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Methodology of the SATOYAMA Engineering Part 2
Masataka Takagi Masaaki Kusumi

Satoyama engineering was launched by Kochi University of Technology volunteer researchers in 2017.
At first, core methodology was used to analyze a variety of data regardless of a natural system, social
system, or humanity on the geographic space in GIS (Geographic Information System). Through research
progress in the proof field located in the environs of the university, consideration on the GIS map plane of
two dimensions as geographical profiling of the vegetable distribution has developed into consideration of
the forest vegetable ecology in the voxel space three dimensions including the sky and the underground.
History and folklore researchers joined and started the GIS study of history and folklore in a reconstructive
way, shedding light on people living in Safoyama. Ancient document investigation, archaeological survey of
remains and interview surveys of elderly persons were the methods incorporated. Because the voxel model
proved to be a hierarchical structure depending on the agenda, with the progress of the data accumulation,
it led to the concept called the voxel system. The stack alignment with natural science data is enabled by
probability gradation expression for the phenomenon that the local borders such as folks are vague by the
voxel system. Various engineering fields are tied to Satoyama engineering by assuming prior predictions
and subsequent evaluation with the voxel system. Furthermore, the Satoyama engineering has the feature of
an affinity with ecology, unlike past engineering.
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Role of SATOYAMA for Disaster Prevention Base
Masataka Takagi

Nowadays, heavy rain has been causing serious damage in Japan. This paper shows the use of land
influenced by disasters due to heavy rain in western Japan 2018. In Oozu, Ehime Prefecture, the inundation
area was designated as a semi-industrial area in urban planning. On the other hand, the area was simulated
for inundation on a hazard map. Moreover, many slope failures and debris flows have occurred in extensive
orchards or abandoned artificial forests. Lost biodiversity by human land use has created a high risk in
natural disasters.

Satoyama life, using natural resources, has a potential of disaster prevention. A high degree of
self-sufficiency will create many advantages when a disaster occurs. It has come to be understood that the
conservation of Satoyama is very important for disaster counter measures through my own experiences in
Satoyama life.

We must prepare Satoyama life for many ways to avoid risks. Satoyama life will also work in pandemics.
Now the population in Satoyama is so few that Satoyama should be prepared as a second base for disaster

prevention.
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Construction of Porous Concrete Block
Retaining Walls

Mai Uranishi  Shizuki Ikawa Sho Sato
Yuri Matsusaka Akihiro Yamaji  Yoichiro Shigeyama

At Kochi University of Technology, the Saoka Project is being promoted as a social implementation of
“Satoyama Engineering”. This paper reports on the design and construction of the concrete block retaining
wall that was carried out as part of the project. This retaining wall is intended to replace the masonry
retaining walls that still remain in the Satoyama today. We created the blocks in porous concrete and
tested their strength and permeability through experiments. Based on the results, we designed the retaining
wall to be about 60 cm long and 120 cm wide and repaired the areas where the masonry was broken. The
construction of historic masonry requires skilled craftsmen, but with the blocks developed in this study,

anyone can repair the retaining wall.
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Installing Toilets at the Base of the Saoka Project

Asuka Ichikawa Ryohei Maehara
Yusuke Oka Masataka Takagi

The purpose of this paper is to build a sustainable toilet on the site where pump companies could not
access. This toilet was examined for applicable sewage treatment methods, and the experiments and the
construction necessary for installation were carried out. The toilet was a compost type, and the wastewater
dump location was determined through an experiment in which water could penetrate the area. Since
humans can only access the construction site on foot, we completed the civil engineering work using the
smallest class heavy machinery for excavation and carried-in materials. Since the students constructed the
toilet building, the panel construction method was adopted, allowing for relatively easy manufacture of the

building.
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Trial of One-year Vegetation Phenology Observation
Using UAV in SATOYAMA Research Field

