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ABSTRACT : This study focuses on developing a disaster risk assessment model tailored to the specific characteristics of Seoul.
The existing national government’s evaluation system has limitations in fully reflecting the unique disaster and accident traits of
Seoul. To address this limitation, this study proposes a customized risk assessment model that integrates four key indicators: hazard,
vulnerability, exposure, and mitigation. The model identifies 23 priority disaster types including emerging and complex disasters that
need to be managed by Seoul and calculates detailed risk and mitigation grades for each district. Based on this model, the disaster
response capabilities of Seoul’s 25 districts can be systematically analyzed, enabling efficient resource allocation and proactive
response strategies. The findings suggest that this model enhances a preventive approach to disaster management and is expected
to serve as a valuable assessment tool applicable not only to Seoul but also to other areas.

Keywords : Urban risk assessment, Region-specific disaster management, Disaster management resource planning

2 X E ATE A0 AoiH B4 vl 9Tt ol W 4 Qe =4 994 B mEe A 43
AﬂTxlﬁE Aol Bot Amat £A 919 BAE ARssA Stad stich Z120) St we) 994 Boh mun AR s

Al e B SA $740] A 8 QRALEL BAS SR vhdalx] Faks Skt ik oleiat sAE 85 919, Sl
Hoby, B4, AzAoleks W] 7 B4 AR BRE 9EF 994 Bt mee ANl Ao B4L nF A $9
ARARE B2 ALAN SAHOE Belslor & 271 0 A FY(F L R Eehe wdsislont 7134
A7 AR E U APE SHS AETORA 7 X|od0] A S ofeke AAH O B 4 k. o] Brh Ak
HeA] 257 AXTER A the leke ulm R 4 ol 7N ABshul, Age] BeHQl Wi} dS7]uke] g Hek
2ol 7013k 4= 9lek. Eah, A LByt ope} T dEAlE A8 7Mee 98T Bo B B8E 4 9 Ao st

F900: =4 9194 Bk AY W A@ad, cEuelA, 4 aue)

qul

1. M B 719ke} At we) 7t wlgsh, ARl HrF E3F of 2
A7goleh =AY A W A AR S THEeE Bt
LAl 918/ B7HRisk assessment)= ERRE =A] 2HE O] skal Ejslr] fIgt Wetem S FolA AX k= A1
A S 4= Sl A ARLE] 9IRS Aol shetsiar FAR S, AR, I E S T A#E7F AN
tu)alr] €3t T4l 9)FTa)(Risk management) 2+ T QIA|RE, o] &2 A= ©9le) H|wE sl AAE ] X
o]th(ISO and IEC, 2019). B7} 235 Edi= At A3+ 97 54L& wtgstrloll= f53to] Stk oAlE 501, 13
4 T A g gk, oW, iR, oS, 59 7+ 552 7|2AAA 9] AIFARlD EAIEE =E5H] o9,
A Bl Hefo] mhE|ofof jirt A AP A= AFAAGS shA] Zoh, AFAAs) ¢t
2|2 715 W3l A5 ARA BisE Go ' Qls) A9 Ak RS Gt 2371 Agtd ool AA 1S &4
At 1S B Egeip o, ofof wt Ao s 3 sh= d eAI7F itk
7h 2dlo] g aio] AxHal It E-§ 2, 2022). Z1eut wEbs] 72 AR ofHet HAE Hedslr| Qs Y1E s,
ARAES A 9o] AdHHet FAHA S| wln|Z Hlo|E ARG, AAASHIAE T 71E A3EL}E TlEo] ¢

1) Researcher, The Seoul Institute

2) Research Fellow, The Seoul Institute

3) Senior Researcher, National Disaster Management Research Institute

T Research Fellow, The Seoul Institute (Corresponding Author : yksong@si.re.kr)



)
rC
o
)
H
2
X
m (-
oo
)
rr
o,

N
N

2.0 A 8 257 AT e
A7} 2, el 4]

) A 2 A g e

)
o
R
U
\(::‘4
= &
=
lo Ho
U oot
N
N
_,>i

iy
2
o
o

L2 gt W ol of i
ot
=

F9S ok 018 o) A % oAb F3
SES WL FoP A SOl Adel g 5
oLt AHRT, AT BAL) At A N AT A 5
718 ARE B§E Y AF7L A A0 st

