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Gianna Kitsara
199 317
Assessing the impact of climate change on olive cultivation in the Peloponnese,
Greece: A long-term analysis using climate indices
Efthymios Magkoufis, Athanassios Ganas, Konstantinos Nikolakopoulos and Betty 931
Charalampopoulou
200 144
A WebGIS platform for the multiparametric monitoring of ground deformation and
critical infrastructures under the name PROION
Mangifesta M., Scalella G., Sciarra N. 935
201 246 . .
An example of DsGSDs in Abruzzo Region (Central Italy): the complex case of
Civitella del Tronto
Emmanouil Manoutsoglou 939
202 |38 | The 'treasure’ of aeolianites on the coastal front of Marathopoli Dialiskari, Messinia,
Western Coast of the Peloponnese: rhizoliths petrified forest and historical
abandoned quarries
Emmanouil Manoutsoglou, Nikolaos Andronikidis, Ilias Lazos, Georgios Kritikakis, 945
203 |47 Nikolaos Economou, Emmanouil Steiakakis, Georgios Xiroudakis and Antonios Vafeidis
Monitoring sea water intrusion at Samaria Gorge National Park
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Volume E: Papers 201-250

AUTHORS and TITLE

Kyriaki Manta, Grigoris Rousakis, Maria Geraga, George Papatheodorou, Dimitris Sakellariou | 949
and Aristomenis Karageorgis
204 26
Preliminary results on sedimentological characteristics of Mass Transport Deposits (MTDs)
during the Amorgos tsunami 1956: sediment provenance and geochemical elements.
Spyridon Mavroulis, Andromachi Sarantopoulou, Maria Mavrouli, Assimina Antonarakou | 955
and Efthymios Lekkas
205 341 o oG q q o . . .
Increased preparedness in anticipation of an imminent disaster: actions during the
early 2025 Santorini - Amorgos (Aegean Sea, Greece) earthquake crisis and lessons
learned
Vasileios Mazarakis, Konstantinos Tsanakas, Noam Greenbaum, Dimitrios Vasileios 962
Batzakis, Alessia Sorrentino, loannis Tsodoulos, Kanella Valkanou and Efthimios
206 | 9277 Karymbalis
Application of GIS-Based Multicriteria Decision Analysis and Analytic Hierarchy Process
for Flood-Hazard Mapping in the Messapios River Basin, Central Evia Island, Greece
Margarita Melfou, Panagiotis Voudouris, Reiner Klemd, Manuel Keith, Alexandre 969
Tarantola, Vasilios Melfos, Lambrini Papadopoulou and Nikolaos Kantiranis
207 287
Indium and tellurium enrichment in sulfides and sulfosalts at the Pefka high- to
intermediate-sulfidation epithermal deposit, Rhodope, Greece
loannis Michalakis, Adonis Photiades and Spyros Staridas 975
208 84
An Overview of Geological Map Sheets of Crete by HSGME
loannis Michalakis and Eleni Tsolaki 981
209 20 . A . T .
Water Wells in Crete: Distribution by Municipality, Use, and Ownership—Results of
a Systematic Inventory in Greece
loannis Michalakis, Eleni Tsolaki, Constantinos Loupasakis, Konstantinos Voudouris and | 987
Charalampos Kontoes
210 12
Preliminary Results on Land Subsidence Induced by Groundwater Overexploitation
Using Copernicus Sentinel Data: Insights from the Messara Basin, Crete
Maria Michalopoulou, Nikolaos Depountis, Eleni Zagana and Pavlos Avramidis 993
211 118
Application of geochemical indices for heavy metal evaluation in the Pinios Dam, Greece
Sofia Michalopoulou, Sara Faulwetter, Dionisios Christodoulopoulos, Alexis Ramfos and | 999
212 197 Pavlos Avramidis
The impact of aquaculture units on Copper (Cu) concentrations in marine sediments
Georgios Michas 1004
213 196
Spatiotemporal diffusion variability in seismic swarms
