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Proposal of a new qualitative evaluation method
to support road infrastructure restoration priority judgment

Ol 1g', 761 &'
Toru YAMAZAKI' and Satoru NISHIKAWA'

'l BRSO e 2 —
Disaster Mitigation Research Center, Nagoya University

Roads are one of the most important items in social infrastructure. The Nankai Trough earthquake, which is feared to
occur in the near future, is foreseen to cause great damage to the Pacific Ocean side of western Japan. There is a great
concern that numerous roads will be damaged by debris of collapsed buildings , tsunami inundation, liquefaction, etc.

However, the number of heavy construction equipment required for road restoration is limited, and it is practically
impossible to restore all damaged roads at once. Furthermore, since a system that supports the determination of priorities
in recovery has not yet been established, it is inevitable that parties to undertake recovery will clash to secure heavy
machinery for their missions. This paper proposes an evaluation method that supports the decision-making of road
managers when prioritizing road restoration.

Keywords : Nankai Trough Earthquake, Road infrastructure restoration, Construction heavy equipment competition,
Priority evaluation method, Decision support
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Efforts to Connect Third Emergency Transport Roads that cross municipal boundaries

OT# i)', i w4, am e, ot e, Bk %, & fhk

Chiba YOSHIHIRO' ,Shizuna KOSETU ,Kazumi KURATA1 Nobuo ARAI
Kazuyasu NOMURA 'and Nobuo FUKUWA

Vi BRI E T SR v 2 —
Department of Disaster Mitigation Center, Nagoya University

RRAIAAL 3 gy e s
Safety and Security Division,Chiryu City

Of the emergency transportation roads in Aichi Prefecture, only the primary and secondary roads are designated by
the prefecture, and the tertiary emergency roads are designated by each basic municipality as needed. At this time, the
focus is mainly on disaster response and goods transportation within each municipality, lacking the perspective of
wide-area goods transportation and mutual support. This paper shares the current issues and examines how tertiary
emergency transport roads should be designated and the challenges of connecting them across municipal boundaries
in the Nishi-Mikawa region of Aichi Prefecture, with a view to implementing mutual support in times of disaster.

Keywords : emergency transportation roads, mutual support, Regional Collaboration, municipality
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Research on Disaster Response Capabilities of Local Construction Companies
Responsible for Road Restoration

OB ', KM #°, h0jE
Nobuo ARAI' , Hisashi OTA”and Naoya KATO

VAl B SGEENT e v 2 —
Disaster Mitigation Research Center, Nagoya University
2 IS FHUE (BK)

Oyo corporation.

If damage occurs on the route to the destination and movement or transportation is hindered, it is necessary to
promptly restore the road, but for that purpose, the local construction company responsible for the work is required. It
is necessary to start the activity promptly. So we conducted a questionnaire survey for the purpose of searching the
acutual conditons of disaster response capabilities of local construction companies in Tokai area. In this simple survey,
it became clear that more than 70% of companies are worried about whether they can play the required role. And they

are worried about arrangement of construction machinery as well as securing workers.

Keywords : disaster response, local construction company, road restoration
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Strong Ground Motion Analysis for the 2021 Off-Fukushima Earthquake

O8A ', (Lig o
Takanobu SUZUKI' and Fumio YAMAZAKI®

PHRPER S
Toyo University
2 [E|SLHFFERR FE 15 N BG SER E BARAT 2T

National Research Institute for Earth Science and Disaster Resilience

In the earthquake that occurred off Fukushima Prefecture in February 2021, ground motion close to the JMA seismic
intensity scale 7 was observed in Yamamoto Town, Miyagi Prefecture. Although the damage caused by the earthquake
was relatively minor, we conducted field survey to analyze the cause of the recorded strong ground motion. The KiK-

net observation hut was placed on a mound of about 1-m high, microtremor observation was conducted at the site. We

examined the site amplification considering the ground conditions at the recording point.

Keywords : the 20210ff-Fukushima earthquake, ground motion the JMA seismic intensity, microtremor observation,

site amplification
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ALOS-2E(g ZRAULV=2021 F2AEE R P EDOH I ML & IRt iR
Damage Detection of the 2021 Off-Fukushima Earthquake using ALOS-2 images
and its Field Validation

Ol SCHE', 21 =2 ?, gk 22
Fumio YAMAZAKI', Wen LIU’, and Takanobu SUZUKI’
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National Research Institute for Earth Science and Disaster Resilience (NIED)
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Graduate School of Engineering, Chiba University
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Faculty of Science and Engineering, Toyo University

Remote sensing is useful to extract damages due to natural disasters. In this study, Synthetic Aperture Radar (SAR)
images acquired from PALSAR-2 sensor onboard ALOS-2 satellite were used to observe damage locations due to the
13 February 2021 Off-Fukushima earthquake. Landslides and rockfalls were reported at Joban Expressway, an
automobile racing circuit and seaside cliffs. Change detection using pre- and post-event PALSAR-2 images was carried
out and the results were compared with field survey data. The landslide at the expressway and the racing circuit were
recognized from the SAR intensity data, but rockfalls and other small-scale damages could not be identified from the

SAR data.

Keywords : SAR intensity image, the 2021 Off-Fukushima earthquake,landslide, PALSAR-2, damage detection
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Prediction Model of Ground Motion Distribution
using Mode Decomposition and Random Forest
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Graduate School of Engineering, Gifu University, JSPS Research Fellow
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Machine learning is attracting attention as a technique for improving ground motion prediction equation (GMPE).
This study proposes a simple prediction model of ground motion distribution using “mode decomposition” and “random
forest (RF)” of machine learning technique. Specifically, the mode decomposition technique was applied six hundreds
cases of ground motion distribution, and modal shapes (spatial characteristic of ground motion) and weight coefficients
were extracted. The input-output relationships between source parameter settings and weight coefficients were modeled
by RF. The results show that distance attenuation of ground motion and the rupture propagation effect of the fault
appear in ground motion distribution predicted by the RF model.

