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Extraction of water areas in historical topographic maps using U-Net
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Historical topographic maps are valuable documents that provide information on past topography and land use. In
particular, water areas such as rivers and ponds on such maps are important for hazard assessment because they are
strongly related to current ground conditions. Therefore, to smoothly utilize such information in hazard assessment,
this study attempted to automatically extract water areas from historical topographic maps of the Meiji period by using

U-Net, one of the models of deep learning.
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An Attempt to Evaluate Flood Hazard Levels
at Each Site Considering Multiple Rivers in Gifu City
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Heavy rainfall disasters are becoming increasingly severe due to climate change. From the viewpoint of disaster
prevention, it is important to know the risk points that will be severely affected by floods before a disaster occurs.
Existing hazard maps either show the flood envelopes of all target rivers or provide information on flooding by some
rivers, but they do not provide much assessment of inundation hazard and occurrence risk by site. In this study, floods
were evaluated on a river-by-river basis for Gifu city, and the probability of occurrence by inundation depth rank was
estimated for each location. This may clarify the locations with high frequency and high inundation depth, and enable

land use considerations based on the risk of inundation.

Keywords : probability, flood, risk, depth, inundation
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Detection of Changes in Water Level from River Monitoring Images
Using Deep Learning
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Flood control measures are urgently needed due to the increase in riverine floods caused by heavy storms and weather

fronts.

Although the Ministry of Land, Infrastructure, Transport and Tourism promotes the installation of river

monitoring cameras for efficient river management, it is difficult to manually monitor multiple cameras during

emergencies. In this study, we use deep learning technology to detect changes in water level from river monitoring

images.

Keywords : river monitaring, deep learning, semantic segmentation, flood
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Disaster Risk of Residential Areas throughout Japan in the 21st Century
Using 500m Mesh Geospatial Information
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Department of Architecture and Building Science, Graduate School of Engineering, Tohoku University
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International Research Institute of Disaster Science, Tohoku University

Aiming to understand disaster risk distribution of residential areas throughout Japan in the 21 century, this study
quantitatively analyzed risks of earthquake, flood, and sea-level rise using 500m geospatial grids with population, asset,

ground amplification, and topographic classifications. As a result, the following became clear: (1) 25.5% of the
residential area, 50.9% of the population, and 36.9% of the assets are located in the areas with altitude of less than 25m,
(2) Areas with low altitude have a high flood risk with high ground amplification ratio, and (3) The rate of population

decline was lower in places with higher disaster risk in 2050.

Keywords : urban disaster risk, 500m mesh data, geospatial information, exposure, population estimation, elevation
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Monitoring of the reconstruction process in Mashiki Town after the 2016 Kumamoto
earthquake based on multi-temporal satellite SAR data

O o', %) =2’
Fumio YAMAZAKI' and Wen LIU

VESEAFTEBRSEIE N B SR A AT SE T

National Research Institute for Earth Science and Disaster Resilience (NIED)

2 TR KRS TSR
Graduate School of Engineering, Chiba University

The reconstruction process in Mashiki Town from the April 2016 Kumamoto earthquake was monitored using multi-
temporal ALOS-2 PALSAR-2 data and the results were compared with optical images from Google Earth and our field
survey data. Significantly changed areas, such as construction of temporary housing complexes, demolition of large
buildings, and new construction of public apartment buildings, were recognized from the SAR data because the
backscattering intensity increased or decreased significantly for these areas. Thus, remote sensing is considered to be
useful for monitoring wide areas in a long term after a natural disaster strikes.

Keywords : Synthetic Aperture Radar, Google Earth, demolition, reconstruction, housing, PALSAR-2
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Correction of Seismic Motion by Microtremor Observation and Calculation of Road
Blockage Rate Using Collapse Simulation of Wooden Houses
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In coastal plains, building collapse and tsunami damage are predicted due to the Nankai megathrust earthquakes.
The purpose of this research is to identify roads that may be blocked by the collapse of wooden houses in order to
achieve rapid evacuation from tsunami. We observed microtremors in coastal plains of Kochi prefecture and created
seismic motions in each 50 m-size mesh. Using the seismic motion, we conducted collapse simulations by the distinct
element method for areas crowded with wooden houses. And the road blockage rate is calculated from the amount of
movement and the direction of the elements constituting the house model. As a result, it is clarified where the road with
high possibility of evacuation difficulty is located and the main factor of the road blockage is the width of the road.

