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Assessing the impact of the February 6™ earthquake, which occurred in South-eastern
Turkey near the Turkey-Syria border, on cultural heritage sites is crucial to ascertain the
cultural and historical cost of the disaster. These twin quakes, which had a magnitude of 7.8
and an after-shock magnitude of 6.7, resulted in widespread damages with the official death
toll figure rising to 55,000+ and over 107,000 injured across the eleven cities most affected.
The zone of occurrence of this earthquake is a hotbed for seismic activity because of the
complicated network of plate boundaries underlying the area. This zone is under-laid by
three major plate boundaries namely the Anatolian plate, the Arabian plate and the African
plate. It is characterized by series of lateral strike-slip fault movement which ultimately results
in series of frequent earthquakes of varying magnitude.

The aim of this study is to detect damaged cultural heritage sites in the earthquake
zone in Turkey, by using SAR (Synthetic-Aperture Radar) images. The affected cities are home
to some of Turkey’s most iconic heritage sites. In this study, TerraSAR-X high-resolution X-
band data and open access Sentinel-1 data was used. At some locations we also used Google
Earth images as a reference images.

To detect damages on cultural heritage sites, two methods were adopted. First, since
TerraSAR-X have high resolution spotlight mode, we tried to ‘visually recognize’ damages on
historical buildings by comparing SAR images with terrestrial and UAV photos from the area
taken by locals, archaeologists, and reporters. Second, we processed open access Sentinel-1
data of different dates, before and after the earthquake using ‘coherence change detection’
to detect the changes in specific structures in the city. The research will focus to a large extent
the cultural and historical cost of the impact of earthquake and also highlight the further
impacts of after-shock on damaged cultural heritage sites through time series analysis of
images. We realized that some damaged buildings continued to collapse several days later as
a result of subsequent aftershocks which shows the need to initiate mitigative measures as
fast as possible to save what is left of the important monuments.
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