Keywords :
forest, machine learning
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Attempt to Structure Components with the Theme of "Living"
and Express Changes due to Disasters
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Disaster Mitigation Research Center, Nagoya University

2 ERT

Aichi prefectural Gorvernment

In this study, we have developed a method to show the relevance of individual influences and the overall picture of
the influences, and the components and relational elements with the theme of "living" using UML (Unified Modeling
Language) class diagrams. We also examined how to express the time-series changes from normal times to disasters.

As a result, we were able to express the changes from normal times to after the earthquake by linking changes in

housing with changes in social structure.

Keywords : Social struncure, Refuge life, Changes in residence, Unified Modeling Language
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A Study on Ratio of Story Collapse to Major Damage Based on Mashiki Town’s
Disaster-Victim Certificate Data due the 2016 Kumamoto Earthquake

OV B, ST &', #H 0 w2
Ken KAWABE', Kei HORIE' and Munenari INOGUCHI
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Corporate Planning Dept., MS&AD InterRisk Research & Consulting, Inc.
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Faculty of Sustainable Design, Toyama University

To protect human lives, buildings are required to avoid collapse even if significant damage can be tolerated by strong

ground motion. In this study, we investigates the story-collapsed buildings in Mashiki Town, identified based on

damage survey data of the local government, due to the 2016 Kumamoto earthhquake.The story-collapse ratio to the

major damage of wooden buildings was approximately 20%, and it got higher as the construction period becomes older.

Keywords : The 2016 Kumamoto earthquake, Building damage, Story-collapsed building
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Suitability and Adaptability of Estimation Function of
Casualties for Nighttime Earthquakes

O/IHk T, rig M | i e’
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Department of Architecture and Urban Space Design, Graduate School of Engineering, Hokkaido University
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The 2018 Hokkaido Eastern Iburi Earthquake occurred at nighttime has the same injury rate due to falling
furniture, despite the different behavior of people during the earthquake. This means that falling the
furniture can cause four times more injuries in a nighttime earthquake than in a daytime earthquake. Using
this result, we estimated the human casualties caused by the Tsukisam Fault earthquake, which occurred at
night, and found that the number of hospital beds required in the Sapporo area was in excess of the number
in a daytime event and that the injuryed fail to receive adequate treatment.

Keywords : Casualities, Nighttime Earthquake, Population Exposure to Seismic Intensity, Building Damage, Furniture
Falls, Indoor Space
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Development of Prototype System for Information Distribution
of Real-Time Evacuation Guidance in case of Post-Earthquake Fire
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In evacuation guidance in the event of an earthquake fire, it is important to make a decision given fire information,
information transmission between the "fire department that collects fire information" and the "basic municipality that
implements evacuation guidance" is an urgent issue. In this study, we developed the prototype system of information
distribution that proposes basic information for evacuation guidance decision-making by the government. This system
is Web service based on GIS that collect fire information and evacuation information derived by each fire department

in the special wards of Tokyo.

Keywords : post-earthquake fire, evacuation guidance, real-time, GIS
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Evaluating for trends of transporting emergency patients using the ambulance activity
records of the Tsu City Fire Department: Focused before and after the COVID-19 state
of emergency in April 2020

O 87!, 44 8’
Tomoko SHIGAKI' and Hiroshi IMAI®

VZER PAERG SCEEE
Organization for Student Affairs , Mie University
P SERFEAEME AR R - A BRI X —

Emergency and Critical Care Center, Mie University Hospital

This study evaluated the actual trends and condition of transporting emergency patients before and after the COVID-
19 state of emergency in April 2020, using the ambulance activity records of the Tsu City Fire Department, following
2 aspects were obtained.The largest decrease in the total number of emergency transportation was 19% in May.This is
the nearly same number of points as the rate of increase in January, July and August 2018 when compared with the
same month of the previous year in the 30 months from 2018.Between January and June 2020, frequent use of
ambulances aged 60 and over (occurred in dwellings, by external causes) was up to 3 times for 2 people and referrals
to medical institutions up to 8 times.

Keywords : Ambulance activity records, The COVID-19 state of emergency in April 2020, The elderly, Dwellings,

ICD-10, External Causes, Frequent use of ambulances
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Development of a GIS Database of Factors Driving Tsunami Evacuation Behavior
- Case Study of Sanrikuchoryori Ofunato and Otomo Rikuzentakada, Iwate -

O i, BEIE SR, Vo e
Hirotaka IKEDA ', Takahiro KATSUUMI” and Yuuki SATO’

U BER TR BREIDS ST SERY

Graduate School of Environment and Disaster Research, Tokoha University
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ITS Co., Ltd.
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Suntoizu Fire Department

We surveyed victims’ evacuation behaviors from the Tsunami after the Great Eastern Japan Earthquake by
conducting interviews in Otomo-cho Rikuzenntakada and Sanrikuchoryori Ofunato, Iwate. Based on the information
we gathered, we developed a tsunami evacuation behavior database using GIS. By adding elevation data to this
database, it has become possible to display a cross-sectional view and 3D view of the evacuation route. We can add
tsunami inundation data to this database to determine at a glance whether evacuees have passed through the inundation
area. We added information such as the reason, purpose, and background of behavior to this database so that we could
understand the reason and purpose of evacuees movements. By using this database to find out the reasons for the
behavior of those who did not immediately escape to the hills, we can think about how we should act to save lives in

the event of a future tsunami disaster.

