ASSESSING THE IMPACT OF THE TURKISH
EARTHQUAKE ON CULTURAL HERITAGE

Chike Ifeanyi'; Cem Sonmez?!; Timo Balz?
1State Key Labouratory of Information Engineering In Surveying, Mapping and Remote
Sensing (LIESMARS), Wuhan University, China.

Abstract Methods and Materials

S able 1. Properties

SAR Data Google Earth

Acquisition &

Earthquake occurrence is a natural phenomenon
we have no control over, often times the cost of
this disaster usually out-weighs monetary | — iy mp— e =
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calculating the complete economic and social
Impact can be a daunting task. This study used
high resolution TerraSAR-X images taken after the
earthquake and open access sentinel 1 data to
assess it's impact on selected cultural heritage
sites leveraging on different orbit and Incidence | e - o - R——— .
angles of image acquisition of the high resolution | 2 el LAl . 2 T In this study, so many factors and parameters were combined to
image and archived pre-event data of sentnel 1 &g ST/ g R o e e o o
Or coherence change detection as well as tore- N S Y 3 K R : = F Yad played important roles. Because different size of damages
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damages to varying degrees. To mitigate the | _ =8 =’ = s " W the structures and identify damages (see Figure 9 & Figure 10).
damages and impacts of earthquakes, quick | & 5 S <ai SRl T U8 T e _— Also, we could see how the nature of the structural damage made
disaster reaction is required [1] o g | __ — 1 B S B , a visible difference between Adiyaman Ulu mosque, Habib-i

Neccar mosque and Hatay Ulu mosque where we could detect
strong backscatter from the remaining north-west corner of the
mosque roof of the Adiyaman Ulu mosque (see figure 18) and the
collapsed circular dome of the Habib-i Neccar mosque (see figure
12). Parameters of acquired SAR images play a huge role.
Specifically in the case of the Column in Karakus Tumulus, we
have examined how different incident angles and orbits changes
the view on the damage. Looking from the right direction is one of
the major conditions to see damage in a single SAR image. For
instance a thorough examination of the acquisition characteristics
for Figures 15, 16, and 17 revealed that three of the four images
(b, c, and d) shared the same pass (Ascending) and two of them
(c, d) shared the same incidence angle center of 43.16° but had
distinct first, last, near, and far longitudes and latitudes
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The aim of this study Is to detect damaged
cultural heritage sites in the earthquake zone of
Adiyaman and Hatay In Turkey *
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The combination of two techniques, different data and several
parameters was helpful in the processing and interpretation of the
result in this study

Even though the challenges of the two techniques combined in this study run
parallel, they however complement each other. While open access sentinel 1
image was helpful, it had it own limitation because of it’s low resolution, we
could only detect change on a zonal level rather than structural. Detecting
damages from single SAR high resolution (TerraSAR-X) post-disaster image on
structures was to a large extent ambiguous.
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Nevertheless, we observed that using different polarization, orbit and incident
angle can help to achieve this task. We had different locations and structures to
examine and visually interpret which showed us that the level of damages on
buildings is also an effective parameter to understand the changes in pixel
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¥ ;s r g
Greek Orthodox ChurchE @ abib-i.Neccar-NMosqe

T =, . =
Ulu Mosque et . ¥ R
Saint-Mary Onthodox: GChurch & "= -
= IS ) e | =

—":;.-‘W;N- 5 37

References Conclusions

When it comes to visual interpretation, location of the structure and size
of the damage is very important. Different size and shape of damages
backscatters differently and detecting it is often associated with the
surrounding structures. In addition to the nature of the structural damage,
parameters of acquired SAR images play a huge role. Specifically in the
case of the Column in Karakus Tumulus, we have examined how different

1. Shinki C.; Haoyi X.; Masashi M. Backscattering Characteristics of SAR Images in Damaged Buildings Due to the 2016 Kumamoto Earthquake, Remote Sensing,
2023, 15(8), 2181. 2007; Volume 3, pp. 154-196.

2. Adiyaman O.; Chorowicz J. Late Cenozoic tectonics and volcanism in the northwestern corner of the Arabian plate: a consequence of the strike-slip Dead Sea fault
zone and the lateral escape of Anatolia. Journal of Volcanology and Geothermal Research 2002, 117, pp. 327-345.

3. Culture and Tourism Ministry of Turkey. Karakus Tumullust Anit Mezar. Available online: https://www.kulturportali.gov.tr/turkiye/adiyaman/gezilecekyer/karakus-

tumulusu--anit-mezar. (Accessed on : 18 July 2023)

4, Anatolian Apostolic Attorneyship. Iskenderun. https://www.vicariatoapostolicodianatolia.org,» Available online:
https://www.vicariatoapostolicodianatolia.org/index.php/iskenderun/. (Accessed on : 18 July 2023)

5. Temiz, F.M. Ulucami. Turkish Religious Foundation. Ankara. Turkey. 2019; 622-623.

incident angles and orbits changes the view on the damage. Looking from
the right direction/angle is one of the major conditions to see damage in a
single SAR image.

Combining multiple resources and techniques that complement each
other was key to achieving good result.




