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Introduction

December 18, 1867, a disaster earthquake occurred in
northern sea of Taiwan, and triggered a tsunami, hundreds of
persons were Kkilled and many houses were destroyed. Because of
the age, lack of detailed literature data, for this limited
understanding of the 1867 Keelung earthquake and tsunami.

This earthquake may be closely relative with the northeastern
extending of Shanchiao fault. Earthquake and tsunami inflicted
severe damage on the north coast, and impact of the entire Taipei
area. There are many important constructions in this region, such
as nuclear power plant. It is worth further study and discussion.

This study from the collection and collation of historical
document to proceed, with assessing the reliability of data and the
corresponding site locations. The use of GIS to build disaster
spatial distribution. Simulated intensity map to evaluative source
parameters.



Collection and collation * Covering Taiwan and neighboring regions

of historical documents * Chinese, Japanese, and other foreign

* Data integrity and originality
Data Reliability Analysis « The credibility of the author and content

* Ancient names validation
Verification of names in literature « Ancient map and current map comparison

Evaluated the corresponding intensity ° Reference to the CWB intensity scale

(crustal deformation and tsunamis)  Consider geographical distribution

» Ancient map location (GIS)
Build spatial distribution « Converted into current map

* Active faults, submarine topography, and other
Estimated source parameters « Epicenter, depth, magnitude

* Empirical attenuation formula, intensity map

Simulated intensity map to evaluative e R :
» compared with disasters distribution and simulated map

source parameters

Procedure of data processing



Collect and collate historical documents

ID | Data Source Classified Remark
11' l()ﬂ:l.(:lal file .’ 01 | X AR S/ &+ vw/BRIzEA8T) Original document
rackotdocumentito ,ia'imﬁ%%%—ﬂfigmﬁl document
03 /fca"\%%\ F=/RR3EAEAST Original document
2 04 | & BRI/ HNEKE0892) Original document
’ . o5 [ SukE/E=1 Han A £ £ %.(1987)
Local version 06 [ 18817 BA &M% S RECMBRE AT | Mo F K EM198)FA
of literature 07 | North China Daily News/1867.12.19 WS B ERA9IST)ELR
L | 08 | The North China Herald and Market English original document
Report/1868.01.08
109 |FREESE KB 4 4 54(1983) translation
10 | Alvarez/Formosa 1% 54(1983) translation
3. 11 | Macdonald(1895) English original document
p I 12 | Davidson(1903) AR (1981)F A
€rsona 13 [ TMO(1914) English original document
records and < |14 | B AZENER(1913) Japanese original document
article 15 | K& £ E(1951) B A E ok #enF A 2 £ (1987)F A EVCEEY
FRAFERLA996)TEF EHER | H LR
16 | &M% (1991)5] A Ehh A e F A (1996)5] gk N3
17 |45 % 52 (1987) % B /5l s SF & SHEA kA 3 AR A (1996) 5] i NEEH
18 | Soloviev and Go(1974) SRk An FARA(1996)51 A F A ER |15 EF
T 19 | FAE £ X (1977) SF A oA £ AR A (1996) 5] 3 - K
- [20 | B A-#R4945 A 258 A e B A H(1996) 5] i B FARM
4 21 (20 2REETLE Temple history
) . 22 | KK FHKALES B B AR S Temple history and Stele
Temple history | 3 cewremranresgis AL E F 48 R
and stele 24 | #AETBRBARES/ FBRENEAEL |[MLETESIEER
25 | B B FF4R/934F12 A 27 B +35 interviews
=126 | ¥ EEFR/93142 A 29 8 +5 35+35 H Temple history and interviews

Historical documents are difficult to describe with English, and my English is poor, if not clear at explaining. Please bear

with me.




