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ESTIMATIONS OF DISTRIBUTIONS OF EARTHQUAKE
DISASTER BY SETTING SEISMIC FAULTS

By Zzuo Ozawa

Synopsis
Relations between distributions of earthquake disasters and their distances from seismic faults
are studied in ten destructive earthquakes in Japan Island. And we have a relation among the
seismic magnitude A7, the depth D(km) of the fault surface, the distance xo(km) from the fault and
the ratio of houses collapsed ¥ (%) as follows
x4=—66.2—12.4M—(0.345—0.0155D) ¥,

— N2
and Xp= %x‘;,

where subindex n of x is the grade of the ground.
Some seismic faults are supposed in the southern Kyoto Prefecture and the northern part of
Kobe City, and their earthquake disasters are estimated.
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Fig. 3(a) Distributions of ratios of houses collapsed to total houses versus the distances
from the fault in the Fukui Earthquake.
Fig. 3(b) Distributions of ratios of houses collapsed to total houses versus the distances

from the fault in the Kita-Tango Earthquake.

Vo MEDLHSBMHETRD 6N 3 h%ERT, Fig. 3(a) BIMBEDFHMEY (#="73, D=20km) DIZAD
Mg & DR x(km) & 28 (%) LOBBRERLALLDOTHZ, NHOH (BA) Behshoalsg
IR UTHBRO OB OECHIIIK D 2R ZTOERZRL TV E, T 5DARLERIOEULED bDEE
REIBEAETDEREICHEATN S, £, NPOH (B FEHFE (WEH) ohTehshose
BRI LU THESICRE DEVHIKZOEHARL T 3, T xARILMTEshshoLERIOT L THE
BOOBRLEVHMX I TOEHELRL TS, 25 LTINoDARENEFNOEBREREFATHEERTK
Vo BHEFREHFOHBOTNSTOFEC INEAUCLRESFIREL RTCIOOTEARE =i
KENZNOLERNKR SEHOLRBAERLTHEEREDLN S, TLAARE=FEIROTR, F_HEKO
FRERLTWEERTEL, xHRE—FERICHT 2B8OERERTERON S, CZTEIDEIH
LT, NEAREEZFE->TRADNDETRDETHE Yo DOIEIT (73.9110.8) LK o 3, THbDL
WiBmSE =g (LR KI-7cdt 2R 20OBETREBRNUBLILELENHICETHAS, ALk
#1B0EDILFEHEY (M=T7.0, D~5km) i3 L TITHH & Yo=(1304£2% &k O B, Tibb, W
B LTI 30T 100 BDOERE TP EDOBEICIE > T/ EERLTVBEDTHA D>, THUMEE
TH->THLLFAETREB, BROEIA—EELRBLUBRORBE L M LOBKR%ESZ/: CF. Richter
OMBESFEALBADOLETHI2LELNK, 72V ATERD LS ICEKREHIRIC O >TEAL LS Yo
DiEZESZ 5N 0 b LAEOEARME LT, ﬁbﬂbbwéwémJ%@E%H%LT%<®CME$®

HEOBALITHEOERIPEB X 2,
BEEZHBLSOEHTH L, BREMR dkm) KL T, IAHBICLIHBRIIFEETHS & LTHE
Shicflicid
FHGHIE : Y=13x70.0884, KxE R
STHIE ¥ —50.8 % ¢0.00864, % (o—Ep

— 4 —



IR BEREIC L B BROGOEE

Mikawa
km !
30-

km Kitaizu
30
\

| Tajima |

201 2ot * 2oL
‘e .
. *
. |
! I
' .
10~ 10+ 10+
« | \\\
| . i - N
| ‘ ! NS
| . i ; 0. AN
‘ ‘ ’ b\\\?r,
0 Lo 0 L Ole ams -
0 50% 0 50 % 0 50%

Fig. 3(c) Distributions of ratios of houses collapsed to the total houses versus the distances
from the faults in earthquakes of the Taiima, the Mikawa and the Kita-Izu,
respectively.

3OK Riku-y Ugosen

\ 10+

\

\,\ Oga " Shonaj

‘ km

20} 20} o A 20 A
OOA_P; Bembed ~
40% ~.
\\
o \
\
10r \ 10} \ 10F
ob—— Ot
Y 50% 0 50% ’
Fig. 3(d)

a0
0

50%
Distributions of ratios of houses collapsed to the total houses versus the distances

from the faults in earthquakes of the Riku-U, the Oga, the Ugosen and the
Shonai, respectively.

