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An Attempt of Remote Assistance in Building Damage Recognition Survey: A Case
Study of Minamisoma City in the 2022 Fukushima Prefecture Offshore Earthquake

O A, mh R
Shohei TSUJT' and Satoshi TANAKA'

VERBER TR BREDS KRR TER
Graduate school of Environment and Disaster Research, Tokoha University

We report on the support provided to Minamisoma City regarding the building damage certification survey for the
Fukushima earthquake that occurred on March 16, 2022. In the response to this earthquake in Minamisoma, a remote
support model was tried in which on-site staff conducted the building damage survey and damage assessment was
conducted by Tokoha University in Shizuoka. While this allowed the on-site staff to concentrate on the damage
assessment, thus reducing their workload and improving efficiency, it also raised issues regarding how to accurately
communicate the damage situation to the assessors.

Keywords : building damage eveluation, local government officials, Fukushima Prefecture Offshore Earthquake ,

Minamisouma City
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Topographic Analysis for Evaluation of Debris Flow Risk
Using Digital Elevation Model

ORIt 1588 ', =gk’

Takurou TANIZAKI ' and Hiroyuki MIURA '

VKBRS KRBT SetE B TRBAI TR

Graduate School of Advanced Science and Engineering, Hiroshima University

In order to assess future debris flow risk, topographic indices obtained from digital elevation model (DEM) were
analyzed in the affected areas by the debris flow event in Hiroshima on August 2014. The distributions and histograms
of the indices were evaluated for discriminating the affected areas and non-affected areas. The results showed that

Stream Power Index was a better proxy for identifying the upstream of the debris flows that corresponds to landslide

areas in the mountains whereas Flow Accumulation was a good proxy for assessing the downstream of the debris flow

that corresponds to debris sediment areas mainly in built-up areas.

Keywords: Debris flow, Topographic index, Digital elevation model
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The Nankai Trough earthquake is predicted to cause damage by strong shaking and tsunami in western Japan.

Especially in areas where population and industry are concentrated in coastal plains, there is a high possibility that

human damage will increase. When considering effective disaster prevention measures within a limited budget, it is

necessary to grasp the vulnerability and susceptibility to shaking of the ground in advance. In this study, microtremor

observation was carried out in two areas of Okinoshima, Sukumo City, Kochi Prefecture. This paper describes the

results of evaluating the fragility and susceptibility to shaking of the ground from the dominant period and peak

amplitude of the H/V spectral ratio obtained by observation.

Keywords : Microtremor Observation, Ground Evaluation , H/V Spectrum Ratio
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Seismic Observation for Estimating Attenuation Characteristics of Active Faults
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We estimate the attenuation characteristics using twofold spectral ratio method, and aim to improve the accuracy of
the relationship with the ratio of the lapse time. The 1995 Hyogo-ken Nanbu Earthquake and the 2000 Tottori-ken
Seibu Earthquake were selected as the active faults that occurred in recent years with the ratio of the lapse time

considered to be zero. Seismometers were installed across these active faults and microearthquake observations were

carried out.

Keywords : Seismic observation, twofold spectral ratio method, active fault, attenuation characteristics, stress

accumulation process
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Monitoring of the building removal and reconstruction process in Minami-Aso Town
after the 2016 Kumamoto earthquake based on multi-temporal LiDAR data

O s>, 2w =2’
Fumio YAMAZAKI" > and Wen LIU
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National Research Institute for Earth Science and Disaster Resilience (NIED)

T TR KRS TSR

Graduate School of Engineering, Chiba University
B RIS 7L T

Ohsaki Research Institute, Inc.

The reconstruction process in Minami-Aso Town after the April 2016 Kumamoto earthquake was monitored using
multi-temporal airborne LiDAR data and the results were compared with optical images and building damage data.
First, the demolitions of damaged buildings were extracted from the difference of digital surface models (DSMs) from
the LiDAR data and the results were compared with the damage certificate data by the municipal government. In the
period starting 1.5 years after the earthquake, new construction of public permanent houses was seen in Tateno and
Kawayo districts but only a few self-founded houses were recognized.

Keywords : airborne LiDAR, aerial image, demolition, reconstruction, housing
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Using Deep Learning for Building Damage Assessment Surveys
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Graduate School of Environment and Disaster Research, Tokoha University.

A building damage assessment survey conducted after a large-scale disaster is a survey that determines the extent of

damage to affected buildings. Based on this survey, a disaster certificate is issued, which serves as the basis for

providing support to disaster victims such as temporary housing and relief payments. Therefore, in addition to the need

for prompt surveys, accuracy and fairness are also required. However, in actual survey situations, there is a shortage of

surveyors and significant differences in their experience and abilities, leading to problems where survey results are not

understood or accepted by disaster victims, and the survey process becomes prolonged. Therefore, there is a need to

establish a system where the same results can be obtained regardless of who conducts the survey. In this study, we

attempted to apply Instance Segmentation to disaster images to determine the extent of damage to building exteriors.

Keywords : Building Damage Assessment Surveys, Deep Learning, Instance Segmentation, Disaster Certificate,

Photographs of Building Damage
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Development of a prototype of VR training system for building
damage assessment
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In this study, a VR training system was developed using a game engine that precisely and realistically reproduces a
virtual twin of an existing damaged house in order to propose a new approach in the training for building damage
assessment. The developed system was tested on local government officials with experience in building damage
assessment and evaluated as a training system, and current issues and future development policies were discussed.

Keywords : building damage assessment, VR training system, digital twin, Unreal Engine
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Analysis of Changes in Flow Depths and Building Damage Distributions
by Debris Flow Simulations with Different Flow Volumes
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Graduate School of Advanced Science and Engineering, Hiroshima University

In this study, debris flow simulations using HyperKANAKO were conducted for seven warning areas in the central

part of Kure City, Hiroshima Prefecture. Using the amount of sediment and water runoff based on the results of a

prefectural basic survey as the basic case, differences in debris flow inundation areas and debris flow depths were

evaluated by increasing the flow volumes by a factor of 2 and 4. We also apply the building fragility function to the

debris flow depths to estimate the distribution of building damage for each case, and analyze the changes in damage

distribution and the number of buildings due to the different flow volumes.

Keywords : Debris flow, Building damage, Flow volume, HyperKANAKO
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Survey of Damage and Impact of Lifelines During Recent Weather-related Disasters

Ok H %!
Shigeru NAGATA

VESLAFERIFETE N RS KR AR JERT SR F I RRATF ZE AR Y

Disaster Resilience Research Division, National Research Institute for Earth Science and Disaster Resilience

As a basic study to develop a method for estimating damage to facilities and the period of functional disruption of
electric power, water and sewage systems in the event of a weather-related disaster, we surveyed and analyzed the
occurrence and causes of damage to facilities and the number of days of functional disruption for 47 weather-related
disasters since 2000. From the survey data, we confirmed that approximately 70% of power outages occur within one

day, 80% of water outages occur within seven days, and 80% of sewage system failures occur within five days. It was

also found that functional disruption was caused by damage to lifeline facilities due to flooding, rising water, landslides,

road collapses and bridge spills caused by rainfall. These results confirm the necessity of considering wind and rain

information in estimating damage to facilities and the period of functional disruption of electric power, water and

sewage facilities.

Keywords : weather disaster, electric power, water and sewer services, facility damage, period of functional inability
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Improved Gabion Technology for Soil Stability and Flood Control at Nepal.
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Abstract

Mostly gabions are used to stabilize the slopes, uses for reducing water current as levees in the rivers and stabilize the road

side walls. Gabion have been widely used in Nepal to control floods and manage riverbank erosion. Nepal is prone to

frequent floods and river bank erosion, which causes significant damage to infrastructure and properties of communities.
But due to lack of proper planning, design and construction of gabion systems. The constructed gabion structures are not
effective and not durable. This study analyzes the effectiveness of gabion technology in terms of controlling flood, stability
of gabion, cost effective, ease of construction and protection against river bank erosion between Japanese type and

Japanese and Nepali type mix type. The authors do in site experiment for the comparative study among Japanese type and
Japanese and Nepali mix type gabion systems at Khar khola river bank, Gorkha, Nepal. We are trying to find out the best
gabion technique which is suitable in the context of Nepal.

