TEERGRIRAREGEREZERT 2019 - 2020 - 2021 4 B L [F] Ak 58
[ B ST DR Bk %% |

AT]EE LY

ABEFE T HERER R FREFITET O 2019 25 3EMoTa T =7 b [BifizonT
DEBE 5] OWMEEZIY L0200 TH b, HARIZZ DML A S HIRHE
LT HHIL T, JEAKRE, KRS Kl MR e EEELIIC S SO ERDTER S
NTWb, F704THRMRIARTER, WHAKEKRLREAMER LS FRERK
EICHEBLTE, TOX) ZREOT, FHREBUF, MHBUE. 3%, REtreheh)
AR T VDo REGZBAREENREAET LA 7 VIZIEFITEV. —HED ) HITTE
LB TE RV, BEROEINIEPINHENZ &L LIELIED .

NI TORFEDOMFRITEICH SRR T ROHEMFRIC L o THD LN T E 720 KR
iz HIE Lo — Py TOERAZE SN, VAZITHA S L) IR LTS, F
72y BOETIEH ALK R HET OBt (LYY 2y R) IZonToamd D
LNTV5, HREFRIHMAV AT ASKRITEREL 525 L 59 BKRTIE, BYRL ¥
RPODOT TU—FEF T, EGBIOEENRT 70— F P HETH 5,

HAE gk &, BB - L8 - KABOFERNCHE S THK, KT L2HHED T L — 24
T =2 28T T W5, Ml MEHERE) % FEBL9 5 7201213, 3D W § % & Ttk B L,
B A R L, WEKERICIEEE LTI TLENH 5. KE»SOHIN%
MOV EpHFERT EDPTE LA, AIZIFITEE L TIEEMEANA 7T Ak > TH
FRRLREATHEZREI S Z202H LAV GEIITH b2 5 L) 2791 Ak b h,
SECEBHEIGHUL I 5 OPEMF D IRMET 2 RO LN L, b o & b AP R HIPH
THHDOLIV L A2 R/OLILELLETHL, TNHDOBFNL LWL I I, B
KIIZENENDSHEODE D> TR S N D, ALEA, Wili~o NLER LBk, 7
0=k, ICT D, RIENZEL EF O 2 &S £ SR80 H 5 ) 212,
HARKENLZ W L2 E 2 R ITUEE S %,

o7yl MIRFIEHET 52 HMORR 200588 IHE B35 BA B G
miEtE) . W GBS MR (WR) ., F—2 (594 ¥) ELAEA (1)
PEE D ZNZTNORED S FIZOWTHRE L. MEICHRE L, MRZED, BEWNLR
B SR & ZHIZE T 2 BB IO W T DT E 72,

2020 AERFEA HIEFE 5728 FI v 73D 7u Y 27 MO RKELRBEL 5 272,

_1_



EFFAREAITE 3285 17
BONT A 28T ENATOMBER T 1 =V N T =7 L E 2T 5 FEE 5 7295
HAFRES L EICL o TRBEMPHIR S NI272012, AIRE TEITWRRLMEL PO L8
EbEA Mol MY TFIy 7O THIAZFHTIIARIGELEZNCLEL ). £
DREHEDFAEL, OO THEOBEEIIAF M0 SNb I EbSholz, BT &
BENZNOERTH S,

BPiREX

RIFZEE. FHIUE L D5 HT % kL 35, BARMICIZ, @R TORLFBEMLR
WIBifi % 459 5 FEMA CREERREAFREIT) MMERT 2Tl &FLH &I, §F
WCAEZERICBIFET— k- bR LYY Y Z0BALICIEH T 28 ICE % H TS,
FHEBOBENCH72o TARA V7T ANT 7 F ¥ —OFMEP S, KEREAOHIEL L F
HWREOPLE 2 R 2 WHEICT 2 7 AV FEORMEER L, 417914 Vit > Toft
MENFET 20 FPDPRRT HEIE. UTO3MTHL, Bk, AIEKEI RS -
II2=F—Ta vENRICT 22U R EM T Y OLEETH D, £ 0OMEIR,
THA YOEAOWHRTH 5, HEZ0FEIZ, 7u0P 27 bAOTTROFEERW MDY TH
bo AWFZRIE. HaaF 4V ABGAEKOEEE ZF TYHHFEL TR D
AR E 2 ) LHRE 7 = 7 A4 PREHRIEE Lz72o7ay = 7 s oBIRm# oK.
MRGHIX OB - HEE IR R EICoWTOE#E THICIUET 2 2 LT E b o7,
Gteldy X BUSICEN L 223E M Dl B O TEHIUE &0 ARRFFETIRILY 113 7% 2 o 7oAl
T TOMY A ONWTIRET S5 Z L AUETH 5,

