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Integrated Flood Risk Assessment

: Object-Level Analysis in Korea’s Nakdong River Basin

URB"C . REHO
Yang, Jeong-hyun - Yoo, Jonghyun

Abstract

Climate change is intensifying flood risks in Korea, particularly in river basins susceptible to heavy rainfall and typhoons.
This study provides a spatially detailed flood-risk assessment of the Nakdong River basin by comprehensively evaluating
exposure, hazard, and vulnerability across five asset categories: residential, agricultural, vehicle, human life, and industrial
assets. An object-level assessment that analyzes individual buildings and cultivated land is conducted using advanced
geospatial and socio-economic data to quantify the expected annual damage. The findings reveal significant spatial
variations in flood risk, with residential and agricultural assets demonstrating the highest vulnerability. Notably, asset risk
differs significantly by location and type: residential buildings in low-elevation areas encounter heightened risk, whereas
urban vehicular assets are particularly exposed in the first level and basement-parking zones. These insights underscore
the critical necessity for integrating granular risk assessments into flood-mitigation policies and urban-land-use planning.
By highlighting the differential vulnerabilities of specific asset types, this study provides actionable guidance for targeted
infrastructure interventions and risk-reduction strategies.
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I8 1. IPCC &M T JY3(IPCC, 2014)
Figure 1. IPCC risk framework (IPCC, 2014)
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Figure 2. Risk estimation method in this research

Table 1. Key data and sources

Key data Source
Flood information Flood maps (Ministry of
(depth, area) Environment, 2022)

Building register (Ministry of
Land, Infrastructure and
Transport, 2022)

Residential assets
(gross floor area, use, etc)

Farm map (Ministry of
Agriculture, Food and Rural
Affairs, 2022)

Agriculture assets
(area, type)

Vehicle registration (Ministry of
Land, Infrastructure and
Transport, 2022)

Vehicle assets
(number of vehicle, type, etc)

Resident population (Ministry
of the Interior and Safety, 2022)

Population
(vulnerable, general)

National Business Survey
(Statistics Korea, 2021)

Industrial assets
(number of employee, etc))

AR, 20226)% T AT FAGAMAR, 2020)F AHE
o3 JEA ASFES] AU 7|E02 vjEsle] AXE U9
o] 37t Hlo|g 2 =33k, ofof| whel ARk Q= 7t
Zt AZEHE FAE AFF B AR AFE uzich, AR
Zpare] 739, Ao ARJAAAE ZAE 2 F7F djolEl7} Afste]
FAY RO oulelgAdRAe] BE AAREAEATY,
20082 FaLs] A ALGAZAHEAIA, 2021)8] FARE 4= 714
o] 37 HE FZ319H(Table 1),

FoFd(Vulnerability)2 =% A4k} Q771 2 23]
g 4 o e FEE YERIT, o)& AAke] B3 B4,
AR ZAAH 291, A3l g 53 Sl & ZHHt & A7
A AFEAE B3l 49 DagE AR 243 o)
3 FobgE& et ook Z WAl vl A dTEd
9] A LF(HAZUS)S vIE3 A-APA B7lelA detae
2 9¢HE= doltt TAHo= et wgre] Be
=7ke] Z<= W3f AL 3] A E Al RN (@A

164 "=EAE, He0E M= (2025)

€, 2019)8 E8&315rh. FAMY Hafe FAUSES] 294
v3fe} A& W = T8 st 4 o] it wsft
& AR8SHHtHTable 2). FAAEE: 218 H3fet 5734 9
= e, s2hE il = € B A T A
712 22 3ol wet o2 weiekeE 85t 5ck(Table 3). &
TRl 1m HREe] ol tisiAl= w2kEe] ATt HEE
Y= AL, 1m o] Fe Aol e s2HE0] H3E e
AoE 7Pt (BT A4, 2019), 5737 wafe] A 2
78719 A= pAe] BR2 das WA AN F3to
w3de APgRIT ARt wste A%, SEA g8 5
Al 714 el disl 247) thE W3] et AP E 28813
o, FREFATHQ023)o4 AR 3RS ARSI
(Table 4). 1% #3f= FoF A7+(GA vIRt, 654 22he}h drt
AFG~654NZ FEste] FoPdE WHgstth(Table 5). U1
uj3j Alika o] =8 MaEs 199 &4 Batul8-2 39 97 3