Key words: Gabion, Flood, Revetment, In-situ Investigation, Construction

1. Introduction

Gabion structures are the wire cases or baskets, resembling cubes
are filled with rocks; which are stacked on the top of one another
and connected in rows. The case is usually constructed with
heavy duty wire and galvanized and PVC coated. Mostly gabions
are used to stabilize the slopes, uses for reducing water current as
levees in the rivers and stabilize the road side walls. Gabion
structure is easy to construct and low-cost structures that makes
gabion as an attractive design alternative to other shore-hardening
structures!. The gabion revetment is porous and deforms
tenaciously against external force, and is an eco-friendly civil
structure that uses few artificial materials. The earliest known
gabions are ancient gabions built by the Egyptians about 7,000
years ago on the Nile to protect the river banks; since then they
have been refined and turned into one of the most common
engineering tools®. Nepal gabion structures are uses for several
purposes such as roadside construction, river flood management
and landslide control. In Nepal, British Engineers uses gabions
for the first time in the construction of Dharan Pakhribash
Highway of eastern Nepal during 1972 times®. In Japan Gabions
are used in early 16th Century for river bank protection by filling
stones in bamboo basket*. Japan have long history of using
gabion. The gabion constriction method is also used as a way of
creating natural rivers, playing a role in harmonizing with local
lifestyles and cultures and in preserving the diverse environment
of rivers. Modern form gabion is developed in California's Napa
Valley for building purpose, first used wire mesh’. Now gabions
are the most used construction technology for road side retaining
structures and river bank protection worldwide®. So far there is
no design and construction standard about gabion system
installation in Nepal. The present problems in gabion system is
less durable, damages within short period of installation and
unstable?. This is due to not considering the hydrological and geo
technical parameters at the time planning. Furthermore, the
present construction technology, design system and poor-quality
material using for construction of gabion system leads damages
and failure of gabion system within few years of installation.

Figure 1 : The location of the construction site

The gabion systems design used in Nepal did not calculate the
soil geological characters and hydrological parameters. The
present gabion construction methods in Nepal is not proper
design, no proper hydrological analysis in practice.

This study analyzes the best technological options among
Japanese technology and Nepali and Japanese mix technology for
gabion system based on the stability, ease of construction and cost
of construction. This paper introduces in-site test construction for
gabion revetment via field application and in-situ investigation
for stability analysis.

2. Construction Site Situation

Gabion systems have been widely used in Nepal to control floods
and manage riverbank erosion. Nepal is a country prone to
frequent floods, which causes significant damage to
infrastructure and communities>.
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The study area lies in the Paluntar Municipality-9, Gorkha district
Nepal, shown in Figure 1. We considered a small river Khar
Khola. Flood in the river during monsoon season effects
livelihood of people in that area. Total of around 965 people and
215 households are directly affected by the flood in the area®.
Total population in the Paluntar Municipality is 4,185. Similarly;
around 350 students are directly affected by monsoon flood in the
river. Furthermore; especially during the monsoon time the river
flow over topped the bank of river and flooding the areas nearby
river and damages the agricultural crops. Although the gabion
systems have proven to be effective for flood control and erosion
management in Nepal; there are still some challenges and
problems associated with their use?. The present problems in the
use of gabion system in Nepal is less durable, damages in short
duration and unstable. Japanese gabions are more effective and
durable although there is high initial cost*. This Khar Khola river
is now without any civil structures and embankments for
protection of river bank and flooding occur during monsoon
season. There is need of bank treatment to protect river bank
erosion and flooding from monsoon flood. Every year the flood
in the river reduced the agricultural land by bank cutting.
Similarly; the monsoon flood inundated the farmland and
damages the planted crop. Furthermore, there is deposition of
debris in the farmland during monsoon season.

3. Site geotechnical and hydrological condition

Soil sample have been collected from the site for soil property
analysis. As shown in the Figure 2 The top layer lies with in 0.3m,
middle layer lies in 1.0m and bottom layer lies in 2.0m.
Figure 3 shows the particle size accumulation curve of the
sample collected from the site. The top soil contains 9.4% of the
fine particle while the middle and bottom layer contain about 1%
of fine particle. Similarly, top surface of the river bank is with
more soil and less silt and gravel as shown in the Figure 3. More
gravel particles found at middle part of the bank and bottom of
the bank. The grain size distribution result shows that the
foundation soil of the river bed is with about 80% gravel. Almost
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Figure 2 : Sample site location

all of the banks of the Khar River are composed of silt, sand,
gravel and cobbles, except at the locations where river flows
through bed rock.

Similarly, the Portable Dynamic Cone Penetration (PDCP) test
was carried out in the site in two different locations at Japanese
gabion installation site and Japanese and Nepali mix type gabion
installation site. Since the both locations are nearer both have
similar type of soil at the top layer but at bottom layer due to big
stone one location soil can’t show the result below1600mm depth.
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Figure 3 : Sieve analysis of sample soil

The result of the PDCP test shown in the Figure 4. On the top
layer the Nd value for both locations is low and less than 10,
hence contain the softer soil. The top 1000mm layer is with fine
soil. Which are now is using as agricultural farm field. In mix
type, depth below 1.50 m the Nd values goes more than about 20.
It shows that; soil below 1.50m is harder and with higher soil
bearing capacity. But in case of Japanese type gabion installation
below 1.5m, the PDCP result shows that there is hard rock.
Hence; the river bank soil Japanese type gabion installation and
mix type location are gravel and harder soil. Since the Nd value
of the foundation soil of the river bed exceeds 20, which is
suitable for the base of gabion structures without any foundation
treatment. The top layer is with softer soil and bottom and middle
layer contains harder soil. Hence the bottom and middle layer soil
has higher soil bearing capacity and stable for structure.
Furthermore, this soil is useful for foundation without any
treatment on the foundation soil. It is clear that the bottom soil at
the bank of the river is stable since Nd value is more than 20. This
allows the installation of gabions without any treatment at
foundation.
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Figure 4 : PDCP Test Result at Site

Overall catchment area of the Khar khola river at the site location
is 28.9 km?>. We have installed rain gauge station in the study
area. The measured annual rain fall in the study area is 1986 mm
in the year of 2022. Almost all the rain falls from June to



September. We consider our design for 30 years return period of
the flow in the river. We consider average width of the river is
18000 mm. This allows high flood level for 30 years of return

period flow is 2000 mm.

4. Design, Construction and Planning of Construction

methodology for gabion

At present installation of gabion system are not systematic and

organized in Nepal. There is no consideration of hydrological

analysis and geotechnical analysis of foundation and bank soil

Table 1 Comparative analysis of different gabions

Parameters Nepali Japanese Mix type
Type type
Design Not clear | Clear design | Clear design
design with with
consideration | consideration
of Soil | of Soil
parameters parameters
and and
Hydrological | Hydrological
Parameters Parameters
Construction | Workers Systematic Systematic
Method use their | and planned | and planned
ownidea | as per
designer
Materials Locally Local Local
used materials | materials materials
Cost Low cost | Hight cost | Medium level
compare  to | cost
Nepali type
Ease of | Easy to | Need training | Need training
construction construct | before before
construction construction
Life span Damages | More durable | Medium
soon durable
People People People People also
perception don’t like | appreciate like this
this

before construction of gabion. Installation are as per need basis
without proper planning and design. In this context; our team
carried out the experiment to construct new gabion technology at
Gorkha site. A gabion revetment was designed from the series of
ground survey, designs and discussions with expert team. The
following construction methods are carried out.

First selection of site: The site was selected in the most
vulnerable location of the river. The selected part of location
damaged by floods every year. Which is located at the high hit
point of the river because of curvature point of the river. The
study team decided selection of that portion of river which is most
vulnerable and need prompt protection.

Design and Construction Planning: The gabion construction
technical team have had series of discussion and consultation for
effective design and planning for construction in the site as per
the site condition, material availability and durability of the
gabion system. The authors finalized two type of designs shown
in the Figure 5 and Figure 6. that are suitable for selected
locations in the given geotechnical and hydrological condition.
We basically applied the Nepali and Japanese mix type design
and Japanese type design in the site.

Construction methodology: The construction process started by
diverting the river water into opposite river bank side then cut and
leveled the river bed. The first base layer and front layer were

- 49-

staked then 279, 3" layer, 4™ layer and 5" layers with height 500
mm stacked by providing half of the height behind the preceding
layer for Japanese type design for 15000 mm length. For mix type,
27 and 3" layer with height 1000 mm stacked up to 47000 mm
length. It takes around twenty days to complete the construction
for the both type gabion. To improve the stability of the soil geo-
textile are placed on the back of the gabion structure. For both
type the height of the gabions are 2000mm.

