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Abstract

Considering the recent trend of climate change and increased flood risk from urbanization, it is necessary
to prepare for floods when developing a riverside city. Both of the national pilot smart cities in South
Korea are located along the river, but the flood management technique based on the characteristics of
smart city remain insufficient. This study presented flood management techniques for smart cities around
rivers from urban planning perspective through the analysis of characteristics of domestic and foreign smart
cities and applied the technique to the Busan Eco Delta Smart City as a pilot study. The study results
confirmed the feasibility of the technique in smart city development in consideration of flood risk, which
would help towards an effective and efficient flood reduction planning. Although the applicability of the
technique in land use and building projects has been confirmed in this study, further review would be
needed for the creation of housing complex and building adaptation.
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Figure 1. Total disaster events by type: 1980-1999 vs. 2000-2019
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Table 1. Current status of massive flood damage(2000~2018)

Disaster Period M:;.L%ﬁ?mf;ﬂy
T};r())}rllzzgtralt:iroarl: lg?nfaell;ld 2000.8.23-9.1 645
Typhoon "Rusa" 2002.8.30~9.1 870

Typhoon "Megi" 2004.8.17~8.20 323
Heavy rain 2005.8.2~8.11 382

Typhoon "Ewinia" 2006.7.9~7.29 265

Typhoon "Nari" 2007.9.13 300

Heavy rain 2011.7.26~7.29 450

Typhoon "Bolaben™ and | 55 25530 244
"Denbin"

Typhoon "Shinba" 2012.9.15~9.17 405
Heavy rain 2013.7.11~7.15,7.18 459
Heavy rain 2013.7.22~7.23 353
Heavy rain 2014.8.25 248

Typhoon "Chiba" 2016.10.3~10.6 220
Heavy rain 2017.7.14~7.16 290

Typhoon "Praparun” 2018.6.26~7.4 112

Typhoon "Solic" 2018.8.23~8.24 152
Heavy rain 2018.8.26~9.1 97

Typhoon "Konglei" 2018.10.4~10.7 310

% Source: MOIS(2019).
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Table 2. Urban planning flood management technique of smart city around river

L Applicati . .
Division on Arca* Urban planning flood management technique
Flood risk i Classification of potential flood risk areas through flood risk assessment
assessment (Low, Middle, High)
Purpose of H Restricting the use of residential, commercial, industrial, etc. development in areas with high potential flood
development risk
L Electricity supply facility, gas supply facility, heat supply facility, oil storage facility, and oil supply facility
Land Infrastructure are installed in areas with low potential flood risk
an installation — - — - - - - - —
use layout L Important facilities(public government buildings, city halls, fire stations, police stations, medical facilities, etc.)
are installed in areas with low potential flood risk
Installation of L Apartment houses, residential complexes, etc.
public facilities M Business facilities(urban support facilities, R&D facilities, etc.), commercial facilities, cultural welfare facilities,
layout etc.
Open space H Creating open spaces(city parks, public areas, neighborhood parks, green areas, etc.) along the river
H Install trenches to prevent rainwater from flowing into nearby low-lying residential areas
Road H Sensors to maintain the smart city function are installed higher than the expected flood level(Autonomous driving
Sensor)
HM,L | Avoid installing penetration facilities as sinkholes may occur on roads and near roads.
ML Planting trees or plants with the height of the planting surface equal to or lower than the floor level of the
’ sidewalk
Sidewalk ML | Sidewalk paved permeable
H Sensors to maintain the smart city function are installed higher than the expected flood level(Smart bike holder)
ML | For the square, install permeable pavement, trenches, or penetration ditches.
ML Planting trees or plants with the height of the planting surface equal to or lower than the floor level of the
Infia Square ’ sidewalk
struct H Sensors to maintain the smart city function are installed higher than the expected flood level(Smart bike holder)
ure H Install trenches to prevent rainwater from flowing into nearby low-lying residential areas
Setoal M,L | Install parking lot or landscaping facilities with disaster prevention function in school
choo
H Install trenches to prevent rainwater from flowing into nearby low-lying residential areas
Public building L Install parking lot or landscaping facilities with disaster prevention function in public building
Parking | M,L  |For the parking lot, install permeable pavement, trenches, or penetration ditches.
arking lot
¢ H Sensors to maintain the smart city function are installed higher than the expected flood leve
Running water H Running water facilities are installed along rivers or in lowlands
and storage o ] o ]
facilities M,L | Storage facilities are installed upstream of areas with high flood risk
Park and green | HM,L | Storage facilities in the park are planned to be less than 50% of the total area.
area M,L | Park is permeable pavement
H The height of the complex is set higher than the level of flooding by rainfall based on the disaster prevention
performance target
Housing complex HM,L |Install parking lot or landscaping facilities with disaster prevention function in housig complex
HM,L | Restriction of hilly development and preservation of slopes within the complex
H Create a open space around the river and place the parking lot in the direction of the river
The height of the living room floor of the building and the facilities within the building is set higher than
H . . . .
the level of flooding by rainfall based on the disaster prevention performance target.
Buildi LH | The ground height is installed higher than the adjacent road
uildin
¢ H In areas with high risk of potential flooding, the installation of underground floors is restricted or installed in
piloti structures.
H For public buildings around rivers, the basement of the building is used as a reservoir

*H : flood risk assessment high, M : flood risk assessment middle, L : flood risk assessment low
% Source: Kim, et. al.(2020).
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Figure 11. Overlapping inland water risk areas and facility
techniques plan
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Figure 12. Conceptual diagram of application of housing complex
creation technique
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