Keywords : Microtremor Observation, Distinct Element Method, Road Blockage
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Collapse Mechanism of Wooden House
by Landslide Disaster Using Distinct Element Method
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36 people were killed by landslides in Atsuma due to the 2018 Hokkaido earthquake. It was found that
most of the fatalities occurred on the ground floor, and it should be possible to significantly reduce the risk
of death depending on the collapse process. Therefore, this study attempted to reproduce the collapse
process of a building caused by a landslide disaster using the Distinct Element Method. The analysis was
performed by setting the tangential contact force, normal contact force, and friction force between the
elements of the building model and varying the height and velocity of the sediment.

Keywords : Distinct Element Method, Building Collapse Process, landslide Disaster, Building Damage
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Determination of the damaged part of a building in a photo using high-precision position and attitude information
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In the aftermath of a disaster, a large amount of image data containing disaster information, including satellite images,
aerial photos, drone images, and images taken on the ground, is collected by many organizations during their surveys.
If there were a system that enables automated mapping of the the locations of the buildings with their damage degrees
from the collected image data, the efforts required to organize each of these images manually would be greatly reduced.
In this study, we attempted to construct such a system that automatically determines which buildings are included in
the images and which parts were photographed, using highly accurate location and attitude information obtained by
RTK module with 9-axis sensor.

Keywords : RTK, Posture Estimation, damage assessment, automation
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Loss Rate Estimation for Residential Houses Damaged by Typhoons
Based on Remote Sensing Imagery and Fire Insurance Data
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In recent years, typhoon disasters have frequently occurred in Japan. Financial support through non-life insurance is
important for affected residents. In this study, we introduced an empirical method to estimate loss estimation for
residential houses damaged by typhoons based on remote sensing images and fire insurance data. We analyzed the data
obtained in Osaka after the 2018 Jebi typhoon and in Chiba after the 2019 Faxai typhoon. We developed the empirical
relationship between the damage ratio visually interpreted by the remote sensing images and loss rates in the insurance
records, and confirmed the building loss were accurately reproduced by the method.

Keywords : Economic loss, Fire insurance, Building damage, Remote sensing , Typhoon disaster
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Basic Research on Methods for Determining the Continued Usability
of Evacuation shelter in the Event of a Disaster
- Study of the ground characteristics and the natural frequencies of the buildings -

OW%A &', fAm Ea, At we, Wt nE, gl
Tsutomu OCHIAII, Yoshiharu SHUMUTA Yuki SHIRAI Masaki WAKUI?
and Jun [YAMA®

Vi1 R R

Department of Architecture and Building Engineering, Kanagawa University

2B LR T TR

Faculty of Engineering, Niigata Institute of Technology

P HURUR: TSR E Rt S R R

Dept. of Architecture, Graduate School of Engineering, the University of Tokyo

A continuous observation system for acceleration and strain was established to provide basic data for determining the
continued usability of evacuation shelter in Yokohama City in the event of a disaster. In this section, we first
summarized the results of the microtremors observations of the ground and the evacuation shelter before the start of
the observations. In addition, from the results of constant observation after the start of observation, we focused on the
intrinsic vibration characteristics of the evacuation shelter using the acceleration observation records. These results

suggest that the possibility of amplification due to resonance phenomena is small because there is some gap between

the natural frequencies of the ground and the evacuation shelter.

Keywords : structural health monitoring, evacuation shelter, seismic response, microtremors, Yokohama city
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Mode identification of the former Nakatosa Town Office building in Kochi Prefecture
from microtremor measurement records
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Satoshi KURITAI, Koji HADA!, Masayuki YAMADA', Tadashi HARA?,
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To develop a structure health monitoring method, we measured ambient vibration of the former Nakatosa Town Office
building in Kochi Prefecture and identified vibration modes using FDD technique. The building is a 3-story RC
structure and formed in a both ends core structure. It is found that the cores vibrate by the sway rocking motions of the
foundation, and that the office space portion of the building vibrates as if non-rigid slab model..

Keywords : Reinforced concrete structure , Both ends core structure, FDD technique, Sway rocking ratio, non-rigid
slab
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Vibration characteristics obtained by micro tremor observation for a

Ot =24

pedestrian bridge
&D%é ¢w¢amw mm%ﬁtqwaﬁ“
Yukie NAKAMURA' ,

Sosuke FUKATSU , Hiroki EGUCHI ,

Masayuki YAMADA', Koji HADA'

"= a—v=v 7’
NEWIJEC Inc.

Most pedestrian bridges in Japan have reached the time of repair and renewal due to aging. In addition, some
pedestrian bridges have been damaged due to a large-scale earthquake, that was not expected at the time of construction.
In order to increase accuracy of damage expectation and prevention, it is required to properly grasp vibration
characteristics of both bridges and surrounding grounds and acquire quantitative data. In this study, we observed micro
tremors of many pedestrian bridges and surrounding grounds. We discuss the observed vibration characteristics

comparing with the characteristics considered in designing.