Comparative analysis of different designs

As shown in Tablel; Japanese type gabions are well planned and
designed well before construction We accessed geotechnical and
hydrological analysis before construction. Construction of the
gabion is as per design as shown in the Figure 5 and Figure 6
and Picture 1 and Picture 2. For both type of design, gabions
protect the river bank erosion and normal flood level up to
2000mm. But for high flood condition the constructed gabion
can’t control the flood for over towards the agricultural.

In Japanese type design includes consideration of hydrological
analysis and soil analysis of the foundation soil. While in Nepali
gabion there is no systematic design and consideration of soil
parameters and hydrological analysis. This leads the failure of
gabion in short period of construction. In other-hand; there is no
technical supervision from technical experts, the worker self-
construct the gabion but Japanese type gabion are constructed
under the supervision of technical expert in the site. Nepali type
gabion is constructed by low skilled manpower hence easy to
construct no need of technical expert support and can complete
the work faster than Japanese type gabions. Furthermore; mostly
in Japanese type design, there is use of geo-textile at the back side
of gabions and slag. Geotextile will prevent clogging and allow
water to get through a gabion wall. This will ensure pressure
building up and maintain a safer wall installation. Hence make
the gabion more stable. But, in Nepali type design very few
locations are using geo-textile. But; due to complexity in design
and not trained labors in Nepal, training needed for construction
of these gabions. Similarly; mix type gabions are with
combination of Nepali type and Japanese type design with 1000
mm height of each layer. It follows same design as Japanese type,
expect height of slag. But more similar characteristics as like
Japanese type. While Nepali type gabions are simple in design
but not durable. Most of the constructed gabions are damaged and
wash away with few years, they can’t not able to resist flood
during the monsoon season. Construction cost for mix type
design is less than Japanese type. Furthermore; availability of
wire mesh for mix type is easy and get any time in the market.
But the Japanese type wire design wire mesh needed special order
hence takes time to deliver the wire mesh. Similarly; We can say
life span of Japanese type gabions are more than mix type gabion.

Picture 1: Japanese Type Gabion constructed at site



Due to low slack height of each gabion that improve the stability
of gabion structure. Hence Japanese type gabions are more stable
than mix type that increases the lifespan of the gabions.
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Figure 5: Japanese Type Gabion design

Hence, Japanese type gabions are the best option to protect river
bank erosion and control flood during monsoon. Japanese type
gabions reduce back water effect, thereby providing geo-textile
at the back. In other hand; Japanese type gabions are more stable
with lunching apron at the front of the gabions. Although the
initial cost of Japanese type gabions is high; the overall cost is
lower than Nepali mix type correlating with lifespan.
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Figure 6: Japanese and Nepali Mix Type Gabion design
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Picture 2: Mix Type Gabion constructed at site

Furthermore, to explore optimum design parameter of gabion
structure and favorable conditions for stable gabion structure we
will regularly monitor the horizontal deformation and vertical
deformation of the gabion in both Japanese and mix type gabions.
Stability of the gabions can be analyzed on basis of the horizontal
and vertical deformation condition. We will study the aspects of
ease of construction, cost effectiveness and material availability
for both type of gabions and present the result in future.

5. Conclusion

Overall, gabion technology is a cost effective and
environmentally friendly solution for flood control and erosion
control and widely used in many parts of the Nepal to protect
communities and infrastructures from the damaging effects of the
floods and erosion. Japanese gabion technology seen to be the
most effective and durable one among the others. The
construction of these technology is eco-friendly and easy. These
technology uses locally available materials for construction. The
monitoring result of the constructed gabions will definitely
recommend the best possible gabion design, construction
technology option suitable for Nepalese and similar context.
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Search activities for missing persons after the Great East Japan Earthquake using
drones conducted by student circles in Miyako City, Iwate Prefecture
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Many people went missing after the Great East Japan Earthquake, and the search continues today. In Iwate Prefecture, 1,110 people
are still missing. Drones are also being used to effectively conduct search operations. The Iwate Prefectural University Miyako Junior
College Drone Club cooperated in the search for missing persons after the Great East Japan Earthquake conducted by the Miyako
Police Station of the Iwate Prefectural Police. In this report, we report on the missing person search activities using drones, and look

forward to cooperation with local communities and drone-related organizations, as well as future issues.
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1. [FLC&HIC

20114E3 A 11 BICRALZHAARER T, BET
HEL DOFAPMTHEFARREZR-TEY, HEFRETIT,
1, 1104, BEfEEEEN (B&m, IWHERT) TiL2384
DOFBBEETHIT I AR E 2> T D (202342 H 16 H
BIE) . HAARKEBERTH APE OB H TR
WC, WS HIEE CRE 2 2B SRS BTV DL 4T
FARAZ OHBRIEH OV TIE, FERHIE S o3y
NbDHZ Tz, REOEEKLEWVWI BERIZBWTHE
ERBEREFALTVALEEZLND.

AT IR s O, W BORR)T, MU AR &

LHHEL, BIETHHEREHZEML TV D, KETIE

L —F &N BRIES R S IThh TR ©, K
0=k Ra—raEte, B OTE A
FEENTWD. Brokd Fa—1%, HEEICILA ZWiE
OERITIFEREN I FHO LM TRV A BPY/F S
TWno.

ZOEIT, FLWHINE AW BRI, 08
M THLITHAHBESLER Y ORI E 5T, FER
ERFOBESEH/ T MRBIEHOIMSC, BHEEEME L
TR OMeRR 2 Y, IRET I ERDRENE
ZEZbND.

AT, AFRSRFE HEH R e — 3

- 5]-

— 7 VHRVEFRERE NEEEN O OW ) EEEZT,
EETHEHRICBWTEINZ Fe—r%2iEH L
HAARKEBRITHAHE - FHEBEE OV THRET .

R — iz KA MBREENE, AT RCE ERREHE
Ero—rH—7Anhibbin, —REBENBAR R
0 A e U BIARIERD &l U EE Sz, RIS T
%, HUES Mo — B L oS, Rr—e
OFEAMiZTEH LIAT A EHRIGE & 20 RH, 5%
DFEIZHONTHRET S,

2. FEFOEM

Ra— N2 L2200 OJRFEMAOBIAIIC LY, HAX
KESATHAHBELEOERBIECER SN D Z &=,
BHIZED Fe—rEMoRBE L, oM Re—r
BT BET 2FE03E, N — U HIRIcBE 5 A8
BRA~OHFGZHE L.

ABEIOMBRIGEITIX, ERBOZHMLMRITMD S
T EG, RSO Ra— it LA EREEE S
Wi A AL Y B L, PR ERE SO EGR T — 2
FAERL, MESEXREZER L. b0 Fa—
BOMEELZB U T, SEIEAR OGO ETEE e,
NP — =y TOEROERHICE TS Fe—roiEfIic
SRTFDHZE LA MEOEFOHE L.



3. EiEfAHE &K U R

1). SEHEKS

X 1 #RIFPOERAKSHE
MRFEHL, BHERENEEL, #BLELT, Ko
— Y= AR NICH T IR CERmSI . RO
HRTI, BRERICERLEEND Z 0D E L
BCETR T 2 i b RIEENC S IN Lz,
AR KFE AP RAFIEE L B R E T, F4
Fa—oth =2V EILRET, ATRROBK )M LA B
L, HusoBLS~0BMm, BRIEEICRIT D Fu—
CRRERNCBT AR EIT o TV D, Z OIEETE
FAFZED—B & LT b Ehi S hi-.
ZOWRENZB N TIE, — BB ARAR Fa— e
(LT, H2) omhzEr. BanbidsgioEEM
EMERE Re— T D DJI Matrice300 RTK 7234RfEEi
HEEBIT, Fa—rvA Y RANT 7 X —1 ZPBIRIE S,
RIS DERIESFIEIZ O W TORRENM T, kiR X
X 1R LT
2). fE A

LlEOMARIEE CIXFAEREZED 5 Ho Ru—r%
EH L7z, BEBEXOERILZDIT Phantom 4 Pro % ff
A L7=. Phantom Pro %, 3 Phantom |2 b~ CEEE
T, XVEHATIEK S 4 X, ERBREOTESCENE ORY
ARl Rr— T, HAREWNTORKREEERT 4kn,
BRIATHRENIZRI 30 2y L Ao TN D

X 2

DJI Phantom 4 Pro
YHOMBIETHO S L, W ETOMEIEIT DJI
Matrice 300 RTK 2l L7-. mExR 7T 4 b ba—
T =V AT N, 6 FALORBMEB LWL AT 2, FPV 7
AT EMATZEEXA Fe—rThY, BIEVHROZD
IZDGC2.0 a7 Z— U N Ld%< & BN Y, #
DOMDILER— b Z2HE 2 Tn5b. ARKENTORKRILE

FERET C SOFEEHTHIEMEZ A A v T 352 L7T)
8km £ TS, AMFEE 700g O, K KETHRITH
WL 45 4y, LT e S TORKEAND > ZH T 43
Sl oTWA.

