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a b s t r a c t

The Solomon Islands earthquake with magnitude Mw = 8.1 occurred on 2 April 2007 at 7:39 local time.
We used six L-band Synthetic Aperture Radar (SAR) images acquired by the Advanced Land Observing
Satellite (ALOS) Array L-band Synthetic Aperture Radar (PALSAR) data to roughly estimate the shoreline
and vertical displacements associated with this earthquake. We processed the raw SAR data with the
SIGMA-SAR software package, produced by Japan Aerospace Exploration Agency (JAXA). Our measure-
ments showed good agreement with field observations performed by Japanese scientists just a few weeks
after the earthquake. We estimated the dislocation related to this earthquake between Ranongga Island
and Simbo Island. Moreover, we compared the radar imagery analysis data with Advanced Spaceborne
Thermal Emission and Reflection Radiometer (ASTER) data and found that the SAR images were more effi-
cient for investigating vertical displacements than similar techniques based on data from optical sensors.
Measurements of offset cross-correlation intensities in SAR images indicated about 1.4 m of uplift on
southwestern New Georgia Island.

� 2008 Elsevier Ltd. All rights reserved.

1. Introduction

At 7:39 a.m. local time on 2 April 2007, an Mw = 8.1 earthquake
occurred in the Solomon Islands along the Solomon Islands sub-
duction zone (Fig. 1). Not only was the earthquake strong enough
to cause damage by itself, it also generated a tsunami with waves
from 2 to 10 m high that damaged surrounding areas. The main af-
fected areas were Gizo, Simbo, Ranongga, Vella Lavella, and Kolom-
bangara Islands, and the western and southern coasts of New
Georgia Island.

The Solomon Islands subduction zone is noted for producing an
unusual pattern of earthquakes called doublets, where two earth-
quakes of similar magnitude occur close together in space and
time. In the northwestern part of rupture of the 2007 earthquake
event, the largest reported earthquake doublet is a pair of
Mw = 8.0 and 8.1 earthquakes that occurred 12 days apart in
1971 (Schwartz et al., 1989). The same part of the fault that rup-
tured in the first earthquake of the 1971 doublet reruptured in a
different manner during a Mw = 7.7 earthquake in 1995 (Schwartz,
1999). Other doublets occurred in 1919 and 1920, 1945 and 1946,
and 1975 (both in the same year), all in the Mw = 7–8 range. In the

southeastern part of the Solomon Islands subduction zone, dou-
blets occurred in 1931 and 1939, and a triplet in 1977 (Lay and
Kanamori, 1980). The mechanism causing earthquake doublets to
occur is unclear, although stress triggering from the first earth-
quake of the doublet is likely a significant factor.

The mechanism of the 2 April 2007 Solomon earthquake and
tsunami generation has been studied by tsunami modeling (Name-
gaya et al., 2007), by using seismic waves to study the rupture pro-
cess (Biryol and Beck, 2007), and by fault modeling (Tanioka et al.,
2007). In addition, after the earthquake, Nakamura et al. (2007),
Nishimura et al. (2007), Rafiau et al. (2007), and Fritz and Kalligeris
(2008) conducted field observations and Albert et al. (2007) ana-
lyzed reef damage at several sites in the Solomon Islands to detect
land displacement and shoreline changes. However, not all areas
deformed by the earthquake have been studied, because access
to some regions is difficult, and more time is needed to investigate
many points. On the other hand, remote sensing can be used to ob-
tain an overview of crustal deformation along an entire rupture
zone. Remote sensing techniques have been successfully applied
to the detection of surface changes caused by catastrophic events
(Matsuoka and Yamazaki, 2001; Bignami et al., 2004), and, in par-
ticular, Tobita et al. (2006) used Synthetic Aperture Radar (SAR)
data to detect vertical displacement caused by the great Suma-
tra–Andaman earthquake in December 2004.

In this study, we first used SAR data to detect shoreline changes
and vertical displacement associated with the Solomon earthquake
and tsunami inundation by comparing data acquired before and
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Fig. 1. Map of the Solomon Islands (inset) and our study area showing the epicenter of the earthquake on 2 April 2007. Rectangular boxes show locations of the ALOS PALSAR
images used.

Fig. 2. Imaging of different types of surface with radar. (http://southport.jpl.nasa.gov/desc/imagingradarv3.html). Reproduced with permission.
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