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Knowing natural and technological disasters

BAKE ERITHREZTZ5

The natural phenomenon itself, which is the cause of disasters,
does not change, but as the human society becomes more complex
and supported by many technologies, disasters evolve and cause
unprecedented damage. |
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If you know your enemy and know yourself, in a hundred

battles you will never be defeated. (The Art of War)
E@EOERMYSEINIE. BHEHOOINET (EX)

This saying teaches the importance of:
ZOBEFRDIEDAYESEZZ TS

Knowing the enemy means scientifically understanding the causes of
disasters and the factors (mechanisms) that spread the damage.

KEZL LT RESLUVBRELZILKRKIT DERCANZXLICDODVNTHEZEMICEF T L (BEHD)

Knowing themselves means recognizing the tendency of human
behavior in the face of a disaster and the preparedness (vulnerability)

of our society to a disaster.

HRUHONDRTHHEDKEFICH T 2ERRKEL, BN KEICERLGEDOLE - THO
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Scientific understanding the causes of disasters
KEDRRAICDODTORFH IR

Plate tectoniCs (mechanism of crustal movement)
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Types and characteristics of disasters
KEDIEFELFE

B Everyday disasters

HEXE

Natural disasters

: BRKE .
B Unusual disasters (Compound disasters)

FEEEXE BEKE

Technological disasters
Bt




B Everyday disasters awss=
Accidents that occur in normal life, such as

accidents that fall off the stairs and accidents that
slip on the floor and fall, are collectively called "
everyday disasters."

PSR Z AL TR T AT MO, KRTT N> TEHITLERGE . &
BEDEFEDRTRETDIEREMRMLTIBEXF LS,

Principle of prevention o=l

Avoid major damage in the event of failure
or malfunction (Example: Floor that does
not give a big impact even if one falls down)

RBOHEAREETERFICELLZNEIICTS
(. EBmBILTHRELGHEZEZGR)

B Fail safe
JxM)Lt&—7

B Foolproof Protect humans even if their ability to act and
T—ILTIL—T judge deteriorates (Example: Switch that is
easy to operate)

TEOHIOREAMETLTHLARBDSTFONSLIIZT S
(. BIEDZMDYPTVRMYTFELE)

Number by Location
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Technological disasters

Rt E

The consequences of a disaster are growing
ever more serious as human society becomes
increasingly complex, interconnected, and
dependent on new technologies that carry a
certain inherent level of risk and uncertainty.

ABIHESRFETETEHICLY, MEICEEL, BEDEEF®D
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Technological disasters BRE

@ Pollution by chemical substances (1891 Ashio Copper O FYEI- £ 25% (18915 REMLILERM, HARE)
Mine Poisoning Incident, Four Major Pollutions in Japan)

@ Radiation leak accident (March 11, 2011, accident at O NFR (011537118 BEE-HEMOER)
Fukushima Daiichi Power Station)

@ Traffic disaster (April 1912 luxury liner Titanic : 1513 OENE (1MMFARREEMRIA 2=y 75 (1513AKT) )
people died) @15 5

@ City fire e ..

@ Global warming (global warming) GHRROTARE CEEREL

@ Pandemic (25 million plague victims in the middle of the O KR (UEHILOFIE, <2 b (RILFK) HILH25000MN)

FROOF T AL R RIE

14th century) + Covid-19
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Factors that influence the magnitude of a disaster
KEDKRESZERTHER

If the resistance of the buildings and cities we have created is sufficiently superior to
the external forces of nature such as earthquakes, the structures will not be

damaged, so we will not be aware of a disaster.

WERLEDBADHAIZHLT, Ff=bD DO TELEEOLHHTOER AN+ B>TONIE, BEMIENYLLELDTKE
EFEHSnGN

But even today, in developing countries, the fragility of buildings and cities often leads
to major disasters even with modest external forces.
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Limitations of hardware measures for disaster prevention
N—F 7 RICKDEKDER

In the 2011 Great East Japan Earthquake, the tsunami damage could not be stopped

even with a double tide embankment 10 m above sea level. The damage could not

be stopped only by the hardware preparation by the seawall.