HRERS

SRIOROYUMNHHLHEE LCTELDIHIZY I 2L —Yararyyy ailfEd
5ZETIE%L, VR-AR I VT VY DOFEE TH W R BIHEMAHRICE 2 B8R0 7%
FEHRIIOVTTH o720 ABMIERETHREDOED L VER ZMET 5 2 L 0%
L<Ho TS, LA L, RO 724 B I3 EE SN RV, 7oL 2 REEOERBICBIN
TEL WEEWIHRICH O LREE & & D IHEI LRI TLHHEITTH %,
LHAGN=AZIEILDE LB AT A THERRODNE R TEL LR DL E
2y BRI AE BRI 5720 Tld i AR L REREROAM O ) % %
O, WH9E3 5 2 EPUEICR S TLDRPLTRoTL S (L2LENEHIALFEITL
TWVDLDOPREMRZE V) DRESMOFHFETIIR V), FRFERZLLOMESDH LM, £
NERRT DHM (TRTERAIN—ZL W) FUFNVHEZHECT H720) bREFEIC

_2_



Bl FAZ DT DB 2 W 58

HAEL TV BBIE, NOMEMELZFLZODEEVHIBENrLINOEEar T
Y ORGZBIR AP OHEEL TBL 2 EPRETH S LHET 5.

AREFRX

AR & R A 725 B E & THRRE O o /04 2 XML L, IR0 8IX & Ehz: FEN %
PERE L it 554 & i & OBIRYEZ I & 012 L7z, WHEE B X OV FRE o ikt % <
R e SAMNEIEICH L THhD 2 EDBHL NIk o7, B—AHHE. HIEDOR
DAV HRMWED SR LTHE, W20 ES T3 b720, KEIIHLTD
GEEDRENEEZEZONLZ END, AL ZEFOWE % B ORL IS X itk 2t -
reEZohs, BERICRAONLRNIIE, T— 261228 < AN ML T
W2 LD V. Tk, KPS K A SHFEEL T A ikt 7z0, KEICH L TR
ENOEVIGINIETONTEEZ R L TWE EBbh s, BEME & FIME IR
F % HE AL & B OS5 X, WAE OB 5 HIRICE O L TWA 2 D52
oz, BEEAMIEEREE, FIHIE TRENCZS . AR ZRA THAOBR S
N7z

SPEEX

Fi vy FIRE 757 4 v 7 FHA VEE R 201788 LT, BifIEsy —vo
Fil %2 0 Ly S Bl o i RIGBIRA R V8 3 F— Va4l & LT [87 86555
7o) BEWELZ BB L7-EI CRBMTORTY VR T v — FRARERKL, T
HRESEZ A OLERHEI L LML, EHEOEITEZNLED LIIND72D
BALDA F A M Z2IE LD, HALEEDIH — FFFAL VI HA T, FH ORIl
DX I LDRFWEEDTTH LD & 7o 72Bi KREFHE Y — VHETEDREIZOWTDHEE %
W3 5o

LLERERSZ

BUE OB KB TIZE Lo b e Al - L8 - K2 MAGHOE THHEINL Z L%
Vo ERELIE BRSNS L TR AR AR b BB - JE ) - KBNZEBT
FFYRAZZMAPEEL, MATHRZZWY A7 34k &Chl &%, BB Tt
INTELWVWY A7 i BICAE LTBUFDSY A7 251 &21F5 2 L2 EKT 5, A -
LWy - RINIAHENEE LG ) 720 NZNDM. LT < DI TldZeve BUF X
POV LRTVREAS Y750 7T AOMEETTOTWEN, ZRSHIFABR

_3_



EF AR TEIE 5532545 1 5
ML EBEEZ 52 5, $720 SHROANOBLR AODOHT~OE T2 EET 5 L, Hild
WX o TEBRA » 7 5% EANOFENBERBHOBEISHENTIE RV ELH ) 2
%o MAEOHBEL2ZE L7 LT, JE RIS 2 Bl BRI A Z &1
DWTHRET ARSI N TV 5,

pip VL34
EOEHAIARIEEDL WETH b FERE ZEZICHELSERH SN, BET 2
FEOLMEPRE S, B - WK HIR L 72IS P ER SN TWL05 KIKkE LT
N ZREFIF BITIEE - TR\ WREIRFRSAES O THEERHRT A N7 4 > 1 2513,
WD 720 DBMEBIEMDIBEDL K DREPSDHMBEZH T A TEZONTND DD,
BUfF. W5 HERZZ S X 220, o ZHifE s LTBY . ABD 720 R
FENSPEICRIT TV B @ EFICB T HHEEICET S8 2 AL, b o & bl
AL E R HRICE T, KRR IR TE 2 WIRRICB W T, BEE % 5B L
Z DR FEIT OV TGRS LI R 2175 720

