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Tokai Disaster as an Urban Flood Hazard: a Survey Report
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Abstract

This is the report of the Tokai flood disaster in September 20000] The Tokai flood disaster is a typical urban flood haz-
ard that has been increasing recently in JapanU The reasons for the increase include the development of flood planes,
denser land use, less water penetration due to pavements, a lower capability of keeping water upstream in the mountains[]
Until quite recently, technological means, higher bank construction for example, were the major ways to control floods in
the Tokai area as well as in other areas in Japan[] Over reliance on technological fixes, however, tends to distance people
from learning about and understanding the environment and the hazards that we facell

We visited the stricken area in November 2000, and interviewed the hazard managers and rescue leaders of the local
government including Nagoya, Nishi-biwajima, and Shinkawa-cho[] Also, we conducted a mail survey in January 2001,
in Nishi-ku and Shinkawa-chol] This produced some important findings[] First, people rely too much on technological
fixes such as banks and pump facilities and tend to forget about the risks to their lives from living in a high-risk flooding
areal] The area of focus is a high-risk area because it is located on the other side of the Shonai River from Nagoya-castlel
Second, government hazard managers also under estimated the flood risks[] They assumed earthquakes to be the only
environmental hazard, which confused evacuation this time[] Third, regional management, which means inter city cooper-
ation, of risk management is necessaryl] Development and risk management policies in one region sometimes increase the
risks in other places; thus, efficient flood risk management requires a basin-scale perspectivel

Key words : Tokai flood disaster, Urban flood hazard, Mail survey, Public perception, Risk communication

goooooooooobobobobobobobooboboboooo

20000 90 1000D000DOOOODOODODOOO
U 400000000bDoo00000gg 9mmOnn
o0 428mmI00000000CODOOOOCODO
gooooooooooooooboobboboboboDon
goooooooooooooobooboboboboboon
goooobbooboboobobooobooobooobooo

oboooooboOo20000 20000 11000000

gooooooooooboboboboobobooboboboooo
ooooooouogoooil1oooooobooooooo
gooooooooooboobobobobobobboooboo
gooooooooooboboboboboboboobbboooo
goooooooooobobobobooboboboboboooo
goooogoooooboboboboboboboobobboooo
goboobobooooboooo

*J0dbOob0obobobooooobooooboobobobobooboooobDOoo

*JoooOobobobooooooobooboboboob

O 163 O



oooooo 0380 20020 70

2. MBI E L UCodiEmAE
0000o00oDoDOoooooooooooooooon
000000000000 DO0O0DODOd Natural eventd
Jooo0o0ooo0ooooDOoooooDoooooooo
0000000000000 0D00D0OO Social vulnera-
bilityD OO DO ODODODDODOODDOODOO0OODDOODOOOO
0000000000000 O0DO0OO0O0DOdOoHazardd
Jooo0o0ooo0ooooDoooooDoooooooo
O00O0U0O0OBurton ef ¢/.019930 000000000
Jo0oo0ooooooooDOooooooooooooon
pgooooooobooooboooooobooooada
gooo0oooo0ooooDooooooooooooo
0000000000 oDoooooDooooDoooon
Jo0oo0ooooooooDOooooooooooooon
oooo
00000d0oD0oooooooooDoooooooo
0000000000 oDoooooDooooDoooon
O00O0OM10 Hohenemser (1985) D000 O0OO
O Causal Structure0 00000 OO0OO0OOOOOODOO
Hazard OO ODOOOODODOOODOOOODOOO
0000000000 oDoooooDooooDooooon
0000000000 0ooooooooooooooon
pgooooooboboooouoboooooobooooda
000000000 0ooo0oooooooooooo
COYARDNA Y X7 D EHL
0000o0oDoDOoooooooooooooooon
goobooboouooobouobooboobooboooan
Jooo0o0ooo0ooooDoooooooooDooooo
0000000000 oDoooooDooooDooooon
Jo00oo0o0o0oo0ooooDoDOoooooDoooooooon
pgooooooboboooouoboooooobooooda
gooo0o0oooOo0ooooooDooooooooo
000000 oD0D00o0oDoD0ooooooooooon
Jo00oo0o0o0oo0ooooDoDOoooooDoooooooon
pgooooooboboooouoboooooobooooda
Jooo0o0ooo0ooooDoooooooooDooooo
oooooo
@RHEOEME (B35
goboooboooooooooobooobooboooa
Jooo0o0ooo0ooooDoooooooooDooooo
J0000000oooooooooooooooooog
0000000000000 00DooOOOoDoOo2000m
QURHREDIEKR (BT
00000d0oD0oooooooooDoooooooo
Jo0oooDoooooooDoo* 500000 00O
JoooDooDoooooooooom
@B OER (LIR)
000000oD0oooooooooDoooooooo
0000000000 oDoooooDooooDooooon
Jo00oo0o0o0oo0ooooDoDOoooooDoooooooon
pgoboboooooooobooooboooouoooo