2. Ie| FL Y HIHNIE

2.1 IPCC ¥ UNDRR

o

713 W3} A-8(Climate change adaptation) ¥ At 9
Zr4-(Disaster risk reduction) Hoko]A, YA Jutz o
2 A 7HA] 8491 9Js|Al(Hazard), =24 (Exposure), F|2F
A(Vulnerability)2] Fo & H7HAEA = oA x =24
x #|oFA)ICHUNDRR, 2009; IPCC, 2012). QlaiAe 7|3
Wsto] ofaf] FE A B, B S O FFS e A
gholut AHAke] A=, FHord2 i Asiol gt th-§ 5
ol 4 HEE jugicl.

715 stof] TgE AE 71 & QJA|(IPCC, Intergovernmental
Panel on Climate Change)o|A+= 7|3 H3l= Qs 2 st
2= 9l 2} A= tAre s 7+ @ 40] Z3HA] HAL 2

gt ol g9l Qg Y A AHE=HUNDRR, United
Nations Office for Disaster Risk Reduction)o A= T &
= JEste] A3l AFS Eol7] $13F AT s ek
“}%5}71 A8l A8 B7RE gk 71 2R =P A
e e A S gefshal A 71k oA A4
Fofl Aafiet 715 Hakz Qg s TE e Hrtst

tiakE] A sk ok

et

rr mlo rL

22 3= HA=E

g2o] JPEEAEE F/hH Ao F7h 9
(National risk register)?} | 2JA}S] 2}0] A HALS] 93
Z2(Community risk register) .82 LEE T} E3)], HY
AR A dodo] 47 Fa g e 994 Bhe
AAEE, 7 A TE fEEeR JEe Bk gae
A3 (Greater London Authority and London Resilience
Group, 2022). ©| B71= Al dlolele} Faty mule),

Al
oﬂ ot OIrl
12 ot

i

Sl
N
N
1o
O

AL vigro g &5 519 7F WhdE 7HsAdo] )
2|21Q] FJoo] AU &S V)50 7 o]Ro|XIt). B}
by 7Rs-A(Likelihood)#t 12 <13+ 98K (Impact)
S3slo] AP = B 754 x FPsi, =
AFEZ37]7(1S0)2] IS0 31000 98 ] 7lo]=a}el(ISO
and IEC, 2019)0] whe} Z=aigic}.

wt

[
I‘IF

to ¥ rjr
Zi

d

oHA 2 Qb ehe] 7)) o whel 21
o QP 552 RsIstel 2015URE T BHs)
AL QUek AR Brks id dde $AE iR
2 ARG S AL A 24 5ol SleiA e B adl
52 37 BAste] AdEEnh T By RE A EA
YA 4 5 9 84, HFAESIF 29D, BUAEE

29N, YHAEET A4S TS, HE A5k 57

2.4 XIAXHs AHHE

AR QP Aok 20075 E wid AlFE T gl
A=, e o] ZAste] AR ZFAR S <
AES gristhar WA e Aeisl] el Al %Al
TR AABIL ir BTk R, A, Ade
2] Al RofellA 3371 X325 Z-8-5to], ARAE 2R
=S STEEE 7Rt HHRY okl A
WY 7s, el i 9 Fobd 8Qle T X357t AL
S, Ardeke]or Aduels sl oy B Yol 5
of $HE& 7 Slrk. B7 Al S

3 =EEY, e A A F 5ol 4t

rulo

of
ofs

pzSye)
o =2

)

1o
o
offt

o

&

Sl

2.5 DHHR=E BN

BALATE ARA Q) A+ A He
T AEE Ads] S8l nEi s RaAE did
ShaL Itk o] HilAol= At A 7hs gt FHoF A
|-A S Ao grishke WS AlASaL o
7HAs= Table 13} o] Ato = QIgh WA 24, 19
afl, At wlsl= Al RhgshH, FHeFAe Adel
FoFet bl A B A A e B4 vtk AdA
+ |t FofAla2] (T SRl 40%, FHFA|
T 60%) 02 APY5La QT PA AP AL, 2023a). ©]

AFEE2 A= 99 vlael FYAHF HlolEof 7]Rtsto]
AN 'IH%OH W 712AR ] 2 8 Sotd 919
oA HRttk= AT Aok

Hood o X 12
N

38 Development and Application of a Regional Urban Risk Assessment Model



Table 1. Evaluation indicators of the future risk register

Indicator Definition

Index that describes the direct damage caused by

disasters and accidents. It includes statistics on the
Damage .
number of occurrences, human casualties, and

property damage.

