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Detection of Relative Densely Inhabited District by Applying Information Loss
Minimization
An analysis of secular change in the number of shrinking or expanding cities

O Akihiro KAWABE*!  Shun WATANABE*?

Keywords : GIS, DID, City Shrinkage, Entropy

In an era of shrinking population in Japan, Cities are required to control the city shrinkage and to induce an
efficient urban structure. However, identifying and analyzing shrinkage in whole cities by substantial urban area
shrinking as an index had been considered almost impossible and there were less studies on analyzing city shrinkage
in whole cities on a long-term basis in Japan. In this situation, Asano et al. (2014) identified the shrinkage as Densely
Inhabited District (DID) shrinking and analyzed the characteristics of the shrinking area for understanding the city
shrinkage.

As an issue of this method of identifying the city shrinkage, shrinkage in the cities where no DID exist can’t be
detected. Taking this into consideration, Kawabe at el. (2018) identified Relative Densely Inhabited District (RDID)
in whole Japanese cities as the permanent population centers which are detected by an urban form analyzing method
“Polycentricity” proposed in Amindarbari et al. (2013). RDID area in Kawabe at el. (2018) is detected by relative
density level and population level of each cities, therefore It can be detected in the cities where no DID exist and
analyzing the city shrinkage with RDID shrinking as an index. However, the method of setting a density level for
RDID in Kawabe at el. (2018) tends to overestimate the density level at a large city. Although this setting method can
be adjusted by decreasing a parameter to avoid overestimating, the density level with a decreased parameter tends to
be underestimated at small cities.

This paper discusses a method of setting appropriate density level of RDID which applies “Information Loss
Minimization” proposed by Osaragi (2003) and describes the result of an analysis of the changes in the number of
shrinking cities or expanding cities from 1995 to 2050 using RDID changes as an index. The findings in this paper
are summarized as follows:

e  Using the method which applies “Information Loss Minimization” for density level setting instead of the default
setting method in Amindarbari et al. (2013) and Kawabe at el. (2018), density levels in large cities or small cities
are not overestimated or underestimated.

e According to past and prospective population data at SO0m mesh, although city expanding appears in relatively
lager cities from 1995 to 2020, most cities are expected to show the shrinkage in each period after 2020.

*  The period when the number of shrinking city with population decreasing becomes larger than the number of
expanding city with population increasing tends to be earlier in smaller cities.
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