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Abstract

This study intends to develop a sustainable urban metabolism paradigm which can be used to analyze
urban safety problems in the circular and integrated manner and use the paradigm to design an urban
safety assessment framework. To reach this goal, this study reviewed previous research related to urban
safety, urban safety assessment, sustainable development, and urban metabolism. Based on the literature
review, this study derived the paradigm of sustainable urban metabolism, suggested five principles to design
the urban safety assessment framework, and used the paradigm to assess urban safety. The framework
was composed of two pillars such as sustainable urban metabolism and urban safety. This study would
be the first to assess the urban safety using the paradigm of sustainable urban metabolism.
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Table 1. Components of an urban safety assessment framework using sustainable urban metabolism

Category Subcategory Indicators

New Urbanized Areas, Brownfields Re—used, Density of Development, Level of
Land Use Infrastructure Development, Colonized Land, Crop Diversity, Population Density,
Behavioral and Housing Factors

Quality of Pedestrian, Length of Cycle—ways Provided, Length of New Roads

i
) } Acll/[;sbslikl)g’it Provided, Percentage of Use of Public Transport, Number of Inhabitants with Access
Soc1soeconom1c Y 4o Public Transport, and Integration(space syntax)
ystem
GDP, Population, Number of Inhabitants with Access to Services, Number of
Society Inhabitants with Access to Social Housing, Working Time, and Time for leisure
and education
Well—bein. Number of Inhabitants Affected by Flash Flooding, Number of Inhabitants Affected
g by Heat Waves, and Living Standards in Poor Localities
Ener Energy Consumption by Cooling/Heating, Anthropogenic Heat, Bowen Ratio, and
Sustainble &y Percentage of Energy from Renewable Sources
Mel‘gs;zim Climate Precipitation, Snowfall, Temperature, Humidity, Wind Speed, and Average
Temperature
. Thermal Thermal Comfort Index (cooling power), Air temperature, Number of Days Above
Environmental . .
Environment Air Temperature Threshold
System
Water Consumption, Evapotranspiration, Infiltration, Surface Run—off, Potential
Water Flood Risk, Drainage Area, Hydrological Cycle, Garden Irrigation, Water Treatment
Technology, and Proliferation of Swimming Pools
GHG Emissions, Air quality, Concentrations, Exceedances, and Potential Population
Exposure
Urban Use District, Floor Area Ratio, Building Coverage Ratio, Urban Infrastructure,
External Planning  Development Restriction Area
Factors Governance Awareness, Experience, Education and Learning, Socialization Process, Level of
Local Governance, Trust, Participation, Network, and Social Tolerance
Hoalth Mortality, Low Birth Weight, Depression, Hypertension, Diabetes, Body Inactivity, Subjective
Health Level Perception, Smoking, Drinking, Obesity, Suicide, Hygiene and Health
Crime Violent Rate, Murder Rate, Fear of Crime, Nighttime Risk, Distance from Police Box, and CCTV
Density
Urban Environmental Water Pollution, Air Pollution, Heat Island Phenomenon, Ozone Layer—depleting Substance,
Safety Pollution Municipal Waste Emissions, Species Diversity, and Recycling Rate
Natural
z.iura Flood, Heavy Snow, Heat, Earthquake, and Recovery Costs
Diaster
Safety The Number of Deaths of Safety Accidents, The Amount of Safety Accidents, Use of Safety Accidents,
Accident and Safety Consciousness and Behavior
V. 2 2 ApAAsl, A7, W, ,
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