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AN EXAMINATION FOR RANK-SIZE RULE OF FAVORITE IMAGE ELEMENTS OF CITY
AND THE DEMONSTRATIVE STUDY ON THE METHOD OF APPLYING FOR GOAL SETTING TO

URBAN

DESIGN.

Akira ANDO
In this paper, in the first place, the reproductive image elements of favorite landscape and the favorite place at Morioka

city originated in the castle town are performed, and then I made clear that the relations between the percent of

reproductive image elements P and its rank R are shown by power law. And in the next place, considering the urban

design of the principle of human that is(to say) the analogy between 1/f fluctuation of biological rhythm of human and

1/R fluctuation of city, I made the suggestion that this power law P=aR™

(a, b: parameter) should converge to the

index of /R fluctuation of power law. And the last, as a case study, the method of application of goal setting to urban
design of Morioka city was performed. In the result, the useful information for goal setting to urban design of city has

been offered.
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Basic survey for diffusion of gold panning leisure in Iwate prefecture

Motoi YOSHIDA

In recent years, gold panning has attracted attention as a new outdoor leisure.  Although there were tourist facilities that provided gold pan-
ning experiences in golden remnant in various parts of the world, 1 In California, USA, etc. , gold price hikes started around 2010, gold dust
hunting in the river appears like a former gold rush, attract attention as a kind of outdoor leisure.

In Japan as well, similar movements have been seen, such as the appearance of people who enjoy gold panning, but the actual situation is not

generally known.

In this survey, we will grasp the current situation of gold panning leisure taking recent years and present measures to promote dissemination in

Iwate prefecture.
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A Proposal of Prioritizing City-Alliance Partners
for Disaster Restoration

Takashi YUKAWA', Mitsuko NISHIGUCHT?, Kazunori AKUTAGAWA

! Member, National Institute of Technology (KOSEN), Fukushima College (30 Nagao,
Kamiarakawa, Taira, Iwaki City, Fukushima, 970-8034)

Email: yukawa(@fukushima-nct.ac.jp

? National Institute of Technology (KOSEN), Numazu College (3600 Ooka, Numazu City, Shizuoka, 410-8501)

This paper describes the method of making a priority list in a city’s alliance partners for responding to natural
disasters, Since Japanese government encouraged cooperation of cities for restoring from the disasters, the total number
of the alliances has been increased and each city requires to know the most helpful alliance partners based on the actual
damages. In order to support that, a prototype of prioritizing these cities has been developed, using the existing data and
the satellite images. It can be used not only for the future disasters but also for mutual preparations or drills by municipal

governments,

Key Words: alliance, matching system, disaster restoration, municipal city, satellite images

1. Introduction

This research focuses on prioritizing a city’s partner
cities in order to respond fo the disaster as early as
possible. According to Natural Disaster Database", about
39% of the world disasters happened in Asia from 1999 to
2018. Asia obtained 42% of total damages in the world
and Japan’s total damage is the second largest next to
China. Japanese government increased the possibility of
Nankai megathrust earthquake within 30 years from 70%
to 80% in 2017 and has encouraged alliances among
municipal governments to minimize the risk. As a result,
cities who are historically in the risk of earthquake and
tsunami have so many alliances partners that their staff
members in charge of disaster prevention or minimization
can hardly decide who are the most helpful at the disaster.
In our research, alliance partners’ prioritization is made by
estimating the city’s victims using satellite images of
before and after the disaster and calculating the distance
between alliance partners.
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2. Disaster Response in Japan

(1) Literature Review

Disaster management is usually categorized into four
parts such as mitigation, preparedness, response and
recovery and numerous papers are focused on the
response stage of a natural disaster’. Sakurai and
Murayama pointed out that operations at the disaster is not
easy for a local government as they are quite different
from daily-basis task and the human resources are limited.
Therefore, strategy for effective use of information
technology and data standardization among stakeholders
are required’, Onuma et al. analyzed the impact of
household preparation on disaster response based upon the
experience of the Great East Japan Earthquake. They
suggest public administrators should exert more effort
providing information about potential disaster risks and
the immediate responses in times of disasters”.