Keywords : evacuation behabior, database, , context, tsunami disaster, the Great Eastern Japan Earthquake
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Analysis of Critical Situations Faced by Infrastructure Management Divisions
of Local Governments during Flood Emergency Response

O MR, e
Miho OHARA and Masakazu FUJIKANE

VENZAFZEBSEIE N EARBIFSERT K E -

VR <wRP Ay NEBE® & —

International Centre for Water Hazard and Risk Management ICHARM),

Public Works Research Institute (PWRI), Japan

To conduct timely disaster response, it is important to learn lessons from past disasters, predict possible problems we
may face in future disasters, and take necessary measures to prevent them. To this end, our research center has
published a “Collection of Critical Situations during Flood Emergency Response,” which explains critical situations

collected from review reports on past flood disasters. The publication is particularly for local government officers to

prepare themselves for similar cases in the future. This study mainly analyzed critical situations likely to be faced by

local government officers of infrastructure management divisions, and identified several such situations that typically

arise in headquarter management, resource management, and coordination with other organizations.

Keywords : emergency response, flood disaster, near-miss, local government

1. [FC&HIZ

M 722 KBRS ZAT 9 121, BEDREOHINN LS
W, BZVELIREEZH 500D THI L THERER
REHFT D ENTED LD, EEEED LA O S EX)
I JIDE EEK S TR LERDHD.

HEOIL, RERISICEWTHGT BEEBED K
55 TS kD - e e K OWRBITIE D FH
Z IREMSEYY - Ny FEA ELTHZICERL,
W7 HIRIRA AR L TV B E O KEX SO BEEE
CRERNERAEREELS) S0 b OFFIOHMH %
1Ty, AN 72 28 OFEBIE [KEMSETYY « Ny b
B (M5 EIEER) 1 (BUF, REFIHELES) &L
T2020E 6 HLVAFRLTWD 1'D, —fRIZ, 7 E
LEWICET BT, K1 Xz TEHEPE D
NPt oTeYy LY, "y L7zb L
Tedf (Bv Y - oy A | ZUUEL, RKESOFHK
DEFFRBGIE « FRHICHEILTTWS., KEHIEIX, —hb
DTBARZRELY flA 2 K ERE T BISHT A2 &%
BfELZbDTHD. X2 [CHEOFIZRT. SFpIE
Ad DRAER—UTEHEH L, EX—VICEROME - &%
MR - JRIA - FER - RIS A, AN IR ERS
MFEHREELETHEIT LN TV, HEFHECME Y
A RITA VB LTND., AEFEICE, Filan
T A VAR EYE O SRR e B A B E %, B THEr
Alanat oA N ABGIE~OFGR] bIF LT 5
AL, HUTT BB O SEE S R A TORTFH 7R
KREIGIER ZHTTWDHID, HIBENOEEDER
JHZBT AR i 2. — 5, Il EmEBICEE b S
REXH S EFIHEET DERHBIET D OB DI 2 b
ABEHNCOWVWTOMNEDLEZEL ZENH Y, LA
FWEDIThHD. REFIEELERT HBRCE, WEICH
J7 BIBIRAIEAT U7z SEERNGIRGER 5 %% 29 A0 (FR3—
DR 2,102) DD, 516 D [KEMISETY - Ny MR
G L, Fomho e L 0E THE)) &L

TEHEHEICEE L TWDED, 516 hOFERLOT —F N
—ANGFETDH. LoTEARTHE, Zhbo 516 o
SZOHNG, BREERFTOKRESLEYY - Ny b
HHEMHL, 2o ESITT 5. ik BEE
B N S ERICE 2 A 2RI E H 50 LTl
LTHL I ET, HIBREES~OERE BET.

H=HED
RE EEHRR

PO ES3E TELLBD,
Hif '—_'---**# """""
ERORE
FRE - Ba | rsbms  PEFCEESDeag
FHTO e
R ERAY A
Ev¥Y v b
KE ZSE 2
(V=) KR

DHEE HEEDHT

KERETH KERGISHETF \%ﬁ/{ SIS & 44
EX) - v b *—gwg_;_.
EHROER) 7

KERSTOEYY - Ny b
B-1 AEFETOREREEY Y - Ny FOEE

2. BEREERREOKERIGENY - /Ny FER
HWHDOFIE

(1) #75 BARKIZE 1+ 5 2ERBER B

7 BIGROARTTMME, —Mkic T 5) —&H—R—
%) DMK TH L0, ERIIEEZL2<FT5H57T v |
PERP, FRECRNC &V RIKITHIET 2 7 v — 7l b £
DANLITWD. KITFOMT, FHEMITE > THilk
HINCY T DR B e GaaT) LREDHEBE D
EHETHEHHEHMEREL TV HEAELHY, &
REDED LR L LT EARFFH R ENH .

- 189 -



FBNEED
S48L

L 2ELL A1
; =

Bk
KEA

KETD
BRI

REREY
ZOHER

mﬁm-}

ETE S
*%

]|
\m il 1R )

ZFELLY
e

(m zesm

' BEA A
0 sauE

M-2 HFIEOMES (£ : wABBEKE £ FEIOFTVAILABRREADHIGHR

x-1 FEHEIHBEFOEYY - /Ny FEH

(= RVACY =-4

foi
m

(= AV EVASTI N: 5o 2 4 1

11 [FEDRKIZKDAIHAEDTRE

RIGAKITENYZESZE ! TENRKEERERNEZEM
TW=DIZ---

1.2 |/9NIABWNEE LD K EREDRE

KERGHATHELOO-ZELBNE ! ESThIENDWAL !

