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In many developed cities, two inevitable problems that affect urban sustainability have emerged. One is the intensification of natural disasters due to increasing amplitude of local weather. The other is aging of population and the subsequent decline of the future economic growth potential. It has become increasingly necessary to develop strategies that maintain citizens' QOL (Quality of Life), considering the fact that these two boundary conditions are turning harder and harder for the cities to sustain themselves. Furthermore, because of urban sprawl influenced by the progress of motorization and the increase of nuclear families, urban society has been weakened steadily.
In order to avoid catastrophes, it is necessary to retreat from vulnerable areas against disasters and from sprawled suburban areas, where the residents cannot help depending on automobile because of difficulty in maintaining public transport. And, it is also necessary to induce population to the places where citizens get high QOL by low cost and low CO2 emission.
We call this “Urban Smart Shrink” strategy. This strategy enables to maintain citizens' QOL. In this study, based on the above strategy we provide a quantitative method to analyze where to retreat and to agglomerate.
We develop a model system called “SURQUAS” (Smart Urban area Relocation model for sustainable QUAlity Stock) for evaluating the sustainability of an urban area in the viewpoints of triple bottom lines consisting of environmental, economic, and social aspects. To measure the triple bottom line, the life cycle “environmental load”, “life cycle infrastructure maintenance costs”, and “quality of life" are quantified. A cohort model is applied to estimate these indicators based on time serial data in each small district. Quality of life indicator can show the difference in individual preference by age group, gender, income group, etc.
By applying SURQUAS to the Nagoya metropolitan area, the following results are shown. Both Environmental efficiency and Cost efficiency are low in some center areas due to concrete and steel department buildings and the outer suburbs due to high share of automobile use. Moreover, they are high in the areas along the railway lines. This suggests that removing from the outer suburbs to the central area and near railway station is preferable efficient urban structure.
Using this method, we can get optimal population pattern according to reduction percentage in CO2 and/or in maintenance cost of built-up areas.