Neae.

3 DJI Matrice 300 RTK
BREBCERALELFO—Y
fi A
DJI Phantom 4 Pro
DJI Matrice 300 RTK
DJI Mavic Mini 2
DJI Mavic Mini

=1
&
FEZER AR
YA OER
Ttk

4. BERAE
1). Hai#EfE ERSEROER)

A e DR SRS E) CIX IR RIS IS S EN 720,
I IE D RN N E HEN HIUT, LTI L M%K%
FEAMICRB IR ZENHEL 20, BESER (M
K) #EfT252L & L. ZOWMYMHRE, Fe—r
=27 DS SDG s EERL & H A 3 L TV Bl E s o
WO MAEBESELLLOTHD.

WHRBEXOER T, HE Fe—1& LT, DJI 4k
#l Phantom 4 Pro ZH\>, HEMIITE L OHIESERE

DDz DI HBL7 7Y r— 3 [DJI Go Prol %
WL TIEE¥IT 2023 £ 2 H 18 H L 26 HICE S,
ZTORBIC I VIERENTEEREZK 51TR LT
FATOBEIEEIC L > TH LN FTEE, FANIHER
EEEZB IR, HEEORNEERTFEL THRNDDO
WREB 2oz, SBEIORD A TIE, HEAREE
o R RS i g TN as RV WA /AY ol

M:n

H 4 SEAECERENS FO— Y BBHGT T &

—< 3> IDJI Go Prol DiB{EEIE

- 52-



SHsF3A8H EFRER EHEREXNE

v

/ v s
. b4 "™

EhmAZMX RAAKRBXTATRESFT—FRRED ZEX

ﬂllﬂ <)
8¥IHX1BEIIKQCFD-JV-DN
CHENE. SENT. BENR SBMk
MAMDINC £ 3
DJRIIPhnntarMho BIY GSpro
RIS | SFMIAREO-/J0I1
I (IS8 1 PIRRLERER SRAT)
RORED © WETNT342069
MEREE | B0SH 27188
NPOR AR
1 I0WR BEES 1 LERE
7RI ER © Wob—00M
MERAEAN | QGS
—RUBEIABEFO-B&
HFRIAEREEMEBEROEARE

rEs
NEHE

2). LZBOEREH

AEITIE, 2023 4F 3 A 8 HIZHEM S - RIEE Ok
PUZHOWTIRRS ., YHORZ Y 2— V%K 2 ITRLE.
YHOREBNE, BENERITEY THY, ShmHcRE
ENTWEHT A X ZDREIC LT, Y HEORERIEIE
20.5C, HIRKIRIX 3.3°C, FEHEGEIT 2. 8m/sec, K
JEGHE I 6. 4m/sec (PAFEPE), Fe RKBRFEEGEIE 12. 2m/sec (74
FVE) ThoT-. BBIGENEM I NG, Fe—2
D EEFE G HS > B PE RS 76 O 5 ISR 100 RiitE /LB
DBV, [RMOINENFEAE LT VRIS H 72 L HE
HEns.

RFo— 2 X AT EIC DIT Matrice 300 RTK A3ME

FAEniz. ZoWkix, BEoitEBfEsn-r27
D

2 BEBREHLHOFIFNE (R7Pa—))

(23] TEEINE

07:10 | #£4

07 : 15 | B RS HF

08 :00 | MATHEITEHREMEYE, N — U RITHER,
09 :15 | & NRITFENME

09:15 | Fr—rBHREIL, <G8 KOO
09 :35 | &, FATEIEOMER, 1F¥LOEE
09 : 45 | B&AIN (B EEE F18)

10 : 00

10 : 10 | #RIGH) (a0

12 : 00

12:00 | B&

13 : 00

13:00 | #RIEH) (F%)

14 : 30

X 5 #HREBORICERINES

12

15 : 30 | RRI{EERSE

xR OFaR (RC, TVAar bua—F) ZHNTIT
HSTEMNARETHY, Fu—rfay W ATHR
L—F—0 2 £4%EFE LT Ro—2OfEx 3 L.
Fr—2 KO AT OBREIZ OV TS O RIC
DEMEZ B 725 2 L LmiEhy, FAREE0M/s M o 25
A L -EREE (Fes—4—) 2RELZ. 1§
HEIT Ty =2 =B bbb Ka—ELoR
RGRIA, T A THLL—F =SR2 D B

D OEEECEE, Ny T U —FRER ORI ERER
(WL, ZRPOMRIRERIEE N ERmSND LD

K — > OBHHZOWTORTRERB I o7z, REEN
Fe—rORNERGICHERTESL LS Fa—1ro3fm
/%%ﬁfﬁﬁ&v~5 PMERAT L e RIcEREN
% i & KA WKHEE LK 6). &I, K
07— DEHMET %tofi,%% EBL, Fa—ro
AVANT I Z—BHEAET DO HR R —VIRDAX
I MY R— MBI eoT.

AEO Ra—2 M7 T, EREESAN ENLHE
TP %/ 2 5 HI T ORITO, A0WiEn o o ihiE%
+“ RO Z ENRHERNRATE ET D720, HizEik

WS TITARZIG L. KB SNI-RITIEREL,
MIZSES 132 2D 86 2 THOHE 1 5 (RMFRIAT) , 62
5 (ASRIT) , 35 (N - %5 30mELN O
17) o=, mﬁbtmﬁ%a@@%$ ETHY, BHA
2ETHEITANS | FHADTHL LD THD. £,
TATARRICEHEENT- R — @Btz — 2 e A R
—ZEO—IEEEANBAR Fe = a0 BT+ 2 A
WIZERE R ME R BEREPA 1D L IX 2 MBS LT 5.




F— 2 DOREREMOTZDITIE, WIKROIREEE T4
RO EBMETHY, ELEREEDEDD~Y=oT
B THRITRIOBK R A BRI T ENED DL
nTnas. AEOEEFEHICEWNTY, LIy b
MEEN D, T aXZ OTHRIR, EIEROELPRHDOE
e, Ny T U—0RfHRI, B A TRV L OIREERR
CoOMRIEXE2FE L (B 7). LF=vZidln

— ORI A HEY T 52 Y, Fo—rofEic—E
BEBMLIZY—7 LA R"—L RFa—13 01y MMZ

IUES) Oy

—

C = B A i

B 7 DJI Matrice 300 RTKOTLF T v DHF
5. #HRBLUERE

AR OBFRIEB T, FANIT D7k o 2o i mig
OfFERT, MU HEE Iz Fe— Il X 2 ERIGEiCE W
THITHRABE RO DERBEM OFKAIIIES 2h o7z,

EBRNS 12ENBB L TWETD, ELPHERI D%
B LIZZ DR ENEE LVRBLIZ 2 > TN D 2 & HERI
TXD. SH%ORERAICBNT, BEOBRYHRIT L
DHEZLEZREIERWIENEETHIN, 1THAH
F EORADOEIIIHGEIC F e — v &2 V- RIES)
DEBINDZ ERPFEIND. SREEHLZ Kue—>
WX BEETIE, BEXCTORLICFEET S8 FRE
OME YL X—E B ATIZE D RBICHERT D Z LA HkK
72, EHIEAEERH L7 Re—JdRmg s A7 4
HHShTRY, KERARICEFETIERELRR
THZLELHETHD EBbND. X 845 RDEHRIE
TOBITHRE L2 RAMR D A T OWig & E# L. e
AT CHBRIEINC R T 2B R E AR T2 LN T
5.