1*)]@3 =y SOt .z Bk N - F2 4 E
13 | ERE IR O L DL ngt(&ofé't%! LDOKERRRBISHITTRIELN
1.4 |BERFOSEBNICLIIASTEENMEDEN KENEEZSLDIC, BEHALMNENENEESLE !
21 |KEREABEIAR—RDFRICLDHWETE BCGEWARET, &, [ANEETHAL?
22 |KERRARECESFTLERY—IOTRICLLAEDEN AEHELDIC, FRLTLEDGLK!
2. KpEE |23 KERNEREBEEDIL—IL - BREIDFEILSHEET S SHERMIFAZETNIEVNVALE? HOIIIFLTRAL?
" 24 |JEShFAIERINE - I8 - N AFIC LD HIBDEN BERALDELSIZETLSE ! EhHNBEELERETAL?
25 |BETLHHESEEEICIIBE -EIROSHA BERGENY T, KARBOEBEATEL !
26 |EBEOERENIE-FIEQOY=a 7R RIS FERAREH SRS EIZIFE AMELLEZLVWVWATESS ?
N FTRAOBEREETRICLDREDREL SORR, SEMERBALTK ! _
: 32 |EBEFORYICKDKE R IATI QM 1R BAT, BREFCARICIELVWALL ! HOBIEBZESEZE !
4 e 4 BRI OMIEIC L BKEERINE DB KEIEFAEELTLENE? ESThIEVLAL?

42 |REDRK, ERETEIAOIIILIC S SEEFRRIREDRE

BT DHAKBLIES T2 REDTHNSLENE !

5 BAmMAS | 5.1 |BMRMEICAIEE- SRE - HE%) LOBERMICESHEDEN [ DER->THBREBICESEZ M IEVWATLSIT?

DEHE 52 |#MERTE-HEHEOBEREAELE

BLHTRERXRDABTIESE !

6.1 |BAGHIMBEEDRINICSSRIMENE  HHEETORETEN

ZRL A4 BEEIE ST, WOHEIFVLVALSIT?

6. Z®L A4
BHEEED | 62 |HHEMBARDENICLIBHBERSTAOEE

FEBHFAROTLVENTE, ERL A4 BEE)IEEHLT
WD 2

b 63 |EEEE~DRBL L LR EDEN

s CH RGBS LG | TH, E5400T?

11 [ Avb—CRE, EREEFETENMELD, FRICENELMER

EMEHLI-HE, FRISIFEURDOTULVELNEST !

7. ERIEE | 73 [BEREEBS~NOBREZERNICIIBEDEN

7.2 |BRATBBEROTETRPEES - RHICLHBEHREEDREN

PR ITREEEDENEC X ALK !
COBERIEIHDEREEHZITIELOTLDDN?

74 |HEANDERRLDEN

COERINBEADHLERTETLDINE?

75 |HEHE~DOERIEE/IL—IOTBEICSLEE

EBTFICLEYRISOMM KA TAELTELL !

8. BMHMEF | 81 [BKFICIOBHMEDORALA

COREF>T, BKTDALLELD?

(fEERaR| 82 |WEAGDIEREDICIIBHAEDMEZDEN

COBHBFAEIMENNSBELBAIFTEIDMN ! ?

ST feEE s 8.3 |MIBE)L—FDWKICLHBHRE

BB ETDENKISENOTHELNE !

AREE) 84 |WBEFTICHITAHIRIIREFERDO RN

& BRAICTLENA I—RybHoT-olF 2

W7 BIBTE (1947 4F) T4, EELEOEDIH
EZI, T, BEH - 2FH0 - RAER - #HER - &
ER - R - RER - KER - AR - TERO 2 5
8 J&, EMFIRTIE, FMBHE - RAE - BEH - RWEH -
TR - BEHIER - LR T WABIT O TV, D
4, 1952 FEOWIEHTT BIRIEIC & 0 HRILEFIRREIZY)
DEEZ B, 1991 HFLIEIC L VR OLA RO EFLE D
BIZRDSBEIE X1, 2003 FEWIEIC X 0 IEEEEIC L 2 BiH]
b SN Y. Ko THIRTIX, BERBIEE R 04 R
SORERRIE, T RIBRICL - T, HaxThD.

MG BIBEORFBEHEOER & L TiX, OEK - F
Z WER YDA T T, ©TFAKE - AR - 2R
EDOEBRE O, @FFERROBLEN S OW)ILE -
& NI - B 0 B IE7R &, @R 0O 5K E LR AT
ZOFR], BEMRLENRDD. —xIC, O NER

BERER ) TEKMERRR) 2L, Ok TFARERE) T
B HEE ) [EEHR) oL, OE MR T4 A/

BHER) 72 &, @iciE TERMIEHmiaR,  Tivar s fmin, 7o
Eov 7y a UFEETD Y. KETIE, b oRHRE

AW Ors va vk, TEAZRBESR] &I L
ET A, KRETo THFEBHEFE 121, AT o
BIEER R, A HIehB (Mo XA &) O BE
R, ERIHERER (EARFEBIRE) 2830 b0 LT
L. TeB, SEERHSCMARE 2 Y 9 B B SR
FERRIY, RBEHMOFIZA->TND Z ERE.
WA BIRITE R AT BERIC X 5 Rk 31 4R 7 A3
REBEEFLRER N L, Fak 3144 A 1 BETE
D7 AL FR ORI E 521X 2,740,653 ATH Y, HIEAT
I 50.8%, ™ 25.7%, fREET 12.5%DIETH 5. 28
MTHDE, HEMM - BEHMM - WEEHHM - NERZE
AT % B < —MATEGRIZIX 922,764 NDORRE N
B0, 20955, LAREMIT 139,605 ATHY, —IT
BOBME O 15.1% 2T 5

7 BIRARREIC I, FEBRE S HINBEN Y, &
FRBAEER RIIL BT (BAR) - Bk G4 SRk
BNERET 5. TR O EAREM OB BUL TR 8 4FE
D 124,685 NEE—27IZHAD LTEY, HiFRBEENS N
RUWTHITAT OIS 2K 3 Bl L->TkY, HETHD 9.