Table 2. Damage to buildings and building contents by inun-

dation depth (Unit: %)
Below 0.5m~ Above
05m 1.0m Tm~2m 2m~bm o
Building
damage 15 32 64 95 100
Building
contents 15 33 51 95 100
damage
Source: Korea Development Institute (2019)
Table 3. Crop damage by inundation depth (Unit: %)
Below 1 m Above T m
Paddy 27 100
Farm & Orchard 51 100
Greenhouse 31 100

Source: Korea Development Institute (2019)
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Table 4. Asset value for each vehicle type and damage by

inundation depth (Unit: thousand Korean won, %)
Inundation depth
Asset
value Below 05m~ T1m~ 2m~ Above
05m 1Im 2m 5m 5m
Car 8,740 39 6356 972 100 100
Van 11,241 1.3 348 914 100 100

Freight

- 6,438 1.3 348

914 100 100

Source: Korea Environmental Institute (2023)

Table 5. Human damage by inundation depth (Unit: %)
Below 1 m Above 1 m
Vulnerable population 0.027887 0.087191
General population 0.011419 0039543

Source: Korea Development Institute (2019)

865 674 Yo 7P on, ol FALATU(019)9) 7]
E2 uhE Zlolth. ulxgoR, AIRME Hsj §EAHA A
= ST

AAMEC R SHEste] APgstlon, wajdee
(2008)2 &-8-5151cHTable 6).

iAo 2 A Riskle 47 HEL 2 (Hazard), &4
(Exposure). %g‘f"é(\r’ulnerabi]ity)‘% Zsto] A=Y, 14
2l 2 (Figure 29+ Zo] AP =34 T3
2 FHAZIL, FePdS A-8sto] DS Ashs WA A
|33k, ok, F2 QIjE BPEG) AES ()2 2HEA
o8 WAE= B0 B4 B AV Al (D wet 23
et &, 98 a%0Hazard)E Yepls T8RS 41 &
£ HlE AU (509, 804, 1004, 20082 HEAo] A4
Ho, guka o2 Hie7 G280 2008 WE) o W2 I¢
WLt 22 Aoz Qs Aol 7RI

s, = Tﬂz}*}ﬂbﬂﬁf+%‘§2}*}lﬂﬁﬂ

+ARAA 8, +AF A, (1)
+Arg R o,

T AP AR 2 Bjajel2: 2F A2 2.0 WY BhE2 13t
F olg A&l 7173 (Expected Annual Damage,

Table 6. Industrial damage to property and inventory by inun-

dation depth (Unit: %)
05m~ 1m~ 2 m~ Above
0~05M Yom 2m  3m 3m
Property 232 453 789 96.6 100
Inventory 128 26.7 586 897 100

Source: Korea Development Institute (2008)
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Eofli= A¥ B8 4 713t 285kt

Iv.
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(Figure 3 2 479 B4 did A2 Y4574 Y9 gt
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Eof| g ¥l o4 X Hede Akt Ao FhE A
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Figure 3. Flood risk of the Nakdong River area
(Unit: million Korean won)
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Table 7. Top 10 regions for annualised expected losses by asset

(91 2t )

(Unit: million Korean won)

