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Review of the 1935 Miaoli Earthquake in Taiwan

Gen AOKI, Yuzo ISHIKAWA and Yasuhiro YOSHIDA
Meteorological Research Institute, 1-1 Nagamine,
Tsukuba Ibaraki, 305-0052 Japan

We investigated the fracture process of the 1935 Miaoli Earthquake in Taiwan. It was followed
by a large earthquake (the second event) about 24 minutes after the mainshock (the first event). The
second event occurred about 35km away to the north from the first event. It is described that
damage of the second event was more severe than that of the first one in the north part of disaster
region. For the 1935 Miaoli Earthquake, a two-faults model composed of northeast fault and
southwest fault was inferred from geodetic data. It is estimated that the northeast fault was probably
caused by the second event which was induced by the first event from consideration of waveform
analysis, damage distribution, location of the second event epicenter, and increase of delta CFF by
the first event. Therefore, we conclude that relation between the first event and the second event is
not usual mainshock-aftershock relation which means that aftershocks occur in the source region of
mainshock, and that these earthquakes are twin earthquakes.

In this study, we could discriminate two events, because these were observed by seismograph.
However, if several earthquakes occurred close by time and place, in case of no detail report about
time and place, it would be difficult to discriminate these earthquakes only from damage
distribution, crustal movement and historical literature. For investigating historical earthquakes, we
must be careful about such situations, and it is important to read original literature as carefully as
possible. On the other hand, it is undeniable that the several events are regard as only one
earthquake.
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Fig. 1 Epicenter map of the 1935 Miaoli
Earthquake and its aftershocks [Taipei
Observatory (1936)]. The earthquake of
No.1 on this map corresponds to the second
event in this study.
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Fig. 2 Seismic intensity map of the first event [Taipei Observatory (1936)]. (a): in extensive region,

{(b): in limited region near epicenter.
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Fig. 3 Seismic intensity map of the second event [Taipei Observatory (1936)]. (a): in extensive region,

(b): in limited region near epicenter.
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@ (deg) & (deg) A(deg) L (km) W (km) D (m) M (N-m)

Fault 1 157 80 0 20 10 1.5 09-10"
Fault 2 293 50 90 35 10 2.0 2.1+10"

¢: dip direction, & dip angle, 1: slip angle, L: fault length, W: fault width, D: slip amount, M =
¢ DLW: seismic moment, g = 3+10"N-m
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Fig. 4

Optimal fault model of the 1935 Miaoli Earthquake inferred from geodetic data and
mechanism solution by P-wave first motion. In figure of fault model, left figure: horizontal
movement, right figure: vertical movement. Calculated values using this model and observed data
are shown in both figures. [Sheu et al.(1982), Sheu et al.(2000)]

strike/dip/slip : -157.0/ 50.0/ 90.0
Mo = 2.5x10" Nm (Mw=6.2)
depth = 5.0

Ts =10.0

strike/dip/slip : 59.1/ 65.6/ 163.8
Mo =4.7x10"® Nm (Mw=6.4)
depth= 5.0

Ts =0.0

time(sec)
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Fig. 5 CMT solution estimated from waveform analysis of the first event. Most of the waveform is
explained by strike-slip fault located in epicenter A. The contribution of fault B is less than half of
that of A. In addition, fault C has few contribution because A represents. [Ishikawa et al.(2000)]
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Fig. 6  Damage distribution map for each town [HONDA and TAKEHANA (1935)]. (a): number of
killed per 10,000 population, (b): number of razed house per 1,000.
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Table 1  Magnitudes of the first event and the second event by various literatures. Original

magnitudes were determined in the literatures written by Gothic in this table, referential magnitudes

were described in the others. These literatures are listed chronologically in this table
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