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1.INTRODUCTION 
 

The recent devastating earthquakes and associated tsunamis in Japan, Indonesia, and Haiti, 

which killed more than half a million people, highlighted how mankind is still far away from a 

satisfactory level of seismic risk mitigation. Among the regions around the Mediterranean 

Sea for which earthquakes represent a major threat to their social and economic 

development, the area around the Marmara Sea, one of the most densely populated parts of 

Europe, is subjected to a high level of seismic hazard. For this region the MARSITE project is 

proposed with the aim of assessing the “state of the art” of seismic risk evaluation and 

management at European level. This will be the starting point to move a “step forward” 

towards new concepts of risk mitigation and management by long-term monitoring activities 

carried out both on land and at sea. The MARSITE project aims to coordinate research 

groups with different scientific skills (from seismology to engineering to gas geochemistry) in 

a comprehensive monitoring activity developed both in the Marmara Sea and in the 

surrounding urban and country areas. The project plans to coordinate initiatives to collect 

multidisciplinary data, to be shared, interpreted and merged in consistent theoretical and 

practical models suitable for the implementation of good practices to move the necessary 

information to the end users. 

1.1 Scope   

 

The MARsite project proposes to identify the Marmara region as a ‘Supersite’ within 

European initiatives to aggregate on-shore, off-shore and space-based observations, 

comprehensive geophysical monitoring, improved hazard and risk assessments 

encompassed in an integrated set of activities to respond to all priorities identified in the 

ENV.2012.6.4-2 call. 

 

MARsite aims to harmonize geological, geophysical, geodetic and geochemical observations 

to provide a better view of the post-seismic deformation of the 1999 Izmit earthquake (in 

addition to the post-seismic signature of previous earthquakes), loading of submarine and 

inland active fault segments and transient pre-earthquake signals, related to stress loading 

with different tectonic properties in and around Marmara Sea. Moreover, the results will be 

considered as earthquake/landslide triggering mechanisms along the Marmara Sea’s 

shoreline and they will support tsunami hazard modelling. These studies are planned to 

contribute to high-quality rapid source-mechanism solutions and slip models, early warning 

and rapid-response studies. The project outputs will also be adapted to improve various 

phases of the risk management cycle with the creation of a link between the scientific 

community and end users. In this context, MARsite will develop novel geo-hazard monitoring 

instruments including high-resolution displacement meters, novel borehole instrumentation 

and sea-bottom gas emission and heat-flow measurement systems, in association with the 

relevant industrial sectors and SMEs. Data and the results of MARSite will be exploited 

through the integration of data management practices and coordination with ongoing 
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research infrastructures. A dissemination and public outreach strategy will be further 

developed on the analysis of the target users and a communication plan will be produced to 

ensure effective dissemination. 

 

1.2 The Need   

 

The recent devastating earthquakes and associated tsunamis in Japan, Indonesia, and Haiti, 

which killed more than half a million people, highlighted how mankind is still far away from a 

satisfactory level of seismic risk mitigation.  Among the regions around the Mediterranean 

Sea for which earthquakes represent a major threat to the social and economic 

development, the area around the Marmara Sea, as one of the most densely populated parts 

of Europe, is subjected to a high level of seismic hazard. In only the last twelve years, 

substantial damage and casualties were produced in 1999 Izmit (Turkey), 1999 Athens 

(Greece) and 2009 L’Aquila (Italy) to name just three damaging earthquakes.  

 

The 1999 Izmit earthquake struck near the city North-western Anatolian city of Izmit on 

August 17, 1999. According to official government estimates (as of October 19, 1999), it 

killed 17,127, and injured more than 43,953 people. Estimates of property losses (as of 

September 14, 1999) according to the World Bank range from $3 to $6.5 billion, which is 

equivalent to 1.5 to 3.3 percent of the Gross National Product of Turkey. It was the most 

devastating earthquake to strike Turkey since the 1939 Erzincan earthquake killed 30,000 

people.  

 

 
 

Figure 1: Significant historical earthquakes in Marmara Sea 
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For more than two millennia the Marmara region has been the crossroads between east and 

west. Being a continuously populated region and having as its centre Istanbul, the capital of 

both Eastern Roman and Ottoman empires, the historical seismicity record is continuous and 

relatively complete. Earthquake records spanning two millennia indicate that, on average, at 

least one medium intensity earthquake has affected Istanbul in every 50 years. The average 

return period for high intensity events has been about 250-300 years, the last one of which 

was in 1766.  