33



34 HABREFRFEHFEITS B (1§49.4)

fBHHIAE : ¥Y=1,800x 47226, BHHREAERE
BEWH 5,
HCRADZEE LT

x=p/<tan2L;0> ................................................................................................... (15)

ELTCORICAEBEE HTIID 2154, SERCHATIHE Y/ Vo O/NSWEICHL TR, 2BRIBED
INSOVEFTIRRICESE, RS EOETHRS LTI 2vbRAD 0T ZTRHESHETH 20T, ¢ &
Tid Chinnery OXXOMHM 72 %510 AN TRICHR DB 2 T8 - 720

BHMBOE S & HMICI7TFOS A HIED (M=75, D=10km) DHEAOW B, O OERE - 2BEEOD
BfRERT. KOTOLZLRIIIBITN CEOLEERE LURBOFSEERL T %, FEEEZBOTH 2 EE
THBOEBEIC L > TTTL A EBETRILICERET 2 L5100 5, ChSOHENFNOHBIITILTH
CRELESRTE—EOFRREROOETHI2DOT ORI LRHEATLE TS, MPDEIZZN TS
BHrehrbEBETREOMICAHLTNZESICRZ 2, EBESFICOHIRTRFE L UTERMREIEKICL 21
BOWEEITIE > 7o TOND FROERREICH 2488, BiEN, A, EE AREIFESLUCHE=ER
TTROBLICHZ2=FA, &, otk FARE EHEORTS %,

Fig. 3(c), (d) BZHBORBINEBICEZ FICHERD 5 2N EN O SEEINE &% WA KHRHEDIER
ERLTNR, TDT 5 TA2AEDL DB L - ERITERICRTL3-2D,
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Table 1 CHED </ =F . — F M, BEEOES D, RAO)TEHEING o, 6 O, RUZDI 77
ICHY T 2 HBOENERT .

Table 1 {TRIN/F M & a LOBFEE Fig. 4 [RT, CONPOHLHIEL S ICHBEME LEHHTE,
B HEERE M & a LRBEACESEBERICHECEBS 05, BEMER 1 HBOMEBNTRHRU
OB DS -7 &, NBEET ORI HRNEERT SHEIMFICEN LD S BRHBZR - TOOD
THICHESBELCRATZDTHA D, £, BHAMBTCRABEORMTEICE LEFL0ESLL, £

Table I. The values of M and D of earthquakes, those of ¢ and & in formula (I6),
and the grades of grounds (») in their focal regions.

Earthquake M (k?n ) ) 5 n
Hamada 1872 7.1 19.2 0. 360 4
Shonai 1894 7.3 23.6 0.220 4
Riku-U 1896 7.5 31.0 0. 530 4
Ugo-sen 1914 6.4 12.5 0.150 4
Tajma 1925 7.0 20 19.2 0.292 4
Kita-Izu 1930 7.0 ~5 18.7 0. 200 4
Kita-Tango 1927 7.5 10 13.4 0.130 3
Oga 1939 6.6 ~5 26 0. 350 >4
Mikawa 1945 6.9 10 17.4 0.215 4
Fukui 1948 7.3 20 12.3 0.045 3
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Fig. 6(A). Graphs of ratio ¥(%) of collapsed houses versus distance x(km) from fault in
earthquakes whose magnitudes 4/ are 6.5 and depths of fault surfaces are 2km
and 5 km, respectively.

Fig. 6(B). Graphs of ratio ¥(%) of houses collapsed versus distance x (km) from faultin
earthquakes whose magnitudes J/ are 7.0 and depths of fault surfaces are 5 km
and 10 km, respectively.
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Fig. 7(a). Distributions supposed of isoseis-
mal in a hypothetical earthquake
whose magnitude is 7.4 in the sou-
thern part of Kyoto Prefecture.
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Fig. 6(C). Graphs of ratio ¥ (%) of houses
collapsed versus distance x (km)
from fault in earthquakes whose
magnitudes 37 are 7.5 and depths
of fault surfaces are 10 km and
15 km, respectively.
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D=T=F 2 —F M 2RDTH L RICZOHROH southern part of Kyoto Prefecture.
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Fig. 8. Distributions supposed of ratios of houses collapsed and of afflicted populations
caused by a hypothetical earthquake in the northern part of Kobe City.
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