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Bagaimana cara meyakinkan
terhadap adanya ancaman ?

Berapakah pengurangan risiko &=
tsunami yang sudah dicapai ? @S




LARGEST THRUST EARTHQUAKE known as of April 2011
9.5,

Linear by seismic moment Stein & Okal (2007)
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Dimana tsunami SLAITE) [2000)

Muir-Wood & Mignan (2009
3 berikutnya akan terjadi ? ° ( )
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berikutnya akan terjadi ?
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1849 km

Interval perulangan 675 tahun

Max Mw 9,6 500 km
(MacCaffrey, 2008) The absence of a megathrust earthquake for at least 300 years

implies a minimum accumulated seismic moment as much as 1.6
x 1021 Nm (~Mw 8.7) off Ujung Kulon—Pelabuhan Ratu, and 3.9
x 1021 Nm (~Mw 8.3) off Pangandaran (Hanifa et al., 2014)




TSUNAMI SOURCES FACING SOUTH JAVA

Outer Slow Giant
1921 1994, 2006  hypothetical

North

Australia

Sunda
plate

plate




RECURRENCE

M 9 intervals deduced
from seismic slip and
plate motions

230- 600 yr a
— 140- 420 yr b
‘ 200-1000 yr c

— Intervals between sand
Sheets <2500-2800 yr old

800- 900 yr average
600 yr most recent

1000 km

a, Subarya et al. (20006)
b, Chlieh et al. (2007)
c, Stein & Okal (2007)




SEJARAH INDONESIA

Catatan tertulis kejadian tsunami di Indonesia | >
Tahun | @ . N Y
Masehl I | | 1 5' 1 | | 10”0 | | I15|00 | | IZOIOO
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Islam Pasal Sumpah

I masuk
> Indonesia
1849 km .

Interval =3
perulangan 675 th
Max Mw 9,6

MacCaffrey, ‘ AN
(2008) ’ Borobudur Cheng Ho




Catatan (mungkin) Terkait dengan
Gempabumi dan Tsunami Raksasa Selatan Jawa

Relokasi pusat kerajaan Mataram Hindu ~ Catatan Candi Kedulan (Abad 10)

Candi Kedulan ',_ _ Endapan lahar
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o w'@ Endapan lahar

Endapan lahar

Berdasarkan prasasti: direnovasi abad 8-9
Digali dari timbunan lahar pada 940 + 100 yBP

Terkubur awan panas pada 740 + 50 yBP (1285 M)
Lima lapisan lahar menguburnya setelah 1285 M



Catatan (mungkin) Terkait dengan

Gempabuml dan Tsunaml Raksasa Selatan Jawa

_ — 2 0eS " VOyages . Lia Hayo
1{47, 7. 401 bGSGhlhlbu 11&(,]1 der Schlldelung von JoHN Sxms das Frdbeben i in Bantam
von 13. Oktober 1606, TN&@; endlich Jawmes (nicht Jouw) Pmoh, betrifft, so langte dicser
am 20. August 1811 auf der Reede von Batavia an und erzihlt bej dle.ser Gelegenheit,
dass 60 oder 70 Jabre zuvor sich Ervdbeben aunf Java ereignet, die grosse Bestiirzung
verursacht hiitten. Es kinnen damit also nur seismische T ﬂohemun%n gemeint gewesen
sein, die in der Mitte des 18. Jahrhunderts stattgefunden haben (Voyac}“e in the Indian
beao in the Nisus frigate during 1810 and 1811. London 1820; Reise in das Indische

“"’rﬂﬂv -‘KTL!‘hT! aw TQ1O 11. 174N

564 oder 1565(ca). Ausbruch des Gam Kunora unweit der
Westkiiste der Nordhalbinsel von Halmahera, begleitet von
- einem Hrdbeben. 1)
1578. Jara. Erdbeben. 2)
1584 [( 1506, Java. Heftioces Erdbeben. 8
[Caka 1506]. Java. Violent earthquake. 3

Java. Eruption of Gunung Kelut. 4
Eruption of Gunung Merbabu, as a conseguence the whole island

rumbled. ®
or 1587. Java. Alleged violent eruption of Gunung Ringgit. ©

1584 ~ 1586 (Wichmann Catalog)