0N FORBAAKRELTIEBENI0MDESD2EDHFIE THERMEELDONGN o =, HEFRICES/N\—FETOHAT
TIRFEFEZLOHONLGHOT=,

Importance of software measures for disaster prevention
VIMNEDHXKNIDEEM

When a building undergoes physical deformation such as collapse, whether or not
it becomes a major disaster depends on the soft disaster prevention capabilities

such as the social system of the area and the behavior of people.

BYNEIRT DL EDYMEBNLGERERTER, TENDRERKFILLINENL, TOMBOHRIATLLARZDTEIEN O]

YINEDHEAITHMOTND,
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Determinants of Disaster Severity

KEDKEEDREER
The relationship described above is shown schematically in the figure below.
U EISRAR-BAFREREAMITTTT ETRDKLSI12HDS,

® ~se ‘\\,\..‘ F The degree of deformation of the built environment is expressed by

l > BEBBEOTHORE

B = f1 (F, Rh)

Where F : The magnitude of the impact of the natural external force
Rh :the physical resistance

=1L F-BRONH(KERDEHEEDHRS)
Rh: ¥R

D: The severity of a disaster is expressed by
D: KEFEDKES

D =f2 (B, Rs)
Where B: above defined degree of deformation of the built environment

Rs : the disaster prevention power of soft aspects
A s D A T (such as social systems and human behavior)
: &
% 1 2SN Rs:VIMEDHLK N (B AT LOAREITE
N
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Furthermore, in addition to the resistance in the event of such a disaster, it is also important to
have the ability to recover from an abnormal condition after the disaster, that is, to have a

program for prompt recovery and reconstruction to normal life.

SHIT, CORITKERLERICE THAERAITNAT, MRKROEEGTRENSDETH, $LHHLEEDEFADEPLHIG
BIBEBEADTOATSLELDILLHKNELTEETH S,

The magnitude of damage is
evaluated by this area
BWEDOKRESSXZO@EBETEEESND

Human activity
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When the built environment is vulnerable
HEEE AR BRAISS

Human activity
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When the resilience of the built environment is large

BRALDIVIVR)DKREWVNGE

Human activity

Achieved by establishing a BCP (Business Continuity Plan) in

ARE®
advance and preparing for a disaster
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Characteristics of human behavior in the event of a disaster
KERFO ABITE) DR

If appropriate actions are taken in the event of a disaster, damage can be minimized.
For that purpose, it is important to understand the behavioral characteristics of human
beings in the event of a disaster.

KEOHEERFISEYRTEN ENNIE, WEZZNRICIED D ZENTED,
ZDIBICE, KEFOANBEOITHRHUEZERTLIILHNERETH D,

B Why does knowledge not involve action?

(Similar to environmentally friendly behavior)
MEIITEAEDLLBEVLDIEHEELN ? REBEETHIELTINDS)

B Why is it difficult to evacuate even after hearing the warning?
ZHRZEEANTIEN G BELLGVDFEELN ?

B |sittrue that people panic when a disaster strikes?
KEFICNAZVIICHRDEVNSDEARE M ?



B Why does knowledge not involve action?
HEIITEMNMEDLLGOD T HEEN ?

B Why is it difficult to evacuate even after hearing the warning?
ZREFOTELENEN LTV DT HEEM ?

After receiving a warning about the imminent danger, people make the following

decisions before evacuating.

1) Confirmation of the authenticity of information,

2) Expected seriousness of damage,

3) Evaluation of feasibility and effectiveness of evacuation,

Evacuation is executed only when all the above three steps are positively judged.