Zoe Misiri, Spyridon Lainas and Nikolaos Depountis 1009
214 137
Hellenic Landslide Platform (He.L.P.): A Geospatial Landslide Inventory for Western Greece
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Leonidas Moforis, George Kontakiotis, Assimina Antonarakou, Alexandra 1014
Zambetakis-Lekkas, Ahmad Sajjad, Panagiotis Paschos, Dimitrios Galanakis, Christos
Kanellopoulos, Sotiris Sboras, Hammad Tarig Janjuhah, Ilias Lazos and Vasileios
215 78 Karakitsios
Biostratigraphy, Sedimentary Microfacies, and Depositional Environment of the
Paleocene-Early Eocene Calciturbidites in Gardiki Section (Epirus, Western Greece)
Isavela Monioudi, Dimitrios Chatzistratis, Adonis Velegrakis, Anastasios Risgos, Antonis | 1018
216 349 Chatzipavlis, Antigoni Nikolaou and Olympos Andreadis
The geospatial characteristics of an island beach: the case of Kos, Greece
Eugenia Moraiti, Panagiotis Voudouris and Vassiliki Barsaki 1023
217 29 | Innovative educational programs at the Lavreotiki UNESCO Global Geopark:
the ERASMUS+ "ARTeMIS" Program Action for Research and Teaching Mineral
exploration Inclusive School, Greece
Hara Moshou and Hara Drinia 1025
218 53 . . . . .
Empowering Future Generations: Incorporating Geo - Environmental Education on
Climate Change into Greek Compulsory Education
Nikos Mourtzas, Antonis Gkiolas, George Papacharalambous, Anastassios Tsakonas 1030
and Eleni Kolaiti
219 19
Slope stability rehabilitation in the traditional settlement of Chora, Andros Island,
Greece
Harry Moustakas, Zafeiria Roumelioti, Efthimios Sokos and Christos Evangelidis 1036
220 32 . . . . .
The Horizontal-to-Vertical Spectral Ratio Method for Underground Voids Detection:
Testing Over Mycenaean Tombs
Lemonia Moysidou, Ermioni Eirini Papadopoulou, Stavros Proestakis, Nikolaos Zouros | 1042
and Nikolaos Soulakellis
221 194
Multiscale 3D mapping and Geovisualization of a Petrified Forest Park in Lesvos,
Greece, using UAV.
Ch. Mpakopoulou, D. Tsesmelis, K. Kalogeropoulos, K. Vasilakou, E. Feloni, E. Zervas 1048
and A. Tsatsaris
222 301
Investigating Drought Dynamics in Greece Using Climate and Meteorological
Indicators
Jan Mrlina 1054
223 40 . . q . .
Density modeling based on gravity survey at faulted area around Aigion, Gulf of
Corinth, Greece
Jan Mrlina 1060
224 39
Gravity monitoring at Santorini volcanic island, Greece
Valentini Navrozidou, Olga Koukousioura, Sofia Doani, Peter Frenzel, Maria 1066
Triantaphyllou, Konstantinos Albanakis and Georgios Syrides
225 147
Ostracod-based environmental reconstruction of Lake Koronia, (Central Macedonia-
Greece) during the Holocene
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226

14

Constantinos Nefros, Gianna Kitsara, Constantinos Loupasakis and Christos
Giannakopoulos

Rapid Detection of Landslides Triggered by Mediterranean Cyclones Using Google
Earth Engine and Open-Access Data

1068

227

12

Elisavet Nikoli, Paraskevi Nomikou, Evangelos Tasioulas, Christophis Koroneos,
Kalliopi Sakkali, Georgios Koukourakis, Panagiotis Nastos, Varvara Antoniou, Dimitrios
Emmanouloudis, George Pehlivanides and Aristidis Batis

Integrating Volcanic Geoheritage and Community Engagement: The Case of Nisyros
aspiring UNESCO Global Geopark

1073

228

293

loanna Nikolopoulou, Gian Maria Bocchini, Marco Roth, David Essing, Rebecca
Harrington, Anna Serpetsidaki, loannis Fountoulakis, Christos Evangelidis and
Efthimios Sokos