1700, Februar 28. Batavia. Brdbeben. %)
1705 . o -

-~ Mérz (ohne Datu

Catatan (mungkin) Terkait dengan
Gempabumi dan Tsunami Raksasa Selatan Jawa

*XPC(LIOH WIira sogar bemer 'Zt, aass gleicnzerg ceine Flut-

welle sich gebildet habe, was jedenfalls, wie oben p. 29
erwihnt, unrichtig ist. 4)
(ohne Datum). Banda-Inseln. Heftiger Ausbruch des Gunung

Api, bei welcher Gelegenheit die Tatervliet auf Banda

In Bantam, wo nur ein Lagerhaus einstizte, sollen die
dort  weit weniger fiihlbar gewesenen Stosse erst des
Morgens um 6 Uhr bemerkt worden sein, Wéhrend an der
Stdwestkiiste von Sumatra das Beben nur schwach war,
waren die Erschiitterungen in den Lampongschen Distrikten

so heftig, dass ,,meest alle Huizen 't onderste boven zijn
geworpen.” 1) ‘
Januar 29. Hingeborene wissen zu berichten, dass im Gebirge,

sowie am G. Salak, dann und wann
wurden. %)
ach dem Berichte des Tomungun
Pura Nara vom : irz iiber die Breignisse am G. Pang-
rango und G. Salak, te er auf einer 19 Tage wahrender
Reise 40 Stosse und nach seiner Riickkehr noch 208.3)

nimlich am G. Gedé
Erschiltterungen v

91 oeoen M

January 5. Powerful earthquake in West Java and the
southwest parts of Sumatra. In Batavia under heavy
rainstorms there arose at night around 1:30, after the
preceding explosion, the vibrations lasting ca. 15
minutes, through which were caused the collapse of 21
houses and 20 barns with the loss of 28 human lives. In
the north precipice of Pangrango [Gunung Gede] as
well as Gunung Salak near Buitenzorg the quake
manifest itself in a particularly violent manner that,
notably, on the first mountain caused landslides the
debris piles of which stopped up the rivers and
produced flooding.

The powerful masses of mud and wood crashed through the Tji Liwung at Batavia into the sea
and were all but a calamity for this city.

In Bantam, where only a storage facility collapsed, there far less palpable shocks should have
first been perceptible at 6 o-clock in the morning. While on the southwest coast of Sumatra, the
quake was but weak, the vibrations in the Lampong-ian Districts were so violent, that, “most all

houses the bottom was thrown up.” 1) 1699 (Wichmann Catalog)



Fossiblc tsunami years in

historical records:

~535 A
~929 A
~1600 A
1699 A
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Geomitologi . sebuah metafora
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In a wrap of culture and .beliefs


http://amor.rz.hu-berlin.de/~h0444qiz/Soa/Soa/padang.htm
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Babad Babaé Tanah Jawa

Tanah

JAWI halaman 1 52

....... Sutawijaya berangkat ke arah timur, lurus menuju kali Opak (ompak), terjun ke
sungai dan terus ke laut kidul dengan menghanyutkan diri. Di sungai itu ada ular
raksasa bernama Kiai Tunggul Wulung yang pernah ditolong senopati. Ular itu
membawa senopati ke laut, berhenti di sawangan. Di situ ia bersemedi lalu masuk ke
dalam laut. Kemudian senopati bertapa menghadap diri sepenuh-penuhnya kepada
Allah. Senopati tidak basah air, tetapi air laut berkecipak-kecipak menggelombang
bukan kepalang, menimbulkan bencana segala makhluk di lautan.

In a wrap of culture and beliefs



Babad | Babaé Tanalq Jawa

Tanah

JAWI halaman 1 52

Datanglah prahara. Pepohonan bertumbangan, gelombang setinggi gunung dengan
suara mengerikan, air samudera memanas, banyak makhluk air mati. Istana laut kidul
menjadi geger, seisi laut lalu ribut. Seluruh penghuninya terkena hawa panas karena
cipta dan rasa senopati Sutawijaya yang mengheningkan cipta dengan membaca doa.
Keadaan itu mengakibatkan kegelisahan seorang patih Ratu Kidul yakni Nyi Rara
Kidul, yang istananya ada di kahyangan Dlepih........

Adakah kaitamnga Aengan Sejarah 7
APa kaitannya clcngan rekaman geologi ?