ADHYERRIRIC DN TEEEZ TR TA LB ETICESETUTOHEET 3,

NERDEV LM DR,

2)BWEDEXRED T,

3) 3 D ERIT R tE LA DT,
UEDIDDRTYTNTRTHEEMICHIEI SN TIEILH TEHENEITIND,



When people experience fire alarm malfunctions
and tsunami warning misses many times, they doubt
the authenticity of the information and take time to
check it with another source.
KKBROREECEREROERYZAIELIRERT S, FHROE
ULEOMERL, BlOBERRETHRT S-OICRBELLONTLE,
Next, people make decisions as to whether they are
really involved in the damage reported by the alarm.
If there is no experience of disaster in the past, or if
the damage is small even if it is experienced, the
damage tends to be underestimated by the
normalcy bias described later.

RIZ, ERTIEAOGNDEIIGHEICHONARYIZEZTATNIDONESH,
EVOTHIEREITS . BEICHKELIZBBALTLEE O, BEBLTVLWTEHE
NINEMST-BEIZIE, BTRRBEEM/NATFRIZE>THELZ B/
M3 BERLAHS,

Finally, we will evaluate the difficulty and
effectiveness of evacuation. If you have an elderly
person or a sick family, you often hesitate to do so
because of concerns about danger during evacuation
and concerns about staying in a shelter.

ZLTRRIC, BT HYSOFECOVTEHEZ T, S kmE®
RRADREZELDHEE, HERPTORKREANDDECHHERTODREIS
I HRBENERITELDHLO>TLEIGELELY,

Malfunction of fire alarm device (Tokyo Institute of Technology campus)

KKEMEE DRI (RRIERFFr2/IX)



Normalcy bias
E &7 R

Can we immediately judge that a sudden change in our
environment is abnormal and act promptly to avoid
danger? Looking at past disaster cases, it can be seen
that many people at the disaster site were aware of
some sort of incident but could not determine that it
was an abnormal emergency. This is a characteristic of
human behavior that is widely seen during disasters
called "normality bias".

Ri=BIE, SOEYDEEICRERMLELISNLT, ThENECRES
EHIEL, EIRZRIET NGROMNIITETEDIDTZS5D . BEDKEEHI
ZHBHE, KFREDAEDZLN, AohDEEIZRIOVTVVEALIEE
BRABETHLILHMTEUNSIGEN SV EN LMD, IhiE, TIE
BHENATRIEVSKERITGROoN S ANEITEIDRHHETH S,

This video shows the fire in a subway station in

Daegu, Korea on 18th February, 2003. No one is
rushing to evacuate, even if they notice a fire and
smoke. This fire killed nearly 200 passengers.

2003%2H 188 . BE- - KR (7)) D TFER TR ELIZ KK DG, NAOKE The fire i : :

- : - 3 e fire in a subway station in Daegu, Korea
: . e i 75 o CDOKRKT ILVER A . !
;EEE;—\'C:B R CCREEET B ALV oz, TORNKET200 GENEREH S8 KT (55 (M R ER L L f ok 5




s it true that people panic when a disaster strikes?
KEBIC/INZVIICHEAENSDIEARE M ?

Panic has traditionally been cited as a collective behavior *
that spreads damage in the event of a disaster, as a chaotic
antisocial behavior in which each person in crisis ignores
the safety of others for their own safety.
13=v% (panic) I¥, EHICEELEEEASL, BSEEOREDEOICMENRLERET HER
FHRHEMTEELT, ERNLKERIHELMATIEATHELTHIFONTEL,
However, such collective regression to extreme egocentrism
actually occurs very rarely. Recent research studies on
human behavior during disasters have repeatedly shown
that it is more common for people to evacuate in an orderly
manner without panicking. Rather, it can be said that the
problem is to be afraid of panic unnecessarily and hesitate
to convey appropriate information.