The 2024 March 29, 5.9 ML Strofades Earthquake (Greece) and its Seismic
Sequence: Relocation, Focal Mechanism Solutions and Stress Inversion

1075

229

141

Stefania Nisio, Sergio Madonna, Giancarlo Ciotoli, Gentili Francesco and Livio Ruggieri

Sinkholes, roads and exceptional transports, a risk to be assessed

1079

230

108

Paraskevi Nomikou, Elisavet Nikoli, Evangelos Tasioulas, Christophis Koroneos,
Kalliopi Sakkali, Georgios Koukourakis, Panagiotis Nastos, Varvara Antoniou, Dimitrios
Emmanouloudis, George Pehlivanides and Aristidis Batis

Nisyros Geopark: A Living Laboratory of Volcanic Geoheritage in the South Aegean

1085

231

129

Maria Margarita Ntona, Vasiliki Stavropoulou, Dimitra Lampropoulou, Eleni Zagana,
Christos Pouliaris and Nerantzis Kazakis

Assessment of groundwater quality and seasonal dynamics in Chortiatis, northern
Greece: Insights for sustainable resource management

1088

232

24

Panos Ntontos

Evaluation of National Groundwater Monitoring Network at the Peloponnese, Greece

1094

233

189

Efthymios Ntouros, Nikolaos Sofis, Maria Ellie Damoulianou, Margarita latrou, Tassos
Grammatikopoulos, George Papaptheodorou and Stavros Kalaitzidis

Characteristics of REE mineralization in bauxite strata and in bauxite residue
deposited into the Corinth Gulf, Greece

1100

234

231

Grace Paez, Karla Vizuete, Alexis Debut, Mario Cruz-D'Howitt, Juan José Ortiz and
Theofilos Toulkeridis

Characterization and timing of charcoal in geoheritage sites preserved by major
volcanic destructions - Geoarcheological and paleo-environmental considerations
in Ecuador

1103

235

346

Gerasimos Papadopoulos, loanna Triantafyllou, Constantinos Siettos and Konstantinos
Spiliotis

Foreshock-aftershock discrimination in real-time during the 2025 seismic cluster
near Santorini volcano, Greece, based on earthquake statistics and complex
networks theory

1108
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Theodoros Papadopoulos, Sofia Pechlivanidou, Michael Foumelis and Christos Pennos | 1110
236 65
Image-based grain size analysis of coastal sediments
Ermioni Eirini Papadopoulou, Stavros Proestakis, Christos Nikolaos Anagnostopoulos | 1113
and Nikolaos Soulakellis
237 85
Development of a cartographic web application for monitoring the Corinth Canal
using UAYV data
Evdokia Papadopoulou and Alexandros Chatzipetros 1118
238 236 . . . . ..
An integrated approach using Remote Sensing and the Environmental Seismic
Intensity Scale ESI 2007 for three major earthquakes in the Aegean region
Penelope Papadopoulou, Charalampos Fassoulas, George lliopoulos, Georgia Kitsaki, | 1123
Maria Kolendrianou, Elina Mikroulea, Charitakis Papaioannou, Dimitris Pattakos,
Vaggelis Perakis, Maria Tsoni and Iro Tsimpri
239 185
Expertise on Specifications - Evaluation Criteria and Design of a Special Label for
Local Agrotourism Products and Services: a cooperation for the benefit of four
Greek UNESCO Global Geoparks!
Penelope Papadopoulou, George lliopoulos, James Bendle, Kimon Christanis, Stavros | 1126
Kalaitzidis, Eleni Liapi, Konstantinos Perleros, Nikolaos Soulakelis, Marianthi Tzortzi and
240 | 232 | Nikolaos Zouros
West Akrocheiras section: a pilot multi-proxy palaeoenvironmental analysis
Antonia Papageorgiou, Olga-Joan Ktenidou, Vasilis-Erion Pikoulis and Efthimios Sokos | 1132
241 238 . . . .
Comparing broadband and strong-motion data using collocated sensors in the HP
network, Greece
Elena Papageorgiou, Michael Foumelis, Pascal Dominique, Pavlos Bonatis, Daniele 1134
Raucoules, Marcello De Michele and Eleftheria Papadimitriou
242 200
Groundwater changes and induced seismicity influencing surface deformation in
post-mining landscapes
Maria Papailiopoulou, Paraskevi Apostolopoulou, Vasiliki Stavropoulou, Christos 1136
Pouliaris, Nerantzis Kazakis and Eleni Zagana
243 134
Hydrochemical characterization of multi-layer porous aquifer of Larissos system,
Peloponnese
Maria Papailiopoulou, Krystalia Chrisanthakopoulou, Vasiliki Stavropoulou, Christos 1142
Pouliaris, Nerantzis Kazakis and Eleni Zagana
244 288
Assessment of the groundwater vulnerability using DRASTIC method in Larissos
watershed, Greece
Chara Papailiou, Maria Kolendrianou and Charalampos Fassoulas 1147
245 | 132 | RescueME, a Research Action that focuses on the enhancement of the resilience of
coastal cultural landscapes in Europe.
The case study of Psiloritis UGGp, Crete, Greece
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Haritakis Papaioannou, Christos L. Stergiou, Spiros 1152
246 89 Staridas, Aristotelis Stagkikas and Georgia Kitsaki