AEIOMBITEICTIE, Nr— 2 OEHERZ DI
BOTHLHELERDIERLEAEL TS, Re—r &3
fesgdd 958, BARNEL, BEOEREHET
X RBE—UBRT U RER LERZRIRRICR D Z R8T

HEINABEER DT, ZOKRE, N~ Ry v F LIE
BNAADFIZLY Re—r D5 0T 4 X7 A
EHeswr®EEEFEM L (K 9) . MYEEERICR T
N RFY v TFORMERR LAY v 703 B0 T YD

B9 NYEFXyyFOHKF
ERHER COEEEB IR IBICIIEBE LR s HE
k2 BT DA TR0k 8 o4 H<C s T
STRENZHLY KTe NPO YEN72 EDW ) %157, HudkDH
Bi 72 &8 Ko — 2 235 LTRSS BRI IC B3 %
BY A5 8B 270 0 BRI A R 720 s, il
U CRIRT B & o miikam i AR O feRE e, Hidgk o
B SRk & L oA Rb D Z LAk D EE BN
5. F2, Fe—r oA gittmos s L, =
Bom#E, HEEOH EERNTZERHKRNEETH
5. Y — I v L HIBAE B O L [E T O 3O FE SR,
Fo—  EEISH LAY — R~y FOERZ Yo
Fn DO A O FRITHE B A IR S5 1 o1 Rz
ETabolEbns
EiEs
HRIEIN SN » TIT O =Rl EiE NPO B A
KESOW Az & 0 FElii S =,

SE XK

D REN, R, RERTE, ERERZ, Thr—
ZaE AN RAARKEROITHARRAF I L OEE M
sk, BRBIMRTFE IS A R iR Sk
2013 (0), 42-42, 2013
W EZz, M KR,
iy k8 BT UL R LAY
Faak 8 (1), 3-13, 2003

= A

2) KA OBLR -H-T =

PR T



b 2 e 2 BRYEAE No.52, 2023.5

meAﬂw%t¢é$ﬁE®mLME®
YTV R-TFIIR
Resilience Analysis for Water Supply Facilities in Chiba Prefecture Subject to the 2019
Typhoon No. 15
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The 2019 Typhoon No. 15 caused a large-scale power outage in the entire Chiba Prefecture, resulting in widespread
water outages. This study analyzed the functional and physical damage to water supply facilities in Chiba Prefecture
caused by Typhoon No. 15 in 2019 and the emergency recovery process immediately after the disaster, and clarified
the relationship between the duration of water outages and wind speed. The main cause of the water outage was a power
outage, and in the area located in the southern part of Chiba Prefecture like Kyonan Town and Minamiboso City , the
period of water outage lasted for about two weeks. In areas where the maximum average wind speed exceeded 20 m/s,

the duration of water outages tended to be rapidly prolonged.

Keywords : 2019 Typhoon No. 15, water supply facilities, functional damage, resilience analysis
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Resilience Analysis for Water Supply Facilities in Shizuoka Prefecture subject to the
2022 Typhoon No. 15
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Typhoon No. 15 in 2022 caused large-scale physical damage to water supply facilities throughout Shizuoka Prefecture,
resulting in widespread and prolonged water outages. This study analyzed the functional and physical damage to water
supply facilities in Shizuoka Prefecture caused by Typhoon No. 15 in 2022 and emergency restoration immediately
after the disaster, and clarified the relationship between the duration of water outages and the amount of precipitation.
In Shizuoka City, 13,000 water outages were caused by power outages, 3,500 by the falling Miyajima Bridge aqueduct,
and 5,000 by the blockage of the water intake at Shougenji. The duration of water outages tends to be longer at sites

with higher maximum amount of rainfall.

Keywords : 2022 Typhoon No. 15, intense rainfall, water supply facilities, physical damage, functional damage,

resilience analysis
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A Study on the Relationship between Urban Development
and Landslide Risk in Kobe City

b ws, e
Keigo KITAWAKI' and Go URAKAWA'

VIR BT RS ORI S AR BLBOR AT FE 7

Graduate School of Disaster Resilience and Governance,University of Hyogo

After organizing the current status of evacuation-related information in wind and flood disasters, we selected landslide
disasters as the target hazard because there is little information available to make decisions on issuing evacuation
information, more than half of the cases of damage occurred before the issuance of Level 4, and the lead time is limited.
In order to analyze the characteristics of high-risk areas, residential areas developed on the periphery of the city due to
the sprawl phenomenon were considered to be high-risk areas for landslide damage. We analyzed whether there is any
difference between the developed areas and the areas that include landslide risk polygons in the hazard map in the Kobe

City area.

Keywords : Landslide disaster, evacuation-related information, Kobe City, urban development, GIS
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Analysis of Residents' Behavior and its Factors in the Atami Izusan Mudslide Disaster

OSEM 4!, i MW, |, &)1 7K
Yui SHIBATA', Shohei TSUJT, Satoshi TANAKA” and Kishie SHIGEKAWA®

VIR R AR BRI A

Faculty of Social and Environmental Studies, Tokoha University
T IER R ABE BRI S TE R

Graduate school of Environment and Disaster Research, Tokoha University
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Professor Emeritus, Tokoha University

In the mudslide disaster that occurred in the Izusan area of Atami City on July 3, 2021, we analyzed how differences
in evacuation behavior and livelihood reconstruction were affected by differences in residential areas and conditions.
The results showed, for example, that information on the occurrence of a mudslide was transmitted from the upstream

area, where the mudslide was directly witnessed, to the downstream area.

Keywords : Mudslide Disaster, Atami City, Evacuation Behavior, Livelihood Reconstruction
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A Review of Lifeline Restoration Processes in Widespread and Long-Term Flooded

Areas Following Damages due to the Typhoon Vera (Ise Bay Typhoon in 1959):
1. Spatio-temporal Variations in the Temporal Closure of Levee Failures

Oomf &, Al ma"? mA BT
Takashi TASHIRO', Kazumi KURATA” and Yuko ARAKT

VBRI [E N R S AR AL RO ISOEIET e v 2 —

Disaster Mitigation Research Center, Nagoya University, Tokai National Higher Education and Research System
AT A

Falcon Corporation Co., Ltd.
3 R SER S KRB B BR B R 2T 5E R

Graduate School of Life and Environmental Sciences, Kyoto Prefectural University

The Typhoon Vera that struck in September 1959 (Ise Bay Typhoon) caused extensive damage due to strong winds,
storm surges and flooding. In the Nobi Plain, which has the largest low-lying area in Japan, a large area including urban
areas was inundated for a long period of time due to levee failures at many points. In this paper, we report the results
of a literature review on the spatio-temporal distribution of coastal and river bank failures in the Ise Bay and Mikawa
Bay coastal areas and the subsequent temporary closures in order to analyze the sustainability of livelihoods in the
affected areas that were subjected to long-term and widespread inundation from various aspects.

Keywords : Typhoon Vera (Ise Bay Typhoon), levee failure and its temporary closing, priority of restoration works,

literature review
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Survey on Tsunami Evacuation, etc. at the Time of the Great East Japan Earthquake
- Case Study of Mikawame and Mukawame Misawa City, Aomori Prefevture -

OME g, A 4
Hirotaka IKEDA' and Yuki TSUJIMOTO"

U BER TR BREIDS ST SERY
Graduate School of Environment and Disaster Research, Tokoha University
2 BRI iR A A

Regional Revitalization Division, Hirosaki University

We surveyed victims’  evacuation behaviors from the Tsunami after the Great Eastern Japan Earthquake by
conducting interviews in Mikawame and Mukawame in Misawa City, Aomori. We analyzed the information gathered
by comparing it with the past surveys we conducted in other districts in Sanriku area, Iwate. We clarified common
points of evacuation behavior and sheltering in each district and differences by district. We found that the difference in
evacuation behavior among the districts is affected by the topography and the past disaster experience. We also found
that group relocation project of residents to avoid noise around Misawa Air Base affected the reduction of tsunami

damage in Misawa City.

Keywords : evacuation behabior, database, tsunami disaster, the Great Eastern Japan Earthquake
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Analysis of Actual Situation of Television Reports
Guiding Residents to Evacuate from Tropical Cyclones

IR BA, Al B
Yuta KAWASAKA' and Yuichiro USUDA'?

VLR ER R & AT SER LA S0RE

Degree Programs in Systems and Information Engineering, University of Tsukuba
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Disaster Information Research Division, National Research Institute for Earth Science and Disaster Resilience.

