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Seismic source and associated damages of the 2006 May 27, Yogyakarta - Indonesia earthquake
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Aftershocks of the 2006 Mw 6.3 Yogyakarta earthquake were located using temporal seismic stations around the seismic
fault. The aftershock zone has a NSOE strike with a total area of distribution of 20 km in length scattered over a width of 10
km. The seismicity is mainly concentrated between 5 and 15 km at depths. There is no obvious fault trace in the area but
many cracks and fissures at the surface were observed that seemed to have been produced by the strong ground motion. An
inversion of teleseismic P waveforms from broad-band seismograms was carried out also to estimate the slip distribution on
the basis of the aftershock observations. Inversion results showed a major slip located about 5 km southwest of the USGS
estimated epicenter. Although the distances of the heavily-damaged areas such as Bantul and Klaten are 10 to 50 km,
respectively from the seismic source, the soft sedimentary soil could most likely be the major contributing factor to the very
strong ground motions within the area. Field surveys to estimate damage levels at more than 600 locations were undertaken
on the basis of house collapsed ratios. Heavily damaged locations in the area with dense population were mostly distributed
in the western part of the fault. The subsurface fault in this area is underlain by about 200m thick young volcanic deposits
from Mt. Merapi, which is likely to amplify seismic waves. Comparing the heavily damaged area with the
surface-projection of maximum slip, most of the heavily damaged region is related with the amount of maximum slip
during the earthquake.
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1 Photo showing a scarp of the Opak fault,
taken from southwest. The ridge, northwest of the
fault, is about 300m high. Most serious damaged
areas were distributed along the foot of the fault

scarp.
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2 Map showing locations of Yogyakarta, Bantul,

Klaten, Brobudur Temple and Prambanan Temple.

Contours with numerals are the ratio of collapsed
houses at each site (see section 3.1). Straight
lines are the geologic faults after the geologic
map of Yogyakarta [Sukandarrumidi and Rosid
(1995)].
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3 Map view and cross-sections of aftershock
distribution of the Yogyakarta earthquake of May
26, 2007, observed and located by this study. =
and % denote the temporal seismic stations and
the hypocenter of the main shock, respectively.
Cross-sections A and B show the projections
looking from southwest and southeast,
respectively.
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Fig. 4 Contours of fault slip on the 2006 Yogyakarta

earthquake (unit: 1m). The interval of the counter
is 0.1 m. Star denotes the initial rupture point that
is assumed to be the same as the hypocenter
determined by the USGS. Arrows represent the
slip vectors on the southeast plane of the fault
showing a nearly pure strike-slip fault. Open
circles are the aftershocks projected on the fault
plane.
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Fig. 5 One of the temples of Hindu Prambana
compound that was slightly damaged by the 2006
Jogyakarta earthquake. Pieces of stone walls are
scattered surrounding the temple as seen in the
photo’s foreground.
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Fig. 6 One of the collapsed brick houses in Bantul
after the May 26, 2006 earthquake.
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Fig. 7 Death rates for Bantul prefecture during the

2006 Jogjyakarta earthquake (upper plot) and for
Kobe city during the 1995 Hyogoken-Nanbu
earthquake (Haish-Awaji earthquake) (lower plot).
Right and left bars show the male and female death
rates, respectively. It is noticeable that the two death
rate distributions are quite similar with each other
except for the ages between 0 and 10.
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Fig. 8 Destructive earthquakes in and around Java

island since 1800 A.D. after the Destructive
Earthquakes in the World by T. Utsu (1995). Note
that an earthquake of M 7.0 occurred near
Yogyakarta on January 4, 1840. However, it is
uncertain if this event was related to the Opak fault.
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Fig. 9 Seismicity map for the vicinity of Java island,

Indonesia from January 1, 1964 and May 27, 2006
taken from the PDE catalogue. Seismicity around
Java is relatively low compared with the
surrounding regions.
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