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ESTIMATION OF NUMBER OF THE DEAD
DUE TO CATASTROPHIC NATURAL DISASTER

By Yoshiaki KawATa

Synopsis

The technical terminology of power of disaster prevention and its potential has
nover been defined quantitavely. The effects of hard countermeasure and soft one
are given by the function of one’s lifespan in any area such as country, state and
city. Power of disaster prevention can be expressed as equivalent lifespan(EL)
which is calculated by DPAJ (Disaster Prevention Appraisal Index). Disaster
prevention potential(DPP) can be also defined as product of population and EL.
Natural disasters are devided into two categories, i.e., uncontrollable disaster and
partially controlled one. The former occurs without any countermeasure so that the
number of the dead depends on only the power of natural disasters. The latter is
characterized with social immunity against natural disasters. The population density
is introduced to estimate the number of the dead in both disasters. The estimated
number of the dead shows good agreement with the number empirically predicted.
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Fig. 1. Probability of encounters with natural
disaster during one’s lifespan.
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Fig. 2. Property and information clusters of social factors which correlate with
lifespan (the number 0 corresponds to correlation co-efficient 1 and 100

means —1)%.
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Table 1. Correlation coefficient between lifespan and some social
factors related to property and health®.
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Fig. 3. Relationship between annual income in every prefectural
inhabitant and lifespan®.
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Table 2. List of catastrophic natural disasters.
{a) Earthquake and storm surges

Disaster Country Year Nurélber of Risk to life Ln"espan
ead (in years)
xX10* xX107?
Earthquake | China 1290 10 1.69 22
” 1556 83 9.9 27
U.S.S.R. 1667 8 — —
Italy 1693 6 4.51 30
” 1693 9.3 6.94 30
India 1737 30 1.57 23
Italy 1908 7.5 2.45 49
China 1920 20 0.47 28
Japan 1923 14.3 2.38 57.5
China 1932 7 0.163 30.5
U.S.S. R. 1948 10 0.571 55
Morocco 1960 1.2 1.01 43
Iran 1962 1.2 0.580 48
” 1968 1.2 0.354 49.6
Peru 1970 7 4.96 51
China 1976 25 0.366 64.6
Iran 1978 2.5 0.737 56.8
Mexico 1985 0.8 0.0102 69.4
Ecuador 1987 0.4 0.427 60.7
U.S.S.R. 1988 2.5 0.00897 69
Storm surges| Netherland | 1287 5 38.6 23.5
Indonesia 1737 30 1.57 23
Japan 1828 1.3 0.406 38.5
India 1864 5—-17 0.226 23.5
” 1876 20 0.769 23.5
Vietnam 1881 30 — —
India 1882 10 0.373 23.5
” 1942 4 0.125 30.8
Bangladesh | 1963 2.2 0.3711 40.4
” 1965 5.7 0.917 42.8
” 1970 50 7.14 46.3
India 1971 1 0.0228 46
” 1977 2 0.0328 51
Bangladesh | 1985 1 0.0101 58

FIBSEICBVTS, HRBBORE &L HITHEKEENIED > TERLI LR, LEXTRRDOBE -
EHREOELENS LA TH E, 20BER, FEI L TREANCH L TYUROAL BB TTE
MOBHobiI T, KECHLTZEOIBIHEE LS 2528 b1, TDR®), FBREEbIT GF
BEMOEME L HIT), HREZISHLTRAICULIERRLOE,->EVL D, ThH, o5
O K R OZE LB TREDIOHEL TV S,

SEEEBEMD O BLL LRI NE, VI bEN—FYZTOMKAS ZEENREARET I LN
D, BIL&AREY—vOREORELZEVIEDONE, HEVRIKELBRETE S, £OHIZ, Fig
8 obhakHic, KiEsHhHe i3 THCED - THLE Y R 7BBDLTVEDTH B,
TRbL, BECH L TEEOGESFEINS, VIR0 REANCH L THENTETVS
biITHB, Lich-T, ANEIREEEEEL IEEHURELS > TEEWI LR 2L, Tld, FERE
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Table2. (Continued).
{b) River flooding, tsunami, famime, landslide and eruption
Disaster Country Year Ntﬁ?tc)li;c?f Risk to life (Iﬁlfeysgfs
x10* xX107*
River flooding| China 1642 30 2.22 22.5
Japan 1786 3 0.984 35.5
U.S.S.R.| 1824 1 0.153 35
China 1887 90—600 2.3—154 23.5
” 1939 several millions | 11.4 33
Tsunami Japan 1498 3.2 3.36 26
7 1707 2 0.687 30
” 1771 1.2 0.393 34.5
Portugal | 1755 1 4.34 32
Indonesia | 1883 3.5 — —
Japan 1896 2.7 0.635 47.5
Famine India 1769—170 300 3.95 23
Japan 178286 20 1 34
Ireland 1846 —51 100 4.2 40
China 1876 —"179 9001300 1.97—2.85 23.5
India 1876—178 350 2.29 23.5
” 1896—97 500 4.46 23.5
” 18991900 125—350 2.23—6.25 23.5
U.S.S.R. 192122 120500 3.96—16.5 37
China 1928—29 300 1.75 29.5
U.S.S.R.| 1932—34 500 10.3 40
India 1953—54 150 2.27 36.5
Landslide China 1920 18 0.429 27
U.S.S.R.| 1949 1.2 — —
Peru 1962 0.4 0.369 51.6
Italy 1963 0.2 0.0394 66.2
Eruption Mexico 1982 0.8 0.106 66.8
Columbia| 1985 2.5 0.873 63.7

BEORR L FROBIROBEH S & ORREPYIH T,
BE IR HIERHISR A 13 R EBIRICRE T %,
fEl DO ELEN - FENEB S H L D150,
BRI BT AEROTFAEL Y=y 7 - FERORFHNBER SN S,
KEROEHORE S - FHRIKFHEDOFERTS %o

RSB EDL S BBAICEIZDTH A D | DRANFEFEBKEORLALBINTEENL I,
ZFOEME, REAVTIIIZTEN—RIITHEPRORELTOTHRET 2BEMNH 5, ZO%H
i, DED2DICEEDBIENTEL D, THDD,
(@) FLLEEOKEDORE
A DBEDBED S Th, HARBEOBEICE b7 ->T, FLOHIEROXERESRE SN S,
B AETWENA S A O T 4 v 2 IS AEE, DO o0EEE DT L EIEHL Y,

Ch S OERSERERET N, REHOREICHEU > TS 5, FlE LTATLOENLEE
2V, DEOEROEAL LTV, EFERICKRE LS v IV VY FHHRITT HOT, FAlCT
BEEEREA 2 B O L AIERTE T, FEIH L TERBHN TS~ 1o L L, [ARSHETT220FE
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Fig. 9. Change of risk to life due to natural disasters between Japan and U.S. A.
(the data in U.S. A. are modified with the ratioc of population density
in Japan to that in U.S. A,
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