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Historical Earthquake documents compilation & relocation
Historical waveform and document compilation
Digitization of historical waveform

Data-base of historical waveform and document
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Eight disastrous earthquakes which had caused death of 100 or more person in
Taiwan before 19000. Two events caused more than 1,000 death: the 1848
Changhua earthquake and the 1862 Tainan earthquake.
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Reports kept in the palaces
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Reports kept in the palaces
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The 1792 Chiayi Earthquake

At 1-5 PM on August 9, 1792
712 persons were Killed

781 persons were injured
23,567 houses collapsed

Chiayi:

352 death, 432 were injured

14,607 houses collapsed

(14,426 tile roof, 438 thatch roof)
Changhua shook slightly, no damage

357 death, 349 were injured

9,901 houses collapsed

(9,723 tile roof, 507 thatch roof)
Taiwan and Fengshan

4 death, 67 houses collapsed
Tanshui No damage

23.7N,120.4E,M,=7.1 (Hsu, 1983)
23.6N,120.5E,M=6.75 (Lee et al, 1976)
23.6N,120.5E,M=7.1 (Tsai, 1985)
23.6N,120.5E,M,=7.1 (Cheng and Yeh, 1989)
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Ta-mao: Lu-chu-pon (F + % &) Ta-mao: Mei-tze-keng(§# i ¥v)

the floor subside more than a foot, The ground opened suddenly,
the ground outside the north wall one firewood collector dropped
uplifted more than a foot. Into the fissure. Then the ground

rice field subside closed.

1792

| - 114 yr
1906
| - 106 yr
2012 277

The Meishan Fault (1906 Meishan Earthgauke)

23.55°N, 120.45°E, Dep=6 km, M, =6.7, M,,=6.9
Fault-plane solution : strike75°, dip90°, rake-141°



The 1848 Changhua earthquake
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The 1862 Tainan earthquake
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The 1867 Keelung earthquake
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Earthquakes are very common and do enormous damage.
In 1891 on one day four shocks were felt, and a month later
two more. Years ago at Kelung rumbling sounds were heard,
and the waters of the harbor receded until fish of all sizes were
left wriggling and floundering in the mud and pools. Women
and children rushed out to secure such rare and enticing
prizes, but shrieks from the shore warned them of the return
of the water. Back it came, furious as a charge of battle,
overleaping its appointed bounds, and sweeping away all the
houses in the low-lying land along the shore. The story of that
tidal wave is handed down as one of the great catastrophes in
history. At Kim-pau-li, not many years ago, a shock was felt.
Rice-fields suddenly sank three feet, and the sulphurous water
rose and still covers the place. Sugar-cane i1s now cultivated
in large tracts where boatmen plied their oars in 1872, and the
waters of the Tamsui River glide over places where stood vil-
lages in which I preached the gospel twenty-three years ago.

Macdonald (1895)(.5 #
From Far Formosa(P.53)
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8 disastrous earthquakes before 19000
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Catalog of fault-plane solution (1900-2010)
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Distribution of soil liquefaction observed with historical earthquakes

210 soil liguefaction caused by 28 historical earthquakes
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Historical seismograms : 1897-1960

1. Original seismograms :
Gray-Mine seismograph, Omori seismograph, CMO type strong motion

seismograph , Wiechert seismograph
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M, =6.7, M,=6.9, M=6.8);4 2;(6 1% > F# 12F))(% & 75 cm x 30 cm)



2. Copy seismograms :
Various reports in the appendix of copy waveform, and hands depicting
waveform information

o @ P AT G - O (Gray-Milne) 3+ 2 R 4c4%1904£ 1172 6p L = &=
% (23.675°N, 120.250°E, Dep=7km, M, =6.1, M,,=6.1);& 25 5 &% ; (" 5~ %
B2A A - L, X &5 F,1906)(NSx5, EWx5, UDx10)



hands depicting

1906/01/21 Japan Earthquake

- 2 cm Taipei Observatory (Omori’s seismograph) E-W x 10
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The seismogram of 1906/01/21 p + = £ &% earthquake(34°N, 127°E,
Dep=350km, Mu=7.6, M;=8.0), observed with Omori seismograph in
Taipei Observatory



3. Lack of seismogram, only text description
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A text description for the 1906 San Francisco earthquake observed at Taipel
Observatory



A text description for 1911/06/15 Japan Amami O Shima earthquake(# % + §)
(28°N, 130°E, Dep=100km, M,=8.0), Taipei Observatory



o

A text description for 1914/03/15 Japanes Akita Prefecture Earthquake(# @
i3 2) (39.5°N, 140.4°E, M,=7.1), Taipei Observatory
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A text description for 1918/02/13 Shantou, Guangdong, China earthquake (¥
& 4088 &), Taipei Observatory



Data processing procedures

Classification and number :
Year/month/day_station_instrument

Code Name Bl < LH Day of installed
TAI TAINAN . 1900/01/-
TAP TAIPEI oAt 1897/12/19
TCU TAICHUNG o 1902/01/-
HEN HENGCHUN 12 % 1906/01/-
PNG PENGHU i 1900/01/-
TTN TAITUNG - 1904/09/-
HWA HWALIEN it 1914/01/-
ALS ALISHAN e 2 1933/07/-
KAU KAOHSIUNG B 2 1931/06/-
ILA ILAN ¥ 1936/06/01
HSN HSINCHU F575 1938/08/01
HIS HSINKONG ATk 1941/02/-
TAW TAWU > 1942/11/-
YUS YUSSHAN ENNE 1944/01




Seismograph

code seismograph PRKY 2 LI 73
G1 Gray-Mine Seismograph Ra-4EISAE RR

01 Omori Seismograph-EW L AR RR(LT W)

02 Omori Seismograph-NS AR RR(RAW)

S1 Low magnification Seismograph [l s 2

P1 Portable Seismograph HE AR RR

W1 Wiechert Seismograph-UD FHFE RR(ETE W)

W2 Wiechert Seismograph-NS,EW R RROKT )

iRl

% “+Omoris E h1c451902/11/21 5 2 s 465 % 19021121 TAI O1
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Gray-Milne Seismograph
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oo Pl AR g -oF f 2 (Gray-Milne) 3 &= 2 iR {c471904 %2112 6p L = = &
(23.575°N, 120.250°E, Dep=7km, M, =6.1, M,,=6.1)% 7} % &x(= +Lm~5:—\;, Lo e
5,Z& 3% »10R)

Fh% ¢4 £ 19041106_TAI_G1



Omori's horizontal pendulum seismograph
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A% 3\ B 2 & (Wiechert seismograph)

1928 17 5 A4 B ig #72k B 3+ 2 % ¥ 5 8012 chigmak(Wiechert) X & 2 k(-
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CMO-type strong-motion seismograph
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Data processing procedures
Consider the follow-up use, data storage, the results show, costs factors
The digital images instead of traditional microfilm storage methods.

resolution: 300 dpi
Storage TIFF(7O -90 MB), JPG(4 -7 MB)
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Data processing procedures

Digital data processing :
Analog waveform using digitized table for digitizing
Digital image records using image processing software for digitizing
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Data processing procedures

F Correction of arm length :

R:##&kE C:##8¢98% P1,P2,P3: 449
————— 4= N ] - FEAF AR




Equal spacing interpolation: At=0.1 second, 10 point/second;
Baseline correction: least square method & zero-mean base-line correction;
Instrument correction: Fast Fourier Transform(FFT)
Bandpass filter: 10y e S
t To= 5.0 sec. =2.0:
N B
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Seismogram of Gray-Milne seismograph
Lack of parameter of instrument