Keywords : Pedestrian bridge, MicroTremor, Vibration characteristics
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Estimation of Wood Frame Dwellings Requiring Seismic Strengthening for Minimize
the Death Tolls due to Seasonal Variability in Snow Load

FEILEER!, TRl MEE2, PN E—S, [ E kst
Rinsei MURAYAMA' | Tadayoshi NAKASHIMA? | Shinichi TAKEUCHI? and
Shigeyuki OKADA?
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Division of Architectural and Structural Design Graduate School of Engineering, Hokkaido University
2 Qi KRB LA 7ERe
Faculty of Engineering, Hokkaido University
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In snowy and cold regions, if an earthquake occurs during a severe winter, casualties may increase due to snow
accumulation. There are a large number of faults in Hokkaido, and it is essential to evaluate damage on various faults
taking seasonal variability into account. Therefore, in this study, three different regions in Hokkaido are targeted, and
human casualties are evaluated for the expected earthquakes in each region, including the effects of snow loads on
structural components, in order to evaluate the seasonal variations that occur from month to month. In addition, we
estimated the number of houses that would require seismic retrofitting with the goal of reducing the number of fatalities.

Keywords : Snowy and Cold, Coldest Period, Snow Load, Seismic Performance, Wood Frame Dwellings, Death Tolls
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Attempt to generate DTM from DSM in coastal areas using pix2pix

OIS BE—H1', MR 2%, MR Wk, wi B
Keiichiro YASHIMA!, Takayuki SHINOHARA'!, Haruki OSHIO!, Masashi
MATSUOKA!

VHOR TR BRI - AR TR

School of Environment and Society, Tokyo Institute of Technology
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Innovation Technology Office Research Center, PASCO Corporation

In terms of disaster mitigation, the Digital Terrain Model (DTM) is used to evaluate tsunami and flood inundation
areas and depths and to create hazard maps. However, most of the three-dimensional features obtained from satellites,
aircraft, and drones are Digital Surface Models (DSM), which include height information of buildings and trees.
Omitting those heigchts and creating DTM from DSM requires an enormous amount of time and technical expertise.

For these reasons, there are areas in developing countries where high-resolution DTM is not available, and as a result,

the inundation depth estimation and hazard mapping are difficult. Therefore, in this study, we preliminary used

pix2pix[3] to generate DTM from DSM in coastal areas.

Keywords : DTM, DSM, Deep Learning, Remote Sensing, pix2pix, PNG Evevation Tile
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ZHIAD. F TR TIE, FTEMIEIEATWHD
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ME~OICHMEZ R L, BERICBIT 2 BROWE, HE
B D T T — B~ DL, BRI D YR~ D%

- 45-

LaL,

Bp &, Bia B OMRICHN BN TN D, pix2pix 1,
GAN OHITH cGAN ST Z 22k, ZhbnX
A DFEBEAREEL Lz,

GAN X, AlgsLiBalgss vy 2 2 O=a—F )X v

MU —7 TR ENTWD . By, 28T —% %%

WZZN D LR B (BB & AR L, @R AR R

AR LT AEHE DA N E 5 a5, Zok)

W2, AERERITAERL LB RIS 28R L DI E L,

PR AR T AE AR D3 AR L T A i 2 RAK D & D s

5ZET, BEWOMELZ EIFCnE, KEMICEEST

— & Uit & A AT 5. cGAN(conditional GAN)[5]iZ,

EAEEIIGAN LRI L THDHMN, AMESOANE LT,

JARRY NI TG MvEE 2T 5D,

pix2pix (XZ D5 B, FFICEBRZMHH L7z cGAN TH b,

F U PF D cGAN & H#E L TEIZELTF O 3 DOE N

b5,

O cGAN TiE, ERFOASIE LT/ A AT
7273, pix2pix TIEWEBEZD L D& AT E L THERS
NG EARTS.

@ cGAN T, Ak LA a2 iksleso A
F1E LTV, pix2pix TIXEMOEGE AT L AR
ZEDMAERR U= {46 % & i T O~ T & i
FWOANTTE LTINS,

@ cGAN [ZBWTC, ERBICANEIND /A Xix%E
T —Z LS DORT AR AR T & A7
S TWZA, pix2pix TIE/ A XEZ AN LTHENE
HHMHT LD ICERBOEE N ET -0, ARERIC
BEND Ry T T U NER A XOEEERTL
TWnA.

