
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/354723285

InSAR techniques as a tool for assessing the vulnerability of cultural heritage

sites -The SCIENCE Project

Conference Paper · September 2021

CITATIONS

0
READS

95

20 authors, including:

Some of the authors of this publication are also working on these related projects:

This work was supported in its early development by the BEYOND project, FP7‐ REGPOT‐ 2012‐2013‐1 Coordination and Support Actions 2013‐2016, GA 316210. In a

follow‐up stage, it received additional support from NextGEOSS: Next Generation GEOSS for Business and Innovation, H2020 SC5‐20‐2016, 2016‐2019, GA: Νο. 730329,

http://nextgeoss.eu/. It was also partially supported by DRR: Disaster Risk Reduction Using Innovative Data Exploitation Methods and Space Assets, ESA AO/1‐

8130/14/F/MOS, ESA EXPRESS PROCUREMENT (EXPRO+)/OPEN‐COMPETITIVE, 2015‐2018, CCN:201521496. View project

SEismic REsilience of Museum contEnts (SE.RE.M.E.) View project

Athanasia-Maria Tompolidi

Harokopio University

18 PUBLICATIONS   2 CITATIONS   

SEE PROFILE

Is. Parcharidis

Harokopio University

213 PUBLICATIONS   1,273 CITATIONS   

SEE PROFILE

Fulong Chen

Chinese Academy of Sciences

83 PUBLICATIONS   1,047 CITATIONS   

SEE PROFILE

Constantinos Loupasakis

National Technical University of Athens

91 PUBLICATIONS   924 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Athanasia-Maria Tompolidi on 21 September 2021.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/354723285_InSAR_techniques_as_a_tool_for_assessing_the_vulnerability_of_cultural_heritage_sites_-The_SCIENCE_Project?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/354723285_InSAR_techniques_as_a_tool_for_assessing_the_vulnerability_of_cultural_heritage_sites_-The_SCIENCE_Project?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/This-work-was-supported-in-its-early-development-by-the-BEYOND-project-FP7-REGPOT-2012-2013-1-Coordination-and-Support-Actions-2013-2016-GA-316210-In-a-follow-up-stage-it-received-additional-supp?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/SEismic-REsilience-of-Museum-contEnts-SEREME?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Athanasia-Maria-Tompolidi?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Athanasia-Maria-Tompolidi?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Harokopio_University?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Athanasia-Maria-Tompolidi?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Is-Parcharidis?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Is-Parcharidis?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Harokopio_University?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Is-Parcharidis?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Fulong-Chen-3?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Fulong-Chen-3?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Chinese_Academy_of_Sciences?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Fulong-Chen-3?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Constantinos-Loupasakis?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Constantinos-Loupasakis?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/National_Technical_University_of_Athens?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Constantinos-Loupasakis?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Athanasia-Maria-Tompolidi?enrichId=rgreq-4915033e7d8a16be0824303c1bf00f98-XXX&enrichSource=Y292ZXJQYWdlOzM1NDcyMzI4NTtBUzoxMDcwNDI2Mzg2MDcxNTUyQDE2MzIyMjA5NDYzOTk%3D&el=1_x_10&_esc=publicationCoverPdf


InSAR technicques as a tool for assessing the vulnerability of cultural heritage sites 
- The SCIENCE Project 

 
Athanasia-Maria Tompolidi1, Issaak Parcharidis1 ,Fulong Chen2, Constantinos 
Loupasakis3, Michalis Fragiadakis4, Pantelis Soupios5,Pavlos Krassakis1,Eleni 

Grigorakou3, Zeinep Achmet4, Georgia Kalousi6, Konstantinos Mytakidis6, Vasiliki 
Eleftheriou7,Rozalia Christodoulopoulou,Dionysia Michalopoulou7,Vassiliki 
Sythiakaki8,Eleni Kanaki8,Dionysia Mavromati8, Panagiotis Elias9,Theodoros 

