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STUDY ON URBAN DISASTER PREVENTION SYSTEMS

By Yoshiaki KAWATA

Synopsis

From the view point of analogy between human body and urban structure, we dis-
cussed about what is the missing function in our urban disaster prevention and how to
respond to complex disasters due to over-dense and huge population in mega cities. The
system of homeostatis is applicable to urban disaster prevention systems. The self-de-
tecting and self-defensive functions in lifeline network systems are exclusively required
to realize quick action of disaster prevention activities. Centralized disaster information
systems at the present, therefore, has to be improved because it operates only under
some ideal conditions. Even if it focuses on property damages, it takes too much time fo
repair or to recover. The disaster preventive force can be defined as the function of
population density and amount of revenue in every large city. This criterion is applic-
able for the classification of urban natural disasters.

1. # 8

WRICRE SN bHEORETIE, 1960 FADABABEHILIZL 5> TA T O - VHEZEWEASE
BL, IHATHARDIS ICERFIIWRLTE 2, BRY 13, ZOL3LAKOKRET % T7 2 — 28
iy BT TV5, LaL, THHTL b EICRE SNAZ TR, fhifibrBELEI #ITH0E
DORBEEFEOBERHCLROONE, LId, TRODELIIKESHEHHIMEL TS, FL
T, BEELETIEVWTRD P LU= TN s AD, &% SEOMEICEEL, HEEEiIrnE
ELHWELT, 7914074252060 T0iERw, &by, #HOBEEER, SHTEOERTE S
KL T, KEEREEIC: > Tb, THICIZ T, HEBBEOBEMNICL 5T, Ihi CHRKELERIE
Mo FTHUIBII GBS AHHT T, BEERNCI BT 2ARKEORESERBINTEY, S4REABK
=SS TEELRREE 2o Tnh,

HERDEHFKTIX, T4 7 T4 2wl LSRR R UREM 0 L onretomn E, B
KGR OB L o CHTRZ A TOHK IO SN TE, HETHE, THUKEFRLEDY
7 FREEASINE N, BEHKIGEVETRESNODHEEFELL, DL REHKOFINIITFE L
WHDTHA9H, LirL, BELRDYS, THSHIZEARMICERTHOBE DY ED L HIZLTHLEE, 208D
BEEEMNISGGHET 2 BT R bR TWwA DO TRV, LT, BREROBL»SLTL
SEEOHEEHE L TEELHEL TWARTIERVY, F7-, KEWIHESOEIL L LICHEILT L LW
BHED o TWAEYD, BHEDSRHRIIPITTOB ST RIZBOTA T RBIRRITEL - 0sdh
1, ZNHBEOILRER L 4 AEBMEd S 5o



114 HAB KR ER 375 B-2 F6. 4 (1994)

IDEIRIEREZDEE, BHHKDY AT LR RKEL IMULBHELEDT O —HOLEREL,
DBBIZADOND X ) L RELDZODY AT L EDHBICBWTEBET LI EN 1 DDOFEE LTER
Shb, FHIT T, EREELSEBEOMICT IOy — WY T A2 %R LAY, 22T, 206
HELT, T TIRERRE L HTHBHOBMRIZ T F O S —4r 5 & LT, BBy 27 2k % RS
T5h, ZOWE, 728 2T EOWThOKETT AL I DL S s 27 25 EL ERT X
LWV BT AL Z & LT, BTOSENTEEOFM L A, #HTEERDEL 2R,

2. EXBHBORE L KFRR

2.1 HHEOERHNES

b OBEE Wi, EEMLOXBEELR OL LT, 19RO FYRNETHENE, 2T,
1851 £ AL DIIRIL, 50.1 % &4 Y, 1891 FIZik72.0 % FCTLEAT B, ZOBHAIZ, 131Dk
FEEOEHEAODORED, 75 2371.4%, 703 v40.7%, TAUHEARE2.6%E, TXTLF))
ZEDFBPIEL o TWBY  BAAIZ, bHETIE, BHEFHID 1880 4£1212.6 % L b TWA,
AT R -V XIZEL T, E5121901 FI277.0 %IGEL, 2D 1990 £ 0fE L I1FIFRE L
ERoTnb, KBV FCiE, 1870 FEHL 1 1910 EEIZMTT, 10FEBH 0 TAT WML, #H
AOE 725 HAGEL T D, SO L ) R#fifbid, EEEGOERE L HEBOFEERREOKETH
LLEDLNLY, T BICHRAEON ERLEHHBRIROBMIC OGN s72biF Tildkv, LA, &R
LRI H OB HEL, EXGHSWMEL L 72 80bh o Tnb, 2L ITHAMIZEK
HEL o THOT, HEEBOBHBOBELIFTEOON, ETFREDERPL AR OB S kD
2o 1875 EDNRFAFEORIEIZZOHEELHS L, BHREOYE L ERNISEDL LD TH o7,
-1y NIBNT, TUEEAERORERDOA D AL REHTHIT, RAMRIELHETIELD
ERIEREELRZ SN TWI L 23T LY, 22 T3, BREIEL KEBREOT7 F 1T —H%
BT A ERRLI, B FUTid, 19 HREEEOERHIL OSSR 726 L HHEEDE L,
HRKEL LR EE, LOLBOCLEFHIIKIEEER D, COBERMNLRETEED, SERaiIbhsk
E-BRRT oo VDT 8T L 2% BE, BREEOSREFEOIREL /26T L AFHL T
Bo