S ERIER (SEH)
000000000000000000000000

gopoooooo

©PIAIRE
goboboooobbooobobboooobboooboboo

oooooooooooobobobobbobbobooon

oobooobobooboboobbooobog

@M DBEA - Wehe
ooodooooooooooooooooooboob

oooooooooooobobobobbobbobooon

ooooogoooooooobobobboobobobooon

goboobobooobooob

QKB L L DEA, BEDHAK
oooooooooooooooooooobooob

oono

OINIVE 28 14 N
ooodooooooooooooooooooboob

gobooooogo

OREHIBES DIEE
toododooooooooooooooooooob

goo

gooodoooooouooooooooooobooob
gobobooooobobooobbooobboooboboo
gooooooooooobobobobboobbobooon
O00000oooooM20000000000000

Ointervention0 00000000000 OODODOOOO

goooboboooooboboouoboboonoooo
000000000 intervention 00O 00O
@R st
gdooooooooobboooooobooooad
gooooood
@ — Fvy TORH
do0oooboboooooobobooooooooooo
dododbOoobOoOooOoO0oobo0ooboobooooo?2
003000000000 b00o0oo0oooOobooooa
godoobooooooboooobooboooooo
goooboooooooboooooboobooooooo
gooooooboooobooooooooooooa
gooooooooobood
@KH, FRtiDRELR
odo0ooobooboooooobobooooooooooo
gooooooooo
OFARPERE
doooobobooooboboooooooboooo
goooboooooooboooooboobooooooo
gooooooboooobooooooooooooa
gooooo
®F VT, FAED RS
odo0ooobooboooooobobooooooooooo
gooooooboooobooooooooooooa
gooobobooobooboboouoboboooooo

O 164 O



gbooobooboooobooooboooboooooboobo

uoneal [esne) E——————

un
gogbooooad

A

gog

ERERERERE

uooon
ugbooog

‘sdrysuoryeal fesnes Juasa1dar smolre pue sjuaAs Juasaidor soxog

goao
gbodgoad

"pIezey poo[J ueqin Jo axmonns fesne) | “Sig

ooooooooooooooooobooooooooOOobocbOoooooOoOobbOoOoooooOObobOOoOoooOObOOOOoOoOoDOObObOD0ODb0DcooOoOoOoOObObOOOO

0ooooooooon 1

goooo

A

goboooo
< C
ﬂ \S oooobo
ooogguo
oooogg |g
goodaogdyg
goooooo
ooogooogg
goodaogdyg
I Iy ug
ggooooo ugoooaod

O 165 0



oooooo 0380 20020 70

"SUOTIUDAIIUIL HSOwDHn—OH SMOLIE Py

gbooooooan

uonuaAIaU|
—
uonejaJ jesne)d
«——

oboooooooooog
opooogo

*(UONUAAIUI YIIM) PIBZRY POO[J UBGIN JO IMONDS [esne) g *Sig
dooooooboooooooooooda
goodooooobOoboooooooooooa 4
oooooo
o
Dooo0o0o0O000 boboo
00oooooo
ooooooo
A
000 {e— noon (g€ 00
ooooo «— oo q
oooooo oooooo
ooooo [ oooooo [
ooooo
S 0oooooo oo e
ooooo
oooon0 <« 00000
0a v 4 0000 |ee2—X 0000 |e 00
ooooo [¢ 4 000000 ooooooo ooooao
ooooo
oooao