This study aims to improve the content of TV reports on evacuation in order to encourage residents to evacuate from
weather disasters and reduce the number of casualties. Taking TS MEARI (2208) and TY HINNAMNOR (2211) which
occurred in 2022 as examples, I classified the information on evacuation used in TV reports on Tropical Cyclones

according to the "Guidelines for Evacuation Information," which categorizes evacuation actions by the Alert Level:
"Preparedness," "Preparedness/Measures," "Advance evacuation," "Evacuation," and "Emergency safety measures",
and will grasp the actual situation and timing of the information.

Keywords : TV news reports, Guidelines for Evacuation Information, Alert Level, TV-RECS
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A Prefectural Comparison of the Event Type of Emergency Responded
over the Last 20 Years

OJEH] *Eﬁ Bk 57554 ,
Hideaki SHOJ I and Yoshihiro OKUMURA
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Graduate school of Societal Safety Sciences, Kansai University

* BAVE K AR AR

Faculty of Societal Safety Sciences, Kansai University

Local government respond to emergencies by establishing Emergency Operation Centers to protect the lives,

bodies, and property of residents from crises. There have been no studies on emergency management focusing on the

Type of Emergency Event. This study will clarify the trends in the types of Emergency Event responded to in the past

20 years by comparing prefecture.

Keywords : Local Government, Emergency Operation Centers, Type of Emergency Event, Multi-Hazard, All-Hazard
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A Study on Social Events and Their Causes at the Time of Nankai Trough Earthquake

Extra Information
-Development of Factorial Analysis of Disaster Events Applying Why-Why Analysis-
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The Nankai Trough Earthquake Extra Information has never been released so far, and the uncertainty of the social
situation has been pointed out. It is indispensable to take pre-disaster measures based on the social situation at the time
of the announcement of the extra information. In this paper, we attempted to analyze the factors of disaster incidents
that may occur at the time of the announcement of temporary information by applying the "why-why analysis". As a
result, it was indicated that this approach should be identify the factors of the disaster incidents during the extra

information announcement.

Keywords : Nankai Trough Earthquake Extra Information, workshop, Why-Why Analysis, Disaster Events
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Development of Evacuation Assistance Tools Based on Risk Communication with
Residents in the North Foothills Area of Mt Fuji.
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This paper reports the results of developing two evacuation tools based on "all-hazard" and "phase free" through risk
communication with residents in the northern foot area of Mt. Fuji eruption. As a result of discussions with residents,

it was found that "contacting and confirming the safety of family and acquaintances,

nn

preparing emergency supplies,"

and "confirming evacuation methods" are issues to be addressed when evacuating from lava flows during the eruption

of Mt Fuji. Therefore, we developed "My Evacuation Card," which can be stored in a wallet, etc. with contact

information of family members, etc., and "My Family's Evacuation Plan," which contains evacuation sites and

emergency items to take with you in case of emergency.

Keywords : Mt Fuji, Risk Communication, Evacuation, Phase Free
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A Study on Exposure Changes in Tokyo Metropolitan Area
since the Great Kanto Earthquake
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Purpose of this study is to quantify the exposure transition of Tokyo metropolitan area over a period of about 100
years from the 1920s, when the Great Kanto Earthquake occurred, to the present. As a result, the following facts were
revealed: (1) DID has expanded rapidly since 1970. (2) Population at locations with ground amplification greater than
2.3 increased approximately seven-fold from 1920 to 2015. (3) Tokyo metropolitan area has been undergoing a
transition with high exposure to earthquakes due to population concentration in areas with loose ground.
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Assessment of Open Space Performance in Tokyo from the Perspective of Urban Disaster
Resilience
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With the continuous development of the world's economic level and urbanization, the urban system has become

increasingly complex, multilevel, and interdependent. Open space, as one of the indispensable elements in urban

spatial forms, has gradually become the key component in the holistic urban disaster prevention system. To verify the

performance of urban open spaces, we propose a resilience-related index consisting of quantitative and qualitative
indicators by using GIS tools. We used the PEOPLES framework to evaluate the open spaces in Tokyo from different

hierarchical levels. This study tried to identify the potential limitations in the existing open spaces to provide policy

recommendations for improving the disaster prevention performance of open spaces in different urban contexts.

Keywords : Loss of resilience, Disaster recovery, Resilience quantification, Open space, PEOPLES framework,

Tokyo

1. Introduction
1.1 Background

Against the backdrop of global environmental change and
rapid urbanization, the enhancement of urban resilience has
become a topic of significant importance as evidenced by the
recent disaster framework. One of the priority targets requested
by Sendai Framework is to increase resilience, operating an
important shift from disasters purely as a matter of relief
operations to pre-emptive approach aligned with sustainable
development, the Sendai Framework placed a major emphasis
on urban areas.

Resilience, a multidisciplinary and broad concept. The
generalized concept of resilience was used in physics, material
science, and engineering which described as the ability to
“withstand stress, survive, adapt and bounce back from a crisis
or disaster and rapidly move on”(Wagner and Breil,2013). The
notion of resilience appeared in urban planning in the 1990s
(Mileti, 1999). Urban resilience refers to the ability of a social-
ecological system to absorb, mitigate, and adapt to changes
(Desouza and Flanery, 2013), and to withstand an extreme
event without undergoing considerable change, or the system
quickly recovers to the pre-disturbance state, all without a large
amount of assistance from outside the community or
system(Mileti, 1999). Based on the understanding of resilience,
this study is concerned with assessing the attributes of open
space though a resilience lens, supported by the idea that
alternative sites in human settlements are part of a dormant
network of streets, squares and parks, among other open areas,
which in times of crisis can be prepared to adapt to uncertainty
(ISDR, 2005), and provide temporal refuge, information, goods
and medical care, among other survival needs.

1.2 Open space

Scholars always mention the concepts of “open spaces”,
“green open spaces”, “green spaces” when referring to urban
environmental disaster prevention. For purpose of this
discussion, we don't explicitly distinguish between these

concepts, classifying “open space” into five broad groups:

courtyards, parks/playgrounds, agricultural lands (open fields),
street (road) networks and others (vacant land etc.) . Only
public spaces with free access were evaluated, whereas private
parks and gardens with restricted access were neglected.

2. Resilience assessment

Several solutions for measuring resilience are available in
the literature. Some scholars describe top-down or bottom-up
resilience assessment as a measurement scheme and qualitative
or quantitative as a method for the former.

Paula Villagra.et,al(2014) focused on the spatial
relationships by GIS between the attributes of the open space
system and the urban form after an earthquake to inform about
recovery planning and urban system models that improve city
adaptability to disaster. Xin.et.al(2021) proposed GIUR-PSS,
supporting decision-making for GI planning through scenario
comparisons with the urban resilience capacity index. Mahua
Mukherjee,Kaoru Takara(2018) proposes the UGS-3CC
framework, which is an urban climate resiliency model based
on blue-green networking by using a contextual concept, core
competency and contribution calculation. Kammoubh.et.al(2019)
uses the PEOPLE framework as implement and presents
indicators defined by weighted functionality functions. These
indicators among the variables at the same and different levels
is considered through the proposed matrix technique to reflect
the quickness degree of the recovery.

On the other hand there are some researchers take a hazards
perspective which views vulnerability and resilience as separate,
Cutter et al(2008) proposes the theoretical framework of the
disaster resilience of place(DROP) model which specially
reflecting the process of resilience change in community-scale.
According to Bruneau.et.al(2003), the resilience performance
of a system can be characterized as its functionality fluctuation
performance. The approach is based on a measure which varies
with time, the conceptual definition is illustrated as Fig.1.
Hence, community loss of resilience could be measured by the
change in expected infrastructure quality over the recovery
time, mathematically defined as Eq. (1):
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LOR = [100 — Q()]dt (1)

Quality of infrastructure(100%)

A
100 T
AQ
50 e loss of resilience(LOR)
0 >
to t time

Fig.1 measure of seismic resilience(conceptual definition)

In practice, the initial quality are by their nature highly
uncertain, the recovery process may includes other actions that
influence the functionality to the system initial state. Therefore,
Kammouh.et.al(2019) reset the initial quality as g, which can
take any value between 0% and 100% (Fig. 2).

