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Seismic Moment, Aftershock.Regi'on and Tsunami Origin

M Ichzka‘wa
The Sezsmologzcal Sectzon, J.M.A.

Abstract Based on the equivalency of radiation patterns of P and S waves resulted
from a force system of double couple and a slip dislocation along a fault (Maruyama, 1963),
Aki (1966) mtroduced a relatlonshlp among the seismic moment and fault parameters such
as an area of ‘a slip surface and an amount of dislocation etc., and estimated the stress
change before and after the Niigata earthquake of 1964. !

In order to study a relatlon between an area of tsunami orlgm or of aftershock regi-
on and an area of slip surface estimated on the basis of the seismic moment, the following
relation between an area of fault surface’and an earthquake magnitude was derived usmg
data of b1g events occurring in the world.

\

log AU=1.5M+4.2, , e . .
. (A ;eme, U ;cm), or C '
log AU=1.5M~7.8 L 2>

(4 ;kmz, U;m),
Where A is the area of slip surface, and U the fault dlsplacement
Under the assumption that the area of aftershock region or of tsunami ongm of a
certain large event represents the area of slip surface whxch is produced by the event, amo-
unt of slip for some Japanese earthquakes whose area of aftershock region and/or tsunami
origin was estimated, were calculated using equation (1) or (2).
Comparing  amounts of slip thus obtained with those calculated from the Iida’s for-
mula giving the relation between fault displacement and earthquake magnitude, we find that
" the values calculated with the lida’s formula are several times as large as those obtained
from eq. (1) or '(2), except events occurring in Japanese islands. =Results for the inland
egrthquake‘s are satisfactory each other. - - : '
_The discrepancies of slip calculated from the present ‘equation and lida’s formula may:
. . be partly due to.différences of uncertainties of epicénter determinations for events occurr-
ing under ocean and islands, and may be partly due to variations in focal . mechanisms of
the earthquakes. .
To confirm a reliability of equation (1) or (2), similar’ equatlons exh1b1t1ng relatiofi .
between -earthquake magmtude and fault parameters were derived using Utsu-Seki’s formula -
giving relation between area of aftershock region and magnitude of main shock,  Hatori's
\ formula giving relation between area of tsunami origin and earthquake magnitude, and the
above-mentioned Iida’s formula.
The equations obtained from combmatlons of the above—mentxoned formulae agree
well with equation (1) or (2), provided that the systematic discrepancies in values obtai- -
ned from the Iida’s formula and equation (1) or (2) are taken into consideration. -
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" Fig. 1. Seismi¢ moment M, vs earthquake

magnitude. M for some large earth-
quakes occurring in the world. Data.
used in the plot were taken from the

paper of Brune et al (1967),.
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AU vs M, .

A ; area of fault surface in cme,
" U ; fault displacement in cm, and

M ; earthquake magnitude.

Fig. 2.
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Fig. 3. U (cm) calculated from an area of

tsunami origin given by Hatori (1969)
-using eq. (1), vs M. The straight line
in the plot indicates lida’s formula
~ giving relation between fault displacg- :
ment D (cm) magnitude M.
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Fig. 4.. U (cm) calculated from area of after-
) shock region given by Utsu—Sek1 a9
55) using eq. (1), vs M.
‘@ ; earthquake occurring under 1sland
O earthquake occurring undet; ocean,
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Fig. 5. Various relaﬁons between AU' and M

derived from formulae (cf. egs. 9,
10, 11, 12, and 13). Numerals ‘in the
'plot correspond to .the equation num-
ber in the text. :
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