 

Unfortunately, this type of catastrophic event is now expected in the Marmara region, with a 

probability in excess of 65% in 30 years, due to the existing seismic gap and the post-1999 

earthquake stress transfer at the western portion of the 1000km-long North Anatolian Fault 

Zone (NAFZ), passing through the Marmara Sea about 15 km from Istanbul. The well-

documented historical earthquakes in Marmara Region and the earthquakes occurred in the 

last century indicate that the segments of the NAFZ are seismically active and have the 

capability of generating destructive earthquakes.  

 

We, as scientists, are fully aware of this impending problem and the authorities are in the 

process of taking all conceivable physical and social steps for preparedness and mitigation of 

the risk. Parallel to these efforts, local scientists have installed extensive on- and offshore 

multi-disciplinary observation networks in the region. The Marmara Region has been 

monitoring by about 400 stations. The city of Istanbul has also earthquake early-warning and 

rapid-response systems.  

 
 

1.3 MARSite’s Objectives 

MARSite aims assessing the “state of the art” of seismic risk evaluation and management at 

European level to establish a starting point to move a “step forward” towards new concepts 

of risk mitigation and management by long-term monitoring activities carried out both on 

land and at sea.  

 

MARSite will coordinate research groups with different scientific skills in a comprehensive 

monitoring activity developed both in the Marmara Sea and in the surrounding urban and 

country areas. The project plans to coordinate initiatives to collect multidisciplinary data, to 

be shared, interpreted and merged in consistent theoretical and practical models suitable 

for the implementation of good practices to move the necessary information to the end 

users.  

 

The GEO concept of Supersites has generated considerable interest since its first appearance 

in the GEO Work Programme 2009-2011. The concept of facilitating "Retrieval, integration 

and systematic access to remote sensing & in-situ data in selected regional areas exposed to 
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geological threats (“Supersites”)" was seen as a means to improve efficiency of expensive 

monitoring and research efforts by geographically focussing them. MARsite will represent a 

significant European contribution to the Supersite initiative and thus to the Global Earth 

Observation System of Systems (GEOSS), and it will lead to better scientific understanding of 

the geophysical processes, contribute in-situ data to a unifying e-infrastructure, broaden our 

knowledge about geological extreme events and reduce our vulnerability to geologic 

hazards.  

 

In this perspective, to improve the understanding of and preparedness for geological 

disasters, the existing monitoring capabilities in the Marmara region indicate a strong need 

for a European initiative.  

 

MARsite proposes to identify the Marmara region as a ‘Supersite’ within European initiatives 

to aggregate on-shore, off-shore and space-based observations, comprehensive geophysical 

monitoring, improved hazard and risk assessments encompassed in an integrated set of 

activities to respond to all priorities identified in the European Commission Call.  

 

MARsite plans to coordinate initiatives of important European partners focused on: the 

collection multidisciplinary data; their dissemination, interpretation and fusion to produce 

consistent theoretical and practical models; following good practices so as to provide the 

necessary information to end users; and updating seismic hazard and risk evaluations in the 

region, particularly in Istanbul.  

 

To fulfil the requirements of the call, MARsite identifies a number of objectives that drive its 

implementation, the definition of the activities and the composition of the consortium. The 

MARsite strategic objectives are to  

 

i) Achieve long-term hazard monitoring and evaluation by in-situ monitoring of: earthquakes, 

tsunamis, landslides, displacements, chemical-radioactive emission and other physical 

variables and by the use of space-based techniques.  

 

ii) Improve existing earthquake early-warning and rapid-response systems by involving 

common activities, participants, competences, knowledge and experts from Europe.  

Improve ground shaking and displacement modelling by development/updating of source 

models and the use of probabilistic and deterministic techniques with real-time and time-

dependent applications. 

 

ii) Pursue scientific and technical innovation by including state-of-the-art R&D in developing 

novel instruments and instrumentation. 

 

ii) Interact with end users and contribute to the improvement of existing policies and 
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programs on preparedness, risk mitigation and emergency management. 

 

iv) Build on past and on-going European projects by including their contributions and 

principal partners, avoiding duplication and using their successes and momentum to create a 

better understanding of geo-hazards. 