O 166 O



gbooobooboooobooooboooboooooboobo

goooooooooooooobooboboboboboon
goooooooooooooobooboboboboboon
goooooouoooooooooobobobobooboon
toodoooooooooooooobboboboboon
goooooooooooooobooboboboboboon
gooor booobobooobo» ogooboooo

goboooobobooobboooboooboooboo
goboobooobooobbooobobooobooboooboo

goooooooooooooobooboboboboboon
goooooooooooooobooboboboboboon

gooooooooobobobooboboobooboonboBurton

et al.0 199301
@MDY
0o0o0O0DbOOoO0obOOooboOooo 20000000
32000000 e6100000000000000D000O
goofdobobooooboboooooobooooo
goooao
@t
goooooboboooooboobooooooooodd
goofdobobooooboboooooobooooo
0dMooooooboooboooboobooobooooo
do0odoooboooooboboooooooooooo
ogoooo
@MY A5G, B
gdooboooooboboouoboobobooooo
do0odoooboooooboboooooooooooo
godooooboooobobooooobooooooo
gobooobobooooboooooo
OWERELR D H i
gdoobooooooobooooobooooooon

gboboboboboooooobobobobonn

tododoooooooooooooobobbooboboon
googooboboooboooog
R RTET)
oooooooooooobooboobobooboboon
tododoooooooooooooobobbooboboon
goooooooooooooobooboboboboboDon
gooooooooooooooboobobobobbon
godooooouooooooooboobobobobooboon
gooog
ADPRIY
ooooooooooooooboobobobobobon
godooooouooooooooboobobobobooboon

gbooooboooboooboboooboooboooboo

Q&E®RE, WA
000000000000000000000000
oooooo

00000 intervention 000000000 OOOO
00000000 0o0oooooooooobooooaon

gboboboboboooooobobobobonn

toodooooooooooooboobobboboboon

gooboooobboooboboooobbooooboDboo
gooooooooooboobboobobooboboboooo
goooogooooobobobobboboboboboboboooo
goooooooooobobobbobobobobboooo
goooooooooobobobobobobooboboboooo
gooooooooooboobboobobooboboboooo
gopooooboon
todooooooooooooooooobobbn
goooooooooobobobobobobooboboboooo
gooooooooooboobboobobooboboboooo
goooogooooobobobobboboboboboboboooo
gboboooboboooboooboobobooooboo
goooooooooobobobobobobooboboboooo
gobooooboooboboooo

3. RO

000000000 4000020010 100000
000000000000 0000000000000n
goooooboooooooooooooooooon
006,00000000000000000000000
000000000000 0000000000000
000000000000000 302%0000000
goooooboooooooooooooooooon
0000000000000000000000000
00000000000 00000#10000000
0oo0oO0oooog
3.1 MEETE)

000000000000000000000000
0000000KM30000000000000000
000000000000 00000000O0000On
38%:0 0 0000000000000 64% 000000
000000000000000000000 5MO0
00000000000 00000000000000
0000 R400000000000000 54%00
“0O0" 0“ 0bob0oooooor” oobooooooooo
0000000000000000000000000
00000000000000000000000000
00000000000000011000000000
0000 ODOO0O0O00OO0o00ob0oo0oOo"ooooOo
“ 0000000000000000000000000
0000000’0000000000000

000000000000 00000000O000O
00000000000 00O00oo00oo0ooon 20000
902800000000 O00C0O000O0000000
OO 0000000000O00000 0000000
0000000000000 0000 00000000
goooooboooooooooooooooooon
0000000000000000000000000
00000000000 00000000000000
0O0MO0O00O000 400 100 000000" O
gOooooobooooooooooooouooooon
0000000000000000000000000

0 167 O



oooooo 0380 20020 70

ooooooooo
0o0o0o0oooooOoOooO00oO0oO0ooooOOboOO0O0280000000000000000000
ooobooOoooboooOoOoOoOoOooobooe000CDOOOOOObOOOOODOODO 181900000

Table1  Survey sheet.

This is the part of the survey sheet, which contains 28 questions including the face sheet. The survey was
implemented via postal mail, and 1819 out of 2000 questionnaires were returned.
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Fig. 3  Evacuation of people whose houses were underwater.

The left shows water higher than floor level and the right shows water lower than floor level.
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Fig. 6  Risk perception of flood hazard of the neighborhood.
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Fig. 7  Preparation of emergency provisions bag.
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Fig. 8 Difference of emergency bag preparation between those who know hazard map and those who do not (99% confidence).
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Fig. 9  Difference in economic loss between those who know hazard map and those who do not (99% confidence).
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Fig. 12 Reasons why actions are not taken.
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Fig. 13  Requests to the government.
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