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THE GENERAL VIEW OF THE DISASTER SCIENCE

By Katsumasa YANO

Synopsis

This paper describes the general aspect of the disaster problems in Japan, especially their
fundamental and common problems, and also points out the important subjects to research,

First, the author surveyed the history of the big disasters in the world and in our country and
then made the definition of the disaster. Next, the historical, regional and periodic characters
of the disaster were explained as their peculiarities by showing some illustrative data. Lastly, for
the establishment of the preventive measures of the disasters, the author emphasized that (1)
forecasting and refuge, (2) prevention by public service, and (3) controlling technique are the most
important problems and must be urgently solved by scientific and technical researches.
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Fig. 1 Recently occured flood disaster. (1969-1970)
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Table 1 Great disasters which carried off more than 100,000 human lives.

Ilgii:atitgf Year Country District Number of Lost Life Remarks
Earthquake 1556 China Shanshi, Hénan 500, 000 M=8.8, biggest
1737 India Calcutta 100, 000 earthquake in the
1896 Japan Sanriku dist. 127,000 world
1908 Italy Southern dist. 100, 000
1915 China 180, 000
1920 China Kanshi dist. 100, 000 M=8.5
1923 Japan Kanto dist. 140, 000
Flood 1642 China R. Yellow 300, 000
1887 China R. Yellow 900, 000
1911 China R. Yantze 100, 000
High Tide 1228 Holland 100, 000
1421 Holland 100, 000
1646 Holland 100, 000
1646 China 300, 000
1876 India Calcutta 300, 000
1881 Indo China 100, 000
1882 India Bombay 300, 000
1937 India Bengal 300, 000
1970 East Pakistan Ganges delta 200, 000
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Fig. 2 Great disaster which carried off more than 100,000 human lives.
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Fig. 3 Seismic zone. (1950-1963, under 70km depth)
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10 years between 1937-1947,

Table 2 The recent big-3 disasters in Japan.

Name of Disaster Date District Remarks
Kanto-Earthquake - death: 100,000 persons
Disaster 1923.9. 1 Kanto district missing: 46,000 persons
Muroto-Typhoon 1934.9.21 | Kansai district biggest typhoon in the world
Is?wan‘TYthn 1969.9.26 | Chakys district death: 5,000 persons

isaster
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Table 3 The big-3 disasters in Japan due to mountain slide.

Name of Collapse District Year ggg?lp:;c(flume Remarks
108 m?
Collapse, Mt. Tonbi R. Joganji 1858 4.1
. R. Ura
Collapse, Mt. Hieda (tributary of R. Hime) 1911 1.5
Collapse, Oya R. Abe 1604 1.2
Table 4 The recent big-3 river disasters in Japan. (after 1867)

Name of River Disaster Year District Remarks

. . . eE]
N, gy oater of 1896.7 | Whole District in Japan | Japanese ‘River Law” was

River Disaster by

Kanto (R. Tone),
Cathlin-Typhoon

1947.9 Tohoku (R. KitaKami) bank of R. Tone was broken

River Disaster at

1953, g | Northern District of 13-T'yphoon, Kinki district river
Western District ’

Kyasha (R. Chikugo) disaster also occured
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Fig. 6 Flood damage costs and these ratio to national incomes in Japan. (1875-1965)

Table 5 The big-3 rivers disasters in Japan during the period of Edo.

Name of River
Disaster

Year Remarks

River Disaster
of Kampo-Age

1742 The banks of R. Tone and R. Sumida were broken and inundated at
Kot6 area in Tokyd, and were lost. about 6,000 humam lives.

River Disaster
of Tenmei-Age

R. Tone, Ara Tama, Tsurumi and other many rivers flooded and 30,000

1786 persons died.

River Disaster
of Koka-Age

1846 inundated at Asakusa area, about 1.35m depth

Table 6 The big-3 rivers disasters during the period of Meiji. (1868-1911)

Name of River
Disaster

Year Remarks

River Disaster
of Meiji-29

1896.7 | Whole district in Japan were flooded

River Disaster
of Meiji-40

1907.8 | Whole District in Kantd, especially R. Fuji and R. Ara

River Disaster
of Meiji-43

1910.8 | Whole District in Kanté and Tohokuo
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Table 7 The big-3 dam-up of the river channel by collapse of slope in Japan.