Innovative Efforts in Geotourism: The Vikos-Aoos UNESCO Global Geopark

Dimitrios Papanikolaou, Paraskevi Nomikou and Danai Lambridou 1157
247 13

Volcanism and the metamorphic core complexes of Rhodope and Cyclades

George Papathanassiou, Sotiris Valkaniotis and Maria Taftsoglou 1160
248 150 . . . . . .

The influence of stratigraphy for the generation of surface evidence of liquefaction

phenomena; case study Piniada, Greece

Costas Papazachos, George Vougioukalakis, Stylianos Bitharis, Christos Pikridas, 1162

Michael Foumelis, Chrysanthi Ventouzi, Charalambos Kkallas, Eleni Karagianni,
049 | 365 Domenikos Vamvakaris and Elena Papageorgiou

Monitoring the Santorini Volcano for 3 decades (1995-2025) by ISMOSAYV and its role

for the early detection of the 2011-2012 and 2024-2025 intra-caldera unrests

Angeliki Papoutsa, Stephanos Kilias, Nikolaos Zegkinoglou, Vasilios Pletsas, Rebecca | 1168

Avoukatou, Paraskevi Nomikou, Paraskevi Polymenakou, Andrea Somogyi and Qasid

Ahmad
250 168

Effects of boiling and seawater mixing on hyper-enrichment of antimony in

active polymetallic seafloor massive sulfide hydrothermal diffusers at the Aegean

Kolumbo volcano

Evaggelia Pappa, Costas Papazachos and Nikolaos Chatzis 1174
251 116 . . . . .

VS30 Estimation from P-Wave Seismograms: Exploring a Frequency-Domain

Approach for Stations Located in Sedimentary Basins

Melissinos Paraskevas, loannis Katsafados, Dimitrios Anastasiou, Maria Tsakiri, 1180

Paraskevi Nomikou and Costas Synolakis
252 348

Preliminary results of High-Resolution Microgravity Monitoring During the 2025

Santorini Unrest

Panagiotis Paschos 1184
253 3

Stone bridges. Resilience to catastrophic phenomena
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Volume F: Papers 251-300

