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Study on the secular relationship of the landscape recognition of local inhabitants
and local environment in the historical city Kamakura
-Reviewing of an analytical method based on fractal analysis using 3D visualization model and aerial photographs -

OToshihiro KIMURA*!  Hirotomo OHUCHI*2

Keywords: Landscape recognition, Visible domain, 3D visualization model, Aerial photograph, Secular change, Fractal

Summary: Landscape is recognized as a pattern that is formed by a mutual relationship among the human, which is the subject of
view, the collective recognition of them, and the morphological features, which is geographical features such as the fields and
mountains, rivers, the sea and the component of the city block, which is in the physical environment. In the long-term local
environmental transition, it is considered that the recognition is intricately related with the universality and the variation of the
environment. And the landscape recognition (cognitive features) is formed as the aggregate of the local residents' consciousness. In
recent years, the accumulation of geographical environment information, such as aerial photography and GIS has dramatically
advanced, and it is being accumulated as the comprehensive basic information across time and region. To show quantitative
indicators based on the objective analysis of this information will be useful as analytic methods for the regions particularly with

historical transition.

This paper studied the historical city Kamakura and focused on the area that the recognition of local residents was particularly
characteristic. Firstly, the geographical visibility, "visible" or "invisible", of the area was analyzed by 3D visualization model that
integrates the city block and terrain GIS data. Secondly, a cognitive features’ characteristic point is selected, the image analysis was
conducted with respect to the relationship of the changing times and seasons, based on aerial photographs of multiple ages and 3D
visualization model. The fractal dimension analysis was used here as an analysis method of the areas over time. Fractal dimension is
said that it is possible to quantitatively indicate the complexity of the pattern and minute changes. Therefore, it was considered as
efficient way for understanding of the variation of the timeline image. As for aerial photo of multiple ages, it was considered as a
problem that the terms and conditions of the shooting were different. Therefore, the analysis was conducted after the averaging

process and alteration of the brightness distribution.

As a result, the fractal dimension of the image based on the four seasons and the image extracted from aerial photographs showed a
tendency to approximate mutually. Furthermore, four types of the characteristics were shown in the cluster analysis. In the analysis
using aerial photographs of the time series, secular change in the region appeared as a change in the fractal dimension, relationship
with the cognitive domain was also observed in it. In conclusion, the findings about the formation of the landscape recognition as a
collective of psychology and transition of the local landscape were able to obtain. Therefore, it is considered that it could be shown
the basic analysis technique and result for the mid-and-long term development of the regional and urban planning methodologies in

the historical area.
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