1 ] . £ 1if | 1d |
—NA\NEFEMBREETFHA+NAE, BANEEEFS DY, §TT—TEE
AL, ERJLBE, AFERARLNEKCMFERmP, B THRMAD, LE, &

HMERBEPERATS A ELRE, BRKHIT RN, TFILE AR,
C881EBISE XA HMEY (KD F+LH HHE ¢5 B % K8

4y T11—15  Translation by 33 = £ £ % (1987)
December 18, 1867, a earthquake occurred. Sea water rushed out
from Keelung, leaving a dry berths, for a few seconds, with two tide |
waves while back, junk and people were submerged, Keelung, Ching-
bao-li, and ® H 7} towns that its part soaked in water. Tamsui was
severely damaged, several hundred people deaths.

XX 6~ EMAARTS A F/ 1881 FEM A M H H o/ F T R RIS T — ANt
FEFELT—ATAB  BARKEARBSMRENE > G T BB AM 2R
BArsg > BERHERBFERAAFOE  FRTAHRMADT - X%~ 20ERE

HANE AR i A Rk - BOKE B R EHIR > HREART - GHERELR,
1987)
7~ FHREHR/1867.12.19 : (T LE) B > MR EHF L AR —RUEEHMSOEL
R, 1987) (BEHRALBRE TR - AT RFALRBEATEE) ()
‘ 8 » The North China Herald and Market Report/January 8th, 1868 (English original
document)
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Document No. 8: The North China Herald and Market Report/January 8, 1868 (3t #3£#)
HPEFBELHESH (1987 F HER £ M £ FH BR/1868.01.04



V20 TANSOL . :

i~ Tho quirt town of Tamsni becamo tho
seeno of much vxcitessent on the motiing
of the' 18th, in comsequencd ¢ srribilo’
eurthquake expeticuced
roanbling voire was previously Ne
‘the only inthnation we had wnaa slight
viboation st Sirst, which drove va out of
Ahe houso, until it increased = much.as’
to Jnuke va stagger like drunken men.
While we stood recling abogt, prupared

anldenly attracted to tho wext hill (wpon
which stamils part &f the town of Tamsul)

0% ormshcag newe and n donge elowd
dust,. which tou trulv indicatod thas
WDANY liguses had bocn shaken down. The
peoplo woro in & wild stats of supimsation,
and  rushiod . nbovt  bewililewnd, Jike ante,
Tho aveno on the WUl wes awiul; villagom,
rppnrently paradysed, stoad looking at the
Aldbiria of heir hoses, too frightencd even
to try and extricate the unfortunstos who
wez0 hurbod alive beueath the ruins, The.
Foreign Oustowss officers imnediatuly wont
to th. scone of dissaler, to rendior what'

Jitthe  nesistanco they could. in yettjng [THTY

out’ the suffesere ;—but it wid 3 hopeless
tadki. The mud wells of the mative howsex
nrpoarod te bave fallen fnwanls and crum.
‘bled at onen, gqud with the roof above
Adubarred all ohauce of saving penple alivoe,
Hoes or spados could sot be found, the
pouple wera too slaumed or indiffgront to |
o any thing. o o AR |
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Document No. 8: The North China Herald and Market Report/January 8th, 1868 (3t # ##4R)




3. Personal records and article

O~ FREESE > KRB AWML HRZTHEG(ALG) ' 64 - 63t - Mt @ TRBXNFZHE
(BE):BFE R BRER  CREER - | (1875, 1983)

10 ~ Alvarez,Formosa : 1867512 A 188 > b EFZ » L B F K > KBRS HEHEIE -
AKACREFE  AEMMTHELE ) AR KAXAE » RELLZ > MHEE > &
MEEZ Mk o Dk E—it & - RAZERFZET » THER > L&
SOENFTHE - KO LT > FEWHR; — oG T REHEN FETF
R&@fry > HRTEHCBRERAR - bthiEs TEMNHAETRSE - (185, 1983)

11 ~ Macdonald (1895)/From Far Formosa(P.53) : (English original document)