River Prefecture | Year Remarks
: Mt. Iwakura was collapsed by Zenkoji earthquake and
R. Sai Nagano 1847 dammed up 60.0m hight.
R. Kinu - Mt.Katsuro was collapsed by heavy rainfall and the dam
(Lake Ikari) Tochigi 1683 was broken after 40 years.
R. Azusa . .
(Lake Taishs) Nagano 1914 Volcanic eruption of Mt. Yakedake.
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Table 8 The big-3 typhoons, which the central atmospheric pressure were very
low at the time of landing on Japan.

Name of Typhoon Year gf:r;rreiion Max. Wind Velocity Remarks
Sebald-Typhoon 1828 900.0" 0 1‘(};5;;;’:& at Dejima in
The 1st Miyako-Typhoon | 1959 908. 4 53.0
Muroto-Typhoon 1934 911.9 45.0

Table 9 The big-3 famines in Japan.

Name of Famine Year Remarks

Famine at 1732 The whole district in Japan was attacked by the crop failures and
Kyoho-Age 900,000 persons died.

Famine at 1783~1787 In the whole district in Japan, especially at Iwate prefecture, 400,000
Tenmei-Age persons were starved to death.

Famine at 1833 ~1837 In the whole district in Japan, especially at Aomori prefecture,
Tempo-Age 350,000 persons were starved to death.
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Table 10 Classification of disaster.

I. meteorological disaster

1.1 wind disaster

1.

N N PN

destructive disaster by wind force
disaster by blown sand and wind dust
storm surge disaster

wind wave disaster

disaster by foehn

disaster by clear air-craft turbulent

air pollution disaster

disaster by severe local storm (tornado)

1.2 rain fall disaster

® NS wN

flood disaster

land collapse disaster

soil errosion disaster

inland submersion disaster
sediment outflow disaster

long rain disaster

dry and low humidity disaster
drought disaster

1.3 snow disaster

1.
2.
3.
4.

deep snow disaster
melting snow disaster
snow and ice accretion disaster

snow storm disaster

1.4 cold temperature disaster

1.
2.
3.
4.

freezing disaster (frost heaving)
sea and river ice disaster
chilblain disaster

law temperature disaster

1.5 intense heat disaster

1.
2.
3.

distruction disaster by expansion
spontaneous combustion disaster

high temperature disaster (sunstroke)

1.6 frost disaster
1.7 hail disaster
1.8 thunder bolt disaster
19 fog disaster
1.10 high humidity disater
II. terrestrial disaster

2.1 earthquake disaster

1.
2.
3.
4.

distruction disaster by earthquake
tidal bore disaster
land collapse disaster

earth subsidence disaster
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5. cave-in disaster
2.2 volcanic erruption disaster
1. lava flow disaster
2. ash fall disaster
2.3 land slip disaster
ITI. biological disaster
3.1 virus (infection, endemic disease)
3.2 insect disaster (pine bark beatle, white ant, locust, mosquito, fly)
3.3 bird disaster (sparrow, heron)
3.4 shell disaster (oyster)
3.5 beast disaster (wild animal, venomuso serpent, rat, wild boar)
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Fig. 7 Historical change of the disaster in Japan. (by Nishikawa, 1968)
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AT EIRE>THLWERBORERBELTLB530TH b, Fizld, ¥F2o/lHE, Fro¥Y, NER
HITPES Ttk OMBEHEOBILE ¥ 0 & A1) K82, MTLIE IEROBRLEERED
Iwflthso

4. RET230LLTHR—ORAELV>T IV,

INLOREDEBIZOWTRAENPIRLZEFHRL Fig. T X5 2 KEBEREE> Tnd,

3.2 # & &

BRE&M, SE2%50bLBnhLREOKM, B, REAEICHBNRERDODIZLERKEOH
Bk o TWnaW, LicdioTinghotugtks, #BEORLE LTRONIERAHNOFOHBRESNELD
Nnbo

