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Forecast of the Largest Magnitude in Aftershock Sequence
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Abstract

Moderate and large aftershocks followed by devastating earthquakes usually cause serious damages.
However, only few studies focus on aftershock behaviors. It is important for seismic hazard prevention and
mitigation to understand behaviors of aftershock activities. In this project, we will introduce Omori’s law and
Gutenberg-Richter relation to forecast maximum magnitudes (M,) during different periods after occurrence
of large earthquakes.

We expect that through this project, decision makers and the general public acquired more information
after occurrence of large earthquakes. We expect to analysis seismic sequence in the Taiwan region and
acquire empirical formulas to evaluate largest magnitude of aftershocks. In the second year, we apply our
empirical formulas practically and evaluate its feasibility. In the third year, we try to build up an automatic
forecasting system in Central Weather Bureau.

Keywords: Gutenberg-Richter law, Omori’s law

maximum likelihood approach (Aki, 1965):#
k4% Gutenberg-Richter relation¥ a # b 4 °

Cumulative number

1
. Moz Moo Moy Magnitude
[ — Gutenberg-Richter relation% & [ B= THERABREABZFFSLTE

B — 82 A — 3R T 5 MG R R E) B =al, a2, a3 5 R EHKXL2PRA
W EAMEY  REZALRABAEERE xEn4 40, 2 G REZndE >
BRI ESRE  ARRMEPAR D TEN 2w ppERBER riEEHe
BEHREM,) > aBlRAM=MBFZHIE - EN  THE AT RBLIE ZH ] o
= |65 B 45 5k KER B RAEM, -

V9 6 Ak B A E A 1R 4830 64 B T B 4t i
— Estomortslaw BHIRPNEEGBRERME M > EEREBYF
[l o £ & 2k # X Amodified Omori formula (X1.2) 1@ $7
ST R R R 2 b 1A SR B P R R 0 S B K dw
Wy B &R R 3t & R K=86500.0 - P=1.80 -
C=7.943% -
B B 64 A e 3 B AL (M) - 4 3 R A8
N B(N) oy # Bl - A E R B E B A b E R RA
Modified Omori's fitting curve 3% Gutenberg-Richter relation (X 1.3) i@ § 3t 5 i 3K R #
s W A8 S 92 36, 7 HL AL ] 45 0 42 B ¥ $£a=6.248 > b=0.857 -
" St A £=0.109 0 Foh R HEBERBEM)B22
BRI22 EEHA B EEFHNEEMS - BT
KB B enEnEME - E—FHAKLS
2% AN=1(R & R fa$eh % —EE > B Ak
RIAL)  RAER K BT AEA 4 6 AMAL « RAITA
0 2 TR RSB BBk 0 3t HAE R 2 0k RMLBL I LR R
St e t¥ (Blxa) - BREHFUERM
X R 15 48 38 o 0% 1] AR R B M) 14

54 30k

Aki, K., 1965. Maximum likelihood estimate of
b in the formula logN =a -bM and its
confidence, Bull. Earthquake Res. Inst. Univ.
Tokyo, 43, 237-239.

Gutenberg, B., Richter, C., 1954. Seismicity of
the Earth and Associated Phenomena, 2nd
ed., 310 pp., Princeton Univ. Press,

- » Princeton, N. J.

forsen e | Omori, F., 1894. On the aftershocks of earth-

Obs masimum magniade quakes, J. of the College of Science,

Sk it Imperial University of Tokyo, 7, 111-200.

: Utsu, T., 1961. Statistical study on the occur-
rence of aftershocks, Geophys. Mag., 30,
521- 605.

Time aftes mainshock (days)

(a) SR F] o B @ P 3t 3 2 3k RARE AL
BRZAFEE

B o B Fa) 2 80 R AL B 45