12 ~ Davidson(1903) The island of Formosa, past and present : st E £ & 75 2 54 A R F ™M
LB R KL MAETA R LR EEAERKE - HEAGHRIEOINEARE - £
S RABEETERARBE ML ELXAE—RE - F—JObEBAL+
AN AEREMAETAERALE - B ARAGERAY  HETHEARENFL
THEDGRE S © F Mg aAH INRAAAEEN o T RA T B o Z KNS — 8%
G 56y /BIR - M % — BRI = 6 B KOTR A A RHF L AR B RS L 0 B
BMGEWAGTRODHBEE - RS @GR e LR MARRRMISE - £3F 53
o RREMAEIRE > A — 2L RE @R KLk L ey @& il AR - 5k
AR E KL T8 A AR R RAFCER o WINRA R AR S AW EIL 0 &k
A REMIER - AGIAKR AR 4o » RITREAA S HE > BEAFTHEIHEA -
(#2 ¥4 B, 1981) a few houses near the sea damaged
Hot water from the crater containing sulfur springs
The deepening by a few feet of the anchorage at Keelung



13 ~ TMO(1914) The climate, typhoons, and earthquakes of the island of Formosa (Taiwan)
(English original document)
‘ 14 ~ FARZABR913)/F G FRIZHAT 52 e 2RO (Japanese original
document)

15 XFA2FA95) "aARE LR, 1 (1867F12A18B)E X KB KM E » 215
o omw o RE RS Kb a s S B/ 8 #0K(The crater lava overflows/ hot
water outflow) (341 F v &8 £ %, 1987)/(3F B4 o fu £ 42/, 1996)

16 ~ To quote &L % (1991) quoting ¥ 3#k description : sbR BH# 48 T 38/ 1N 8F » #.)74120
~E RO E RS 0 4-5% At/ Tsunami lasted 38 hours, flooding 120 km of coastline,
4-5 million deaths. ° (3% 9 ;6 f2 £ &4, 1996)(Content is the same as description of
Soloviev and Go(1974) for the 1781 tsunami in southern Taiwan.)

17~ 514582 (1987) 2 " Y EGHE L F& ) TRBEEFENILOTFI2A188 » B
B REI121TEILE255FK » BRT > EAREB2ZEW > BHEILBE AL R
BT EBBIA LK RLEAERE > REE ) o GFALNERM, 1996)(N A E F)

18 ~ To quote & #& ¥ quoting Soloviev(1974)(Russian) » #%F /T @ & F £135A% > 5 L7
165/~ %/ Yangtze River water decreased first 135 cm, and 165 cm rise.(3FBA e fu £ AL,
1996)(Soloviev and Go, 1974)(If the earthquake and tsunami relation to the Shanchiao
fault should be increased and then decreased.)

19 FHEERKRN97NZ " B AR EWELET | BEMHE - (FFALFF Y, 1996)



GEOQLOCY 53

lodes .\ yaartz, Tt is difficolt to estimate the quantity procured
annually, although it must be consaderabie,

Great physical changes are continzally taking place on the
island. What was once a large and beautiful lake is now the
fertile Bang-kah plain. Storms and freshets brought down
vegetable matter from_the mountains, and the bottom of the
lake was gradually elevated. Meanwhile the waters were
grinding and pressing against the spar that joined the Tai-un
and Quan-yin mountains, forming the lower bank of the lake.
At some time a violent canthquake-shock rent this spur, and
the waters roshed madly down to the sea, leaving behind
a rich alluvial plain, and cutting what i$ now the channel of
the Tamsai River.

Earthquakes are very common and do enormous damage.

_In 1891 on one day fous shocks were felt, and 3 month later

two more. Years ago at Kelung rumbling sounds were heard
and the waters of the harbor receded until fish of all sizes wer-
left wriggling and fioundering in the mud and pools. Women
and children rushed owt 1o secure such rare and cuticing
prizes, but shricks 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-h, not many years ago, a shock was felt.
Rice-ficlds suddenly sank three feet, and the sulphurous water
rose and still covers the place.  Sugar-cane is 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 1 preached the gospel twenty-three years ago.
Changes are taking place, too, all aloog the shore. One might
suppose that the hard rocks on the east coast would be able 10
resist all foroes and influences.  But no ; tides and waves of the
great Pacific tunnel, undermine, and wear away the bases of the

74

LIET OF REMAREARLE EARTHQUARLS IN FORMOSA.