&!I

b3

AIEFRFIE I T IR R ERF e O 70 Y = 7 b & LCER Sz BFEHFZEHT/N
MIT R IIFZEBITICH 720 TT FNA A niz2niz, F 72, BEEHZei £t odh
HBOWMERTEBMED»SBELERE W25, RIFHET OMK TE-S A, if
FXEARNE S AN T Iy 7 OB CTMRNBT 2 EEE 5255 R), F
ENORIEBLEIZ > TH, iR R— ML T, 227/ udzs M &
RELTEH#HZRL LIFET,

LLIEBES
T IR R E BB 22T



Bl FAZ DT DB 2 W 58

Institute of Economic Research at the Chiba
University of Commerce
FY2019/2020/2021 Joint Research

Interdisciplinary Research on Disaster Management

Takeshi Yamada

This is a compilation of reports from the three-year project (2019 to 2021)
“Interdisciplinary Research on Disaster Management” by the Institute of Economic
Research, Chiba University of Commerce. Japan has experienced many natural
disasters due to its geographical features. There are many historical records of storms,
floods, fires, volcanic explosions, earthquakes and tsunamis. Even in recent years, it has
been hit by various natural disasters, including the Great Hanshin-Awaji Earthquake,
the Great East Japan Earthquake and the 2016 Kumamoto Earthquake. Under these
circumstances, national and local governments, businesses, and households are all
preparing for such risks. The interval between major natural disasters is very long. As
people do not experience them many times in their lifetime, it is not uncommon that the
lessons of the past are not applied.

Until now, research on disaster management has been conducted mainly by experts
in science and engineering. Hazard maps have been produced and published for the
purpose of disaster mitigation and prevention, encouraging people to prepare for such
risks. More recently, there have also been discussions on strengthening the resistance
and resilience of the whole social system. Since natural disasters exert influence on
the whole social system, not only an approach from science and engineering but also a
comprehensive one from a variety of disciplines should be possible.

The framework of Japan's disaster prevention and mitigation policy is based on the
principles of national land resilience and of self-help, mutual-assistance and public
support. In order for people to evacuate quickly, they need to understand the nature of
the crisis in advance using 3D images or other ways, repeat emergency drills, and then
put these into practice without hesitation when a disaster strikes. Lessons on survival
in a disaster can be learnt from the location of shrines, for example. However, when

people actually experience a disaster, they may assume that they are safe and take no
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action due to normalcy bias. Signs need to be designed so that everyone can understand
their meaning and disaster-related information needs to be communicated to visitors
from other countries. It is also necessary to increase the resilience of cities to the most
rational level. As you can clearly see from these examples, disaster management is
composed of interrelated elements. We need to take into consideration the fact that
this country is disaster-prone and faces a variety of conditions and issues, such as
a declining population, concentration of population in urban areas and depopulation
in other areas, globalization, the widespread use of ICT and prolonged economic
stagnation.

Researchers from various disciplines at the University participated in this project:
Takeshi Yamada (economics), Keisuke Enokido (urban engineering), Katsuya Gotanda
(geology), Jun Kurumisawa (graphics), Kazuyuki Yoshiha (design) and Yasuhito
Watanabe (information). They conducted research on disaster management and
other related issues from a multidisciplinary perspective, through examining disaster
management from each individual’'s own perspective, reporting the findings to each
other and deepening their knowledge.

The pandemic that began in early 2020 had a significant impact on this project as it
did on many others. The original plan was to have a period of preparation and then
conduct visits and fieldwork both home and abroad. However, we were forced to focus
on research that could be conducted in laboratories, as travel was restricted by the
declaration of a state of emergency. Even in the midst of the pandemic, the world
was hit by natural disasters, causing many victims. This constantly reminds us of the
importance of disaster management. The following are the summaries of each project

member’s research findings.

Research by Enokido

The focus of this research lies in the collection and analysis of actual cases. It specifically
focuses on cities that use art and culture in public spaces for the enhancement of
resilience, in accordance with the guidelines developed by the Federal Emergency
Management Agency (FEMA), which is responsible for emergency management and
civil defense in the United States. We are basing our examination of each case on the

concept of green infrastructure to grasp the characteristics of design methods that
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realize both preparedness for disasters and comfort in use during the ordinary times
and to identify the issues for urban design. These cases suggest the following three
challenges. The first is the need for comprehensive spatial design that enables effective
communication of disaster risks. The second is to ensure the quality of the design. The
third is the voluntary involvement of citizens in the project. In this research, we were
unable to collect sufficient information on the project sites, the current status, and the
political and social situation in the area concerned because the originally planned field
survey could not be conducted due to the spread of the COVID-19 infection, and we
were forced to rely on literature and websites as sources of information. From now on,
it will be necessary to collect more detailed and up-to-date information that reflects the
status of the sites and to grasp the movements in cities other than those covered by

this research.