Gatsios10,  Nikolaos Antoniadis3 
 

1Department of Geography,School of Environment, Geography and Applied 
Economics, Harokopio University of Athens, Greece 

2Key Laboratory of Digital Earth Science, Aerospace Information Research Institute, 
Chinese Academy of Sciences, China 

3Department of Geological Sciences, School of Mining & Metallurgical Engineering, 
National Technical University of Athens, Greece 

4 Department of Structural Engineering, School of Civil Engineering, National 
Technical University of Athens, Greece 

5Geosciences Department, College of Petroleum Engineering and Geosciences, King 
Fahd University of Petroleum and Minerals, Saudi Arabia 

6Terra Spatium S.A.,Athens,Greece 

7Acropolis Restoration Service,Ministry of Culture and Sports, Athens, Greece 

8Ephorate of Antiquities of Heraklion,Ministry of Culture and Sports,Heraklion,Greece 
9Institute for Astronomy, Astrophysics,Space Applications and Remote Sensing, 

National Observatory of Athens,Greece 
10 Department of Geophysics-Geothermics, Faculty of Geology, National Kapodistrian 

University of Athens, Greece 
 

 
(E-mails: tompolidi@hua.gr , parchar@hua.gr, chenfl@aircas.ac.cn, 

cloupasakis@metal.ntua.gr, mfrag@mail.ntua.gr, 
panteleimon.soupios@kfupm.edu.sa, pkrassakis@hua.gr, egrigor@metal.ntua.gr, 
zeinepach@gmail.com, g.kalousi@terraspatium.gr, k.mytakidis@terraspatium.gr, 

veleftheriou11@gmail.com, rosaliachristo@gmail.com, diomichal@gmail.com, 
vsithiakaki@culture.gr, ekanaki@culture.gr, mavromatid@yahoo.com, 
pelias@noa.gr, theogat@geol.uoa.gr, antoniadis.nickolas@gmail.com) 

 
 

SCIENCE is a large bilateral project between Greece and China introducing advanced 
engineering research to the service of monument protection. In particular, SCIENCE 
develops a new approach to estimate the vulnerability of cultural heritage 
monuments through the innovative technique of multitemporal Synthetic Aperture 
Radar Interferometry (MT-InSAR), which detects the ground deformation in time and 
space. In the framework of this project are used: a) open access ERS-1 & 2 and Envisat 
SAR datasets, Copernicus SAR datasets (Sentinel-1) and third part mission high 
resolution SAR datasets (TerraSAR-X and Cosmo-SkyMed) and b) the commercial 
optical datasets of Pleiades 1A and Pleiades 1B (with spatial resolution up to 0.5m). 



The four case studies under investigation are: a) the Acropolis of Athens and b) the 
Heraklion City Walls in Crete (Greece) and c) the Ming Dynasty City Walls in Nanjing 
and d) Great Wall in Hebei and Beijing (China). Spaceborne SAR interferometry has 
proven to be a powerful remote sensing tool for detecting and measuring ground 
deformation (including major seismic events and induced seismicity) and studying the 
deformation’s impact on man-made structure with a millimetric accuracy. Considering 
the limitations of conventional MT-InSAR techniques, such as Persistent Scatterers 
Interferometry (PSI), a two-step Tomography-based Persistent Scatterers (PS) 
Interferometry (Tomo-PSInSAR) approach is proposed for monitoring ground 
deformation and structural instabilities. The high-resolution optical data is used for 
the identification of the persistent scatterers. Furthermore, the validation of the 
results is taking place through in-situ measurements (geological, geothechnical e.t.c) 
and data for the cultural heritage sites’ structural health. In conclusion, SCIENCE 
project aims to introduce a risk assessment analysis of the cultural heritage 
monuments and their surrounding areas to benefit institutions, organizations, 
stakeholders and private agencies in the cultural heritage domain through the 
creation of a validated pre-operation non-invasive system and service.  
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