1867 Decomber 18 10 aom. |Extreme A violent earthguake ocomrred on

Ncmth! the const in the extreme north of

the igland, accompanied by a
seismic tida] wave, which wrooght
great havoe on many buildings and
cansed & large loss of life. A
foreigm officer, who wae stationed
at the Keelung Custorn House, at
that time, reported thia earthquake

as follows:

= At Reelung some fiftoes shooke wero fodt
during the day, Lot it was the flrst movements
thet did the dnmsgy. In fiftoen seconds
nfter the fimt peroeptiblo shock the datangs
ums done sxxl (s town of Koclung was in
raiss  The force of the eartbqunke mny be
Jodzed whea it is nodil it the witor of
Eeeluns barbour man oul, Iewving {1s bottom
of o bay exposed.  Foetumatoly there ware
no foreign vessils presont, bot the Chinse
junics which were ther, bupe azd small,
wese in ooe secand Jeft dry oun (he bottom
nnd io nuother canglit by the hoge mtarning
wnve to be either swxmpwed or dashed into
the town with fersfial spond, to woek hnvos
amoag the fow remnining bouses Jeft ninr
the shoce  Mulfitodes of fish were throws
upcn the shoe ned promptly galeced by
tle populsce. The enrlh openad fn plveis

nod clossd apnin A bupe piepe  was
{armed by the wplitting of a moustaly sl
through which ©o@ runs a streom of Lot
wider from a voleanle pit abounding with
salpburous springs nod peysers,  Mavy

the deepening by a few fed of e

nackompe al Eeelung,  The kes of life vas

Dtver EnOwn; I 3= extremely 0o

thers was mny comnt meds, but probahbly
| bundneds perished”

Document No. 11: Mackay(1895)/From Far
Formosa(P.53). Mackay arrived Taiwan in
1871. The descriptions of tsunami in Keelung
are different with the other.

Document No. 13: TMO(1914) The climate,
typhoons, and earthquakes of the island of
Formosa (Taiwan) (P.74)
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Ching-bao-li bao(é 2 Eﬁi) document of No.14 (Okamoto, 1913)

Original document using the ancient Japanese writing

Date:
At 10:00 on December 18, 1867, the first occurrence of severe earthquake,
followed by tsunami along the coast

Earthquake:
The earthquake sound was heard before quake occurred..

Tsunami:
About 5 minutes, seawater dramatic ups and downs, about 30 minutes, the sea
backwards 400-500 meters, exposing the seabed. Seawater back as tsunamis,
water rushed #=% and K &, wave height about 6 m. Ching-bao-li and Pa-tao-
chi area immersed in water

Land subsidence
=338, Bkao, F= % 38 region, the subsidence about 7 meters, neighboring areas
2

Ve

a little subsidence, multiple cracking occurs, = 38 and #% /% 38 area are
particularly many. Candlestick Rock fall about 3 meters.



Ching—bao—li bao(é 2 Eﬁ:) document of No.14 (Okamoto, 1913)

Landslide and ash reduction
K EAFHETE and = £ 45 area occurred landslide, about 600-700 m. The

smoke contained ash occurred at XK E&AFIFTR ~ FLAz3Fand = £ 45 regions.
There 1s small amount of ash reduction in sunny day, but does not happen
often.

Spring
Spring ejected about 12 m at &z 3, most people have been scalded, one person
died. Seaside of 7K & and #x 7% each have a ejected spring, 9 m height,
continuous 3 days.

Disaster area
NHF, & 2, = 5138 region as the center, X¥F and [T £ %% regions
disaster less. & [%, JE &, 4K, /N E % region has some damage.

