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The Gulf of Corinth (GoC) is one of the world's most rapidly extending continental regions. It is bounded on each side by active normal
faults, on- and off-shore [Moretti et al., 2003; Palyvos et al., 2007] with a cumulated offset of ~3 km and a series of tilted blocks along
the  south  coast  [Doutsos  and  Poulimenos,  1992;  Koukouvelas  et  al.,  1999].  It  has  one  of  the  highest  seismicity  rates  in  the
Euro-Mediterranean region. A number of earthquakes with magnitude greater than 5.8 has occurred: Alkyonides (1981, M=6.7), Aigio
(1995, Mw=6.1), and Galaxidi (1992, Mw=5.8), Efpalio (2010, Mw=5.3). In average, one Mw>6 earthquake is occurring every six years in

the Gulf of Corinth.

The western part of the Gulf of Corinth presents the highest level of micro-seismicity and extension. This area includes the city of
Patras, the Rion-Patras fault zone, the Rion-Antirrion Bridge, and many on- and off-shore fault systems [Palyvos et al.,  2007]. The
Psathopyrgos fault zone, which is considered to be a presently active structure, acts as a transfer zone between the Corinth and Patras
rift [Flotte et al., 2005]. According to [Palyvos et al., [2007] no large earthquake has occurred on this fault in the last 400 years. A triple
junction-like structure is present within the active fault network of the western Gulf of Corinth at the junction between the Karpenissi,
Akarnania and Northwest Peloponnesus fragments. In the Western GoC there are numerous subaerial and subaqueous delta [Piper et
al., 1990] and fault-controlled Gilbert-type fun deltas [Ford et al., 2013]. Several faults lay near the delta areas and, in some places, the
prodelta slopes are modified by tidal current erosion [Piper et al., 1990]. Land subsidence is a common phenomenon in modern delta
plains because of the compaction of sediments by consolidation of the dewatered material, compression of the load of the subsequent
overlain deposits and groundwater or oil pumping [Nageswara Rao et al., 2010; Meckel et al., 2007; Shi et al., 2007).

The presence of a plurality and the intense of geophysical phenomena and morphological features render this area and the Gulf of
Corinth generally, as natural laboratory.

The Corinth Rift Laboratory (CRL) project (http://crlab.eu) is based on the joint efforts of various European institutions to study fault
mechanics and related hazards in the study area. It is included in Geohazards Natural Laboratories of the GEO Supersites and will be
one of the Near Fault Observatories (NFO) of European Plate Observing System (EPOS).

The CRL project focuses in the western part of the rift, including the city of Patras, the Rion-Antirion bridge and many other urban areas
exposed to seismic risk. Driven by the multidisciplinary of the studies being carried on, a large number of surface networks has been
deployed and are routinely  operating ,  i.e.  seismological,  strong motion,  permanent  and repeated GPS,  strain,  tilt  and tide gage
networks, many of them for more than a decade. Simultaneously, in-situ campaign measurements are being conducted for over two
decades.

Previous geodetic studies conducted, which were based on GPS observations and Interferometric Synthetic Aperture Radar (DInSAR)
observations, revealed North – South extension rates across the gulf of up to about 1.5 cm/yr [Clarke et al., 1997; Briole et al., 2000;
Avallone et al., 2004] during the last 20 years.

In the present study we investigate the ground deformations in the area of the western end of the GoC by exploiting satellite geodesy.
Multitemporal Interferometry technics [Hooper 2006; Hooper et al., 2007, 2008; Ferretti et al., 2001] – i.e. PSI, SBAS – of Synthetic
Aperture Radar data acquisitions ASAR/ENVISAT sensor, as well as GPS observations [Briole et al., in preparation] have been carried
out, acting in synergy for the detection, reconnaissance and measurement of the deformation due to aseismic tectonic procedures
(deformation discontinuities characterized as candidate creeping faults). Motivated by the lack of such mapping and by the intrinsic GPS
limitations (sparse samplings and weak vertical estimations) we exploited the benefits rising from both types of observations in synergy
to overcome each ones weaknesses. The SAR interferometric added value data are very powerful for measuring vertical motions, for
mapping localized deformations across faults or other features and for mapping and modeling the co-seismic deformation produced by
earthquakes

Using multi-temporal interferometry and GPS observations, vertical movements, attributed mainly to tectonic movement, have been
measured in the city of Patras, Rio, Antirrio and Aigio, but also to other geophysical processes such as Sellianitika, etc (see attached
figure 1). The geodetic along with seismic and geological observations were used to model a number of tectonic (eartquakes and
aseismic) processes exposing their underlying geophysical context.
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Figure 1: Vertical velocities in the South-West Gulf of Corinth. The median vertical values in 

GPS locations are shown with black arrows. White dashed lines indicate the faults. 
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