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INTRODUCTION 
 

In the broader area of the Aegean Sea, which holds the highest seismicity in Europe, it is common to have 
a strong earthquake event every few years causing a remarkable number of casualties and sometimes even 
fatalities. In cases of events of considerable acceleration, the knowledge of ground motion spatial distribution is 
considered as vital information for loss estimation in addition to induced destructive phenomena such as 
landslides and rock falls. Therefore, there is an intense need, mainly for civil protection authorities as well as for 
scientific community, to automatically produce near real time ground motion distribution maps, also known as 
shake-maps. 

Nowadays there are globally, different approaches to calculate and present a shake-map while some of 
them estimate even probable losses (Wyss 2014). Some of the most common implementations are: a) the USGS 
one (http://earthquake.usgs.gov/earthquakes/shakemap/) which uses recorded Ground Motion Information, b) the 
one presented by EMSC (http://www.emsc-csem.org) which exploits theoretical PGA and PGV values, c) the 
JMA (Japanese Metereological Agency) implementation producing maps of Seismic Intensity, and d) the most 
recent implementation by KANDILI Observatory and Bogazici University in Turkey that produces Instrumental 
Intensity Maps (ELER). From the above approaches the most widely used by other institutes (INGV-Italy, SDE-
Switzerland, NIEP-Romania) is the one developed by USGS. We apply the same software tool configured 
according to the regional characteristics of the area of interest as they resulted from previous studies, i.e. local 
site conditions (geology, topography, body wave velocities, etc), Ground Motion Prediction Equations (GMPE) 
(Skarlatoudis et al., 2003, 2004, 2007; Theodoulidis and Papazachos, 1992), as well as Instrumental 
Macroseismic Relations (Theodoulidis, 1991). A presentation of the uncertainties validates the procedure 
followed for a reliable Shakemap estimation. 
 

STRONG MOTION DATA USED AND IMPLEMENTATION OF SHAKEMAPS 
 
EPPO-ITSAK, after a recent national funding, maintains a state-of-the-art real-time accelerometric network 
distributed throughout the territory counting more than one hundred stations. Recorded strong motion data, are 
transferred through internet connections, as a real-time continuous stream, to the premises of the Institute of 
Engineering Seismology and Earthquake Engineering (in Thessaloniki). There, are buffered by two acquisition 
servers; the former based on the proprietary software SCREAM (www.guralp.com) and the later based on the 
open source and widely used software SEISCOMP (http://www.seiscomp3.org). When an earthquake occurs, an 
automatic process is triggered producing the respective shake-map within the next ten minutes. This process is 
initiated by an alert sent by the Seismological Station of the Aristotle University of Thessaloniki providing the 
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earthquake automatic solution. The information in this alert is used to automatically extract the respective data 
from the continuous stream for all accelerometric stations. This is achieved by following a linear relation 
between duration, earthquake magnitude and epicentral distance of each station. After an offset correction the 
time series are subject to a low pass filter of 20 Hz and the maximum absolute value is selected as the Peak 
Ground Acceleration (PGA) for each of the horizontal components at each station. Finally, earthquake source 
and accelerometric station information are elaborated in the appropriate XML form to further estimate -using the 
USGS Shakemap Software- the PGA, PGV, PSA values (for periods T=0.3, 1 and 3 sec) and the Instrumental 
Intensity shake-maps. The 30-arc sec DEM data are used for calculating the slope and from that point the 
corresponding site correction as a proxy based on topography. Figure 1 demonstrates the PGA distribution of an 
M=4.7 earthquake while in Figure 2 the topography is taken into account as a proxy to VS30. 
 
 

Figure 1. Peak Ground Acceleration map for a M=4.7 earthquake in Central Greece. 
 

Finally, the generated shake-maps are visually represented in a web page in various formats such as 
shapefiles, text grid files, XML, KML or images. Also, shake-map data are published as linked open data using a 
semantic data model developed for this purpose. 
 
 

ACKNOWLEDGEMENTS 
 
The implementation of the EPPO-ITSAK shake-maps service was funded by the “Inspired Geodata Cloud 
Services (InGeoCloudS)” EC-ICT Project (FP7 2007-2013). 
 



  3 
 

  

 
Figure 2. Peak Ground Acceleration map for the same earthquake as of Figure 1, approximating VS30 based on 

topography. 
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