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Fig. 1 The present condition of the discussion about

inundation disasters and their countermeasures
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Fig. 2 The present condition of equipments for counter-

measures against inundation disasters (sandbags)
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Fig. 3 The present condition of equipments for counter-

measures against inundation disasters (flashboards)
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Fig. 4 The present condition of equipments for counter-

measures against inundation disasters (drainage pumps)
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Fig. 5 The present condition of equipments for counter-

measures against inundation disasters (reservoirs)

B IE 35 BB 26 BEBE (74.3%), BEEERTIE 35 %
BArh 25 BEBE (71.4%) 2%, RRELTERL E W) [E
BT o7, Figs. 6 K OVT (ZREHERE I I OGBEEESS FIT
DR E R Z T

F7o, SEMRIEEEEICETAME D, WL
B (S HERIT 18 HEBE, 51.4%) TEHEE SN TW
IR oT7,

(4) REIUEE - =S

IKEIFE AR OB S MO E « BRI, 2
ELTWELEILHLENLTWDIONRTRTH D,
KEFEARE DK RIE R, W) & O E#H O
INETRELE LT LEREBIEHA SR TWS, L



Evacuation Route
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Fig. 6 The present condition of evacuation route
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Fig. 7 The present condition of shelter
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Fig. 8 Necessary information to do disaster response
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Fig. 9 Obstacles in case of making countermeasures

against inundation disasters
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Fig.10 Obstacles in case of doing disaster response

— M T, BARKETITFERES RN E N ORH
RoOTHY, MERoOEHIZA T, BIERKOBEK, 15E,

LB HFERP O OFRMATRZELER £
Rz bni,

3. MTERORKEEERICAIT-EHRER
DHER

ZITRT U= ERET U TRAEORE R
ERAMICEE L, HT2EMoR KR ER I m I
T~ fEE B DR R ERT,

-

3.1 HEEROE-HO/MEERIFEHOHE
CHhRER
Hit R 22 R 0D I8 K K SR R Rk AT 1) U 7 fE R B o
FERTICHEZY, 9, ZRNETOREERND
HTZEMORAKKROFERE ERELZEEH L, HER
WO DICHEE L I D FEEARMN Lz, BARXE
DFERE L RE AT DB, TR, M, S5,
HWIHO 4 >OE A E RERB & LTHE, BELE,
HHLZHBEIZLLTO®mY Th 5,
<K T %R >
C KEITKT 2 KFBRBEOFE - BRFTO LT
P — Ry T EOERK - &
- WOKBHEE A O - A (B#b - B 7Ab)
o K B BT B 2 S - BRI R e
DY - IR
- W22 O K BE xR %3 5 G 0 2 B



- MR EME B 2 T 2 S HTBHR GO

Bl 7= D W B
< IR HEfH R >
< RERBIAZ OV T OMET
< KBGEE « ~ =2 7 AOE - MR
<A U7 TEAHIRDL & TR AR IR D FEIF I D IF#

DBAR
- ERTHBA K D T D R 22 IR KK R OALE D D

B ffefb
< BT OKEIT R T D B O K - Bk ORI
- PR THEE RO EEL REEEm L)
< YA >
SEBR L SOV U T AKBATE BN DR E
« TV NEEE - FIAE OL R
- BRGE R BT 2 E ROt
- BELRFE BRI < o0 Ik A R
« i 5 IR S et R o> S
<H B XK >
< RS TR S 0 D AR
- E TR R R 0 FEit

R L EREA A2 RRER LR %
Fig.11 {27,

N MK EOBRHEIL, LT L LM NEME
PR HAMCRE - MEEZ IR CTE RN E B E L,
FIT, BREB AT BITHT o TIE, BIREER Ok
PiiE#E Ch 5 BIRE, E%) [ZRkD b 5&E b
BB IS R T & O ICEE LTz,

WD O X, RS EIE B OB & OB AR 1 ft
FIZoOWNWTHERTN D ET 5,

3. 2 HKFHME

(1) KEIHT L2 XEREOWE - REOLEM
H 22 R K O RTREMEIZ DWW TTIE, RES I D
HABREBRESNh TWEHTIELELL, FLAED
HMTFETEDS - IEKKEEZRAELTND, £D—
HT, ATHENL DEREROBARIIZINE TIE L
AETRL, BHEMAOHWIICKSE, FHERMNE
TOTEXTONEEDL D THh D,

v7 U v TREICBW T,

MHRIEIE GREREZICOWVWT) BSR4
ZIFTWARVWDT, MAICHEL, MEXEFHELC Y
EZAHTHD, HRTESICEEEZEVIADD,
EVIERTH, MEITHEORST O 5 EAEOFH
BRR & BV L7V, ],
NEEICAKEIC L > THED M THENTEEZZ 7,
HL, YL EOWELREI N DO THNIE,
JE OB WA E BV LIz, T B IE, R
BED D MR OFAR S > TH LW EE S ],

