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Stress Drop Characteristics of the Tsunami Generating Earthquake
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Abstract: A study for analysing the characteristics of the ‘Tsunami Earthquake’ and ‘Tsunamigenic Earthquake’ has been
done in terms of stress drop and tectonic characteristics using previous studies on magnitude, moment, energy, and length
of fault. The ‘Tsunami Earthquake’ seemed to occur mainly on the subduction environment with a very low stress drop of
about 10 bars and a thrust dip angle comparing those of the ‘Tsunamigenic Earthquake’ or other earthquakes. Released
energy to moment ratio of the ‘Tsunami Earthquake’ also seemed to be lower. Earthquakes which generated tsunami in
the East Sea seemed to be ‘Tsunamigenic Earthquake® with a stress drop of about 30~50 bars, and an average energy to
moment ratio. Hence, stress drop, energy to moment ratio, and thrust dip angle seem to be indicators of earthquakes that
produce tsunamis.
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Table 1. Fault plane solution, moment, and energy of major events (modified from Newman and Okal (1998)). “TE” and
“TGE” represent “Tsunami Earthquake” and “Tsunamigenic Earthquake”, respectively, “©” in the table represents loglO(E*/M,)

Epicenter °N; °E Depth

strike, dip, rake M, E°

Fvent Date (kam) G (0" dynem) (0Pep O O
A Sep. 02, 1992 11.20°N 87.81°W 15 303, 12, 91 34 0.017 -6.3 TE
B June 02, 1994 11.03°S 113.04°E 15 278, 7, 89 53 0.052 -6.01 TE
C Feb. 21, 1996 9.95°S 80.23°W 15 335, 14, 88 2.2 0.025 -5.94 TE
D Dec. 22, 1991 45.58°N 151.55°E 31 226, 16, 99 2.8 0.089 -5.50
E Dec. 28, 1994 40.56'N 142.99°E 28 179, 12, 67 49 0342 -5.16
F Dec. 03, 1995 44.82°N 150.17°E 26 225, 12, 95 82 0487 -5.23
G Feb. 07, 1996 45.29°N 150.45°E 49 235, 28, 113 0.64 0.057 -5.05
H Oct. 04, 1994 43.60°N 147.63°E 68 158, 41, 24 300 13.60 434 TGE
I July 12, 1993 42.71°N 139.28°E 16 0, 35,91 4.7 1.330 -4.55 TGE
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Fig. 1. An example of a model .for generating “tsunami
earthquake” (drawn from Pelayo and Wiens, 1992).
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Fig. 2. Simplified seismographs of an earthquake due to different rise time (T) with constant moment (Mo). a) with shorter rise
time (T) and b) with longer rise time. Simplified seismographs due to constant moment but different rise time are drawn with

thick solid lines.
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Fig. 3. Theoretical relationship between fault length and
moment with different stress drop (solid line) using the equa-
tion (5). Data from Tohoku University(1995) has been plot-
ted as stars.
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Fig. 4. Theoretical relationship between magnitude and fault
length as function of stress drop (solid lines) using equation
(6). Data from Abe(1995) has been also plotted stars.
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Fig. 5. Stress drop (solid line) as a function of magnitude
and fault dimension using equation (6). Earthquake data in
East Sea (Tohoku University, 1995) is plotted as solid square
and other region (Abe, 1995) as stars.
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described in Table 1.
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