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[Abstract]

To mitigate flood damage, each local government is establishing a disaster prevention project. Given the constrained financial
resources available to each local government for disaster prevention initiatives, it is imperative to judiciously allocate these
resources by identifying high-risk flood-prone areas and optimizing budget utilization. The flood risk assessment necessitates the
consideration of multifaceted factors, encompassing both humanistic and hydrological characteristics. In this study, we utilize a
hydrology-based flood risk map to identify areas prone to flood damage and consider social and humanistic factors by collecting
grid-based data. Ultimately, a grid-based flood risk assessment, considering these complex factors, is conducted to determine flood
risk rankings. It is believed that through this comprehensive approach, an effective investment plan for flood-prone areas can be
developed.
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Fig. 1. Flood risk map of Yeonje-gu, Busan
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Table 1. Flood risk area information

Point Flood risk area Latitude | Longitude
1 Jwasuyeong-ro 35.1829 | 129.1140
2 Togok junction 35.1878 | 129.1061
3 Nammun junction 35.1872 | 129.0728
4 Gyodae junction 35.1959 | 129.0807
5 Dongrae tax office 35.1925 | 129.0868
6 Posco the sharp city 35.1910 | 129.0944
7 Yeonsan 5—dong community 351844 | 129.0760
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Table 2. Weather station information and detailed
indicators for hazard
Frequency Maximum
Station Latitude | Longitude | based rainfall rainfall
(mm) (mm)

Dongnae 35.2091 | 129.0901 304.8 192.6
Busannam—gu | 35.1186 | 129.0884 393.9 255.8
Busanijin 35.1588 | 129.0192 369.7 230.2
Buk—gu 35.2130 | 129.0025 300.5 151.4
Haeundae 35.1761 | 129.1623 364.4 212.6
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Table 3. Grid average detailed indicators re-scaling result
and hazard index by flood risk area
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Fig. 2. Road status in Yeonje-qu, Busan

Frequency based Maximum
Point rainfall(mm) rainfall(mm) Hazard
oIin . - . —
Raw Re scaling Raw Re scaling | index E 4. XAsl X9 AKXt W Exposure MFX|iE
data data data data Re-scaling Z=}
1 338.916 0.926 212 998 0.945 0.9340 Table 4. Grid a\_/erage Exposure detglled indicators
re-scaling results by flood risk areas
2 328.177 0.548 209.599 0.713 0.6202 Number of Number of Road
population building area
3 325.822 0.465 204.425 0.361 0.4191 Point Re Re Re
Raw scalin Raw scalin Raw scalin
4 |314.359 | 0.061 |200.170 | 0.072 | 0.0655 data 91 data 91 data °
data data data
5 316.658 0.142 203.822 0.320 0.2201 1 3376 0.1757 40 0.0574 | 39.82 | 0.4550
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Table 5. Average exposure index by flood risk areas

Point Exposure index

1 0.1898
0.2779
0.2019
0.2226
0.1863
0.2339
0.3689
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Table 6. Grid average detailed indicators re-scaling result

and vulnerability index by flood risk area

Number of Number of
Point population old building Vulnerability
Raw | Re scaling Raw Re scaling index
data data data data
1 6 0.0152 12 0.0213 0.0095
2 515 0.1089 264 0.4681 0.2570
3 185 0.0361 106 0.1735 0.0928
4 705 0.1491 61 0.1082 0.1322
5 693 0.1353 133 0.2177 0.1693
6 525 0.1211 153 0.2959 0.1933
7 850 0.1797 363 0.6436 0.3711

Vulnerability &2 Exposure a2 o3l kA&
Rl dEolu) wEba] AP Q1R AE ol gk F ok
A& Hrks] sk FeRITe =S ES AFEARE F
ARtk =5 A0 A9 2013 o)o] A AERS =3
AEZ Aosilon, FHekIF A9 0M~74<} 654 ©]

http://dx.doi.org/10.9728/dcs.2023.24.11.2919

&e] QITE FHeRRITE AJste] 20209 AAete] dlo]
HE T8It Frdme] 49 w5 2] /et vE
AFAA T Hluslgls wf AEHA RS AL FR1E = 9l
th EF Aol Aty ofgE x| Aol zleE 1
o] =51 E9] VTt A Ao ekt ALsE A
EAAE 9] A9 AFAT TdEo] wol FHeRlT B =%
AEEE 7Pg wo] B3l g Ao Yehdt]

NERT 7t A8 A FHeRlTo digh 7FAe
0.5876, =% AFES 041242 g0 om, zdAs]
FEAE T FHeRITF, T =% UFETE X 6 Raw
datadl UERHom, Az} it A3t A= Re-scaling
dataoll AABIATE HEA o2 2pAA s S-HAE AAA
3 $-H#]9 H1 Vulnerability A5 & 69 LERA

3-4 SAZOIN ST HATS SRS A4 MY

FABRFAAl AAT-2] AFAR 3 -2 Aol EPB= AR}
£9] Hazard, Exposure, Vulnerability A|52 2438190
H FFARE A s 8t FrEEls A" A
WHE A&Sgith FrEEE AYE A& HH 004
1.73/Fe]9] gkl WM& 7w ARl 0ol 7MWk &7
AFET} S-S ouisit). HFH o2 7 AP FREE
AT A Ay a3 39 YElY 3999 A5
2 01178 Hdl 1.01704] #2aEskar glom ApAAs)
23} QIH S AR HlSgh s T s Gl
Atk AT wgjaAtE e} EAFEARAIEY] A9 tE
AZAE R AR Az 1~2707) B2 8= A5 7}
AL BRI 4= gtk ol AxRIEI} 7MA= A0

2 A9
Edx]7} dAEo] 9l ZAxjo]7] wio] o ool
FHeHlZo] v EA1ete] 9=} A A E T

oo = Lo g
Dongrae s =B %f Flodd risk index
Y% Tax Office - '*' ™
iy 02

0.2

X dong
Community

Jg 3. 4AE saflgx got 2ot

Fig. 3. Flood risk assessment results for each grid
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Table 7. Flood risk assessment results

Flood risk area Flood risk index Flood risk ranking
Jwasuyeong-ro 0.9550 1
Togok junction 0.7339 3
Nammun junction 0.4860 4
Gyodae junction 0.2921 7
Dongrae tax office 0.3564 6
POSCO the sharp city 0.4798 5
communiy cone 08373 2
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