2.1 BROEA%K
F U PF® cGAN O BRIEEIILL FCTHh 5.

€0)



LCGAN(GvD)
= [Ex,y [logD(x, :V)] + ]Ex,z [lOg (1 - D(x' G(x' Z)))]
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In order to improve firefighting response to flooding, we found 27 disaster verification reports on flooding from 2015
to 2020 and analyzed their descriptions of the current state of firefighting response capacity, problems, and future
possibilities. As a result, numerous descriptions of firefighting were found. And among them, the issues identified
included issues related to information sharing among fire departments, the usefulness and ideal nature of evacuation
public information as a firefighting activity, and the need for cooperation between fire departments and other agencies
and organizations, such as local governments, the Self Defense Forces, or private companies, as well as between fire
departments and fire brigades and between fire brigades.
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Examination of damage to the second Muroto typhoon in Tokushima city
by experience stories and flood analysis

Oty ', flk M2, B =i 3
Susumu NAKANO!, Masahiko TOKUNAGA? and Kosuke HIROSE

BRI BRI KR v 2 —

Research Center for Management of Disaster and Environment, Tokushima university
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Prefectural Land Development Department, Tokushima Prefecture
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Policy Studies Department, Tokushima Prefecture

The actual situation of flood damage in Tokushima City caused by the second Muroto Typhoon in 1961 was
examined using testimony by the experiencers, news materials and storm surge inundation analysis. The flooding of

the city area due to the storm surge occurred at around noon when the typhoon was closest to Tokushima city,
causing it to overflow from the rivers in the city. As a result, the inundation area reached about half of the urban area,
and the maximum inundation depth exceeded 1 m. Inundation analysis was able to quantitatively reproduce this

inundation process.

Keywords : the second Muroto Typhoon, storm surge, Tokushima City, inundation analysis, experiencies
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UAYV Observations for Estimating Soil Volumes of Debris Flows

ORI, =iH5h2!
Takuro TANIZAKI ' and Hiroyuki MIURA !

VIRERT KRBT TR AN TR

Graduate School of Advanced Science and Engineering, Hiroshima University

Debris flows induced by heavy rains have brought severe damage in residential areas of Japan. It is important to quickly
identify the affected areas and evaluate soil volumes produced by debris flows in order to consider post-disaster debris
management and recovery plans. In this study, we conducted UAV observation of affected areas by debris flows in
Hiroshima city on August 2021, and generated digital surface models (DSM) and ortho-rectified images. Soil volumes
of the debris flows were estimated from the difference of elevations between pre-evend DEM and post-evend DSM.
The relationship between collapsed areas and volumes in this study agree with the relationships obtained in the previous

debris flow events.

Keywords : UAV,Debris flow, Volume, Digital surface model, Ortho-rectified images
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Estimation of Debris Flow-Induced Inundation Areas of and Building Damage
Based on Basic Survey Data
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Graduate School of Advanced Science and Engineering, Hiroshima University

Designation of warning zones for sediment-related disasters is an important issue to increase citizen’s counsiousness

for natural disasters. Inundations of the 2018 debris flow events in Hiroshima brought severe damage to residential

houses and spreaded over the warning zones. We estimated the amount of building damage and predict possible

inundation areas by anticipated debris flow events at the central part of Kure city, Hiroshima. The building damage

was estimated by the predicted flow depths in the basic survey by the local government and fragility curve. The

inundation areas were evaluated by the debros flow propagation analysis using DEM. The estimated inundation areas

were discussed by comparing with the affected areas in the 1945 Makurazaki typhoon.

Keywords : Debris flow, Building damage, Inundation area, Basic survey
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Study on Vibration Characteristics of the Crater Rim of Two Mountains
by Microtremor Observation
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Eight points of microtremor observation were performed at each rim of the two crater lakes, Onami-ike and Byakushi-
ike Lake. It was shown that the crater rims do not oscillate as a whole, but that there are some parts that vibrate
significantly at a specific frequency. Especially at the rim of Byakushi-ike Lake, a place with large vibration was found
and the ground is probably unstable. The need for detailed investigation and safety measures was suggested.

Keywords : Vibration characteristics, crater rim, Onami-ike Lake, Byakushi-ike Lake, microtremor observation
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Assessment Method of Accidental Hypothermia Risk
with Cold Exposure in Disasters
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One of the characteristics of human casualties by a disasters in severe winters is the presence of people who freeze

to death due to the onset of accidental hypothermia. In fact, a large number of accidental hypothermia patients were

reported in the 2011 off the Pacific coast of Tohoku Earthquake. In order to take measures to reduce these frozen deaths,

it is necessary to estimate the number of people frozen to death due to disasters in severe winters. In the step of this

study, we tried to construct a function that takes into account the clothing and behavior of victims to evaluate the

Duration Limited Exposure from exposure to cold to inaction and from inaction to cardiopulmonary arrest for victims

by applying the Coldness index "Duration Limited Exposure" shown in the international standards ISO11079.

Keywords : Human Casualty, Thermal Control of Human Body, Coldness Index, Accidental Hypothermia
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