IDEHIBIEEREZ DL E, 1990 FOOVEDER T ACDLEDS, 1900 FL4EFD A F1) 2L L U7
HERY, LOBEFEOAORANOFESLHEROSIH L0y FryDFns % Bl - T ARETI,
BEART v v VAR TTHUE, #HiREIRI 5 TOBN L 2WIRIESH B EE-TLWES Y, il
T5E913, WREERET L2OPEOXRAA T, #3530 FEMICHE- T, #HmfbicE) Aozl
BiIREIAThR T, B LA, #8330 EFMO BN B TET, LidbrEOXERTHE
BLTWEWEEZESENEITHA ), 7L, BEEERECHIMBERELEZLLE, bYEOK
KD DITIR SN IEH T D E L 0 ) OPEIFTH 5,

2.2 WHLOER

Table 1 i%, 1970 FELEDOHTHLOEBIKR %, FEE, BEEEED 7 V—T52, 7, bhEL
AV PRI TIZDWURLAZ S DTH B, HRHLEBTLOEIRIIL, 2000 FI2B L FHFADONS0 %
AR ALIZ L Z L 2R LTEY, FNA%2025 FITI1265 %IETLEHBEINTWE, IhH0HRH
LR L TV B DI5EE EETH - T, #HmANOEEGOMMIE, HAeMEHORESE FETOAOD
BREOLEMEZRETL, WHICKED AT EEHTICEF L0500 B TE 5, £/, AOXB
X # 500 F AL OB A#R T L Ew T UL, TS OEHADOEIME, KEHADAOER LS VE
RTh L, BB, AOBENEFNOHEERET HKEHIERLooH 5T L5, #THOTIL

_2_



WH BHHBES X T L5 115

Table 1 Urbanization in the world.

Region/Country 1970 1990 2000 2025 year

Worldwide 36.6 45.2 51.1 64.6

Developed countries 66.6 72.6 74.9 82.5

Developing countries 24.7 37.1 45.1 61.2

Japan 71.2 77.0 77.7 80.1

Indonesia 17.1 30.5 39.5 58.8
Unit - %
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Table 2 Chages of number of megacities and cities with popola-
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Table 3 Correspondence of elements and phenomena in disease and urban natural disasters.

Human body | Urban structure
a.Elements
skin sea wall, coastal dike, levee
muscle, fat urban infrastructure, building
trachea, lungs, coelom urban river, underground shopping center, subway, urban
space
blood vessel and lifeline

nervous system

blood, tissue fluids information, knowledge, wisdom
cell human being
b.Phenomenon
disease urban natural disaster
immunodeficiency incomplete prevention of natural disaster
complications complex disaster
slow recovery secondary disaster
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Table 4 Correspondence of phenomena in a premonitory symptom in disease and
urban natural disasters.

human body urban structure
aging superannuated infrastracture
incomplete growth decrease of disaster investment
unsanitary conditions incomplete maintenance
chronic disease functional disorder

Table 5 Development of countermeasures in disease and natural disasters.

disease medical treatment natural disaster countermeasure

infectious disease specific medicine rural natural disaster traditional countermeasure
urbanizing natural disaster

pseudo-urban natural disaster

incurable disease symptomatic therapy || urban natural disaster synthesized disaster

prevention systems
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Table 6 Countermeasures against earthquake disaster and flood disaster.

Earthquake disaster Flood disaster
primary prevention earthquake-proof, fireproof, hard-countermeasures
active control, base isolation
secondary prevention block division leveled-up low-lying area
tertiary prevention soft-countermeasures soft-countermeasures
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Fig. 2 Estimated inundated area due to 1934 storm surges in accompany with Muroto typhoon.
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Fig. 4 Vulnerability of big cities due to natural disasters in Japan.
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