Region Residential assets Region Agricultural assets
Hanam-eup, Miryang-si, Hanam-eup, Miryang-si,
Gyeongnam Lt Gyeongnam 13248
Samrangjin-eup, Miryang-si, Sangnam-myeon, Milyang-si,
Gyeongnam 11808 Gyeongnam LD
Daesan-myeon, Changwon-si, Yongam-myeon, Seongju-gun,
Gyeongnam L Gyeongbuk B
Gaya-eup, Haman-gun, Daesan-myeon, Changwon-si,
Gyeongnam 9l Gyeongnam 882
Sangnam-myeon, Milyang-si, Okpo-eup, Dalseong-gun,
Gyeongnam ] Daegu Boe0
Pungsan-eup, Andong-si, Okjong-myeon, Hadong-gun,
Gyeongbuk bRt Gyeongnam b2l
Hwamok-dong, Gimhae-si, Seonnam-myeon, Seongju-gun,
Gyeongnam Bpal Gyeongbuk Bl
Hallim-myeon, Gimhae-si, Seongju-eup, Seongju-gun,
Gyeongnam Gor Gyeongbuk hGE
Hapcheon-eup, Hapcheon-gun, Daegok-myeon, Jinju-si,
Gyeongnam faid Gyeongnam %62
Daedong-myeon, Gimhae-si, Daedong-myeon, Gimhae-si,
Gyeongnam Bhzh Gyeongnam S0l
. Industrial : 5 - :
Region e Region Life Region Vehicle
Jinyeong-eup, Gimhae-si, 196 Jinyoung-eup, Gimhae-si, 35 Jinyoung-eup, Gimhae-si, 6213
Gyeongnam Gyeongnam Gyeongnam ’
Gongdan-dong, Gumi-si, 103 Dong-myeon, Yangsan-si, 35 Guji-myeon, Dalseong-gun, 5038
Gyeongbuk Gyeongnam Daegu :
Hallim-myeon, Gimhae-si, 100 Nambu-dong, Yangsan-si, 19 Dong-myeon, Yangsan-si, 4624
Gyeongnam Gyeongnam Gyeongnam '
Seongju-eup, Seongju-gun, 90 Gaya-eup, Haman-gun, 19 Bisan-dong, Seo-gu, 4380
Gyeongbuk Gyeongnam Daegu !
Buwon-dong, Gimhae-si, 90 Yeonil-eup, Pohang-si, 16 Yangjeong-dong, Buk-gu, 3698
Gyeongnam Gyeongbuk Ulsan ’
Bisan-dong, Seo-gu, 83 Sinsu-dong, Dong-gu, 14 Daesan-myeon, Changwon-si, 3483
Daegu Daegu Gyeongnam '
Daecheon-dong, Dalseo-gu, 64 Jungbu-dong, Yangsan-si, 1 Gaya-eup, Haman-gun, 3435
Daequ Gyeongnam Gyeongnam '
Yangjeong-dong, Buk-gu, 62 Goa-eup, Gumi, 1 ‘Yeonil-eup, Pohang-si, 3289
Ulsan Gyeongbuk Gyeongbuk '
Daesan-myeon, Changwon-si, 61 Naei-dong, Milyang-si, 10 Daecheon-dong, Dalseo-gu, 3049
Gyeongnam Gyeongnam Daegqu !
Gamjeon-dong, Sasang-gu, 59 Muyang-dong, Sangju-si, 10 Hallim-myeon, Gimhae-si, 2538
Busan Gyeongbuk Gyeongnam '
A= w7} ey, ol F2 AA o] YE &2 &5 ARtcHFigure 4).
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F4E 8= %4 (Vulnerability)9] 5-874& AARHE
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Figure 4. Damage to residential assets in Seomun-dong,
Sangju-si, Gyeongsangbuk-do (Unit: million Korean won)
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Figure 5. Damage to agricultural assets in Hanam-eup, Miryang-
si, Gyeongsangnam-do (Unit: million Korean won)

AAgo) =& 52 AARIHFigure 6).
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A AT 1) =g =] wi2ef el A B A
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A GA2] 9] FHeoF QI Bl &o] EARG H 7] HiEoR siNE
o, & A7eE AFE FoF ATk ARt A= FEste] 2
Astgon, ofof wtzt Fop/do] AolstA vekdthFigure 7).
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Figure 6. Damage to vehicles in Jinyeong-eup, Gimhae, Gyeo-
ngsangnam-do (Unit: million Korean won)
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Figure 7. Loss of life in Nambu-dong, Yangsan-si, Gyeong-
sangnam-do (Unit: million Korean won)
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