Research by Kurumisawa

From the beginning, the theme of my research has been the efficient learning effects
that information gives to the human body, which can be considered as a characteristic
of VR and AR content, rather than simply producing content based on simulation.
Humans know how painful it is to continue learning safely without using their physical
abilities. They will not forget what they have learned by using with their physical
abilities for a lifetime. Even if it might not be clearly remembered, everyone should
have an experience where a memory is recalled by a different physical sensation when
it is needed. In the future, the metaverse and other new media will be able to show
their true strength. The time will surely come when the media should not simply
transmit vast amounts of information but will have to learn and study how to deliver
efficient and safe information loads to the audience . (However, the fact that artists
have been doing this for ages is not the subject of this project.) Although there are still
many issues left, the technology to solve them (to make the digital society called the
metaverse a reality) is certainly evolving. I am convinced that it is necessary to study
and examine the integration of these technologies and contents at this point of time,
from the perspective of disaster management for the purpose of protection of human

life and property.
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Research by Gotanda

The distribution of shrines in the Hitachi-no-kuni and Shimousa-no-kuni provinces®,
located on both sides of the Tone River, was mapped and the map was superimposed
on a geomorphological map to create a thematic map and to clarify the relationship
between the distribution and the topography. It was found that many of the shrines
in these two provinces are located on the plateau or in the deltaic lowlands. The
Loam Plateau is considered to be resistant to earthquakes due to its topographical
characteristics and geological features, and safe from flooding due to a sufficient
relative height from rivers. For these reasons, people are thought to have built their
communities and shrines on the edge of the plateau. Shikinai-sha shrines described in
the Engishiki, an ancient book on the laws and customs of Japan, are located on the
Loam Plateau, in many cases, with very few in the deltaic lowlands. The fact that these
shrines have existed since ancient times suggests that they were built in places that
were safe from disaster. Kashima shrines and Katori shrines are closely associated with
Kashima-jingu Shrine and Katori-jingu Shrine respectively. It became clear that many
of these shrines were built in the areas where Kashima-jingu Shrine and Katori-jingu
Shrine are located. Kashima shrines were, in many cases, located in Hitachi-no-kuni and
Katori shrines in Shimousa-no-kuni, with the Tone River being the boundary of their

distribution.

* Names of former local administrative divisions of Japan. Around the present-day

Ibaraki Prefecture and Chiba Prefecture.

Research by Yoshiha

We analyzed the cases of disaster awareness-raising tools as a cross-disciplinary
study between disaster management and graphic design. We produced Kamagaya
Disaster Prevention Karuta as a joint project between seminars and a civic action
group in Kamagaya City. Members of the partner seminar conducted interviews and a
questionnaire survey in the field and prepared the text of the reading cards and their
explanations based on the results. Members of my seminar worked on the design of
the cards based on the text, including the reading cards as well as the illustrations

on the playing cards. We will report the discussion on the issues in the production of
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disaster-prevention and awareness-raising tools that have been found in the process of

collaboration with other seminars and organizations outside the university.

Research by Yamada

Current disaster management policy is often described as a combination of national
land resilience and self-help, as well as mutual-assistance and public support. National
land resilience means making all of the national land resilient to natural disasters. The
principle of self-help, mutual-assistance and public support means that an individual
takes the risk in the first place, then the community takes the risk that the individual
could not bear and finally the government, as public assistance, takes the risk that the
individual and the community could not bear. Self-help, mutual-assistance and public
support impact each other and do not function independently. The national government
is promoting the construction of disaster prevention infrastructure and systems that
are relatively easy to control. However, they also affect self-help and mutual-assistance.
In addition, taking into account future population decline and population concentration
in urban areas, investment in disaster prevention infrastructure may not be effective
in some areas from a cost-benefit perspective. There is room to consider the possibility
of introducing regulations on the choice of the place of residence and compulsory

earthquake insurance, after having taken into consideration the mutual impact.

Research by Watanabe

Japan is a country prone to natural disasters. Each time a disaster occurs, problems
are identified, criteria for anticipated damages are reviewed, and measures for disaster
prevention and mitigation are studied and implemented. However, these efforts have
not yet been proven reliable in protecting human life. The Guidelines for Evacuation
Information prepared by the disaster management section of the Cabinet Office provide
evacuation information based on the lessons learned from a number of disasters in the
past. However, it is designed on the premise of public support from national and local
governments and mutual assistance in communities. Evacuation information for self-help
lacks the sense of immediacy. We surveyed existing studies on tsunami evacuation and
examined and proposed what evacuation information is necessary and how it should be

provided in situations where public support and mutual assistance are not expected in
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tsunami disasters, which require the most rapid evacuation.
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