Quality of infrastructure(100%)
A

100
Qo /’\
50 AQ
e loss of resilience(LOR)
0 | .

»
to t time
Fig.2 measure of seismic resilience(considering actual initial
quality)

Moreover, LOR is measured as a dimensionless function of
time so that it must be normalized to be time independent by
dividing the control time(Cimellaro et al. 2010). Ultimately, Eq.
(1) can be deformed from Eq. (2):

_ b [100-Q)]
LOR= 2 == dt @)

3. Methodology
3.1 Dimensions of resilience

PEOPLES is a framework to measure the community
resilience at different scales (spatial and temporal) by
evaluating the performance of the quality of infrastructures. Its
attributes were developed at the Multidisciplinary
Center of Earthquake Engineering Research (MCEER)
(Cimellaro.et al. 2016), which comprises seven dimensions as
follows:
(1) Population and demographics
(2) Ecosystem and environment
(3) Organized governmental services
(4) Physical infrastructure
(5) Lifestyle and community competence
(6) Economic development
(7) Social-cultural capital

PEOPLES is mainly concerned with a community, for
purpose of this research discussion, we basically consider
dimensions that influence the performance of open space and
its resulting urban resilience capacity. To do so, all resilience
indicators found in the literature review are collected and then
allocated to the proper dimensions: Population, Ecosystem and
environment, Economic development, Social-cultural capital.

The four dimensions will further divided into several
indicators so that to convert the qualitative version to a
quantitative framework. Examples of indicators in the
population dimension represent the basic condition of the area,
such as the population density, the age distribution and so on.
Indicators in environmental dimensions focus on services
supported by open spaces, such as land use diversity, runoff,
density of green vegetation and so on. Indicators in the
economic dimension maintain infrastructure costs and
economic level, like average house price, the density of public
infrastructure, disaster prevention devices and so on. As for the
indicators in the social-cultural dimension, addressing
education services, public health care and so on. (table.1)

Table.1 indicators for open space performance in urban resilience capacity with source

Goal Dimension Code Indicator Source
. Pol population densit Modelin
Population  p5 ?hepage distribution Modc]ing
Enl runoff Modeling
Environmental En2 land use diversity Modeling
En3 density of green vegetation Modeling
En4 degree of community disaster risk Modeling
En5 water quality Survey
En6é pervious surfaces Modeling
En7 terrain Modeling
. Ecl public infrastructure construction number Survey
open space performance in . . L
. Ec2 disaster prevention facilities costs Survey
urban resilience capacity Economic Ec3 average house prices Modeling
Ec4 food provisioning capacity Survey
Ec5 transportation accessibility Survey
Sol emergency response services Survey
So2 site identifiability Survey
So3 education programs on disaster risk reduction and Survey
Social-cultural disaster preparedness for local communities
So4 the distance to the nearest emergency shelter Modeling
So5 increase local development (inducing tourism) Survey
So6 increase human Health and wellbeing Survey
So7 increase recreational area Survey




3.2 Assessment system
Each indicators has a measure assigned to respect a fixed

quantity by a level of importance and contribution to resilience.

In brief, a weighting matrix system for each variable is
computed to define standards to give a target value for each

: T weighting factor
Indicators Weighting N

00

V)

indicators to present the relative importance of different
indicators to the evaluation goal.

Based on the discussion above, the conceptual approach is
depicted in a hierarchy flowchart as shown by Fig. 3
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Fig.3 hierarchy flowchart

4. Site area for further research

In this section, as the main aim is to identify the potential of
open spaces for purpose of supporting urban disaster reduction
planning, we decided the open space in 23 districts of Tokyo as
the scope of the study area. Fig. 4 shows the current open
spaces distribution obtained from Tokyo metropolitan
government through GIS.

| boundaries. ( £ 4
open space 4

Fig.4 the current open spaces in Tokyo

According to the spatial distribution, we conducted field
investigations of several open spaces in Tokyo, and then
illustrated two case studies to show the implementation of the
procedure for evaluating disaster resilience. The first is a
dedicated disaster prevention park, which named lke Sun
Park(Fig.5) located in Ikebukuro, the second is a general public
park, which named Shinjoku Cho Park(Fig.6).

Fig.5 The basic condition of Ike Sun Park
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KEEZTEORERUEST
Estimation of the Number of Disabled Persons caused by Disasters in Future Disaster
Scenarios

O g
Kohei TAKAHARA'

PN EBISR AR 7 — BFSEED

Disaster Reduction and Human Renovation Institution

How many people with disaster-related disabilities will occur in future disasters? This paper proposes a simple
method to estimate that number. The only reference case is the Great Hanshin-Awaji Earthquake, but the figures
obtained there are also unreliable. The essential problem is that data on past disaster-disabled persons has not been
accumulated. This paper presents a figure of 38% as the sequelae rate.

Keywords : Disabled Persons caused by Disasters, Disaster Assuption
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Effectiveness and Challenges of Ongoing Municipal Staff Training
on Pre-Disaster Recovery Planning in Kainan City, Wakayama Prefecture
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Minsuk KIM ', Norio MAKI , Tomofumi UEDA™ and Hiroyuki OMICHI
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Disaster Prevention Research Institute, Kyoto University
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Crisis Management Division, Kainan City

This study focuses on the fact that the effects of pre-disaster recovery planning on municipal employees and others

who have no experience with disasters have not been well examined. The purpose of this paper is to clarify the
usefulness of pre-disaster recovery training and the contents and methods that need to be improved through a
questionnaire survey of municipal employees who have no experience in disaster response (emergency response,
recovery, and reconstruction) before and after the training. By doing so, this paper aims to contribute to the
identification of potential benefits and challenges in applying similar training methods to other municipalities that

have not yet experienced disasters.

Keywords :pre-disaster recovery, ongoing training, questionnaire
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EERNOHEBUEREANDBCPREXENOA-KERED
TR & 3R RE
Current status and issues of disaster countermeasures from supporting for business
continuity planning of social warlfare in Tokushima prefecture

OBk 755!, i ', &dfflir, #oma’
Yasufumi YUASA', Susumu NAKANO', Junko KANAI ' and Atsutoshi HAYASHI®

BB R FERED ST v 2 —

Research Center for Management of Disaster and Environment, Tokushima University

2B RS AE NS B e

Social Welfare Corporation Manegement Council of Tokushima Prefecture

This paper introduces the efforts that supported the formulation of business continuity plans for social welfare
facilities in Tokushima Prefecture. We will analyze the issues in the business continuity plan at each facility extracted
from this initiative, clarify the current state of disaster response capabilities of so-cial welfare facilities, and consider

future issues.

Keywords : Business Continuity Plan, disaster response, social welfare facility, inundation damege
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Prototype of a Time-Disappearance Processing Tool for Demolished Houses in a Space-Time
Geographic Information Systems for Municipalities
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Akita Prefectural University, Graduate School of System Science and Technology, Department of Comprehensive

Systems Science

In the operation of space-time geographic information systems (hereafter, space-time GIS) of a municipality, it is
important to maintain the freshness of information for regional management, such as disaster information processing.
The updating of demolished houses tends to be stagnant because it is less urgent than the input of newly constructed
houses. In this paper, we describe the results of a prototype tool for efficiently processing the consistency between the
demolition of buildings in the real world and the temporal disappearance of house shapes in a space-time GIS. The data

of Y city, A prefecture, was used as a case study.

Keywords : Geographic Information Systems, Disappearance of time, Aerial photograph, House Shape Data

1. [FC®IZ

PEAE, UG BB IS E LT B R = — Rkt (0) GEEEICIIAMTVAFE, BEO, BEOKY T2
L. ATBGEAOBMHHEILERD BN TN D, ZO—D0

BHRS> TV ORBERHEBRABREHE LTI AN T v/

BT L LT, £< OBaRKTHEEHR S AT A(GIS)

DBEAZHED TS, BITHE I ZEH IR 27

L(EAF, W2 GIS)iE, W2 4792 GIS T, W22 [ O sz rsmn |

Fe i BT 5 D LS TE D, HIAKORZE L
[ GIS ORI I CHE MOREEE 275 = & 13 5B H T ] R

SLBRSE O HUBAE B 1, D THEETH D,

AT T, BEZER] GIS &2 W e K BIIR T — & Oy

| (2) FERFKLA T, ;s;zﬁ@%ﬁ%aa:m%wq

WHERICET 5 5B E T RROTFENOBE i o ‘ TR R

&R R O BT ER R O AN AR TREAMEDME

W2 ENBEM LS WEMICSH D Z EER LT,

| (3) HUHLICAT X, fF(EL TV B0l |

AT, BRFET — X RERFREFRH O—ER L LT, FAELTWARNES FIEL TV AEE
HEMROBYOWR L F2EH GIS L TOFRRBIROR; ‘ ‘

R D DEAEM A L DR ERNRINAT O TmH DY

—LERIELEEBRICOW TR S, RIEICHT- > T, ARz RERITHIE L7220

ABYHOF—22HEFE UCEHA L @2,

2. BREAREDHNIADBEES

1 FyyFF7yF70-—DF7I9k314>

(1) FEEORE

AAET 2 KRR 27 o THRERITHIR L7228 & 9 1T hef& ERIZIIAHTOWL2FRE, BEO, BEORY 758
RBEATIOMER DD, T, KHHEHBREREE AWVNCEHR > TWDOFEEZ, FZEH GIS EO®iFaz
Wl L, RRRTHIAATEE & iR D ETOAT =V & ZRLENLHBLEETY A NT v 795, BIE#HR L

DIFONEMEIZTTEZLD (K1) .