Disaser
100 houses collapsed by earthquake, 200 houses flooded in shore. 4 6L 2, 5
7, 7K & half of the houses were destroyed. 400 death, and more than 100
were injured. about 70-80 person were swept away. Killed 30 buffalo, 300

pigs.



4. Temple history and stele

A RAOFESA2SB R E A AL AR ESHRE - T REIASHREREEL
BYRRFLSURK » AER A R2FRRBNFATR > §HAEAREW > THEHIRSHEES
EISAR  aREI BERBRERE - .. X#EBARBE®EZ KLH > LEREAT
1%nu5maﬁ%%ﬁ@%i%@ﬁ B A E M4 o &8 K— & sl MR
HBE > RBAAKREREGIIFRABAN > BEALETE  HREER > mARXK
’%%é Aﬁizﬁﬁ&ﬁfﬂﬁ’%%ﬁﬁA ...... G e GrARRERA, 1996)(FF

21 » é\@&i%‘% L ’Li Rl ,\$+ A RIERIE > B F 13 BT —FERERY
R ° (temple history)
‘ 22 ~ KK FKALET BR G A8 Y1 7% ¥ (temple history + stele)
23~ 8B REBFEEZ/XLI 2 fodk oy B H/REIUE L BAEFFISGFI2A3B A K
WE > —BREZERKLBRENL  HFE KO Z50GF 0 BARSE » sEREL. ..
24 ~ #L T BURBLEIK L B/ B BEK & AR 2548/ 7 BE B AR/ AR TS
25 B b BFHR 0 93412 A 27 A +interviews | T HUR R IR 5 A KRR EARA AT
NEEAE G BEAR XA R 0 2T & @8 R KA R E R %9278 /Listen to his grandfather
once described this history, urban river water is sucked out and dried. (201355 A 31 B &#kIx &
FEEMFEREEET ALERBRT > RARWATEHHERL)
‘ 26 ~ ¥ B BFIR 0 93512 A29 B+ &% % ¥ +interveiws - After 2004 South Asia tsunami
Folk legend, the tsunami in Keelung in 1867, Matsu apparitions(#8 & ), the water is stopped front
of the temple. Reference to the history of temple, and interviews seniors, are without this event.
Chairman of the temple(Z 7k) said that Matsu is God of sea, but never heard about Matsu
apparitions in hundred years ago earthquake, there is not historical record.(20135H 318 3
MBRTHQI0)EEAEEE X THQI2)MEE » RBLE4EARETETH P)(temple

history + interviews)



/ﬁ 71( /% 71(3‘5. éﬂi @ (document of No. 22)

Shimen, north coast of Taiwan, plague occurred in 1867. Residents
ask God to patrol and remove disasters( X7 %). The god sedan
arriving at the port, a sudden drop nose. All of residents rushed to thg
harbor. At that time a large earthquake occurred, the house collapsed,
but no casualties. Thank God for prediction earthquake, a stele way/set

event. ARG P IS B R EEME A | T M T 9P AR X
AP ALER&EE  EH UK R ERARRAT  BFHEE
AFERE BAXZRPTFHIBEI-BEHFE







LR EEYR  pEEEH - (LM » EREH S ARSI —%
giiﬁ ; hi;\é B %%SLBQ_: o T TR/ F AR ERI86TF12A 19 H
FOFERBEADMHZ AR TRR -~ BEIRALAREER -~ TR
B =R o MR BLBGE M TR AR WM ¢ ERIEREATLRH)

BB R < /FRERI1867E128278 3 :

CEAT)A A+ B AR
Jl:itb'ﬁi——ﬂ% ﬁﬂﬁﬁéﬂ? }fﬁ"*#ﬁ@r
SN S e S X ERAERAHA
- (%\JJ%‘#U/%E_O o ﬁ" ZRICE  WEMRB RY/FHRE
’ $%186712H20H

North China Daily News F# ##%  Clock is stopped, candlesticks tilt, water stocks — IV