On the other hand, Holguin-Veras et al. reported from
the hearing in disaster-affected area in Tohoku, non/low
priority component of the material convergence generated
by a large disaster and it is important to ensure that proper
control procedures are in place to allow only high
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priority supplies to enter the disaster area”. The

experience in the immediate afiermath of Tohoku also
suggested the need to develop and foster the use of
technologies and systems, which support the prompt
and the accurate assessment of needs on the ground,
facilitate transportation of the supplies, and ensure
efficient communications among disaster responders®.
Many studies use satellite images”, but those which
estimate the victims at municipal government level are
very little.

(2) Overview of Presumed Natural Disaster in Japan
Japan has experienced a lot of natural disasters
because of its geological and meteorological conditions,
Besides typhoons and floods which hit somewhere in
Japan every year, risk of inland earthquake exists
anywhere in Japan. Nankai megathrust earthquake is
considered to be the most serious one that gives damages
on southeast coasts of Kyusyu, Shikoku, Kinki, Chubu
and Tokai regions including Nagoya and Shizuoka. The
explosion risk of Mt, Fuji is not as high as the earthquakes
and the tsunami, but it happens almost every 300 to 400
years and the recent one happened in 1707. So, the risk of
explosion cannot be denied when Nankai megathrust
earthquake once happens and it becomes a trigger of the

explosion”.

(3) Structure of Disaster Restoration

A city plays the important role in disaster response
since it’s the closest municipal organization to the
residents. In Japan, implementation of disaster prevention
is divided into three (state),

levels: The national

prefectural and municipal levels”. Fig.1 shows the flow of
information, support staff, and disaster relief aid, etc.
among these levels'”. A city is a front line to support
disaster-affected residents and is accustomed to deal with
citizens in terms of residential services. In case of natural
disasters, it will take care of residents, communicating
with prefectures and private corporations. Although NPOs
and volunteers at the disaster have been active since the
Great Hanshin-Awaji Earthquake in 1995, a prefecture’s
orders go to cities at first. As for state order, it goes
through prefectures and cities to reach residents. Therefore,
the affected city along with its alliance partners plays
important role for disaster response.

3. City-to-City Alliance for Disaster Restoration

(1) Overview of City-to-City Alliance

In order to restore from the natural disasters such as
earthquake, tsunami, typhoon, etc. most of Japanese cities
have alliance with other cities'”, The alliance is made in
the form of cooperation agreement between cities or
multiple municipal government groups. There are 792
cities in Japan and about 53% of their population lives in
more than 200,000 residents or larger cities. Besides these
cities, Japanese municipal governments are consisted of
743 towns and 183 willages, but each number of
residences is smaller than 50,000 as shown in Table 1. In
other words, Japan’s municipal governments such as
small cities, towns and villages have to assure the safety
of the residents by the small number of civil servants once
the disaster hits these areas.
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Table 1 Numazu City’s Alliance Partners for Disasters

Distance Name of Municipal Governments
Gotenba, Susono, Mishima, Atami, Ito,
Izunokuni, Izn, Shimoda, Oyama,
Nagaizumi, Shimizu, Kannami, Higashi-Izu,
Minami-Izu, Nishi-Izu, Kawazu, Matsuzaki,
Odawara, Minami-Ashigara, Nakai, Ooi,
Matsuda, Yamakita, Kaisei, Hakone,
Manazuru, Yugawara, Fuji-Yoshida,
Oshino, Yamanakako, Fuji-Kawauchiko,
Nishikatsura, Doushi, Narusawa

Kofu, Minobu, Yamato, Hiratsuka, Atsugi,
Chigasaki

Toda, Tokorozawa, Soka, Kasukabe,
Kumagaya, Koto, Ueda, Matsumoto, Ofa,
Isezaki, Tsukuba, Kasuga

Takaoka, Itoigawa, Nagaoka, Joetsu, Mito,
Ichinomiya, Yokkaichi

Nagahama, Suita, Ibaraki, Neyagawa,
Kishiwada, Kakogawa, Takarazuka,
Yamagata, Fukui, Saga

Italic: Town or Village (population <50,000)

Plain: Cities (population > 30,000)

