of Business facilities @ 2
The number of Military facilities @ 5{ Range <1 <3 <9 <15 15¢
The number of doctors @ B3
The number of nurses @ 5 5 Frequency | 11039 | 1606 | 1133 200 166
g The number of hospitals ©)] 7 g
% The number of pharmacies [©) = Cumulation%| 78.05 | 89.40 | 97.41 | 98.83 | 100
= The number of screening clinics @®
The number of temporary screening clinics ®
The number of isolation rooms ) = = _ -
A0 . VIS o} 2~ SX 2~ 3
| 2 The number of public officials ® E2 Al B AR o, SR <, o)
o = -
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§ z e number of paramedics and rescue workers @ 7+ ¥iZo| i3t 52 ¥ Hol= Table 37} Zo] AR}t
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3 Disaster-related budget ® 93\‘:} /\]E% loE.] E]"c!)']-o’] A}%Z}'%ﬂx}'ﬁﬁg{‘?r?:] 5—4';1(1
Telecommuting D A 5g opkow 2k wdol gia) 40%, 50% 10%2) 7}
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g Vaccination rate ® e BRs BEIe] HFHoR B4 BIRISI
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Fig. 5. Results of resilience assessment
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(d) Medical reducing factor
Fig. 6. Results of vulnerability and resilience factors
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(e) Administrative reducing factor

(f) Policy reducing factor
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Fig. 7. Results of COVID-19 risk assessment
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Table 4. Detailed results of COVID-19 risk assessment
Region |l ® 6| ®|6 Region 0|l |6 |® |6 Region Ol |6 |®|®
Jongno 5 4 5 1 3 Suwon 5 4 5 1 3 Jeonju 4 2 5 1 2
Jung-gu 5 4 5 1 Seongnam | 5 4 5 1 3 Gunsan 4 2 4 4 3
Yongsan | 5 4 4 4 Uijeongbu | 5 4 5 2 4 Tksan 4 2 4 1 2
Seongdong| 5 4 5 4 Anyang 5 4 5 2 4 Jeongeup 4 2 2 4 2
Gwangiin | 5 4 4 3 4 Bucheon | 5 4 5 1 3 |'s |_Namwon 4 2 2 4 2
Dongdaemun| 5 4 5 1 Gwangyeong| 5 4 4 3 4 | Gimje 4 2 [ 2 ]2 |2
Jungnang | 5 4 5 3 Pyeongtaek| 5 4 5 2 | 4 ||| Wanju 4 2 [ 2|3 |2
Seongbuk | 5 4 4 5 Dongducheon| 5 4 2 4 3 g Jinan 4 2 1 3
Gangbuk | 5 4 4 4 Ansan 5 4 5 2 4 |2 Muju 4 2 1 5 2
Dobong 5 4 4 5 Govyang 5 4 5 1 3 ||o Jangsu 4 2 1 4 2
Nowon 5 4 5 4 Gwacheon | 5 4 1 5 3 Imsil 4 2 2 3 2
% |EBunpyeong| 5 4 4 4 Guri 5 4 3 1 2 Sunchang | 4 2 1 4 2
e Seodaemun| 5 4 4 2 o Namyangju| 5 4 5 2 4 Gochang 4 2 2 3 2
=|_Mapo 5 4 5 4 < Osan 5 4 3 3 Buan 4 2 2 2 2
Yangcheon| 5 4 4 4 8 [“Siheung 5 4 5 3 Mokpo 3 2 4 1 2
Gangseo 5 4 5 4 & Gunpo 5 4 3 4 Yeosu 3 2 4 2 2
Guro 5 4 5 4 % | Uiwang 5 4 2 5 Suncheon | 3 | 2 [ 3 1 | 2
Geumcheon| 5 4 4 4 g-| Hanam 5 4 4 4 Naju 3 2 2 1
Yeongdeungpo| 5 4 5 1 Yongin 5 4 5 3 Gwangyang | 3 2 2 3 2
Dongjak 5 4 4 4 Paju 5 4 5 3 Damyang 3 2 1 2
Gwanak 5 4 5 5 Icheon 5 4 3 3 3 Gokseong 3 2 1 2
Seocho 5 4 5 1 3 Anseong 5 4 3 4 4 Gurye 3 2 1 2
Gangnam 5 4 5 1 Gimpo 5 4 4 3 ‘%' |__Goheung 3 2 2 1
Songpa 5 4 5 3 Hwaseong | 5 4 5 2 4 ||| Boseong 3 2 1 1
Gangdong | 5 4 5 2 4 Gwangju 5 4 3 4 4 |8 Hwasun 3 2 2 1
Jung-gu 4 3 3 1 2 Yangiju 5 4 3 3 3 5 Jangheung | 3 2 1 3
Seo-gu 4 3 3 1 2 Pocheon 5 4 2 2 2 4 [ Gangiin 3 2 2 1
