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Summary of this report

Development of the Evaluation Method for the Green Environment
by Combining the National Spatial Data I nfrastructure and the Landsat TM Data

In recent years, the conservation and rebirth of the natural environment and ecosystem in which
humans also live has come under increased attention. The rapid development and growth of the post-
war Japanese economy provided us with many goods. Our standard of living has improved
remarkably, and our daily life is filled with conveniences. However, the negative results of this
development include deforestation due to urban expansion, and problems of trash disposal, water
pollution and air pollution. From now on, the protection and preservation of the natural environment,
including our living environment is an urgent problem, requiring drastic measures and solutions on a
global scale. In the area of city planning, the 5th Comprehensive National Development Plan of
JAPAN highlights the theme of the "coexistence of nature and city". An important issue is how to
conserve the green spaces in and around a city.

The purpose of this study is to clear that the city's activities and the social environmental factor
exerts the influence on the green space environment, and establish the evaluation of green
environment.

In the analysis, | use both the Landsat TM Data and the town area expansion, the population
distribution, the main road data, rail station and etc. of the social environmental data. Generally, the
analysis method that the geographical feature condition is taken into account was not adopted in the
old way of the Remote Sensing Technology. | adopted the three-dimensional analysis, because |
thought that it is important to evaluate the green coverage by the three-dimensional condition. This
method is the evaluation method in order to correct the two-dimensional analysis. The city's activities
signify the state and change of the social environmental factors which are effected by the living
function, the commercial function, the productive and agricultural function and the infrastructure
which are important and indispensable to function as a city.

This paper consists of eight chapters. In the first chapter, | described the background, purpose,
relation research of this study and outline of subject area, which are Kitakyushu, Fukuoka and Oita
City.

In chapter 2, | analyzed the change of the land use and Normalized Difference Vegetation Indicator
(; NDVI) | distribution with three-dimensional condition in subject area.

In chapter 3, | established the grasping method of green space distribution characteristics.

Firstly, | analyzed distribution form of the built-up area and the green space by Shape Index. As a
result, we knew that the built-up area of Kitakyushu and Fukuoka almost saturated state on the plains.
On the plains of Oita, the built-up area spread disorderly. And, we made clear the relationship
between the shape index and the social environmental using the Hayashi Quantification theory . As
a result, we knew that the topographical characteristics and the infrastructure extremely affect the
distribution characteristics of the built-up area and the green space.

Next, | used the concept of Moran's 1st Measuring. And | developed the new measuring method for
grasping the characteristics of the green space distribution. That method includes the three methods,
which are "CN Index", "CTN Index" and "C Index. Firstly, | applied this method to Kitakyushu City.
Land Coverage Classification and NDVI were used in this analysis. Next, | measured the distribution
change of green space with expansion of measuring area. As result, | led the characteristics
measuring area of green space, and made sure of the effectiveness of this method.
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In chapter 4, | made clear the change factor of the green area.

Firstly, | analyzed the change area of the green distribution. In this analysis, the number and the
ratio of the green decreasing were used. Secondly, | classified the green area on land coverage, regal
restriction, geographical and infrastructures conditions. Thirdly, | used the Hayashi's Quantification
Theory | in order to make clear the change factor of the green decreasing area. As a result of these
analyses, | grasped that the green area had been changed by the characteristics of the green itself.

In chapter 5, | classified the green distribution area by each characteristic.

Firstly, | surveyed the land use condition, and obtained the information about the green decreasing
area. Secondly, | made clear the characteristics of the green space with environmental factors. Finally,
| classified the green space by the Hayashi's Quantification Theory IIl and the Cluster Analysis. As a
result of these analyses, these classifications agree with the real distribution of the green. And, |
could understand that this analysisis an effective method to classify the green distribution.

In chapter 6, | lead and applied the Built-up Area Influence Model by Spatial Interaction Model.
This method is to grasp the influence Region from built-up area. | lead Beta Indicator by NDVI,
made clear that Beta is approximately 2.6. In this result, | applied this model to Oita City. And, |
made clear that influence degree is increasing by expansion of Built-up area. Finally, | examined
effectively of this model.

In chapter 7, | developed Evaluation System for Green Environment, and applied this system to
subject cities. In this system, the National Spatial Data Infrastructure and the Landsat TM data were
used. The NSDI is including the data of road, highway, interchange, railroad, station, public facilities,
park and so on. And the Landsat TM data supply to us the Land Coverage Classification and NDVI.
This system contains the following function.
1) Function for City Information Indication and Information Search Getting.
2) Function for City Analysis.
3) Function for Landscape Analysis.

Finally, | described the future problem and should be modify points.

In chapter 8, | summarized the finding in this report.
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