~50 km

~100km

~200km

~300km

300km~

(2) Role of Alliance Partners Cities

After the Great East Japan Earthquake in 2011 and the
following natural disasters such as Kumamoto Earthquake,
Japanese government has especially focused on “push
type support” which delivers the relief aid items before
being requested from the disaster affected area. However,
it still takes a lot of procedures'” and it is known by the
municipal government that the “push type support” from
the state is supposed to arrive on 4™ day after the disaster.
Moreover, according to the survey conducted in Shizuoka
prefecture, it is said that only 56.3% of the residents
reserve one to three days foods, in spite of Japanese
municipal governments’ suggestion to teserve the foods
and the water at least for 7 days"’. Moreover, by a huge
size of the disasters such as the Great East Japan
Earthquake, supermarkets and stores will be damaged
widely along with residential houses, public places, ete.
Therefore, quick supports from the alliance partners who
do not suffer from the disasters are critical.

(3) Case of Numazu City, Shizuoka Prefecture

In order to show the City-to-City alliance for disaster,
it may be useful to show the case of Numazu city which is
supposed to be hit by Nankai megathrust earthquake.
Numazu city is located in the center of Japan and 100 km
east of Tokyo and the foot of Mt. Fuji. Ifs population is
about 200,000 people and a common city where a
National Institute of Technology is located.

Table 1 lists all of Numazu city’s alliance-partner
municipal governments. They are classified into two
groups: individual alliance cities and group alliance cities.
Numazu city has individual alliance with five different
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municipalitics. They are Toda city, Takaoka city, Ueda
city, Nagahama city and Koto ward. In addition to
individual alliance, Numazu city has group alliance such
as Eastern Shizuoka Agreement (9 cities and 9 towns in
Shizuoka prefecture), National Special City alliance (31
cities), Trans Mt.Fuji area Mutual Support Agreement for
Disaster Restoration (8 cities, 5 towns, 3 villages) and
Fuji-Hakone-Izu Transportation Network Conference (14
cities, 19 towns and 4 vi]lages)”i In other words, Numazu
city has the alliance with 67 cities, 33 towns and 7 villages,
Of course, some cities may be affected by the disaster
when Numazu city is hit by the serious disaster. But
Numazu city’s logistics capacities such as warchouses and
emergency transportation roads will be full and all the
supports and aides come at the same time unless the
priority order was made for these municipal governments,

4. Domain of Our Research

Our research is divided into three steps based on the
implementation stages. They are prototype development,
real time implementation and future integration listed as
follows.

Step 1: Prototype Development

Step 2: Real Time Implementation at Cities

Step 3: Future Integration in Japan

In this paper, Step 1 is focused as a methodology for
cities to prioritize alliance partners. A prototype of
estimating the number of aid-required people and
calculating the distance among cities. Because helicopters
and drones could be more useful for delivering the
disaster relief aids'>'® when land roads are blocked by
floods or earthquakes, air routes are considered and used
the direct distances in this paper.

5. Framework of City Matching System

(1) Objective of the Research

The objective of the study is to be able to prioritize
cities of alliance partner cities by the most appropriate
order. When satellite information and public population
mesh block data were not available for public, cities had
to wait for the instruction by the state government.
However, the Great East Japan Earthquake showed that it
is not advisable to rely on local inventories of critical
supplies and equipment as these are susceptible of damage
and destruction by the event”. Therefore, local
governments are supposed to ask the alliance partners to
help.

In order to prioritize these partner-cities, distance from



the disaster affected city to the partner cities and the
quantity of the stocks of them are used. As for distance,
direct geographical distance between cites is used instead
of calculating the actual length of the roads, because some
roads may be closed by the disaster and actual distance
may be different depending on the disaster. As for
quantities of the stock, the available information depends
on cities, because there’s no obligation of disclosing the
emergency stocks by cities. This is because cities are
expecting the residents to have at least seven day foods
and water stocks for example, but the most of the
residents don’t. Moreover, these stocks have the
expiration dates and the amount of stock varies. Therefore,
stock data is not widely available unless the cities agree to
provide them each other.