Dong-gu 4 3 3 1 2 Yeoju 5 4 2 2 2 o Haenam 3 2 1 3
Yeongdo | 4 3 3 4 3 Yeoncheon| 5 4 1 2 2 Yeongam 3 2 1 4
Busanjin 4 3 5 2 Gapyeong | 5 4 2 2 2 Muan 3 2 2 2
Dongnae | 4 3 4 5 Yangpyeong | 5 4 2 4 3 Hampyeong | 3 2 1 1
o |_Nam-gu 4 3 3 5 Chuncheon| 4 2 4 2 2 Yeonggwang| 3 2 2 1
= Buk-gu 4 3 3 4 3 Wonju 4 2 4 1 2 angseong 3 2 1 1
g [ Hacundae | 4 3 5 5 Gangneung| 4 2 3 1 2 Wando 3 2 1 2
Saha 4 3 4 5 Donghae 4 2 2 2 2 Jindo 3 2 1 2
Geumijeong| 4 3 3 5 Taebaek 4 2 1 1 H| Sinan 3 2 1 3
Gangse 4 3 2 5 4 Sokcho 4 2 2 1 2 Pohang 4 3 5 3 3
Yeonie 4 3 3 4 3 Samcheok | 4 2 2 1 2 Gyeongju 4 3 3 4 3
Suyeong 4 3 3 3 2 || © [Hongcheon| 4 2 1 2 Gimcheon | 4 3 2 4 2
Sasang 4 3 3 4 3 || 2 Hoengseong 4 2 1 1 Andong 4 3 3 3 2
Gijang 4 3 3 4 3 e Yeongwol | 4 2 1 1 Gumi 4 3 4 |
Jung-gu 5 3 4 1 2 || S [Pyeongchang| 4 2 1 4 Yeongiju 4 3 2 2 2
Dong-gu 5 3 4 5 Jeongseon | 4 2 1 1 Yeongcheon| 4 3 2 5 4
o Seo-gu 5 3 2 3 2 Cheorwon | 4 2 1 1 o Sangiju 4 3 2 3 2
2 Nam-gu 5 3 3 3 3 Hwacheon | 4 2 1 3 'S | Mungyeong | 4 3 1 2
% [ Buk-gu 5 3 5 5 Yanggu 4 2 1 1 S | Gyeongsan | 4 3 [ 315
Suseong 5 3 4 5 Inju 4 2 1 1 9 Gunwi 4 3 1 5 2
Dalseo 5 3 5 5 Goseong 4 2 1 3 5 Uiseong 4 3 1 4 2
Dalseong 5 3 2 5 4 Yangyang | 4 2 1 3 . [ Cheongsong| 4 3 1 4 2
Jung-gu 5 3 3 2 2 Chungju 4 2 3 3 2 || 5| Yeongyang | 4 3 2 5 4
Dong-gu | 5 3 2 1 2 || Q[ Jecheon [ 4 2 2 3 2 || & | Yeongdeok | 4 3 1 3 12
Michuhol 5 3 5 2 3 g Cheongju | 4 2 5 2 2 © | Cheongdo 4 3 1 5 2
5 |__Yeonsu 5 3 5 4 -Ug Boeun 4 2 1 4 2 Goryeong 4 3 1 5 2
S | Namdong | 5 3 5 2 3 = Okcheon 4 2 1 3 Seongju 4 3 1 4 2
® | Bupyeong | 5 3 5 1 3 || [Yeongdong| 4 2 1 3 Chilgok 4 3 1 5 2
5 | Gyeyang 5 3 4 3 g | Jincheon 4 2 1 4 Yecheon 4 3 2 4 2
Seo-gu 5 3 5 4 ﬁ 2 [ Goesan 4 2 1 2 Bonghwa 4 3 1 5 2
Ganghwa | 5 3 2 3 2 || 7 [Eumseong | 4 2 2 5 13| Uljin 4 3 1 3 2
Ongjin 5 3 1 4 2 || & [ Danvang 4 2 1 3 Ulleung 4 3 1 5 2
o |-Dong-gu 4 2 3 1 2 Jeungpyeong | 4 2 1 4 2 Changwon | 4 3 5 1 2
E Seo-gu 4 2 4 4 3 Cheonan 4 3 5 1 2 Jinju 4 3 4 3 3
& | Nam-gu 4 2 3 1 2 Gongju 4 3 3 3 2 Tongyeong | 4 3 2 2 2
‘lé- Buk-gu 4 2 5 4 3 Boryeong | 4 3 2 4 2 Sacheon 4 3 2 4 2
Gwangsan | 4 2 5 3 32 Asan 4 3 4 4 4 a Gimhae 4 3 5 4 4
o |- Dong-gu [ 4 2 4 5 S | Seosan 4 3 3 5 -ﬁ Miryang 4 3 1 2 _
s |_Jung-gu 4 2 4 1 2 |9 | Nonsan 4 3 3 4 3 llo Geoie 4 3 2 4 2
2 [ Seo-gu 4 2 5 1 2 || 7| Gveryong | 4 3 1 5 2 ||@ [ Yangsan 4 31 41 4|4
S | Yuseong 4 2 5 4 318 Dangjin 4 3 4 3 3 § Uiryeong 4 3 1 3 2
Daedeok 4 2 2 5 3 & Geumsan 4 3 2 3 2 |l Haman 4 3 1 3 2
Jung-gu 3 2 2 5 2 ||B Buyeo 4 3 2 4 2 | & [Changnyeong| 4 3 2 4 2
| _Nam-gu 3 2 4 3 2 3. Seocheon | 4 3 2 4 2 BI Goseong 4 3 1 4 2
% | Dong-gu | 3 2 2 4 2 || 5 [Cheongyang | 4 3 2 4 2 |l 5| Namhae 4 311 152
] Buk-gu 3 2 2 5 2 Hongseong| 4 3 3 5 F Hadong 4 3 1 2 -
Ulju 3 2 3 5 3 Yesan 4 3 2 5 4 Sancheong | 4 3 1 5 2
Sejong 2 2 4 4 2 Taean 4 3 2 4 [ 2 Hamyang | 4 3 1 4 [ 2
Jeju 3 2 5 1 2 Geochang 4 3 2 4 2
Hapcheon 3 1 5 2

Note: ® Hazard, @ Exposure, ® Vulnerability, @ Resilience, ® COVID-19 risk assessment
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