Lee et al.(1976) %32 + B 3. 5% B & ¥ & - 25.5°N,121.7°E, M=6.0 -
Hsu(l983)4&i§?’%/%(1983) Gk R ERHMEASEARRE » B RN AR
# 1 25.2°N,121.8°E > 3 E R A7.0 -

Tsai(1986) Considering tsunami was generated, the epicenter should be offshore,

widespread landslides, epicenter is not too far from the coast.25.3°N,121.7°E, M=7.0
Cheng and Yeh(1989)i&1? a é% T B4k A ¢ 25.3°'N,121.7°E, M, =7. 0

Lee &t al. (1976)
Ns-6.0




Lee and Wang(1988) the 1867 Keelung earthquake is normal fault.

Ma and Lee(1997) simulation the 1867 tsunami (fault plane solution : the 1988
Yangmingshan earthquake, normal fault), M,,=6.9-7.2. Tsunami may
comprehensive earthquake, landslides, volcanic eruptions and coastal shape.

27" _




Verification of place names in historical documents
B (FR3LAE, 1871) B A A (1900) A7 48 H oy A 125 1 B
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itz : | Koy
e 4 54 =
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Lz l
i
EVRONS [E BELINE
S i o The maps were drawn
when the French army

attacked Taiwan during e LA
1884-1885. F.

£ 4 £ [81/20,000 8
(Beif 2% L3R ER, [0
1904) 1




Tamsui FL5XK
BEKKT (SEBHM |, BELX SEBEEN . 882 BaERIed
2 #4884 3 2 R (1987)
BARXDLZHIWE, +/AB PN _+028F 7T kAN R, BE--08
The quiet town of Tamsui became the scene of much excitement on the morning of the

18th, in consequence of a terrible earthquake experienced at 10:20 A.M.
The North China Herald and Market Report/January 8th, 1868 (3t # #£4R)
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Palm island(Z 44 &) R5FF 5

A cloud of vapour was seen to rise from the sea between Palm and Keelung islands(4% 4%
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Ruin Rock

A cloud of vapour was seen to rise from the sea between Palm and Keelung i1slands,
which was succeeded by the water of the harbour rushing out seawards, leaving it dry as

far as Ruin Rock for some seconds. Everything was carried away with the receding
water. The North China Herald and Market Report/January 8th, 1868 (Jt # 1% #R)

EHE 2%, THAKRSTBERS., B2 ARELERE FHl. 78 EES
> A EE LA WS . BEARKERES, HEEEET AP ELBHR AT
K HHT, FrA R A Eﬁ%ﬁ%&:&i‘:ﬂﬁ@m%%ir, SRIE K TER A RIR iR, R AR

SR A 2 £ %(1987)
FREA E(2006)3% & F £ & 3k 4 35 B M
The outcome of discussions (with local archivist) :
Ruin Rock possible position:
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Ching-bao-li prefecture(4 ¢ 24%) B A& A\ BF(1913)

Document No.14 (Okamoto, 1913)
RIEH KB 2 B (FR3%AE, 1871) ~ &7
1% B (B B5 £ L W £ 5, 1904)
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BHE-HZEZE) -2 LE-EEE




N\SHTF Nuclear Power plant

1_ J
faﬁrlfushi\\‘: 5 1F

Y % area
immersed T/ 4
NHF, & i"? ( lisaster less.



Earthquake occurrence time

Almost all of the data for the date of earthquake have consistent results -
December 18, 1867 (November 23, the 6" year of Tongzhi)
For the occurrence time of quake, there are 3 documents with further description.

1. Document of No. 8 (The North China Herald and Market Report/January 8,
1868): Tamsui 10:20 AM., Keelung 09:45 AM.

on has been’ felt ‘ols‘ewhe'xo The great
-differénce in tho time given at Keelung and!
Tamsui may be ‘explained by our havmg
no -accurats meang of ‘getting correqt time..
Often one  person's watch is. half “an hour
faster or slower than another,

2. Document of No. 13 (TMO, 1914): North coast of Taiwan 10:00 AM.
3. Document of No. 14 (B X Z N\ EE, 1913): Kim-bao-li 10:00 AM.