Index that reflects the social, economic, and
demographic characteristics that may increase the
Vulnerability | damage scale. It consists of vulnerable groups, areas,
and facilities, and includes hydrometeorological
factors in the case of natural disasters.

Risk Index that explains the likelihood of direct damage
is

occurring as a result of a disaster or accident.
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Step 1 Identifying + Determine primary disaster types
major disaster types specific to Seaul
Develop risk *+ Select 3 risk indicators and 1
Step 2 mitigation indicator with
assessment framework corresponding sub-indicators
v

+ Build a statistical database of sub-

Step 3 -indi o .
P Select sub-indicators indicators and standardize data

¥

Determine indicator

Step 4 * Apply AHP analysis to assign

weights weights
¥
Step 5 Calculate risk and . R.lsk 'Lm-jex _:Z \&fj,ght. * sub-in.dilcﬁtf)r
mitigation indexes * Mitigation index = weight * sub-indicator
¥
Step 6 Conduct comprehensive | « Perform integrated evaluation based

safety assessment on risk and mitigation levels

¥

* Rate comprehensive risk on a 5-level
scale

Step 7 Assign risk grades
v

Visualize district risk

* Display risk grades across Seoul’s

Step 8 istri
ep 25 districts (gu)

levels

Fig. 1. Urban risk assessment process
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Table 2. Major disaster types in Seoul

E ing/
Natural Social Safety Terens
. . . Complex
Disasters Disasters Accidents X
Disasters
Storm and Fire/Explosion Electricity/ | Mass Casualty
X
Flood P Gas Accident Accident
Mountain/ Information/
Drought Forest Fire Recreational | Communication/
Accident Cyber Attack
Yellow Dust Infrastructure Water Leisure Ground
Disaster Accident Subsidence
H Snow/ Road Traffi Water Suppl
eavy Snow, oad Traffic Crime ater Supply

Cold Wave Disaster Interruption

Large-Scal
Railway Traffic . arge-seale
Heat Wave Suicide

. Construction
Disaster

Collapse

*Natural Dis. (5EA)
Social Dis. (8EA)
Safety Acc. (5EA)

Infectious Disease | Emerging/Complex Dis. (SEA)

Aviation Disaster

- Chemicals Disaster

3.2 &N "It mej|Ud3 A

/\1%% F7F 2Ee [PCC % UNDRRE] ®PRE, 27t
o] nE R ES, Sl of2 ke HrF 2 A2

%— ko] AABIH S H(Lee et al., 2019; AT €], 2019;
Chakraborty et al., 2021; Gallina et al., 2016), Z3}= Fig.
29} 2}t AldEe 9 AGAAIR] AFES, At
AR, ApAAel] PAE=AITe] o A S Aeid, =E4,
FHoFgoz A8k o, A7HX]E(Mitigation Capacity)E

. Two-Dimensional
Risk Assessment Diagram Method :
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Degree of e H 4
e facilities in I - N -
Disaster damage risk area Facility factors - Policy factors A 4

Fig. 2. Risk assessment framework
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Table 3. Evaluation indicators of risk assessment

Major indicator Definition

Factors that give direct impact and frequency of
Hazard occurrence of disasters, including human, physical,
and geographical elements.

Elements that could be affected in the event of a
Exposure disaster, including human, physical, and geographical
aspects.

Factors that make certain elements more susceptible
Vulnerability | to disaster impacts, including human, physical,
and geographical components.

