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1. Introduction 
 

This short deliverable is associated with the Task 4 of WP5 where the main goal is to 

build up a detailed scenario database for all possible earthquakes in the Marmara Sea with a 

tsunamigenic potential. The main purpose of this deliverable is to identify a set of 

earthquake scenarios for the whole Marmara Region, which will constitute the basis for D5.7 

“Tectonic origin tsunami scenario database for the Marmara Region (M36).” 

Due to the very short travel times in Marmara Sea, a Tsunami Early Warning System 

(TEWS) cannot rely on real-time calculations and has to be based on a pre-computed 

tsunami scenario database to be queried in real-time, basing on the initial determination of 

earthquake hypocentre and Magnitude, but also on dislocation models calculated from real-

time inversion of geodetic and seismic data similarly to e.g. the GI-TEWS in Indonesia. Such a 

database could be inspired to that implemented in the Japanese TEWS, which nonetheless 

will be adapted to Marmara region. Initially, it was decided to divide the Marmara region in 

grid areas of fixed size 0.1°x0.1° and to develop tsunami scenarios for each bin, where the 

bin centre will be characterized as the epicentre location. Earthquake source parameters 

would have been defined based on a study of characteristic source parameters in the region, 

supported with historical and statistical studies. This suggested methodology was 

successfully used for the Eastern Mediterranean, Aegean and Black Seas (Necmioglu and 

Ozel, 2015). However, the difference in the spatial scale and lack of instrumentally recorded 

major tsunamigenic earthquakes in Marmara (excluding 1999 Izmit earthquake), led to the 

conclusion that it would be a better approach deviate from this initial methodology and base 

the foreseen work on the progress made in WP7 and internally submitted deliverables D7.2 

“GIS Database of the fault parameters” and D7.4 “Revisited historical earthquake catalogue”, 

it was decided to base the work for the Deliverable 5.6 on those WP7 deliverables. To 

support, an extensive review of the literature (Sengor et al. (2014), Armijo et al. (2005), 

Alpar and Yaltırak (2002), Imren et al. (2001), Oglesby and Mai (2012), ergintav et al. (2014), 

Kaneko (2009), Hebert et al. (2005), Gasperini et al. (2011), Uykucu et al. (2009), Tinti et al. 

(2006), Hergert and Heidbach (2010), Hergert et al. (2011), Le Pichon et al. (2001), Le Pichon 

et al. (2003), Le Pichon et al. (2014), Altınok and Alpar (2006) ) has taken place, and in some 

cases, used primarily, such as the in the case of South Marmara Fault.  

 

2. Fault Segments in Marmara to be used in tectonic origin tsunami modelling 

 
Based on the database provided, simplified fault segments have been identified, 

where each segment correspond to a rectangular area with an associated uniform slip 

(Figure 1). All parameters required for the identification of the segments, such as 

geographical coordinates for the start- and end-points of the segments, hypocentre, type of 
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fault, strike, dip, rake, length and width of the segment, focal depth (where the top of the 

fault has been set to 0.5 km depth), corresponding displacements according to empirical 

relations provided by Leonard (2010) and Wells and Coppersmith (1994), are provided in 

Table 1. 30 different scenarios have been identified and described in Table 2.  

 

 

Figure 1: Simplified fault segments in Marmara identified for tsunami modelling. Segments 

correspond to a rectangular area with an associated uniform slip.  

 

 

Figure 2: Map representation of the scenarios considered in this study. 
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