Based on the above information, estimate the occurrence time of
quake is about 10:00 AM.



Tide

Reference the tide table of 2013(CWB, 2013)

Keelung (Lunar calendar November 23) neap tide

January 4, 2013 (Lunar calendar November 23)

B | BB RN | BB CRARHN) | &K
01:42 2 100 H
07:25 -44 55 L
14:54 22 120 H
21:13 -40 59 L
December 25, 2013(Lunar calendar November 23)
MR | S P Eaa) | SRR | &R
02:29 -1 97 H
08:13 -37 61 L
15:38 23 121 H
22:07 -35 63 L
TR L LU T R A A AR
RARGAAL © BAE R AR A AR

I .

I .

45.5 cm
65.5 cm —10:00 (-21.4/77.6)
63.5cm

Ebb to Rising tide

36.0 cm
60.0 cm —10:00 (-22.6/75.4)
58.0 cm



We assume that there are no major changes in topography in between

1867-1904.
The 1904 map using as a basis for estimating the elevation of sea water traced

backe™ eptqummtm..wmw o |

50 feet=152 m
200 feet = 60.8 m

— 50 feet
= 200 feet

Along the river, the sea water traced back to Pa-tao-chi area with
elevation about 15.2 m.
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Along the river, the sea water traced back to Ching-bao-li, elevation<15.2 m.



Keelung

Earthquake occurred at 09:45 AM, and lasted about 30 seconds. The earth cracked
slightly in front of the Custom-house. A great portion of this town is down,
burying numbers in the ruins.

A cloud of vapour was seen to rise from the sea between Palm and Keelung island,
which was succeeded by the water of the harbour rushing out seawards, leaving it
dry as far as Ruin Rock for some seconds.

The sea then returned in the shape of two large waves.

It overtopped the dikes ad washed out all the houses on the low-lying land along
the coast.

The deepening by a few feet of the anchorage at Keelung
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= There was a large shoal
in front of Keelung,
large ship can not be
reached.

Need to rely on sampan
or small boat
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Evaluated the corresponding intensity
(crustal deformation and tsunamis)

CWB intensity scale

RESW HEBINEE ARBS =i =308}
$0(E

08gallT ABER -

08-250  ABLFTERMIER -

~ o
BRE

5 R  80-250gal ASPHABSIMESSE X FIESEIRE EBR SORRAVREROR
RIjEEE - » REARIGEERRE) -

6 TUR  250-400gal ERMFLBLUEE- SIREREN RER SHENEAMEEE

B MEaRey -  RANIRERS -




1867F

B R B R

ESgiE S

Location Intensity [Remak

% K \Y B EGRAKSBE TS EBRERT 0 BT30A

+3k V-VI [:BFB B3 0 150AET

w5 VI |BEREEE > BHBESOAR - FIERAL > BEEHIONR > HE=
KE VI | BERAESEE > BHERH6ANR  LIERIL  BEEHINR » 4K = B More
48 24 VI |RRA2EBE 20 E4MEZAKT

N SHTF VI |¥EREZAKP

=338 VEE R NPT R

Bk VI | a4

PR % 3R EE S NPT

—E15 VI WA Kb RegiE

Viie=aih VI L AR

J&FITR VI WA o KWL ReE

R gas VI |kl & ey)E

R3IF vV $ Eirbg b

[ B A vV % Frbg b

55 VI | E3ERAE BRIBEE RAE FHI2ARSG

=% vV %% 00K ERA

% P4 VI ﬁ%\ﬁff%

A% VI | RIS ERER  HLEAMRBLAERET® » HERL BHETE
A \Y L AR

EEL m (A E

AT %0 I WE

LBk (D) 11 HHARE —RME




Estimated source parameters

By the Geodetic Survey results show that the Shanchiao fault on both sides of the
horizontal displacement did not significantly change, but the hanging wall subsidence
obvious trend .
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Simulated intensity map to evaluative source parameters

