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The Project Effect Analysis and the Evaluation of Forest Structure in the Buffer
Greenbelt

Summary

This study report aims to verify the significance and the role of Common Welfare
Facilities Projects (“Greenbelt Construction Projects”) in greenery space development,
from the aspect of both the project system and the project effect: a type of development
that has contributed to the formation of premeditated city areas and the conservation
of residential environments through the construction of buffer-green belts between
housing areas and industrial areas in the Keihin, Chukyo and Hanshin areas, in order
to prevent the industrial pollution which took place during the period of rapid economic
growth in the 1960's. Then the actual state and evaluation of characteristics of the
forest after 30 years had passed since it was planted were verified, and the forest was
surveyed to find out whether or not the greenery space intended in the initial plan has
been formed. The studies reported in this research paper were undertaken to obtain
fundamental data needed to prepare an open-space plan allowing people to commune
with nature, to form a sustainable city environment, and to maintain the green space
that had been constructed.

The foreword clarifies the social background behind the buffer greenbelt project, that
was systematized to prevent industrial pollution and provides an outline of the
subsequent development process. This process clarified that the greenbelt construction
has been diversified to meet the need for environmental policies such as the
measurement of air pollution that was caused mainly by the discharge of automobile
exhaust in the 1980’'s, and the lack of of industrial waste disposal sites and the
conservation of the surrounding area in 1980's and so on.

Chapter 1 describes the characteristics of the project system under the social
background at the time when the C.W.F. project was established, and also surveys
financial support by the central government in the form of subsidies etc. Also, the
period needed for the appearance of the effect of the project was verified by comparing
it with city parks projects of nearly the same scale. The results have clarified that the
period needed for the completion of these projects is in average of less than 5 years.
This period is about 1/3 of that for the ordinary city parks projects.

Chapter 2 describes Common Welfare Facilities Projects undertaken to construct buffer
greenbelts to separate residential and industrial areas to control industrial pollution
during the period of rapid economic growth. The effects of financial support for these
projects given to municipalities by the national government were analyzed by comparing
their financial structures with those of city park construction projects. The investigation
showed that the common welfare facility system reduced the expenses of local
municipalities (rate of local burden) to half or less of the sum paid by the municipalities
for city park construction projects. The initial construction expenses (rate of
municipality’s financial contribution) were also 1/5 to 1/3 of those for city park projects,
suggesting that common welfare facility projects effectively support the finances of local
municipalities.

Chapter 3 describes the cost benefit analysis, mainly from the aspect of project



evaluations, using the Probabilistic Utility Model developed by the Japan
Environment Corporation, and choosing the Himeji District as a case where the
investment scale was the largest among the Common Welfare Facilities. As a result,
the rate of indirect use value accounted for 70% of the gross benefit, and because the
benefit ratio in the whole area was set at 2.53, it was clear that the enterprise effect
exceeded the investment.

Chapter 4 describes the present state and characteristics of forest structures in buffer
greenbelts constructed approximately 30 years ago under Common Welfare Facilities
Construction Projects and examines the effects of the pattern planting method used to
plant trees in the greenbelts. All trees growing in a buffer greenbelt in Nakashima
District Himeji City Hyogo Prefecture were surveyed. The number of surviving trees was
15 to 20 trees per 100m?2 regardless of planting density. Although pattern planting was
used to design forest stratification the intended stratification was not achieved. The
forest showed three forest types which differed in tree height and trunk diameter at
breast height.

Chapter 5 follows Chapter 4 with a description of the growth characteristics of trees
planted about 30 years ago, based on the data for their heights and diameters at
breast-height and the calculated material volume index and aspect ratio values, in a
buffer greenbelt in Himeji City, Hyogo Prefecture (Nakajima District. The results show
that the growth of Quercus glauca and Castanopsis cuspida was remarkable, and that
these species occupied the forest crown. The growth of the subtree layer differed
depending on the co-existing species of the high tall layer. With Machilus thunbergii, the
aspect ratio usually exceeded 100, and the material volume index was less than 100,000
cm3, showing a declining tendency. On the other hand, with Myrica rubra, the aspect
ratio was about 50, and the material volume index exceeded 200,000 cm3, showing good
growth. The use of the aspect ratio and material volume index as indices clarified the
growth of trees. The study suggested that Quercus glauca and Castanopsis cuspida, that
are potentially natural vegetation species will be dominant in the forest.

Chapter 6 describes the relationships between forest structure and environmental
factors regulating the structures, such as canopy openness, relative light intensity, and
soil conditions, which were based on the actual situation in Chapter 4 and
characteristics of tree growth mechanism in Chapter 5, and the growth of trees was
quantitatively evaluated using indices such as degrees of congestion, diversity, and
vitality. Close correlations were found between relative light intensity and number of
species, and between humus content and number of species. The forest was highly
congested as a whole, and its degree of vitality was over 2. The results suggest that the
forest is in poor condition and that the degree of diversity was increased by the mixing
and predominance of deciduous trees.
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HFAEF ( Photinia glabra )
M DR/ X ( Cinnamomum camphora )
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— (et

(0] &2 ( Machilus thunbergi )
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XY<EE ( Myrica rubra )
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I/ X ( Celtis sinensis var. japonica )
HFAEF ( Photinia glabra )

Fx2\¥ ( Triadica sebifera )
S R/ X (Albizzia julibrissin)
) Ewa%y ( Ternstroemia gymnanthera )

A=Y HS ( Prunus lannesiana )
c9HhITTF ( Acer buergerianum )
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