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1.

Contents

Lessons learned from the recent flood disasters in
Japan, such as the 2000’s Tokai Heavy Rainfall
Disaster and the 2004’s Typhoon 23 Disaster.

Review of the modern history of Japan’s flood
disaster management and the recently ongoing
changes towards risk management, particularly in
the direction of increased integration over space,
time and the bundle of policies.



Typhoon No.23 and

Tokal Heavy Rainfall Disaster



Kyoto
Typhoon 23
Oct, 2004

Nagoya
Heavy Rainfall
Sep, 2000




Facts in Kyoto Prefecture

380 mm/day rainfall :heaviest since after
Typhoon No.13 in 1953.

Return period of 300 mm/day rainfall is 100
year.

Intensive and scale of
heavy rainfall.

Simultaneous, scattered disaster.



Typhoon No 23 (Tokage)

SRERE
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* 90 dead, 4 missing and 486
wounded.

*188 houses destroyed, 914 half
damaged and 10,584 partly
damaged.

21,812 buildings inundated and
40,105 flooded under floor.

GHBFAE : White Paper of National Fire
Department)

Source: Japan Meteorological Agency http://www.data.kishou.go.jp/



Typhoon No.13 (1953)

"> 1 7| +393dead, 85 missing and
ANRN 2,539 wounded.

8,604 houses destroyed,
17,467 half damaged.

* 144,300 buildings inundated
and 351,575 flooded under floor.

: o : (CEBhF B & : White Paper of National Fire
B S e s Department)
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Source: Japan Meteorological Agency http://www.data.kishou.go.jp/



Typhoon No.23 - Heavy Rainfall

Precipitation Observation Site (Fukuchiyama, Kyoto)
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http://www.kkr.mlit.go.jp/plan/2004-taihu-23/jpeg-img/15.html
T &3 5% H: MLIT Kinki Regional Development Bureau
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Typhoon No.23 - Heavy Rainfall

Water Level (Yura River, Oct. 19 to 22)

Highest Level
7.55m 22:20

faEIl R R34k
HE 004m (TP:22.28m)
=R 9.3m (TP:21,75m)

HiaERIBIE L)

T

ERLEwK

& 4o

s ltEEk

fii_ 2.0

http://www.kkr.mlit.go.jp/plan/2004-taihu-23/jpeg-img/15.html
T &3 5% H: MLIT Kinki Regional Development Bureau




What were found problems?

* Intensive and unexpected (22 E 1) scale of
heavy rainfall.

 Simultaneous, scattered disaster.



Sightseeing Bus is isolated in Yura River
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Ministry of Land Infrastructure and Transportation
http://www.mlit.go.jp/river/index/saigai.html

k1043 A RE




- | — [S=) - - [ ks - ] ot 1 F
TE LD &) http:/ kyata-np.jpAarticle php?mid=P20050418001538enre=C 38 arsa=K60
Google - BRI /i3 v| EerdtaE - S Jovbi ez ElAFvan S

:i:i:"% F‘)ﬁfﬁ -\__"!-'r WO Skiimbit,

& RN & A

| B Za =A% | MadFli— |

Kayoto Shimbun Mews 200540155 (H)

R — 1 —
HOME=>R3 = 21— A — B >[5
TR —a—A

Flig- 17k [=
L HBJIAKTy T OREAR
) 5 EEm. 8R23=F3I
s = AR ED 2238 F5EC. B RSO A RE TORAID 2k O 8
SRR EOIE . BT S E L TR B ok T — P oo | OEES . 03 & AR,
T HREOSOEEEEL o35 TERIREEL. 68 3SR AT 5.
FEDEEEE (=
S EEIZ. AHEOTOVLOMF — L, B4 7R L EEL )| EEE RO HhES
i U, EREED=EARL TR, A1 HOERE C BACEE . P, THE S TRO
i = IR IR | D551+ TENRIL T2,
it <o, 1953 (I25028) EOKEL SR02 O RASKEEAETL. 2A0RES
FADOREO-5—1A—FIIVIEBET(1 —S4— I V2T T (3—54—}F L) 7T X5
vhETImRE B | 0,951 L 7 o SREBRFR |3 2 EL23 8 (B CFE _E 32k Fo 4 N BIMIBFR I CEEEL . 5t22h
Wiz Ly 5 AT, AN T S IR SRR 3. [ 5 EE e R N B D BB 2 A h

1=,

LHE SR KEMELEEETLEE R kAT —F 7
TuFORAERHEL T (A4, 10— 013, BRI ESETHBIRE O Y

L E AR TEI D FE VRIS TR BT AN/ TOE — 00 EAFRIII s o Zefa L kBT D i 2B i

SEREAOEEEEROIEN — 5 2E Rz,

AR EEREESRIITERICE s TEVLPTLRITESL D, HOEREFETIILL I LET . v &M F I3 m{=FT SFEPT. hofk

DBECPHOR-—LN—UTHETE., EROIELHIZSAGEEFTHEFFLL~OFEDITD, BRI 7 02, 8T A I TEIT 5. 57F
L3RR Tl 07 TG (6601 083,

=L ETE YD

Copyright(Z)1996~2004 The K

“himbun Co. Ltd.

FA-VOEHE- FRIEAEECTT
EIEERFEHEMALAS - BHELEEHICRELE T

@ S

http://kyoto-np.jp/kp/topics/kanren/taifu23/taifu23.html

€ FEsARA




Missed FAX message

* Huge volume of information is sent by FAX
without priority

— |mportant information was missed or took
too much time to be checked.
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Risk Communication Model
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Between Communlcatlon




bottleneck
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What about FAX fallure’?

x Not effective A Not active O active



Mixed Information Confused Recipient
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Early-warning did not work

 Evacuation order is announced in 5
municipalities, 12% inhabitants evacuated.