Wells and Coppersmith (1994) fault length vs. magnitude
Normal fault

M, =4.86 + 1.32 Log(SRL) = 0.34 (5.2<M,<7.3)

My, =4.34 + 1.54 Log(RLD) £ 0.31 (5.2<M,,<7.3)
Log(RW)=-1.140 +0.350 M, £ 0.12 (5.2<M,,<7.3)
Cheng et al.(2011) M, -M,,, relationship

M, = 5.115 In(M,,) — 3.131 £ 0.379 (M, >5.5)

Surface rupture(SRL) Subsurface rupture(RLD)
RW My M, RW My M,
30km | 17.4 6.8 6.7 14.8 6.6 6.5
40km | 204 7.0 6.8 17.4 6.8 6.7
50km | 22.1 7.1 6.9 20.4 7.0 6.8

Length




Jean et al.(2006) B A% 3b, A3 % R 48 B =\, -
Y (2)=0.00284¢!7330M[R+0.09994exp(0.77185M)]-206392
MA R KM EHRE » RAZIRIE
o R R B g A Y 3% % 425 A,(Shin, 1998)E 4T EL ¥ -

PGA=12.44 x exp(1.31 x M, ) x r1:837
EXFrBERIE -

Ma / 6 > 4 3 2 ) Remark
& (0.49) | (0.25¢) | (0.082) | (0.025¢) | (0.0082) | (0.0025¢) | (0.0008¢)
6.7(Jean) | 17.0 21.8 40.0 74.4 136.5 253.9 466.2 Okm
6.7(3F) 7.6 14.1 375 79.1 150.4 277.6 4952 Okm
6.8(Jean) | 182 234 42.9 79.7 146.4 2723 499.9 Okm
6.8(3F) 8.4 15.5 40.9 86.2 163.7 302.1 538.7 Okm
6.9(Jean) | 19.5 25.0 46.0 85.5 157.0 292.0 536.1 Okm
6.9(3F) 9.3 17.0 44.6 93.9 178.2 328.7 586.0 Okm
a 7 6 5 4 3 2 1 .
& (04g) | (025¢) | (0.08¢) | (0.025¢) | (0.008¢) | (0.0025¢) | (0.0008¢) | "¢
6.5(Jean) | 13.9 18.3 38.4 64.5 118.6 220.7 405.4 5km
6.5(3F) 3.8 10.6 31.1 66.5 126.9 234.4 418.4 5km
6.7(Jean) | 16.2 21.2 39.7 74.2 136.4 253.8 466.2 5km
6.7(3F) 5.8 13.2 37.1 79.0 150.3 277.6 495.1 5km
6.8(Jean) | 17.5 22.8 42.6 79.6 146.3 272.2 500.0 5km
6.8(3F) 6.8 14.6 40.6 86.1 163.7 302.0 538.6 5km
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Jean et al.(2006)

Shin (1998) g, ¢ length:30 km(subsurface rupture) > My,=6.6, M;=6.5
25.34N, 121.91E, Depth=15 km (60, 62, -90)
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Jean et al.(2006) Fault length:50 km(surface rupture) > My=7.1, M;=6.9
——— Shin, 1998 25.34N, 121.91E, Depth=10 km (60, 62, -90)
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Jean et al.(2006) Fault length:40 km(surface rupture) * My=7.0, M;=6.8
——— Shin, 1998 25.34N, 121.91E, Depth=10 km (60, 62, -90)



Preliminary results

The 1867 Keelung earthquake 1s closely relative with the
northeastern extending of Shanchiao fault.

Earthquake triggered a tsunami, water rushed #=#% and
/KA., wave height about 6 m.

Along river, the sea water traced back to 4. and N\
1¥ area with elevation about 15 m.

The epicenter of the Keelung earthquake 1s : 25.34N,
121.91E, Depth=10 km, magnitude M,=7.0, M;=6.8,
fault length about 40 km, possible fault-plane : (60, 62,
-90)