EWV o B RNEN N,
(2) NF—F3y TEXRBTRBELEO-DOETRE
BEHMOER - TR

ek ANV — K~ v 7 &b &I KBEE &K
HENEETED TV O FHEHEE TR Y57
Mol, FO—FT, e7 VU THEIZBNT
[5%%0%, " — K~y TEOMER - AFK, FEW
JIOILHENT £ D2 K SRILFEMAIIZ AR L Ca L
WEEZ TIN5,

EWVW o EERPEIND R E, KPFHZNRET D
ETCONY =R~y 72 EFLOHE LEARMIERD
B - BT 2RI, YR,

HIE TN K EREOMAE - METOSLTMEL
B L C, oAk =Ry 7 E2IZLDE LA
FHREZFRL, HECELERRE O CRICAR & 7R
D OENDEATICE LTE, BARORKBEHEN & fRE
THEOXMNRERT I ENRUITHD EE XD,
(3) HAKBEHRFEDOHE - BA (BEE - BE1L)

B SCOM T ERMEEE O NBEKH &K O T
HOFEEED O ORISR LT, ok BEo R
REIEZIINMEEZ B D Z L2, HEHEE LT
Tond, FlziE, e7 IV TRETERDO LS 72
BRARH -7,

TREfF OBAAIL, EE TICHMEETLIZ &N
WAL LTEITLNRTWD, 72, BEFOo+0 51
SONThH, EFICEVWOT, BEOKH (BEK -
Flpfg) OPTITIREE L TEZBNLD, )

MRUH AR CL H 0, B ZERSZ N
7o, KBAIEBRHICRRER H 5, F£72, KFICHHT
HIEMICH T DWEERE LDV EHEE L
THTFLND, )

ZOE I, PSR R HETS A e & AHE S
NAHEM - KA EIZRBWTY, Ml Z2e%E»N ke
mEoie, RO BEEL, BElR EOXKNERE
ThbHEWVWZD,

(4) #TEBOKERKIZHNT HFFMOBEYE

HOKRFICE 1T 5 M T 22 02 kR Ji, AR
N ZEMEREME OFMEETHY, [TEHEND
BROEE LRI TR —ZANRL N, #ITF
ZERINBE R T BV 27O TIEHLRBEMEL
Doh, £ [KBXIRICETLRE] (220 To
A AL, B LT 7=k 9 Th 5,

v7 U IHETIE,

TEABR OB SOV TE [REZOm SITRE L
2Dl VS RIEREL DR
LW o I ERABE N,



hTFHEBRSHT BAaAE KB EESE) = - B3R 14E8
J g
( ) KEIKTDIERED | gl P Fv v 7LD
i,Tz T - BRETO LT VERS » W%
7
4 HABEREORIT - HA | | HEABEEBAEE A 1611 7 S -
ﬁ (A oL - BE1L) HBEI RS\ k3 B U - R
X\
K HF 22RO KBt 5 % _
ey > 7
L ) R0 26 ENE é;
S S ——— S
4 N }E;IE
KERBINANZ SN T O Rt 5
@g‘ A 7 FRAARIL & WA DI | 5 % 1 oD B
A K5 .%“Jrg% 171;;; FILD el 402 ?
= %g PR
p— - ‘ Hi T2 BIE AR O
s HhF TR % E e - ~ e
;'Tz Jﬂj%?ﬁ}¥k DI il PriE S OB L
ﬁ R IR g e
%’? PR RYIN oA A Wl - RO LI
S F Y AR I T
I (I - IRHED) 12 | g p| AT RO
N R IN-Ly 1 ) ORI
g J
_____________ faR LA U T -
KEGEBIN DR iE
4 N
A TR FED A TR % SR 5 ROt
% P o i R e op e
bis : -
& S SR R RO
SIS R B A R IR D E N
g l J \ )
N
& 1 |F G B T 7 B 45 T
|2}
g Y T SRR 0D M

Fig.11 Risk management system for loss reduction due to inundation disasters in the underground space
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Synopsis

This paper contributes to loss reduction due to inundation disasters in the underground area.

In this paper, we reported the results of questionnaire and interview surveys about the present conditions of

countermeasures against inundation disasters in the underground space. We found several problems such as information

gathering and effectiveness of countermeasures. In order to improve them, efforts of governments are expected form view

point of finance and regulation law. Then we discussed about necessary items for loss reduction due to inundation disasters

in the underground markets, and showed the risk management system for loss reduction.
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