 Evacuation recommendation is announced In
/ municipalities, 15% inhabitants evacuated.

» Voluntary evacuation is announced in 9
municipalities, only 2% inhabitants evacuated.



Number of fatalities 1n a series of heavy rainfall and

typhoon disasters from June (Typhoon No.6) to October
(Typhoon No.23), 2004

Inside/Outside Sex (Ages above 65)
Heavy Inside 8A Male 2A/ CAN)
Rainfall Female 6A/ ( )
(21.AN) Outside/3 A Male 9A/ ( )
Female 4A/(3A)
Inside 61 A Male 29 A/ ( )
Typhoon Female 32 A/ (
(180.A) Outside/ 719 A Male 92N/ ( )
Female 25 A/ (

(Source: Kawata 2005)




Confusion about warning message

* People did not know or understand the
meaning of “order”, or “recommendation”.

« Government missed timing for announcement.
— Preliminary alert information is set up.
Risk Communication in emergency

— Confirmation message is necessary.



Early warning Introduced

— [TI

Early Warning
Evacuation Order




Inundation at Shelter

o 4 official shelters were not functioned because
of inundation.
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Disaster Risk

Vulnerability

Exposure

Hazard

Risk Management
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L essons Learned

Enhancement of post-disaster government
within organization (inter-organization)

Early-warning/ evacuation system among
multiple organizations/ groups (intra-
organization)

Increased mitigation/ preparedness for flood/
landslide disaster

More integrated risk management



Published Hazard Map
Maizuru City

http://www.city.maizuru.kyoto.jp/
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New Research Challenges



Participatory Risk Mapping

* From hazard map to participatory risk mapping.

« Katada et. Al.




Collaborative Modeling

 End-victim’s view
 Tatano et. Al.




Disaster (Flood) Risk Display System

Kyoto University

Takuya Matsumoto, Hirokazu Tatano
and Norio Okada



Enlarged map with image of river, railway and roadway
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Select a house
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Loss of house property (Input furniture, display loss and graph)
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Calculated Damage in a house (Resu Selected Flood Scenario
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Example for 3D-CG

» Bird's-eye view
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Inundating process from arbitrary
viewpoint
Location of Viewpoint: Biwajima Koen Park
Direction of Viewpoint: North (horizontal)

Height of Viewpoint: 2m from Ground
Display Interval: 1 hour










































Tokal Heavy Rainfall

RRBhf£iE  http://www.bousai.go.jp/oshirase/h13/130126chubo/shiryo3_3.html



Facts in Nagoya Area

* Daily rainfall 428mm in Nagoya (double amount of the previous
record) on September 11, 2000

* 10 dead, 115 wounded, 31 buildings destroyed, 172 buildings
damaged.

22,894 buildings flooded, 46,943 buildings inundated

 Evacuation order/recommendation announced to about 220,000

household, 580,000 people (Number of evacuee is apprx. 65,000
at maximum)

RRBhf£iE  http://www.bousai.go.jp/oshirase/h13/130126¢chubo/shiryo3_3.html



Damaged Urban Areas

http://www.pasco.co.jp/corporate/disaster/info_00091301.html
http://www.sougo-chisui.jp/shinkawa/gou.html
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*\icious cycle of urbanization and disaster
prevention

-Limit of mediocre disasters handled by moderate
countermeasures. (-> revealed flood risk preceding
standard safety level) 1
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Increasing necessity for risk management
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Japan’s History of Disaster



The Fatalities and Missing People in Japan Caused by Natural Disaster

CRLED OAMECESER- T THED

LA
T
Fu,ii"ﬁ
6,000 5853
5,000 459
5 o |
2,000 1026 g
sl [T |
oLl % AL 81§ _ :
Ea S
A E(1945) B RE A 1
- 1995
Makurazaki Typhoon ( )
Hanshin-Awaji Great
Earthquake

tRZEBRE(1959)

Isewan Typhoon



AT D RESE
Japan’'s Modern History of River Management




718 O By K 5T O EEER

New and Old Disaster Plans

I8k 0 22 B B By K BT iE
Conventional disaster plan

21 AR B DA B K EHE
21st century integrated disaster planning and
management

E & XIS (reactive)

K S2X S (emergency and crisis
management)

M Z1TFILBTFT7O0—F
(countermeasure manual approach)

E B FE E BV 5118 (predetermined planning)

@Rl 2—FMHRE)ENSTZ7O0—F

(sectoral countermeasure approach)

Ny 7 &o>2. O REGFE
(top-down, command approach)

= H) X IO BY (proactive)

KE) AT BERE(risk mitigation) & + 5 E X3 i RE
BB (preparedness)

KR BRIBEMNT7O—F

(anticipatory/precautionary approach)
BISH N &2 X > kN (adaptive management)
WEBRERNTZ70O—F

(comprehensive policy-bundle approach)

RNLT YT SBFHE
(bottom-up, participatory approach)




Yodo River Basin Committee
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Individual

Community

Government

Pre-disaster During Post-disaster

disaster Immediate After Follow-up
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Mitigate :
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[ I
Mitigate
[ I
Mitigate

Mitigation = Preparedness] Response Rescue/Relief Recovery Restoration
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Individual’s Role




City viewed as vital system
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Five-storied Pagoda Model



Vitae System Model
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Number of Policy (x1000)
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Source: The General Insurance Association of Japan
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