REZEfE] GIS L oOREi % A 570, MZEEEORD
NELURINSFEETIFRROLEZ Y A NT v 15,

BEr B HRIZIIAH L T2 FRERLRY TN H
720 T D F R & BFRTHIRALEE Rl & LTY A b (O) F—ERREE K VE R

v 7T B,
R MR EEC X DR R TRRE & T,

HpZefd] GIS DiF sl & L TMESERIRD AL, F
PoEET A T v FLEFRBICE LT, MESED

BB FRIIR LA T RO, BRI X DT HHREBOLADEDLZ LT, ZEVMFLEL TV D0 E

IRATHERD & A7,
B - BUMAERRIC & DR CRAHERE & e

BT 5, MEGHE ETIIFAEL TR 6T, BZER GIS
ETHEL TOWDFERICE L CIERRER & HET 5,

- 103 -



VAN v T LEFREZHERLTHEE, ZOFED
RAEBEWMRTEDLHICTDH LT, F B E R
IZATZ2 5, ZORBR, BHORY IURHER>TNDHE
RICBEAL T, EbopnicBgidsninzs T HERTX
D120, RIS IEETE D,

B, B BREECHEMNTERWERIT GEK» S ITA
HLTWER, HEORY IUNER > TIEWRWFEE]
B LT, MMZEEEIZIGFELTNVWDIER] Tho
EMEZLND, ZOBARITE—. B BEETIIET
TN, B CEN AT,

(1) FB=ERS

BT v B B 5E T B CRERITEIR O HEE CTE R Do
FHEREZEBICHMTHERE L, FEL TV DI0EHEET
b, FEL TR TZ@Iz oW TiE, ReZE GIS
B W CH R ITEREZTT 9,

3. AEHERICHT HER
3.1 WRAERBOERE

MZEEEORE A OBG L, FFZER GIS OForBREE
RV IR B B R 2 IR E O RICRE LTz, R 1 ORF
T B e 3 4F & AR 20 FRIC R o TV D D1,
ZEf] GIS 1Zxhis LTV DR OMIZE 5 BT A 03 BfR L
TW5,

B RR Y 72 RE R VIR — L CIRERITEIRIC E » 72X b b
E#E 1 ORT X OICAT 3 FEMZEEERE R Z < 72
S>TW5, M2DREHABRHE RS> TNDDIE, FAk
204EIZ A VR Y T2SHRZERT GIS 238 A L72BRic, ALz
FERT M EFRLTWND,

o YRk - =] X

RE |28 |&W |afl AN |®ed|EE |85 |

HE HIE AT AT FEH oo | &0
| |28 -
2 2
3 @  viESELTIes TR | 3 &
4 @  rEERNL7Ie4 EC I ®
5 @  vEESL7Iee TR 5 ®
6 @ wiEE/Ey EC A B
7 7 Ny d797
s 8
9 ® triEEslL7Ies TER o kS YREOUT
10 10
1 u muUa
12 ® rEEL7Ies TR 12 B
5 @ trEmsmlies E IS ol

M2 HHHEY R LDf

3.2 HHLEAY MLIZHT ZHE

(1) BIHE
F1OHERRIZBNT FETHER] 82%E2 50T
WBHDIE, 1 2OFEEDBEHORT ML TERSILTH
DA, WRERTRVWERLMEEINDINETH D,
=7 bl X, 3D X HITHMZEEEICFEEL.
HEHERLERBICHER > TV RNHDOEFET EHEL TN D,
(A) REBHE

EEOFEH 2T HEICERER & OENE T, RFZER
GIS ECHEBEIRMERKIZIZAETLE > TWDLHAN
HD, MEEE TITEBRICHFENHER TE DFROMZE
FBEOEE TIIFEL TWDENOHEN TE R WEREZ
[REB~Z7 MV 235, X3 OFEFIL, BRI
TLESTWNAEN, MIZEEEIFELTNDIORE L
HELTWD, ZOXH7% EREFR] IR RMEOE
EZe b RETT 2,

(7\) BFREHREIE

MRFREVEIRN 2 Rob) X, BBRFER OB O 4 BpED
HERBIZ LY, FEHERT 2 EHELZFETHD, K3
D XD ITHZEEEITAFAE L2y, Hizef GIS _hIc EfE
T BT bovEe THRHEE &35,

CERTN

Wrass |

CEELEII

|

b g
K3 %Y. RE. BEHROESH

=1 HHHERR (X7 LD
XA MO T2 | ARE=FEETIE R,
EELTWL T 1 2OFRHT VK 3 X7 FEH LT 55 Rt
Bo1B3FRELHEELTND,
SFREH =27 bL - (Fhiti3)
%2 DFRE GhiEE - 7% - W - R =AR%3
HER TWARWERIT I FRE=17 ML EBESh D20,
FRRo LI Rt BB LZOE T2,

By bV g | T R TR THIRRE H

At 36697 5868 4942 238 688 R3/12/31
RE 6448 864 815 2 47 H20/12/31
I 8202 4032 3737 9 286 R3/12/31
A 5402 886 805 2 79 H20/12/31
KN 10410 698 599 19 120 R3/12/31

SEF] 5060 717 692 1 24 H20/12/31
RS 6020 1895 1872 19 4 H20/12/31
Flfi 6421 488 439 12 37 H20/12/31
&t 84660 15448 | 13901 302 1285

4. £EO

FROPWHRIZE L TR &3 2 FREORFRIER O X v
v FT v T —OMER, RERERLERY — L OFRIED
HEMETITo7, FEOFELBHILT D ENT
x| PEROFERIEIRIZ LA, YEZERER O KNE 70 A3 &
MR LT,

SEIORIEY — VITEEREOEEM T2, %X, BIA
RN TOERZTEIC AL, HEREOBENVEIRZR EHED
T, MEFEREICe 7TV v 7REEZ L 6% %
DTN,

(FER 1) FRRERIZ. 20 (AR »HEELRLS o7
M) 2 BT D72 DIEHT 5, RERIVEIR L 7z ¥ o 8.
WETF—ZE LTV AT LIRIREFEESN TN D, FRAZilE
WCRT . RBEOFKMECTREOHMARET 2% T, WOTHE
R BRTHZENTRETH B,

(ER2) AR Y TIE PR 20 4R R I REZ2 [ GIS OAKSE A2
ST, EE, ER. EER, ZREBIRGEEMO )T LT,
BRICEHINTE DK L, FROBRIEE & OdEILH
STV, TOH, BERINDRXEFREBHEK EIcEk-TL
F, HRMXE L TORIAICEE 72 LT\ 5 BUk A thE
THMENRH ST,

51 AR
1) BRI FFZER B ] s 2 T 22 W= RBIBR T — 2
ORERFEHIRHNIC T 2 ~BR~dRAER 2 & LT~

- 14 -



b 2 e 2R AE No.52, 2023.5

FHROIOFTIOAMINAELERIGICE TEEEFERREFRSE UH
EIHREL 2 —D7 07— FRARICK DA REIDEDORRESF
Analysis of the Division of Roles in Response to the Coronavirus Disease-2019
Based on a Questionnaire Survey Targeting Prefectural Public Health Centers
and Municipal Health Centers
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The purpose of this research is to clarify the actual situation how prefectural public health centers and municipal health
centers performed their duties against their assigned duties according to the law in responding to coronavirus disease-
2019 through questionnaire surveys.

The results revealed that the division of statutory duties and actual duties of prefectural public health centers and
municipal health centers was not clearly recognized, that prefectural and municipal health centers had different ideas
who are responsible for the same tasks, and that prefectural and municipal health centers recognized the need to

understand each other's operations.

Keywords : COVID-19  Prefectural public health centers
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