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Abstract

Smart cities are being promoted worldwide to solve urban problems. The smart city projects in South

Korea are currently in the stage of large—scale development, mostly led by the central and local governments
according to a long-term plan. The two new smart cities selected as a national pilot are located near
the river, which requires a need of a flood control plan in a river basin. In this study, a comprehensive
flood management technique was proposed in consideration of the characteristics of smart cities around
rivers based on various administrative standards and domestic and foreign cases. A total of 35 flood
management techniques were suggested for smart cities around the river from urban planning perspective
in four planning areas (land use, infrastructure, housing complexes, and buildings). This study established
urban planning standards for flood damage reduction, particularly when developing a smart city around
a river, which should contribute to the creation of a safe smart city against flooding in the future.
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Figure 1. Korean smart city development stage
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Figure 3. Location of smart city national model
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Table 3. Flood risk vulnerability classification

Essential Infrastructure

® Essential transport infrastructure (including mass evacuation routes) which has to cross the area at risk, and strategic
utility infrastructure, including electricity generating power stations and grid and primary substations.

® Emergency dispersal points.

Highly Vulnerable ® Basement dwellings.

® Police stations, Ambulance stations and Fire stations and Command Centres and telecommunications installations
required to be operational during flooding.

® Caravans, mobile homes and park homes intended for permanent residential use.
o Installations requiring hazardous substances consent.

® Hospitals.

More Vulnerable

® Residential institutions such as residential care homes, children’s homes, social services homes, prisons and hostels.
® Buildings used for: dwelling houses; student halls of residence; drinking establishments; nightclubs; and hotels.
® Nonresidential uses for health services, nurseries and educational establishments.

® Landfill and sites used for waste management facilities for hazardous waste.20

o Sites used for holiday or short-let caravans and camping, subject to a specific warning and evacuation plan

and leisure.

Less Vulnerable

® Water treatment plants.

® Buildings used for: shops; financial, professional and other services; restaurants and cafes; hot food takeaways; offices;
general industry; storage and distribution; non-—residential institutions not included in ‘more vulnerable’; and assembly

® Land and buildings used for agriculture and forestry.
® Waste treatment (except landfill and hazardous waste facilities).

® Minerals working and processing (except for sand and gravel working).

® Sewage treatment plants (if adequate pollution control measures are in place).

® Flood control infrastructure.

® Sand and gravel workings.
® Docks, marinas and wharves.
® Navigation facilities.

. . .
Water-compatible MOD defence installations.

Development . .
P a waterside location.

o Lifeguard and coastguard stations.

as changing rooms.

® Water transmission infrastructure and pumping stations.
® Sewage transmission infrastructure and pumping stations.

® Ship building, repairing and dismantling, dockside fish processing and refrigeration and compatible activities requiring
® Water-based recreation (excluding sleeping accommodation).
® Amenity open space, nature conservation and biodiversity, outdoor sports and recreation and essential facilities such

® Essential ancillary sleeping or residential accommodation for staff required by uses in this category, subject to a
specific warning and evacuation plan.

% Source: UK. Communities and Local Government(2006: 25-26).
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Division Underground Waterway Installation inside the Building Riverside Reservoir Pilotti
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Diagram
Q| = s o\
Underground Underground Reservoir W_\Riverside
Waterway Detention Reservoir Reservoir
Case
<Structure of the underground waterway, | <Underground Reservoir of Public-housing, | <Public APT(Pilotti Type) in the Riverside
Kanda River, Tokyo> Tokyo> Reservoir, Tokyo>

Remark) The hatched part of the conceptual diagram is a three-dimensional river area

% Source: Ministry of Land, Infrastructure and Transport(2018: 18-27).

Figure 5. Conceptual map by type of three-dimensional river zone and examples in Japan
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Table 4. Number of final flood management techniques reflecting
survey results

Division Flood Risk
High Middle Low Total*
Land use 3 2 4 9
Infrastructure 10 10 8 19
Housing complex 4 2 2 4
Building 4 - 1 4
* Total allows duplicates
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Table 5. Urban planning flood management technique of smart city around river

Division

Application area*

Urban planning flood management technique

Flood risk assessment

Classification of potential flood risk areas through flood risk assessment
(Low, Middle, High)

Purpose of H Restricting the use of residential, commercial, industrial, etc. development in areas with high potential
development flood risk
L Electricity supply facility, gas supply facility, heat supply facility, oil storage facility, and oil supply
g Infrastructure facility are installed in areas with low potential flood risk
[=N . .
£ installation 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
) ) L Apartment houses, residential complexes, etc.
Installation of public - — — — - —
facilities layout M Business facilities(urban support facilities, R&D facilities, etc.), commercial facilities, cultural welfare
facilities, 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 0 Sensors to maintain the smart city function are installed higher than the expected flood level(Autonomous
driving sensor)
H M, 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 M, L Sidewalk paved permeable
H Sensors to maintain the smart city function are installed higher than the expected flood level(Smart
bike holder)
M, L For the square, install permeable pavement, trenches, or penetration ditches.
Planting trees or plants with the height of the planting surface equal to or lower than the floor level
=) M, L .
=3 of the sidewalk
2 Square — - - - -
g H Sensors to maintain the smart city function are installed higher than the expected flood level(Smart
g bike holder)
(¢
H Install trenches to prevent rainwater from flowing into nearby low-lying residential areas
Sehool M, L Install parking lot or landscaping facilities with disaster prevention function in school
choo
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 and H Running water facilities are installed along rivers or in lowlands
storage facilities M, L Storage facilities are installed upstream of areas with high flood risk
H ML Storage facilities in the park are planned to be less than 50% of the total area.
Park and green 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 H M L Install parking lot or landscaping facilities with disaster prevention function in housig complex
H M, 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
H The height of the living room floor of the building and the facilities within the building is set higher
than the level of flooding by rainfall based on the disaster prevention performance target.
Buildi L, H 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
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