 

1.4 Project Consortium and Coordination 

MARsite is coordinated by the Bogaziçi University, Kandilli Observatory and Earthquake 

Research Institute, established in 1868 as the Imperial Observatory with a long tradition of 

earth observation and science. KOERI’s National Earthquake Monitoring Center (NEMC) is a 

24/7 operational center comprising 150 BB and 61 strong motion sensors at the national 

level. About 200 digital strong motion accelerographs are operated by KOERI as dense urban 

network in and around Istanbul (Rapid Response and Early Warning System). KOERI also 

operates 5 sea-floor multi-instrument observation systems in the Sea of Marmara and 

hosting the National Tsunami Warning Centre for Turkey under the ICG/NEAMTWS initiative. 

The previous MARsite relevant experience of KOERI includes the development of IEEWS 

(Istanbul Earthquake Early Warning System), IERRS (Istanbul Earthquake Rapid Response 

System); participation to SOSEWIN (Self Organizing Seismic Early Warning Information 

Network), EC-FP6 SAFER and NERIES Projects. Two other currently on-going FP7 projects are 

NERA "Network of European Research Infrastructures for Earthquake Risk Assessment and 

Mitigation" and SHARE "Seismic Hazard Harmonization in Europe". Other international 

Projects KOERI is involved are "TerraFirma Extention, Tectonic Theme - TFX-TT", EMME 

"Earthquake Model of the Middle East Region", and GEMECD "Global Earthquake Model - 

Earthquake Consequence Database" projects. KOERI is also a partner of the FP-7 Project 

TRIDEC focusing on new technologies for real-time intelligent earth information 

management involving large volume of data including sensor systems, geo-information 

repositories and simulation and data-fusion tools to be used in Tsunami Early Warning 

Systems.  

 

The MARsite Consortium brings together 18 major European research institutions with a 

long record of scientific history and success, and 3 SMEs, from 6 nations of the Euro-

Mediterranean area. The consortium is very balanced, both in terms of specialities and in 

terms of distribution between EU-countries, EU-supported international organizations and 

Turkish national institutions.  The consortium is organized in such a way that it will maximize 

its efficiency for meeting the objectives of the call and develop a fully integrated conceptual 

approach based: i) on the collaboration with existing monitoring networks and international 

initiatives; ii) on the development of new instrumentation such as in-situ sensors; iii) and on 

the aggregation of space and ground-based observations (including from subsurface), and 

geophysical monitoring.  
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1.4 MARSite Project Structure 

 

MARSite has 11 Work Packages dealing with Management, Research and Develeopment, 

Data Integration and Dissemination acivities.  

  
 

 
 

Figure 2: MARSite Project Structure 

 

The main objective of WP1 is to ensure the successful completion of the project goals on 

time within the limits defined by the budgetary framework and quality standards imposed by 

the EU. WP1 is also responsible for the Consortium Management, assessment of progress 

and results addressed in them. 

 

The aim of WP2 is the collection and integration of seismological, geochemical, and geodetic 

data to detect and model the interactions between fluids, crustal deformation and ruptures 

of the active tectonic structures of the Marmara area and, thereby, to contribute to its 

seismic hazard assessment. 
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Figure 3: Instrumental Infrastructure in Marmara Region 
 

In WP3, long-term continuous monitoring of the crustal deformation will be investigated by 

exploiting the existing land and space based geodetic crustal deformation monitoring 

systems. 

 

 
 

Figure 4: Istanbul Soil Classification map. High subsidence regions  are  correlated  with  the  Site 
 Classes  of  D  and  E-F  which  is  attributed  to  soft  soil  conditions. 

 

A multi-parameter borehole system and surface array as closest as to the main Marmara 

Fault (MMF) in the western Marmara Sea will be installed in WP4 to measure continuously 

the evolution of the state of stress of the fault zone surrounding the MMF and to detect any 

anomaly or change which may occur before earthquakes by making use of the data from the 

arrays already running in the eastern part of the Marmara Sea. 
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Figure 5: Present Velocity Field in Marmara 
 

 

 
 

Figure 6: Establishment of Borehole Observation System and High Resolution Seismic Studies in the 
 Marmara Sea 

 

 

WP5 will concentrate on real- and quasi-real-time Earthquake &Tsunami Hazard Monitoring, 

where an integrated approach by harmonizing geodetic and seismic data to be used in early 

warning applications will be implemented, so that in addition a quick determination of the 

rupture characteristics could also assist the identification of the tsunamigenic potential of an 

earthquake in combination with a tectonic origin tsunami scenario database. 
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Figure 7:  Preparation of Tsunami scenario database  for the Marmara Sea 

 

The aim of WP6   is to improve the preparedness of those seismically induced landslide 

geohazards, through the using and the improvement of monitoring and observing systems in 

hydrogeotechnical and seismically well-constrained areas within the supersite. 

