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—arthquake Sources in Probabilistic Seismic Hazard
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Earthguake sources

Interplate
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Displacement model (subduction source)

Elastic dislocation model (Okada, 1985)

Actice volcano

Shallow coupling

Aseismic %’
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North-dipping fault, width 100km
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Displacement model (fault source)

S = Coseismic offset
(how to observe ?)

. Fault trace

o S = Surface rupture from
N shallow earthquake
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A new avallable geodetic observation data
2010-2015
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A new available : geodetic displacement rate
2010-2015
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—arthquake source models of Indonesia
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—arthquake source models of Indonesia
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A new available : geodetic strain-rate (2010-2015

95° 100° 105 110° 1156: 120° 125° 130° 135 140°



Tectonics of eastern Indonesia
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Tectonics of eastern Indonesia
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Tectonics of

—astern Indonesia
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GRS Obséwatiqn more than 3 years
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PS velocity at

—astern Indonesia
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—astern Indonesia
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—astern Indonesia

Indo-Asutralian Plate
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Research Question

Can we see any evidence of strain/stress
accumulation in the Eastern of Java ?
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Parameter of rigid body rotation (Sunda)

Rotation Rate

Block Reference Latitude | Longitude deg/Ma
Sunda-ITRFOO| Block et al., 2003 49.4 -95.9 0.32
Sunda-ITRFOO Bird., 2003 55.442 -72.955 1.103
Sunda-ITRFO8 this study 41.021 -88.038 0.4
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Displacement velocity 2010-2012
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Displacement velocity 2010-2012
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Distribution of inferplate coupling
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Distribution of inferplate coupling

postseismic
deformation 4.
2006 Eq
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Distribution of inferplate coupling
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Implication to seismic hazard
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Implication to seismic hazard
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Research Question

Can we see any evidence of strain/stress
accumulation in the Eastern of Java ”
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Baribis Kendeng Thrust

v
65 = Java Sea %
._ *Jakarta 0 km 200
-7°s
|- 8% ; Y
Indian Ocean “Grindulu F ="
¢ Big City ~< North boundary of the old Tertiary volcanics ' '
4 \Volcanic-hosted hot spring ~ Fault line
®  Fault-hosted hot spring 3 <~ Thrust line |
The Quarternary volcanoes comple d I
uartemary plex Purnomo and Pichler, 2014
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Baribis-Kendeng Thrust: developed in the Late Neogene,
since the cessation of and during oceanward migration of the
tertiary subduction zone the south (Simandjuntak, 1995)

To the east the thrust extends through Bali-Sumlbawa straits to
the Flores sea
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Baribis Kendeng Thrust

Maijor deep lineament {Muria-Progo lineament}:
I Western boundary of Archean continental
crust in Southern Mountains

” ‘mm,mpuuuumnnnnmnﬁu e By

So palec
Uthern Mo P ! shelf edge
Ty

o it

(Hall et al., 2007)

The northward thrusting in north Java is part of contractional
deformation of a large wedge north of the trench, with

compression between the trench and a backstop. (Hamilton,
2007)

The thrusting is Early Miocene or younger, but at present we cannot be

certain of its exact age, nor if there was more than one episode of
thrusting. (Hamilton, 2007)
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Kendeng Thrust
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Figure 3. Structure of East Java in map-and-sketch Eocene to Miocene profile, showing the three structural provinces—Southern Mountains Arc,
Kendeng Basin, and the edge of the Sunda Shelf—and the modern Sunda Arc building on top.

Smyth et al., 2008



Kendeng Thrust
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Figure 4. Simplified geological map of East Java, showing the main geological provinces and stratigraphic units.

Smyth et al., 2008

Diskusi sumber gempa di Jawa Timur, Kampus ITS, 2016 , Irwan Meilano



Kendeng Thrust
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Figure 5. Bouguer gravity anomaly map of East Java. The map also shows topographic contours at 250 m intervals.

Smyth et al., 2008
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20+-0.5 mm/year =30
Campaign GPS =——3=0
Continuwous GPS =30
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Fault in Java : Kendeng Fault Zone
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Fault in Java : Kendeng Fault Zone
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Conclusion

- Qur results draw a new kinematic framework for active
deformation in the eastern Sunda-Banda Arc, highlighting
the need to reconsider the level of seismic hazard there.

- The Kendeng thrust passes through the souther outskirts
of Surabaya, Indonesia’s second largest city with a
population of over 2.5 million, and traverses a 300 km
length of East Java.




Unsolved Question |
Collaborative research is needed

- |Is Kendeng fault form a single-long fault or segmented
iInto smaller segment 7

- How big is the maximum magnitude of the earthquake ?
- Where is the western edge of the Kendeng fault

- What is the hazard implication of Kendeng fault