LHL, SO & %GBS E S HIME~NDEERLRITIE, ERICIIIERICHRICUNESEL, b
FOXKEHDOABTEICREITIRABEAEICESOT, ARIFNZVIICZHRDIELGL, BARL R
THETIEDIZISN—BAGIER THDENRYRLRENTINVS, LA, W=F I/
ZoEBRN, BULRROGCELERETHCLTHETHD,

* Collective behavior: Behavior that occurs when a large number of unorganized groups
stimulate each other and uplift, including epidemics and social movements in normal times.
E6178  ZAHOEBILINTOWARVWERAPEEICHBLEVEET A2 LICL->TEL1TE8T, FERORIT
PHEBHRELED,

US Airways aircraft crash landed on the
Hudson River on January 15, 2009

200951 B15B/N\RFYVNIICREEELIZUST 7oA X1
After landing, the passengers could panic on the
plane, which was gradually flooded, but in reality
they evacuated in an orderly manner.

BIKR, RRITIRKT HDHEAT A=V THEMN LG
KR THo1=H, ERICTBAREBELT=,



Collective behavior in the event of a disaster
KEFDESITE
Rumors occur every time a disaster occurs because sufficient information is not given to the information
needs, and speculation caused by psychological anxiety and confirmation work for it are chained. In

recent years, the speed and scope of the spread of false information by SNS has become a major issue.

KEO-VIZHREIRELETLIDIE, BHR-—XIZTHLTHREFBRNAEZONGN=O, DEMGARLICERT DR, FNICRTHERIEENEHEHTHL
[ZE2THRETHEEZOND, ITFETIE, SNS(Social Networking Service) IZ&L DR IFEDIL KD R E LEFEMNAKELBEIZHE-TLNS,

The phenomenon seen after the Great East Japan
Earthquake, in which certain products such as
water, milk, rice, bread and other foodstuffs, and
flashlights and other disaster prevention goods are
bought more than necessary and run out of stock, is
an excessive defense reaction. This is a typical
collective action during a disaster.

Both collective actions can be prevented by
promptly disseminating accurate information by a
reliable institution.

HAAAESHICELN, KOEIL, X, AUBEORES, EhBALE DK
FuRENSEEEDERABELUEIZE b TRBITEY, HYYUREURIS
BEOELEOIATEYLEBREBHGHHRGET —BOESTHENZD L A :
THOEETHE, (SHETELMENMRIIEREE LN AT CETHLETES,  BUEHSDL > TREL L > LRFHBAO > L= 0l

Convenience store shelves in Tokyo that have become scarce due to excessive hoarding



Disaster culture s

I

AL

In areas often struck by the violence of a particular natural force, people have accumulated for
many years the wisdom to reduce the destructive power of a disaster by handing down the

experience of the disaster. This system of wisdom is called "disaster culture.”
HIHEOBARDERICLIELIZELSN A TIE, ARRIKBORBREERTHLITEHT, KBEICLIHEHEERT I -0NHNEEEFITH

o CEBLTE -, COMBORREILEXEIENS,
The function of disaster culture can be considered from the hardware and software aspects.
On the hardware side, there are technologies for house structures and town development

considering disaster prevention, and facilities for predicting and observing disasters.
REXEDIFHEE, /\-Fﬁ&/7l~ﬁ7b\b%zé.—&7b\'c%é
N—FEELTIE, BSMERBEECFTE YOO ORI, KEXEDT - BLHO=O DR OH S ERDBRELE NS,

On the soft side, there are individual levels such as the sensitivity to read precursors, wisdom
for accurate situational judgment, and prompt response actions based on it. At the community
level, social solidarity is maintained by sharing disaster prevention awareness. It also includes
establishment of the transmission of alarms and the emergency / recovery systems.,

—ADYIMEELTHE, AikZEHFO RS HREKREHBOLODIHE, ZLTENITEIKRBERISITIHEEEVSTBEALALE, 222 2T 9
LNV KEHDEBICL DL RMET, ERIEE, KR EIRAROREFERENHITONSD,