HWER FIZED 2 bREIMEAOEEEEREICS 5 2 LE, BICRAFEBERYE, RRESBiE, BHERF
EBAKUEAR FROWTRARLEZES VT, TR EOBARENBBHELIZEL 5,0

LI TRhUHAFIBREEE LBV T, TOERRLTAHBRHELFARLTAL I

wFmEHOHBRETH B4, WOBRIFITL T, AROYW) MRHFHFIILTY, SoBvHFRLT
d, iiN3LET—BTELENEN, BRIZL > CHEREND LI LABMOBY THA5. PLEE
RO AEPE~OBBEE LR Lot Fig. 82 ¢ o tpUENLHEME P EET 8B HIEN
WLy, BRBELELEERENIHUTH %,

RITBOHBMETH 205, FMINTRISFHD L0 SEREDLNLY, THLEABNREAZRDOAR
o TWnEABRMIIZ, FINZIEFNRFROMMBEELLLEEbN TS, ZHIFN QMR XZHT 55
BTHH)0

AUBREISEBLIIABREOBAERICIERVEFRICHRL CREA2HEELYELILD, RUBBHRLE
LT3 MBOBRBIZL > THEDOREBRENREL L L L, BoBRERZOWTIIARBEE  H50TH
B 245, 1o70KEREOHEARNEY Table 11 ZHRLIS. 20L& ) THRITL - ThkEE
RETAIEABREBINENREZ > TR LW ZLRBOMBENEETLIZIETEKRLT, KNS

Fig. 8 Distribution of the attacking frequency of typhoon. (Data 1926-1955)
(by Sato, Okuda, Takahashi)
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Table 11 The critical rainfall intensity to cause the flood damage. (unit: mm)

(by Mizutani)

District Ciritical Rainfall Intensity District Ciritical Rainfall Intensity
Hokkaido 40 Western Tohoku 60
Eastern Tohoku 70 Shinetsu 65
Hokuriku 90 Northern Kanté 90
Southern Kanto 85 Western Tokai 100
Eastern Tokai 85 Kinki 90
Kiwa 100 Seto Inland Sea 80
Sanin 90 Southern Shikoku 100
Northern Kyushd 100 Southern Kyasha 100

Table 12 The period of disaster.
Advocate gﬁggoﬁegisaﬂer or Abnormal Period (Year) Remarks
yearly mean temperature, yearly
Briickner mean rainfall, water level of 35 so called Briickner’s period
Caspian Sea, etc.
Shostakovich | flood of R. Danube 530 | Multplieation of sun spot period
p flood of R. Rhine 33
" flood of R. Mississippi a0
Emerianova land slide in Soviet ”
S. Hayami water level of R. Yantze ”
T. Ito flood of R. Tone 33,99

— volcanic eruption of Mt. Fuji 60 Ea;ccl:%%ncc during 270 years
K. Fukuda g;::;ii;f several rivers in Tokoku gf;, 31,

T. Nagao 1? inflow discharge to Lake Biwa 57
H. Kawasumi | earthquake in Kanto district 69

FRLEAELOBOTCEEEILTH %,
33 B B ™
KEFRZORER A BRUEIOE LW IEE, AUENEIOR LT 2HHMD - T, SHREBENIC

HRTOIOh Tk, BPHICHEEL TRBFORBERLWI ZLEIILALONE, —BREZRERS

BEAET B EAFR—HEIE, KERREENTETRELENVWEWI B TH S,

SKBEOEHICE L ¢, E. Brickner i34 X ¥OKLP, EFEHKE, BKRRLT V72 OKFA O #E

BARBEEELHNT, [BTE 35 F0RPMBEETLII L EB> Tnwbo Tild Brickner FHiL vbh
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PO TEEDIEKROFRELTROL S 2 FENELONE T EERBRB Lo

L Bt 2. WAk
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o KR EO—RBELT

L #HEAFR 2 PBEHFR 3 fFRo3-o0F#EdELLNS,
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