- 190 -



(2) BREERRD KB ER
AHEFIEDOIERICEE L TIE, 2000 ££~2017 LEICHI5 A
TEIRDIATR LT SESSRRAER S EE 20 22| LT
50, ZHHIXRT CTORMGCETIHEETH L2,
&z TR R AR L 53R 23 4 7 A s - &SN
DOSEREGE VLS LT, AR EEER O 5 E R IR
BEWBL-EZ A, BB, TROEENALNE.
REFIEIT, L0BEEMHEOENT = —X L LT, BT
DRRETEMNER LT D0, AFTIETROO~@F
TEXRIZT 5.

OKBIAFR & L TOANER G & 15U

@I « B SE OPCEHE - BERIE

QFE ¥ % € OOAIENRR OPFILSE - BESHIE
@E tAmE FHET - BRSO BEERE & g ik
ISR T DO

GO FHFMA - KEAEITHT %S
OEIRFEEOFREE » THEEBICET 535

) BREERREOEYY - Ny FEROHMEFIE
ANFELTWVABKEMISE YD « Ny PHEBIEIT, 2R
B RICE T2 3 thoFEp LGt REIEE, £-1
DY, TRIE) - SEEXIRATIEE - T - F IR
4 - THRARE - BRERE L R - Bl L UL 4 SRR
HEOFA - WIS (F8ERABHEEATT - e e Rt
) | LW o 8§ EMTTHDH. B, 4 3= [FHIN
£ D41 TIE, FAL 21 FEREE 9 5 KE TOREIRMA
FARTICRB W T, TERENAMEHREZZE L B0, KAL
DOEANRRLNRENoT2b DD, KALFAHEL TV
721 WO HRBIEEN L. £, 42 TIE, Rk 27 £
9 ABIH - IALZEMKEFE TCOMARKREMATICENT,
(EEOKEL NI Z b, BERITCR KL%
ORUAEIEEE Lo 7z)  THTEBWANEAK LA E
NHOLNT, NXhar—nBZHERl o7z TEFTIE
FARALRWETGEAKL T LE-T2120, /A ha—10D
ANBREY T, BITIEORENTZ] &0 ) FHZERMTL
7o, [5 5 BEREERE & omifE] o 5.1 TIX, PRk 2749
ABE - TEEMEECTCORKBEERTICBWVNT, [H
FOWEEFRICEESRE LEE LR mE W IEEHT»S
DRy b TA L OFERNEETFICEL DT, W)IK
NIEREOERILE NS+ THoT2) FHEHEN L.
AREHIEAERT DB, B0 K E i ZE A
a2 09 O (BAS—D% 2,102) D, 516 R TRES
JEERY sy MRS AL, b od s i
Beb Dz THEF] & U CHEMIEICER LD, Bt
FHNIIEFRO—ERIEE 72, i Lz 516 o5
ZIZOW T, SR K ENSRFEREZHICFTH I
TV ARGERDL « A - R - BEloT X2 ME#RET
— A R=Z2L L TCWABD, FTRHIOT—FX—X%
AT, TEZE 74203 TER) EWVWIHIEREZEDER
ERE L. Wiz, ZoFRIETIE ERB TRJIER)
REOBENMH SN RNV, MR TESIR -
FHESELEDTHITHEA L, 3IFDFRERE L.