(2) Methodology of the Research

In this section, methodology for prioritizing
partner-cities who are the most appropriate in terms of
geographical distance and the amount of relief aids is
described. In case of earthquake and flood, the disaster
area spreads widely and using satellite images is useful'®.
Synthetic Aperture Radar (SAR) is a sensor which
receives the information of strength of reflection waves
and phases, irradiated from satellite. The strength of the
reflected microwave decreases at the flat places such as
water surface or flat land and increases at irregular
surfaces such as forests. So if the reflected microwaves’
strength of before and after the disaster incident are
compared, the difference of ground surface by the incident
can be detected. Although SAR image has the issues such
as lay over or shadowing, it has the advantage to capture
the substance of disaster immediately as it is less affected
by rain and cloud.

On the other hand, Japanese government officially
announces the result of national population census

5. Estimate the number of EL{
aid-required people by referring LRl <---
to the population mesh block .3‘_‘?; o |

Fig.2 Overview of calculation of the aid-required people
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conducted every five years and they are publicly available.
“Population Mesh Map” which separates area using small
grids on the map and indicates the population within the
grid is one of them'”. Comparing SAR data of “before”
and “after” the disaster with the Population Mesh Map,
the number of the disaster affected residents or victims
can be identified. Fig.2 shows the flow of the
methodology to calculate the number of the aid-required
people.

In order to distinguish the difference between the
terrain change and movable objects such as automobiles,
periodical acquisition of the area image is mandatory. The
acquired image is averaged to express one pixel is equal to
one dimension of the plot in the Population Mesh Map.

Next, the acquired images are investigated at pixel
level. If difference of the acquired area-image afier the
disaster is significantly varied statistically, that area is
regarded as the disaster-affected area and males and
females are counted individually based on the Population
Mesh Map.

As a result, overall number of the aid-required people
at disaster-hit area is obtained. Then required amounts of
relief goods are calculated based on the overall number of
aid-required peoples and the decision is made which cities
are the most appropriate for asking the help. In order to do
that, not only the required amount of relief goods by a
male or a female per item, but also the items which will be
available by the alliance partner cities should be
investigated before the disaster.

By multiplying the number of aid-required people per
male or female by the required amount of relief good per
item, total required amount per item can be calculated.
Then these items are requested for alliance partners based
on the distance and the available stockpiling quantity until
the required amount of the goods are secured.

F town, @, 492,9

Fig.3 Overview of prototype system
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6. Development of Prototype System

(1) Overview of Prototype System

Fig.3 shows the system overview of prototype system
which consists of Google Earth Engine (GEE) script and
the program written by Python language. Once a disaster
happens, the latitude and the longitude are identified
based on the affected municipal area names and the
satellite images are capture by GEE. These images are
analyzed by the method of the previous section, overall
number of aid-required people are calculated and name of
cities, items and amount of relief goods are calculated.
Table 2 shows the example of the execution. Here, total of
184 people: 84 males and 100 females are affected by the
disaster and four items of relief goods are considered. The
required relief goods by each of male and female are
shown in the table.

Multiplying the required amount per items by the
number of aid-required people, the total required amount
of items are calculated as 2188, 2392, 300 and 1600
respectively. On the other hand, the disaster-hit city has
the stock of these items as 400, 200, 1000 and 700, so
item 3 can be covered by itself. But, as Item 1, Item 2 and
Item 4 are lacking, it has to ask for other cities’ support. If
there are 6 alliance partner cities such as A, B, C, D, E
and F where A is the closest and F is the farthest, and the
available items are listed in Table 2. Then the city may
ask AtoD forItem 1, A, B, D, E, F for [tems 2 and A for
Item 4 based on the required amount of items.

(2) Effectiveness and Limitation of the Research

Table 2 Experimental results using test data

Number of Aid-Required People: male 84, female 100
Deviation of Requested Items * Quantity:
Item1 [tem2 Item3  Item4

Necossary gy, / 7 13 0 0
person (male)

Neces o

pcm:‘;gn‘ige) 16 13 316

Necessary qty. 2188 2392 300 1600

Stockpiling gty. 400 200 1000 700
Demand qty. 1788 2192 0 900

Determination of Support-Requested Cities :

City Distance |  Stockpiling qty. Request gty.
(km) |Iteml Item2 Item4 | Iteml Ttem2 Itemd
A 66| 500 200 900 500 200 900
B 170 | 900 700 0| 900 700 0
C 215 | 100 0 500 100 0 0
D 244 | 700 300 500 | 288 300 0
E 257 | 300 500 900 0 500 0
F 315 700 600 600 0 492 0
Total 1788 2192 900

= 26..