Disaster culture in heavy snowfall areas SEMEOKEX

In this area, due to the need to live in the snow in winter, an eaves passage called "Gangi" was set
up so that people could come and go through the streets even during the snowy season, creating a
unique cityscape. Gangi is generally private land, not public roads, and the landowner provides the

site free of charge as a shared property of the area and uses it for the convenience of passers-by.
COHIETIE. ZDOEFITBINIETFTLEOLENS, BEHRIZEOTHLBYZERTELILIITIERIEFEIENDEFLBIRMETON, HFD
#HE A DLBNDELSNTHE STz, BERIE—HEICAETIEALFAF I THY . TORIES (THIFO XK B ELL TRETEMAIRELT. 5
=ZEDIED=HFIASE TS,

= - e

Gangi in Joetsu City, Niigata Prefecture FRE Lm (EH) OBEAR




Fire wall to protect from city fire AR A 56N T o A B

Based on the experience of repeated urban fires, this town of lzuhara protected the town from large fires
by installing and partitioning fire walls as urban infrastructure. It is common to set up a fire protection
section in a building to prevent the spread of fire, but it is rarely applied to towns. A part of this great effort
has been left as a valuable historical building to this day and is one of the tourism resources.

COHIFETE, EELGSIHERM KK OERND, MTDAUISELTHREZRELTREY HETEFLZRANLFOTN =, BEYTHRKREZR T TEREZRHSCF
RIE—MRAED, TLISERASNDIDEBLL, COZREHFADHERO—EIL, EECEEMEEMELTSHETESN, BABEROD—DELOTND,

RIG IR %t 5 O & [RET DB A EE

Fire wall in Izuhara Town, Tsushima, Nagasaki Prefecture



Typhoon-resistant houses in Okinawa ##osmcHLRE

The Okinawa region is a typhoon-prone area. The traditional dwellings found in this region are surrounded by
stone walls and windbreaks of Fuku trees, and the low roof tiles of the hipped roof are plastered.

The south side of the house is an open space with a deep eaves called AMAHAIJI, and there is a pillar at the tip of
the eaves that suppresses the blow-up by strong winds.

Inside the gate, a self-supporting wall called HINPUN protects privacy and at the same time catches strong winds.

MG X ERDEEMTETHD, COMAICRONDEHIGERET, BEBORAYZRELIVRDEHEMTTY, EHIZON-FRERDOFREITERET
EHOHNTIND, REDEAIIFMIHEMEIEINSHRNLREDHDHFRMBERT, EDEMHICEFIFDENHY, BAICKEIWRE LIFEZHEZ TS, FIORAIZE
ELTUERENSBIBRNTSA/I\—EFHERBFIC, BAEZ(TIEOHLHBELL TS,
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Okinawa's traditional dwelling HIBOEHAERE



Software aspect of disaster culture: Sensitivity to predict
the approach of a typhoon of Okinawan fishermen g
KEXILDYTNE FHEDRE GBA Y32 F1—) DA BB OB |

In Okinawa, the soft aspects of disaster culture, such as the sensitive sense of
weather and sea conditions and the wisdom of ancestors, have been inherited.
BT, RIFOEOKROBRERS, FEAOMELE . KEXEOVIMENZITRANTET,

They used to predict the approach of a typhoon from the abnormal movement
of clouds, predict the course of the typhoon according to the direction of the
sky quake, and take measures such as reinforcing the side of the house that is
expected to be affected by the strong wind. Today, however, they are relying
on weather forecasts and their sensibilities are being lost.
ENERLGEBEIOERADEAELZFTRIL. BRYDOARNCERDEREZFRIL. BRADEENFEINLA
DREHET HDEEDHERLEE LTV, LML, SHTERKFHRICFEY ., HoDREEFEDHONI TS,
However, upon receiving the forecast of the approaching typhoon, there is a
strong sense of solidarity as a community that cooperates and promptly
prepares, such as connecting fishing boats in the port to each other with ropes.
A social system that cooperates with the entire community against disasters

continues to live as a disaster culture.