Ryosuke Murai Masataka Takagi Yousuke Asanuma

Vegetation Phenology is one of the most obvious and easily observable biological responses to climate
change. Since April 2019, we have been observing vegetation by UAV two or three times a month, and have
accumulated observation data for one year. UAV images are affected by light source and sky conditions.
Therefore, in order to use the observation data, it’s necessary to correct it according to the characteristics
of the light source. For that reason, this method used observations on cloudy days that are less affected
by light sources. First, the orthoimage was corrected for brightness using a sky factor simulation. Next,
the RGB values of the orthoimage were normalized based on RGB values of the cypress. Finally, an RGB
interband correlation image was created from 17 corrected orthoimages and an attempt was made to classify
the tree species. As a result, it was found that the RGB interband correlation image can classify groups with
similar interband correlation coefficients such as deciduous trees, evergreen conifers, and bamboo, but can’t
classify by tree species. However, the correlation between the RGB bands for each season captures the
characteristics of vegetation phenology.
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(Peer-reviewed Paper)

Development and Evaluation of the Worksheet
Method Based on the ARCS Model Approach

Yasuto Ishitani

By implementing a motivational design for learning, the Attention, Relevance, Confidence and
Satisfaction (ARCS) model approach, I created and evaluated the instructional design of a university
class. A major feature difference of this class was that worksheets were used as the main tool rather than
being supplementary. Furthermore, the ARCS model was implemented in designing both the class and the
worksheets. In this initiative, I created the motivational design for the Theory of Innovation class that I
teach. The effectiveness of the practice classes (15 classes x 2 years) was verified based on the following:
(1) evaluation using data collected in the worksheets; (ii) Instructional Materials Motivation Survey (IMMS)
based on the ARCS model; and (iii) class evaluation regularly conducted by the university. As a result, we
were able to confirm improvement in both the students’ learning motivation and in their comprehension of

the class.
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(Peer-reviewed Paper)

The Structurization of an Industry-academia-government
Collaboration Process Based on Network Theory

Masato Sato

In this study, the industry-academia-government collaboration is identified as a network between
different organizations, and structurizes the industry-academia-government collaboration process from a
social-scientific point of view based on the network theory. As a result, the findings show that industry-
academia-government collaboration is structured by the following five processes: (1) Value judgement of
the research/technology seeds (the eye of the connoisseur), (2) Industry-Academia matching (the setting
of the discussion location in a loose network), (3) Project formation (the formation of a strong network),
(4) Project promotion (the management of unexpected fluctuation from both the internal and external
environment), and (5) Achievement of industrialization and operation (the business expands). It has also
been established that the coordinator is someone who can appropriately cope with the various environmental

situations that arise, and who can maximize the value and output by demonstrating his/her own abilities.
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A Study of the Family Changing
— With A case of the Family Retirement System in Niyodogawa town —

Yumi Takemura

This article discusses the change of the family structure and its functions by examining case studies of the
family retirement system in the individualized society of Niyodogawa, Kochi. The family retirement system,
called ‘Inkyo’ in Niyodogawa, Kochi, is a unique example from others. In this system, the oldest son of
the family does not live with his parents after he marries, unlike in the stem extended families. The main
characteristic of this system is that the parents give their own house to all their sons as a wedding gift when
they marry, and then the parents move to another house with the rest of the other family members. This
family system appears the same as the conjugal family system except for the parents’ sacrifice of their house
as a wedding gift. The findings of this study show that the family system in Kochi has changed significantly
since World War II. The main factors causing the change have been identified as industrialization and the
popularization of higher education. Nowadays, the family structure has changed with the family spread
over a wide area geographically. Although the functions of the family have not been completely lost, the
tradition of visiting family members is not common. The social system and welfare services supplement the
functions of the family when it comes to supporting the elderly. Today, as individualization is on the rise,
social welfare has become an essential part of the social infrastructure.
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The Background of KUT Botanical Park Project and the Activity Report
— Effort on Adding Value to the Public Site by Labeling Plants —

Masahiko Hamada Ryosuke Murai

The KUT Kami campus is beautifully blended in with the lush greenery of the surrounding landscape.
Since the campus was built on the site of the former prefectural forest experiment station, KUT has been
designing its premises taking advantage of the rich plant resources of the land. The adjacent Kagamino
Park is well known as one of the top 100 cherry blossom viewing spots in Japan. This report is about
rediscovering the attractiveness of our university through the KUT botanical garden project, launched in an
effort to add academic and recreational value to the campus by labeling the trees and plants and placing the
signs to make the site more academically informative to the students, educators and neighboring residents
can rediscover. To accomplish the mission of this project, the information maps and labels were initially
placed on the KUT campus in 2015. Since then, we have even expanded the area of our activity to the
outside public areas in Kami City. The labels and signs had been verified and a series of improvements
have been continuously made for the betterment. In 2019, we conducted a full-scale follow up study on the
existing labels and signs in Kagamino Park and the KUT campus. Further improvements of the labels and
signs were made using plant characteristics data such as vegetation distribution and the environment from
the plants database “Lupines”.
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A Study of Youth Association and Local Festivals in the Heisei
Period, History and Practice Activities in Kochi Prefecture