3. EHMEBROKEHEEYY - /vy FEH
ARECIE, B Cal~7 PIEICHE - CRE L-Aar i
HERFOKERISE Y « Ny FEEIZHOWTRRT 5.

- 191 -

x-2 EREEHBEOEYY - /Ny FEH

K-thHFTU— |No. W (EH) Bak
13 KEX|  [ANIBHRET 2 KERHLS. BEEEZNRET S
18 | ERSO | 1| KEERAHOLERERDRHNBIELB OB | B
Mb Eg 7 o1=,
o BiBERFEREL, $HTIBEERBIEDLICE
23 WEN| ) | HIOIGEME OB A, RILEE XTI | AT
ﬁgﬂw T BRGNS Tl T,
5| 8 | BHKIASOKHRBORSIABEETE AL o WO
256 BE (L. hv EBETCROPEEEL TS HRADE
HEE 4 |L OB EEBECBELTLOLASEL, FENOB | o
et B HRFAICEELTLEZASEATUY, of | T
24088 | e ot
el BT T TN RPN ) pe—
e BEDYI<L,
¢ | EREHRUERNS DREFRFORE- LEL |
ShEE LA T2, :
a1 | | | SEHERIMICAS CEBERREFE T TETL
feagatn | 7[R0t AREAEBHARET DABFAXIRED | TR
e o, REFRBI AT,
BIEDBRETINLEZEEAHY. L OS5 &
o |BISB<OARL BN DT, TDSHLRYBES D | i
NETOREHEN L AR, HIFERBIRoTUM=F | °
OIMEBEA EARMICEYBORBICRITTN .
TARBOESEE. BB A I REDREFREERSNS
9 |BEREORGIZONT BLBOANEREL, BEX | EEH
. EOBEMNTELA ST,
i BEOEMERELLRA O REH OCKRBFI R
32 AB |10 STV STz, HICEKE D MBI G T, BRI i
&m EBNERTE, FBICEOTE AFLIRELRY. &
FEEAVES HD
AETEOWREAFBS QYA ST 10, BRIHEABD
11 | RELORETH S, BERIEAKEROBEAGT M | o0
BRIGICHIZM, HEHNLEMELT BRUOKE |7
HEZH T2tz KED A BAHHIRETH 1=,
SO L OKEMG SIS EMBENBEELDEN
12 |5, BB LB BRANRT THHTERUHASIALY | HEm
ETHol
13 ki BAER ORISR AN G T, R
B DR %WeblZk Y103 ZEICEFEh SR EEAERE
KRN |, [FRERL TN, R BT BERIS1BMCL |w e
RO ORBEREILSNTVDF, 105 E. 305D -
BEOBBFLTONEN DT,
15| HPEKIEED S DANIKF O ERGTBEHREY | g
FILEALTIRETE A>T "
EROKBLENSC L6 hY . BB CRKBEAZOK AT
16 igszﬁﬁ;ﬁwof:oIﬁtﬁeﬁmim%r@aﬁ%l: @gﬁ
fiotze &)
41548 BETERKLGVERERKLTLES 2, /ShA—
& 17| VOAEBNRRYT GANOEBROBERFBRNAA>TIA AT
Mot BITLEHEENT-
4.2 Bk | 15 NEO—LELEALEIAGREET o120, KRIEE A
s | |[SERAA AT,
BOUE | (o | BT BAREENHDEEITH L THARGHRET o
195 k. EER
20 | R OB REUNE - HIW S BIKHI D+ THdoT=, | AR
BKBEOERERETIEARERVEETSHOR
o1 |ROBOTR UL I ORIEAEIT Fle, EBRIS | mye
RERHEAFEE LI T RBHA T, ERAEEBH | ™
HETABEMNTRELL,
MROESEE CEREELELZEEN BB |56
22 | MBORYNSAUERA K E R EARDNSEEHRBIE | (B]
Zoh T ANKEEREQERAFS T+ Dotz | )
23 |BEREBRH AU EOBEREANRAL—X TN Tz, |EER
24 | TEOSRTFHCRMORABGERHORRERE |0
AZTRIE. SRALQEENRETHoT=. R
BRIEL O+ A ERAF S TETLVE M OT=,
o5 |PHRSRMAL. BEOBENSCEERBISBON | o
TOBIKR, BEHMOBE T OS0mAOREGHA |7 °
HEILTLM=,
5.1 3¢ FE— AR B E . E O ISETRETD o
1;.&?5)5‘5 2 NTLELY, IRER
SRR | EDEHE |57 FEEHITKYTUT— R ZADBKO B PLEITIEOER EEE
RS RYARHICREMNELS, ol
DEHE 28 |KBERHITREHoY. REBIOAMURKRS |50
BEEELT.
e E—rT =
2 %gﬁf?%*ﬁbbv I—UENTRL. RERE [
30 BT L HBRETTEHNES T, HEAENL=, WA
of [EEEBERRT SBAOLRF ARG AT | pae
|°! [ Tso s, AL OMa ISt BEht, =R
EtXBEOMAEEREHEEFEATSY . BBER
32 EBEEMELI=-A. MO TORIE T, BEICBARZSN T |EER
HWERSIBSELEOQREAEERICE DM,
5.2 #HERT | ., [H/NANID B ERBTIEAN EROREATS | oo g
w8t |8 cpot. RRR
B|AF | 4, FDIKPHIERIGEFAX VAT LDEECEYTOTK |[BEI
i BECLE B ERRRERN BTV o1, s}
BAKBEREBEEERL TOEAF A TRAKBES
35 |BELT, T RKEEREROBEL EORKEE |EER
MFELL,
KSR RT L B TR TR /NI O3RN
1R | 36|72V TR REACHBBEEORBOSOMBLLGE |
TR | o {KEEDY T I LDER BT RAODELBEE | ™
a= | N0 B=0) 7
TE | izEeme BOREHARETH-T=.
TABETHEROUELBETOTE , BEEEE®
o7 |BEEBORECHTOTE . /X, FEEDNHIEE | o
HEADETRREICET HEROREICHEMEEL. & |7
IERIR A TE A S T,




#2212, AFBEMRHOKERFISE YU - Ny N3
DO— BT 5. E TR FIEICHEY, B
HROKERIGE VY « Ny FHEEL L THOHLE
B2, WSO BERETHUT IO L H 7228,
WD ZHEAToTRESR, RK2IFT3ITO THH)]
Elpolz. DITFCIE, BRBEEm oMk s L ToRrek
WIS LAY T, FLORAEMIZOWNTHITT 5.

OKBEAREBLIR AR 9 545l

—iiz, JRAKFIC BT BRI IEE RN 722 Bk B B i (4
Hl &2 ED 720, oL, WIERZR EO/RZREET R R
FET KA ZHE L, RIS T T, ez
EORBBEE RN RIET D KEMRATICKITT 5.
Z OB, MR OBIT~OREINHREEINLTND
(F-20No.1) . AFEHILD M= PIEIRTILE] 1ZBNT
b, EEEFOAES - R BRMTDEEIE L THER
TWAiHEME - NBREZL, FEFEREOMEM - ABRREIZH
DEZDZ ORI ZFHF L L TR LTND, 4
WZAKBEASER 20> & SEE 0 RAE ~ DA T I % B R 1
T EDLZEFTHDHID, D THE2IEET T

F 72, % EIEER R R MRS AT e Bk B AR (2 B
Lz EbHDHN, NS DALENT T IR T
HOLTOITREL LT FF L H o7 (No2,3) .
QBIETHEFIZET 5E4

BRBEEEROERERE LT, W - BEREOWNE
RO, N ha—LR2 PR’ 50, BRBEELTR
OFEEIITHMIH TN D Z ERZ V. ZOR, RITNE
BHAER O o7z (Nod) , BUGIEEMEEIZ LY KE
KERARFIZY T AE A DR EBLZ DN D> T
(No.5) , ZhEMEHRINE - BENTE ot
(No.6) , Sbua—/LDAEMNEY 2o 7= (No.17) %
DWESNTWD. L LT, SHuioadmasds)
SIEMIRE 2217 5 2 L3k D X 5 e REHE &S
REOHERETONTEY, BREELFHO~ D
—7E T bW KSR LA NETH D . e, &
DNk ' — )L H T S fE R AR R BRI e o 7 35
(No.16) HdH Y, HEHBOLEMELHRETH L.