In a wrap of culture and beliefs
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Salah satu tangkapan operasi Peleton Kerbau Rawa 2016 ~ sebuah profil stratigrafi memperlihatkan koloni branching koral dalam posisi tumbuh yang terangkat di atas permukaan air laut dan terkubur oleh lapisan tebal pasir
sponge spicule. Posisi tumbuh koral bercabang dan beberapa "coral head” mengindikasikan kematian koloni secara tiba-tiba akibat pengangkatan dan penguburan oleh pasir sponge spicule. Di dalam lapisan pasir sponge
spicule tertanam mengambang fragmen-fragmen koral dan cangkang moluska - Bravo Peleton Kerbau Rawa
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Foraminifera Plangtonik

Foraminifera Bentonik

Globigerina sp. (40)
Globigerinoides sp. (100)
Neogloboguadrina sp. (8)

Globorotalia sp. (16)

Hastigerina sp. (3)

Bathysiphon filiformis (5), Bulimina
striata (3), Cibicides lobatus (3),
Cibicides praencinctus (2), Cibicides
wuellerstorfi (5), Dentalina sp. (2),
Nodosaria sp. (4)

Globigerina sp. (57)
Globigerinoides sp. (72)
Globorotalia sp. (22)
Hastigerina sp. (1)

Amphycorina sp. (2), Bathysiphon
filiformis (9), Bulimina marginata (1),
Bulimina striata (10), Cibicides
lobatus (7), Cibicides praencinctus (4),
Cibicides wuellerstorfi (4), Nodosaria

sp. (3)

Globigerina sp. (60)
Globigerinoides sp. (90)
Globorotalia sp. (9)
Neogloboguadrina sp. (6)

Bathysiphon filiformis (10), Bulimina
marginata (7), Bulimina striata (9),
Cibicides lobatus (9), Cibicides
praencinctus (1), Cibicides
wuellerstorfi (9), Nodosaria sp. (1)

Globigerina sp. (60)
Globigerinoides sp. (31)
Globorotalia sp. (9)

Bathysiphon filiformis (7), Bulimina
marginata (3), Bulimina striata (19),
Cibicides lobatus (2), Cibicides
praencinctus (9), Cibicides
wuellerstorfi (6), Nodosaria sp. (7)

Globigerina sp. (61)
Globigerinoides sp. (80)
Globorotalia sp. (6)
Hastigerina sp. (2)
Globogquadrina sp. (4)

Bathysiphon filiformis (6), Bulimina
marginata (10), Bulimina striata (9),
Cibicides lobatus (5), Cibicides
praencinctus (2), Cibicides
wuellerstorfi (6), Dentalina sp. (1),
Nodosaria sp. (3)

Globigerina sp. (72)
Globigerinoides sp. (79)
Globorotalia sp. (8)
Hastigerina sp. (3)
Globoguadrina sp. (3)

Bathysiphon filiformis (2), Bulimina
marginata (3), Bulimina striata (11),
Cibicides lobatus (7), Clbicides
dosopusulosus (4), Cibicides
wuellerstorfi (6), Nodosaria sp. (2)

Kedalaman
64.0 — 65,0
65,0 - 66,0
66,0 - 67,0
67,0 - 68,0
68.0 — 69,0
69.0-70,0
71,0-72,0

Globigerina sp. (56)
Globigerinoides sp. (42)
Globorotalia sp. (28)
Hastigerina sp. (12)

Amphycorina sp. (1), Bathysiphon
Siliformis (12), Bathysiphon
nodosariaformis (7), Brizalina
semicarinata (4), Bulimina marginata
(12), Bulimina striata (5), Cibicides
lobatus (3), Cibicides wuellerstorfi (1),
Dentalina sp. (1), Lagena hispidula
(1), Uvigerina peregrina (11),
Uvigerina striata (19)
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Teras Laut

Southcoast of West Java
(Laser Range Finder measurement)

28 —-30m






















Endapan Paleotsunami di Kulonprogo, Juli 2017
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Tsunami Indicator
'\Q"“; .

Forams assemblage of
paleotsunami deposit from
Kulonprogo, Yogyakarta
Indonesia
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1849 km

Interval Perulangan 675 th

Max Mw 9,6
(MacCaffrey, 2008)
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4 Seberapa besar risikonya ?
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