AUTHORS and TITLE

Nikoleta Passali, Grigorios Aarne Sakellaris, Margarita Melfou, Lamprini Papadopoulou | 1187
and Nikolaos Kantiranis
254 266
Mineralogy and Geochemistry of the polymetallic nodules of the Clarion Clipperton
Zone, NE Pacific.
Adamantia Paschali Patouchi, loannis Panagiotopoulos and Dimitrios Vandarakis 1193
255 197 q Qg o q . .
A Pilot Study of Erosion in the Mavro Lithari Beach, part of the Highly Urbanized
Coastal Zone of the Eastern Saronic Gulf, through the use of drone technology
Spyros Pavlides, Vassilis Karastathis, Evangelos Mouzakiotis, Sotiris Sboras, Alexandros | 1197
Chatzipetros and llias Lazos
256 352
Active Faulting in Santorini and the recent intra-caldera (2024-2025) seismic
activity along the Kameni-Fira Fault line
Spyros Pavlides, Sotirios Sboras, llias Lazos, Evaggelos Mouzakiotis and Vassilios 1199
Karastathis
257 95
The Fira fault, Santorini (Thera): morphotectonic, geomorphological and
seismological evidence of fault activity
Eleni Pegioudi and Alexandros Chatzipetros 1205
258 252
Geological routes on Ammouliani Island, northern Greece
Christos Pennos, Maria Perraki, Sofia Pechlivanidou, Rannveig @vrevik Skoglund, 1210
Christos Salmas, Eleni Vasileiou, Yorgos Sotiriadis and Markos Vaxevanopoulos
259 286
Assessing Microplastic Pollution in Atzinolakas caves, Crete: Implications for
Remote Karst Aquifers
Dimitris Pepas, Vassilios Marinos, Pavlos Nomikos and Charalampos Saroglou 1216
260 97 . A . e . .
Investigating the failure characteristics of several rock types using the Acoustic
Emission technique
Argyrios Periferakis, Lamprini Troumpata, Aristodemos-Theodoros Periferakis and 1222
Konstantinos Periferakis
261 106
Coal and Asbestos Mining-Induced Pulmonary Pathologies: Radiological Diagnosis
and Associated Challenges
Eftychia Peristeridou, Vasilios Melfos, Panagiotis Voudouris, Lambrini Papadopoulou, 1228
Jaroslav Prsek and Nikolaos Kantiranis
262 295
Mineralogical composition and mineral chemistry of the listvenite-hosted
mineralization in Kato Vyrsini area, Thrace, Greece
Adonis Photiades, Isidoros Kampolis, loannis Vakalas and George Deligiannakis 1234
263 107
The geological structure of the Myrtoan Sea islets
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Serafeim Poulos, George Alexandrakis, Aikaterini Karditsa, Stamatina Lesioti, 1238

Markozanes Markozanes, loannis Katritsis and Nikolaos Kampanis
264 243

Assessment of the exposure of coastal sectors of the Greek Mainland to hazards

induced by climate change, using the Coastal Hazard Wheel

Dimitrios Pyrgakis, Vasiliki Stavropoulou, Eleni Kaskani, Maria Papailiopoulou, Christos | 1242

Pouliaris, Dimitra Lampropoulou, Eleni Zagana, Konstantinos Chalikakis and Nerantzis
265 88 | Kazakis

Hydrogeological and hydrochemical investigations of Selinous basin region

Dimitra Rapti 1248
266 188 . .. . .

Assessment of natural and anthropogenic contamination of the sediments in the

Sacca di Goro lagoon (Po river delta, northern Italy)

Dimitra Rapti 1250
267 184 . . .

The role of hydrogeology in the sustainable exploration of shallow geothermal

resources

Dimitra Rapti, George Papathanassiou, Sotiris Valkaniotis, Maria Taftsoglou and 1252

Riccardo Caputo
268 192

Liquefaction susceptibility in delta environments: the case of the Po delta area

(northern Italy)

Georgia Rapti and Ourania Tzoraki 1254
269 351 . . . . . . .

Investigation of legislation and tools for coastline demarcation: the coastline along

the Kalamas delta in Thesprotia as a case study

Aikaterini Rogkala, Petros Petrounias, Panagiota P. Giannakopoulou, Petros 1260

Koutsovitis, Maria Kalpogiannaki, Paraskevi Lampropoulou and Harilaos Tsikos
270 109

Remnants of oceanic crust of Edessa ophiolite (North Greece): Petrographic and

geochemical characteristics

Zafeiria Roumelioti and Nikitas Katsaitis 1265
271 283 . TR . ..