WA, B LTV B9, S he—LRe
KEIIRIIIHEIE N LETH Y, HIN#RE & 5
B3R7 TITETE ZHHARI~ORE L H S (No.12) .
QEELELRDIEREICHET I AEEEICET 54

HREET R, VWO bOREREE T IC ERED

FEICE D AR - BHEMEBICRRERY, R TE A
72D, WO b OSRE G AR BEE R IR - Tz
7=, OB N FEERAICE Y T BB R IT TV
(No.8) L DOMENDH Y, BFREEIHOX ¥ VT 4
— TS TE R R bEBEE, 0L ITME R
SETDNNHETHD.

72, WERPHENZHE LIkE O R RH] RS
DR SN T RN, B BIEERICEE O AR
W5 —T, TOMOFMBOREIEM - &% £
ol Wi EH i Fie T, RINL RS TiEen
ERWEENTWS (No.10) .

BEBEETRNICBN TS, EENRICE-T, AT
RROIEE ANFBEOUNECLBENH 5. B2
T REPE T A R O E R E RIS IS BT B Z LT
2o TNBN, WENKRNAE LT, SRIEOIGE R
WZHT=oT=08, REOABDIHERETH -7 (No.ll)
EOWERD ST
@SBRI & DEHIZET 5 E46

R BTE R, HEEHRONE - BESIGEIZEAL
TRE S BALRIERT & Mg - FAEICHED D Z LR L. R’
AL 2RO F T, FAXOR, [H#HY AT LMD
WEIC L DERORERLEOFEA/BRESINTND
(No.7, 13, 32) . BAKFROBENEFHRISITBEDLN D —
5T, FEEBEHEEOME T L0 > O ERR T
BGZHBI L TWnAZ & H%< (No25) , AADRLI
HHC, BAMRHEET & DMLV B XA S TR,
IR RN DEVERIZED - DICTER B O 1T 0
HThD.

£, BEMSLCABOTRENS, BEROWBITIED - fi#
b7 & OG5 BRI BT S LB U 7= B4 15 203 (R e 70 15
AbWMESNTVS (No.28, 29, 30)
O/NANIITOIEIRINE - mEICBET 26
FERA~DIHFREZICEI LT, /NI O SRIZHIX D
Tk BT B BR & DFIE & DIFHR LR <, KDY
TIVH A DO BRSO B~ OV 22 R O FEfE 23 R
WTHo7m (No36) mAFEE L TETFLNTWS. 4

%, NI CTOKRMIGEHROFE 72 5 FEENWFRFINS.
4. BbHYIc

EFOIL, M7 BBERERE o SKEIS ) om EE B
LT, BEOREFCHIEREEFLEITHES TKRESIG
U -y NEBIE] ORAREIT-TND. ZOHEY
£1x, #HEFEBREOREFRAT TORT L LTOKE
MISICES A2 HTTWBE A, B BIEES CoHf]~n
B bEWze, AR CITAHREEEREZ R e Li-E
RO EIT o1, ZOME, KBEARHSCE A B
DDEH, HERNMERE OB COERKICE D 5 44,
AB - BRI SIS 256, B SEEEMERD & o
IR HH, NI TOFBRINE - mEICEb D H
BT 5 Z ENTE .

ASHBIL, D OFEMEIGH U R E Y B o 5
BIE AT E ~OWHE HikERFT 5 TETH 5.

HIEE L ARWIETIE, T B IRIR O JE X ISARFE R 55
ERA LI &2iTol. 2 b OEEOERICHE D
S 7T BB OBRE ORINTEZ R T 5.

& 3

1) EARBFIEHT KREFYRI RO AMEBE & — K ER G

YU N MRFIEE (T B IR IR K& OB =m0 A L ARG

~OxFIEGHE) , 2020 4 6 H, https://www.pwri.go.jp/ icharm/

special_topic/20200625 flood response_collection_j.html

RIFEFEMR - FEARKER - FEMCHERD « 7 BVRRIRE N EE 5

KREFIGE YV - Ny FREOSH, LR ICE F6

(ZA2E) , 7642 %, p.181-1 88, 2020 4.

3) KER : AR BIAHRITECRME, 2558 B IGRE K 02 OiE
MBI 2RI E R No. 11, MEEAN BIGEEBRILHS - B
SRIFTERFBER S ol 7 BiRHFsEE o~ % —, 2009 4E.

4) FREMVHEN 7t - BIBRIBRE A — b7 v 7 8 3 IRUGT
MR, BER, 2020411 7.

5) #WBHBIRTTBURAE B - Rk 31 £ A ILFRE 5%
PEFHARE R, 2020483 1.

6) E LB E S ARMERS 5 22 AT T AR/
ZE® (H3WFH4M) BUATEE, 2018410 .

7) @RI AR SR 23 42 7 HENE - wIREM KERLAGE

[SEERISHm] . 201348 (CERR 254F) 3 H.