Keita Kusunose

In this paper, the actual situation of the youth association in Kochi Prefecture in the Heisei period was
verified by analyzing local newspaper articles and conducting interviews with the relevant people. First,
we set the milestones for the youth association activities, namely the “regeneration period” (1989-1995),
“decline period” (1996-2010), and “reconstruction period” (2011-2019). The youth association has declined
due to the decrease in the number of youths, as their role has become fixed as leaders of event-type local
festivals. However, the youth association during the reconstruction period was engaged in activities that
renewed their traditional roles in night schools, parties held to find a marriage partner, disaster prevention,
crime prevention, and festivals. University students have joined the youth association as the new bearers of
the torch, and activities have been developed to connect them with the community across the generations. In
the Heisei period, the youth association in Kochi Prefecture played a specific role in long-term connections

with the community.
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Outline of the Lecture “Landscape Design”

Yoichiro Shigeyama

“Landscape Design” is a second-year course in the Department of Infrastructure Systems Engineering,
School of Systems Engineering, which combines lectures and exercises. In the lecture, students prepare
for the course using videos and reference materials posted on the Internet, and in the classroom there are
question and answer sessions. In the exercises, students come up with designs, make many sketches and
models at home, and discuss them in the classroom. In other words, “Landscape Design” is an interactive
lecture. This paper reports on the content of “Landscape Design” and the various measures to realize
interactive lectures. In addition, how to conduct design exercises remotely using the Internet is now under
consideration, since face-to-face exercises have been stopped due to the coronavirus, and thus opinions of

the wise on this matter are welcomed.
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Education for Graduate Students on Influence of Nuclear Accident and
Reconstruction of Damaged Communities 2

— Present Status of Fukushima Daiichi Nuclear Disaster and of Recovery
from Tsunami Damage —

Sadao Momota

Just after the Fukushima Nuclear Accident in 2011, we started a training class on radiation for
undergraduate students in 2012 in order to develop human resources with the basic knowledge and
measurement skills on radioactivity. Subsequent events occurring in Japan have made us realize the risks
inherent in science and technology and the long-term impact on the local community caused by a large-scale
disaster, such as a nuclear accident. To proceed with recovery in overcoming the problems, it is necessary
to have a broad perspective. Thus, in 2017, a lecture program for graduate students ‘“Radiation and Local
Environment” was launched, which is dedicated to the study of the impact of nuclear accidents on the
local community and the contribution of science and technology in recovery efforts. The Fukushima tour,
conducted in the first year of this program, was reported on in my previous report. In this second report,
this article describes the results of the Fukushima tour in the “Hamadori” district, Fukushima Prefecture in
2019. On this tour, students visited the Fukushima Daiichi nuclear power plant and the coastal area which
were severely damaged by the tsunami.
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Finding Out about Students’ Learning from
“Students’ Book Reviews” in Study Skills

— Through Text Mining Analysis —
Motohiko Igata

This paper describes the background and outline of the activities in the study skills course at our
university which I have been in charge of since 2011. Since 2014, students have begun to describe their
impressions on freely selected books on the subject I have presented. The impressions written by students
are published as a book review each time in consideration of the Information Library of Kochi University
of Technology. Next, this paper introduces the content of the book reviews analyzed by the text mining
method in order to grasp the students’ understanding and reaction through the writing of their impressions.
KH Coder, a free downloadable software, was employed in text mining. Specifically, the number of
appearances of words, correspondence analysis, multidimensional scaling, hierarchical cluster analysis, and
co-occurrence network analysis were performed. This analysis was able to highlight what students thought
and learned by reading books in specified fields and describing their impressions. Based on the results of
this analysis, I would like to continue the activity of selecting a theme that will lead to student growth and
publish the student book reviews based on that theme.
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