Our research is focusing on the implementation at
local municipal governments such as cities. Since most of
the disaster response system using satellite information is
assumed to be conducted by Japanese government or its
affiliate organizations rather than local municipal
governments because the budget and computer/IT literacy
of local governments are much behind those of the state
and its affiliates”. However, the advancement of the
technologies such as SAR makes it easier for them to deal
with disaster information and it might be accelerated by
increase of the people who are accustomed to use
smartphone and good at computer literacy.

The lessons of the Great East Japan Earthquake,
which made local residents isolated from the control of
the state government let us to start this research of
focusing on local municipal governments.

At the same time, our research is focusing on the
distance and the stockpiling quantities of cities in order to
prioritize the partner cities. Other factors which may affect
for choosing the cities such as condition of land
transportation, disaster levels of partner cities, expiration
dates of the stocks, etc. are not included in evaluation
criteria. Instead, aerial transportation, unaffected partner
cities, equal preference to the stockpiling, eic. are
presumed in order to simplify the system.

Moreover, it is reported that SAR-image base
method would miss landslides with fast surface
deformation or with superficial movements on steep
slopes'”, for example. Therefore, further investigation for
choosing the criteria for disaster logistics and
technological elaboration of SAR images should be
required.

7. Implication

In order to verify the prototype in terms of
aid-required people, cases of Kumamoto Earthquake and
Hokkaido Eastern Iburi Earthquake are investigated.
The Kumamoto Earthquake happened in Kyusyu on April
17, 2016. Magnitude 7.3 earthquake hit Kumamoto city in
the middle of Kyushu, a southern island of Japan after
Magnitude 6.5 foreshock.

As for Hokkaido Eastern TIburi Earthquake,
Magnitude 6.7 earthquake hit Tburi area, south of
Hokkaido on September 6, 2018 and it caused wide range
of landslide of wet soil by heavy rains of a Typhoon.

Using GEE script and the program written by Python
language, the number of aid-required people in nine areas
in Kumamoto and three arcas in Hokkaido were
calculated. They are Kumamoto city, Mashiki-cho,
Nishihara village, Kikuchi city, Minami-Aso village, Udo
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Table 3 Sample of aid-required people in Kumamoto and Hokkaido

Estimated No. of

: Damaged Building 2 lma. e

Victims (No. of persons) (No. of Buildin aid-required people

9 £s) {No. of persons)

. Heavily | Slightly | Fully Half | Partially '

Tota
Disaster Name Area Dead o jored. | Destriyed | Destvoyed | Detivyid Male | Female | Total
Eiowote, | MEE | 2 201] 13| 1] B HElp Gk Ll ] Lea| B
Farthquake in | Minami-Aso 27 | 29 687 886 1,157 | so1 525 1,026
2016 Nishihara 8 | 18 | 513 | 852 | 1077| 326 376 702
HokkaidoEast | AtWma | 36| 0] 22| MB| L) 8 6| 1B
Tburi Earthquake| Mukawa 1| 13 | 30 119 3,147 163 118 | 281
n2018 Abira 0 2| 93 351 2412 978 1031 | 2,009

city, Ozu-cho, Kashima-cho, and Koshi city in Kumamoto
and Atsuma-cho, Mukawa-cho, and Abira-cho in
Hokkaido.

Table 3 lists the estimated number of aid-required
people at Mashiki-cho, Minami-Aso village, and
Nishihara village in Kumamoto and Atsuma-cho,
Mukawa-cho, and Abira-cho in Hokkaido in addition to
the actual number of victims and the number of damaged
buildings'™ >

It seems that there is co-relation between the number
of aid-required people and the number of damaged
building in Kumamoto, but it is still not sure. Usually, the
number of death or injured people are clearly indicated
statistically, however, the number of aid-required people at
the disaster were not clearly indicated. In order to
calculate the amount of aids, statistics of aid-required
people at disaster should be counted and disclosed in
future deployment.