Ll BREEDFHRERTDE, BOEMESLEO—TTEWNESEE, BALTROMNERBETS = _
HEAKELTOEHFEHAA  KEITHT 21T RBLLTHALESHR VAT LA, KEXILEL Itoman Fishing Port, Okinawa s isiis
TEEHEITTWNS,




Cultural landscape and new disaster culture
XA mBEFT-GHKEXE

As we have seen, many years of handing down disaster culture techniques have created
cultural landscapes with rich expressions that are unique to each region. It is now a valuable
asset to the city.

In response to disasters that continue to "evolve" in response to today's changes in the
environment and society, it is necessary not only to inherit the wisdom of our predecessors,
but also to create and nurture a new disaster culture.

CCETRTERLRIC REITHEAKEXEDREIHUGEEIZE>T, ENETNOMEBITHFEDHLENERIEEZL OXIERBEAT I TET,
ENDSTREDFEDRELGHEITLEO>TIND,

SHOBRREASDOEEITHIGLTIEILEITTOAKEFICHLT, BICEADMBZZITHRCETTEGS, KEXILZHICRIYHL, EXT
DBENDHD.
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Cultural landscape of Taketomi Island village, Okinawa HEEMERERONILR



Temporary housing project considering social interaction
AR M Z & A TIRER(EEDIRSE

* The parallel rows with north-facing entrances in
conventional temporary housing make people less likely
to encounter.

EEDRBFEETIEIAAYDFITESIT, AEEBET HATREEIELY,

e After the 1995 Hanshin-Awaji earthquake, more than 260
elderly people were found dead alone in temporary
housing.

19955 DRR # - KPR KRB K T, RERIEET2600 AL LD EEE DIIRFEL A SN Tz,

* These solitary deaths were attributed to the typical
temporary-housing design, and could have been
prevented through improvements in temporary-housing.
NI, HEMGREEEDHRIICERLTHY., REEEZRETD
CETHSCIENTEREEZDND,

* Architectural research group of University of Tokyo
proposed face-to-face entrance to be able to feel a sense
of community. As the result, the wood deck was used as
common space to activate community building by
inhabitants*.

RRRFOBRERARST IL—T & HRABHINRLOND I SUAEXDRELFREL.

TR VIFTIEDRHFAR—RELTEASN  FROIZI2 =T AN EMHE
éhf:*o

*Dr. Kazuhiko Nishide, & Mr. Ryosuke Tomiyasu: The effects of community-care
= e === ' housing design on inhabitants’ community building: Examination of temporary-housing
Proposed temporary housing  fg=ahi{EHREE project in lwate prefecture after the 2011 East Japan earthquake, EDRA44, 2013



Misfit of reconstruction housing with

foreign aid to the traditional lifestyle
BRI S HEBE TLEMNLEER T OT— 5

Disaster reconstruction housing built with overseas assistance
after the 2006 Central Java Earthquake in Indonesia.

2006 F AR T - OvD BhEER. BANOOXIBETERERSN-KEEREE

The curved concrete outer walls are extremely difficult to
expand or modify to suit their lifestyle.

BHLEZAVI)—FONEL BAEEDIAITRAZAIVICEOE THR-EETHEN
WBsHTHEE,

Traditional Javanese dwelling with porch,
which provided a place for daily interaction
with neighboring residents

BEHERED BEMGHEEVDHZRGEL TR ED
R—F DHAGHGEE




Reconstruction housing with traditional spatial
characteristics by a local architect

WITDERRIC L DA ZEFEE b DEMEES

Disaster reconstruction housing designed by a
local architect has become established as a
house that suits the lives of residents and the
surrounding environment in just a few years.

T DBRERMNFGFLEEXEREERL. DIHLBETRETA
DEFVCRBIRBICEEELELTERBRLTLS,

2006FFH185)128128  X&&B TR

Changes in reconstruction housing
over time ERETORELL
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