 

Re-evaluation of the seismo-tectonics of the Marmara Region will be conducted in WP7 and 

Monitoring seismicity and fluid activity near the fault using existing cabled and autonomous 

multiparameter seafloor instrumentation will be performed in WP8. WP9 will focus on Early 

Warning and Development of the Real-time shake and loss information for the supersite. 

 

 
Figure 8: Re-evaluation of the seismo-tectonics in Marmara 
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Figure 9: Horizontal  GPS  velocities  in  comparison  with  velocities  from  a  geomechanical  model 
 of  elastic  loading  with   unlocked  and  locked  faults  (red  arrows),  with  faults  locked  at  15  km. 

 Modified  from  Hergert  &  Heidbach   (2010) 
 

 

 

 

 
Figure 10:  Origin of hydrocarbons (Thermogenic above leaky anticlines - dominantly biogenic in 

Cinarcik basin. 
  
 

Integration of data management practices and coordination with ongoing research 

infrastructures are the responsibilities of WP10, through which the data and the results will 

be exploited. 

 

Analysis of the target users and production of a communication plan for the dissemination 

and public outreach strategy of MARsite , together with the dissemination activities will be 

the responsibility of WP11. 

 

1.5 Work Package Leaders 

 

KOERI is leading WP1 (project coordination), as well as WP5 (real-time and quasi-real time 

earthquake and tsunami hazard monitoring) and WP9 (early warning and development of 
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the real-time shake and loss information). INGV, a major Italian institution in the field of 

natural hazards monitoring in Europe, will coordinate WP2 (land-based, long-term multi-

disciplinary, continuous monitoring). TUBITAK, the leading research institution in Turkey, 

operates a multi-parameter, land and space-based monitoring network in the Marmara 

Region and will lead WP3 (Long-term continuous geodetic monitoring of crustal 

deformation). IU, an institution highly involved in the establishment of early warning and 

rapid response systems in Turkey, will coordinate WP4 (establishment of borehole 

observation and high resolution seismic studies in the Marmara Sea area). INERIS, a French 

public institution specialized in natural and industrial risks, including landslides hazards, will 

lead WP6. ITU has conducted geological investigations of the Marmara seafloor since 1999 

to investigate the earthquake and tsunami hazard potential of the submarine structures and 

will lead WP7 (re-evaluation of the seismo-tectonics of the Marmara Region). IFREMER, the 

French institution for marine research, has a unique experience in seafloor monitoring. 

IFREMER will lead WP8 (seafloor monitoring using cabled and autonomous, multi-parameter 

submarine instrumentation). BRGM, the French public institution providing R&D and 

expertise for public policies, decision making and citizen information in different fields of 

earth sciences, will coordinate WP10 (data integration). EMSC, as a non-profit international 

NGO and a unique source of information for international authorities in order to meet 

society’s needs for protection and enhance scientific progress and improve general 

information, will coordinate WP11 (dissemination). 

2 SUMMARY OF THE ACTIVITIES IN THE FIRST YEAR OF MARSite 
 

This section of the Annual Public Report 
provides a summary of work conducted 
and achievements accomplished during 
the period of November 2012 – October 
2013 especially focusing on integration of 
data management practices, coordination 
with ongoing research infrastructures and 
dissemination activities. 
 
As can be seen in Figure 11, only 8 
deliverables are to be produced within 
the first year of the project mainly 
focusing on establishing a living 
framework with the purpose of serving 
the rest of the project life-time (such as 
creation the web portals, analysis of the 
target users and production of a 
communication plan, initial work on the 
integration and links to other initiatives). 

 

Figure 11: Distribution of MARSite Deliverables 
within Project Life-time 
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On the other hand, the project partners conducted essential Research & Development work 
within the first your in order to ensure the successful conduct of the project in the next 2 
years. 
 