8. Conclusion

In this paper, a way of the city’s early restoration
using satellite images and population data has been
investigated, showing the prototype of calculating the
victims. It is not easy to prioritize the alliance partner
cities immediately after the disaster, but it’s important to
ask other cities” help as early as possible to support the
residents and to reduce the burden of civil servants. In
addition, most of cities sometimes do not share the
current aid goods or stock information with alliance
partners. Therefore, it may be helpful for the cities to

show the way of early restoration even if it’s the prototype.

As a next step, the prototype will be introduced to the
cities who may be hit by the Nankai megathrust
earthquake in future and the feedback will be gained.
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Examination of a Method for Investigating Tourism Behavior
Employing Qualitative Data Analysis Method

— Using tourism excursion behavior in the city of Otaru as a case study —

Hidemi Fukada, Otaru University of Commerce

This paper analyzes conversation data captured in video camera recordings of walking tourism
excursion behavior actually engaged in by persons cooperating with the research. The study was
conducted in the city of Otaru, a representative tourist city in Hokkaido, while taking into account
issues with investigation of tourism behavior using GPS, an approach increasingly used by research
studies in recent years. The results suggest the possibility that interaction of tourism information

and tourism behavior can be ascertained to some degree through qualitative data analysis.
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Town development and intellectual property through tourism
-Protection of space design by the revision of the Design Law-

Shinya Abe

The "Law to partially amend the Patent Law" was passed and enacted on May 10, 2019, and was promulgated on May 17 as
Law No. 3.This amendment has been extensively revised in the field of design law with "design management" in mind.
Of these, the protection of "spatial design” has been newly recognized as the most important and related to tourism and town
planning.In the past, there has been a strong demand for copyright protection, but many have not been recognized. In this
paper, we consider why copyright protection is not appropriate and design right protection is appropriate, and by protecting
the spatial design of buildings, etc., where protection was previously not permitied by the Design Law, In particular, we will
consider whether this protection can be used with the consciousness of sightseeing that attracts people from the outside.
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Welfare the Development of Tourism and Community Design
Regional Innovation in Takayama City Gifu Prefecture

Muneharu YASUMOTO

The purpose of this text is to examine whether the development of tourism towns can be a means to raise the level
of welfare in the comunity. For some physical reasons, some people have the desire to go sightseeing but cannot do
so. Accepting such people as tourists creates new demand. The necessary improvement of existing regional resources,
ete., will cause regional innovation. The key to sustainable tourism development is to create new demand. That will
lead to continuous innovation in the region and improve the quality of life for both residents and tourists. It can
be the most effective way to raise the level of welfare in the commnity.

In this text, I focused on Takayama City, which is developing a tourism town with the idea of a “welfare tourism
city” while organizing existing literature. Therefore, we conducted a fact-finding survey and described the
considerations.
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L

Study to Have Foreign Tourist to Historical and Cultural Region in
Japan by Regional Airports

Japan had 31 million international travelers in 2018. As a result, some cities
have been crowded, and some residents have complaints about the situation.
Therefore, it is necessary to take care of the socio-cultural affects. One of the way
to do it would be to have more international travelers to countryside of the cities.
In this study proves that regional airports have enough capacities to have more

flights, and regions in Japan have attractive resources for foreign travelers.
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The Degee of Agglomeration/Dispersion of Tourism Industry and Regonal Sustainability:
An Analysis Based on Regional Square Grid Data

Kiyoshi YONEMOTO, Yuki SEKINO and Minami NUMANO
Department of Regional Policy, Takasaki City University of Economics

Regional and Spatial Economics has emphasized the significance of industry agglomeration in regional
development. However, people in the rural areas actually seck an industry that can be sustained even it is
spatially dispersed to some extent and can be a “basic indutry” of the region. This study shows that, using
square grid data of Japanese Economic Census, the tourism industry is one of such industries, by deriving
indecies of agglomeration/dispersion for 6 prefectures in Northern Kanto and Southern Tohoku. In
addition, it argues the role of that industry with an example of Nikko city.
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