Medical, administrative, and policy measures that

Mitigation
& can reduce the damage caused by disasters.
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Step 1 | Objective and Scope Definition | ! *Quantifiable
* | Indicators
* Relevant to I
Step 2 Establishment of.ln(%icator Selection | ;  Commu nity
Criteria 1 Characteristics
l (social, economic, :
and demographic !
Sten 3 Composition of Preliminary 1 factors) !
P Indicator List I
l’ * Feedback from
Disaster !
Preliminary Indicator Validit 1 1
Step 4 ary ty | ! Management !
Assessment ! Departments and !
l' ! Field Personnel !
1 Consistency Review !
1 1
Step 5 Derivation of Final Sub-Indicators

Fig. 4. Sub—indicator selection process
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Data Collection

* Gather relevant data for each sub-
indicator

¥

Standardization

* Choose standardization approach
based on indicator type—either
population, administrative area, or
total building area.

¥

Normalization

* All standardized data converted to a
01 scale for consistency and
comparability across sub-indicators

Fig. 6. Data processing of sub—indicators
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Table 4. Sources of disaster and safety data in Seoul

Category Source

Ministry of | Disaster Yearbook (Natural and Social Dis.), National

the Interior | Disaster and Safety Portal, Future Risk Register,

and Safety | Regional Safety Index, Natural Disaster Safety
(MOIS) Diagnosis

National Statistics Portal, Korea Disease Control and
Prevention Agency (Patient Statistics), National Fire
Information System (Fire Incidents), Wildfire Yearbook
Government | (Damage Statistics), Traffic Accident Analysis System

statistics (Accident Data), Air Quality Yearbook (Air Pollution
Data), Police Crime Statistics, National Emergency
Medical Information Network Statistical Yearbook,
119 Ambulance Service Statistical Yearbook

Seoul
. Seoul open data platform
Metropolitan . X .
(Traffic, Environment, Disaster, Population, etc.)
Government

District Seoul disaster management evaluation report,
statistics Statistical yearbooks from each district office
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Major Disaster Types in Seoul

H1 Natural Disasters ‘ Social Disasters I Safety Accident: ‘ I EmegngC
Storm and Flood Tt ity/Gas Mass Casualty
Accident Accident
Drought Forest Fire Tountain/Recreatio P
Yellow Dust Infiastructure Disaster nal Accident ation/Cyber Attack
Water Leisure G et
H2 Heavy Snow/Cold Wave Road Traffc Disaster Accident round Subsidence
Heat Wave Chemicals Disaster Crime gLy
Interruption
Railway Traffic Disaster Suicid Large-Scale
Y —— Sl Construction Collapse
viation Disaster
Infectious Discase
L ]
. y .
H3 | Hazard | | Exposure | | Vulnerability
Sub-indicator A1 Sub-indicator B1 Sub-indicator C1
H4 Sub-indicator A2 Sub-indicator B2 Sub-indicator C2
(a) Risk Model
| | Mitigation capacity
No. of Medical Personnel No. of Firefighters LN G L e LD
< Implemented
H4 TP e No. of Disaster Management Disaster Response Budget
Personnel Assigned Allocation
No. of Emergency Response No. of of NaofDk

Personnel Facilities

(b) Mitigation Model

Eobrston TraingProncienkives

Fig. 7. AHP hierarchical structure
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Table 5, Weights for major and sub—indicators derived from AHP

analysis
Disasts Maj
isaster . ‘ajor o Weight
type indicator Sub-indicator (H4)
(H2) (H3)
Occurrence of disaster events 14.1%
Hazard Property damage 34.6%
(34%) Number of displaced persons | 33.3%
Number of fatalities 18.0%
P ion living i -
opulation living in flood-prone 402%
areas
E f buildi i
Xposure Number of buildings in 36.0%
(30%) flood-prone areas
R ithi -
oad area within flood-prone 23.8%
areas
Percentage of chlldrc?n in 11.3%
vulnerable population
P -
ercentage of elderl.y in 18.1%
vulnerable population
Percentage of dlsabl.ed in 12.3%
vulnerable population
Vulnerability | Number of designated natural 12.6%
(36%) disaster risk improvement zones o
Storm Percentage of flood-prone areas | 13.0%
and Ratio of underground roadway 0.1%
Flood length to total road length o

(40.8%) Percentage of old buildings 8.7%

Percentage of impermeable
surface area

Number of Medical Personnel 8.9%
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