2)

- 192 -



Hibk 2z 222 2 AEREEE No.48, 2021. 5

ERMEIC L A2EENET XOZORFED ST

Study on Vibration Characteristics of the Crater Rim of Mt. Azuma-kofuji
by Microtremor Observation

Ol T, e.t:l, B4 ﬁ%l, JUK P8, ZEm
ERLOMEAT, REY SN, VR
Masayuki YAMADA', Koji HADA', Haruko HASE', Satoru YAGI', Satoshi KURITA?,
Masayuki YOSHIMI', Yoshinori FUJINO' and Sosuke FUKATSU'
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NEWIJEC Inc.
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Faculty of Engineering, Tokyo University of Science
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Geological Survey of Japan/AIST

Eight points of microtremor observation were performed at the crater rim of Mt. Azuma-kofuji. The vibration
characteristics of the crater rim were analyzed using a simultaneous microtremor observed at the foot of the crator hill.
The oscillation of the crater rim was not significant as a whole, but there found some parts of the rim vibrate
significantly at a specific frequency. Since the shape of the rim seems regular, it is possible that a part of the crater rim
is weakend or separated from the mountain body and becomes unstable.

Keywords : Vibration characteristics, crater rim, Mt. Azuma-kofuji, microtremor observation
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On-site Response Issues in Disaster Recovery of Public Civil Engineering Facilities

Based on the Experience of the 2011 Kii Peninsula Flood
- Questionnaire Survey of Experienced Construction Managers -

OKH FIE', TR fih
Kazuyoshi OTA' and Shinya KONDO’
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Graduate School of Regional Development and Creativity, Utsunomiya University (Wakayama Prefecture)
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Department of Regional Development and Creativity, Utsunomiya University

Nearly 10 years have passed since the 2011 Kii Peninsula flood, and assessing the disaster response at that time is
crucial in assembling a future disaster response system. This study is based on a questionnaire survey of successive
construction managers (heads of local agencies in Wakayama Prefecture), as a construction administration in charge of
disaster recovery of public civil engineering facilities. It examines the situation judgments and decisions that are made
in the field response of disaster recovery, clarifies whether they were undertaken, and considers the issues that should

be utilized for future disaster response.

Keywords : the 2011 Kii Peninsula flood, disaster recovery of public civil engineering facilities, the field response of

disaster recovery, Wakayama prefecture
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Evaluation of evacuation guidance measures on pedestrian decks using crowd
simulation

K S, o
Yukitsugu Kojiya and Kazuyuki Takada?
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Graduate School of Science and Engineering, Tokyo Denki University
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School of Science and Engineering ,Tokyo Denki University

While measures are being taken to prevent people who have difficulty returning home in the event of a large-scale
disaster, it is thought that many issues still remain regarding ensuring the safety of those who have difficulty
returning home. In particular, sufficient studies have not been made on evacuation guidance at stations and areas
around stations where a large number of evacuees can occur. Therefore, in this study, we constructed a crowd
evacuation simulation and examined safe evacuation guidance measures at the pedestrian deck at the west exit of

Kitasenju Station.

Keywords : Crowd guidance, crowd avalanche, dominoes, inflow control, crowd density
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Multi-hazard evaluation targeting evacuation shelter in Yokohama City
- Basic research focusing on the number of evacuees -

OW# 55, A K 2
Tsutomu OCHIAI and Takahisa ENOMOTO

VRN L B+

Kanagawa University, Faculty of Engineering, Research Associate
R PV IPNE I S 63

Kanagawa University, Faculty of Engineering, Professor

Japan is one of the countries in the world with a high risk of various natural disasters such as earthquakes and
floods. In particular, in recent years, flood damage and sediment disaster have occurred frequently due to the effects
of climate change. We conducted a multi-hazard analysis using open data for evacuation shelter in Yokohama. First,
the expected number of evacuees for each index was organized, and a ranked distribution map and radar chart were
created for relative evaluation. We also created a single multi-hazard map that grouped those maps with similar
characteristics. Multi-hazard maps provide an overview of the area's characteristics against disasters.

Keywords : multi-hazard, evacuation shelter, cluster analysist, open data, Yokohama City
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Real-Time Estimation of Crop Damage assuming Multi-hazard

O FAk', e WA, FEH—
Qinglin CUI1 , Makoto HANASHIMAl ,and Yuichiro USUDA1

VTSR FE AT B S AT A P

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

The basic idea for estimating the agriculture damage by natural disasters is to make a trial calculation from the area

of paddy fields affected in order to evaluate proactive measures such as the development of embankments and dams.

This idea is also necessary for the rapid assessment of agricultural damage after disasters. In this paper, we attempted

real-time estimation of crop damage caused by natural disasters such as heavy rains and earthquakes assuming multi-
hazard. In addition, we estimated the damage to crops caused by the 2017 Northern Kyushu Heavy Rains as a case

study.

Keywords : Multi-hazard, Crop damage, Real-time estimation, Mesh scale, Natural disasters
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Expectations for Event Tree and State Transition Diagrams of Volcanoes
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Disaster and Environmentally Sustainable Administration Research Center, University of Yamanashi

In the wake of the Mt. Ontake eruption in 2014, various universities and institutions have been researching on volcanic
observation under the government program. Among them, research on the development of volcanic event tree and state transition
diagrams has been conducted. For local governments that are responsible for volcanic disaster management, exact information on
volcanic activities is an important source of decision-making for disaster reduction measures and search and rescue operations.
Therefore, there are high expectations for the research results of the volcanic event tree and the state transition diagram.

Keywords : Volcano, eruption, event tree, state transition diagram, disaster response
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