Shallow Depth P-wave Velocity Profiling Using Seismic Interferometry: The CORSSA

Site

Artemios Roussos, Efstratios Kelepertzis, Zacharenia Kypritidou, Epameinondas 1271

Aivatzidis, Christos Drougas, Emmanouil Vassilakis, Panagiotis Voudouris and Nikolaos
272 76 Zouros

Soil Geochemical Mapping on Lesvos Island, Greece

Aikaterini Maria Rozi and Zafeiria Papadimitriou 1275
273 199

Pluto is lost!

Davide Russo and Riccardo Caputo 1277
274 198

Rheological behaviour along the Hellenic Subduction Zone and the Adria-Eurasia
continental collision
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Dimitris Sakellariou, loannis Morfis, Isidoros Livanos, Alexandros Varesis, Stylianos 1285
Petrakis and Vasilis Kapsimalis
275 345
Marine geological-geophysical data may contribute to the understanding of the
early 2025 seismic activity in the Santorini-Amorgos Zone
Dimitris Sakellariou, loannis Morfis, Dimitris Vandarakis, Isidoros Livanos and loannis 1287
Kourliaftis
276 15 . . .
Airborne and marine survey of the 8th June 2023 earthquake-triggered coastal
collapse at Mylos Gialtron, North Evia: Contribution to the understanding of coastal
zone vulnerability
Vassilis Sakkas, Christos Pikridas, Athanasios Ganas, Dimitrios Anastasiou, Panagiotis 1293
Elias, Stylianos Bitharis, Konstantinos Chousianitis, Konstantinos Raptakis, Vasilis
Kapetanidis, George Kaviris, Stratos Liadopoulos, Nikolaos Voulgaris, John D.
077 339 Alexopoulos and Evangelos Lagios
Continuous GNSS Geodetic Networks. A Powerful Tool for Monitoring and
Understanding Complex Volcanic Environments: The Case of Santorini Volcano
During the Seismic Crisis of 2024-2025
Vassilis Sakkas, Andreas Tzanis and Evangelos Lagios 1295
278 164 & q .
Ground Deformation in Nisyros Volcano (Greece) Determined by GPS and SAR
Interferometric Techniques
Myrsini-Ifigeneia Samothraki, Zacharenia Kypritidou and Ariadne Argyraki 1300
279 91 . . oL ere . . . .
Comparison of dermal bioaccessibility of potentially toxic elements contained in
modern and ancient cosmetics
Panagiotis Sampatakakis, Marietta Theodoropoulou, Maria Tzima and Christos 1305
Christidis
280 130
Result of an inventory program (SAMY) of boreholes of various uses and their
contribution to the water balances of groundwater systems.
Eirini Sardeli, Kyriaki Pavlou, Andreas Karakonstantis, Alexandros Athanasopoulos, 1310
Sokratis Pappas and Filippos Vallianatos
281 334
The 2025 Santorini Swarm: Spatiotemporal Distribution and Coulomb Stress
Changes. Preliminary Results
Charalampos Saroglou, Vasileios Kallimogiannis, Athina Tsirogianni and Georgia 1315
Klironomou
282 363
Stabilisation of volcanic rock slopes in traditional
settlements. The case of Petra, Lesvos Island
Loukas Savvelos and Nikolaos Zouros 1320
283 327 . . . o
Mapping pyroclastic formations at the Lesvos Petrified Forest, Greece the
Akrocheiras hill pyroclastic sequence
Loukas Savvelos and Nikolaos Zouros 1326
284 359 . . . om .
Mapping pyroclastic formations at the Lesvos Petrified Forest, Greece the Bali
Alonia area pyroclastic sequence
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Vanessa Schifano, Lorenza Li Vigni, Luciana Randazzo, Lorenzo Brusca, Sergio 1332
085 |133 Bellomo, Sergio Calabrese and Walter D'Alessandro

Travertine deposits of Greece, a mineralogical and geochemical study

Vahram Serobyan, Taniel Danelian and Araiyk Grigoryan 1337
286 229 . . . .

The Upper Devonian sequence of the Noravank and Ertych geosites in Armenia:

stratigraphy and geotouristic potential

Alkiviadis Sideridis, Evangelos Koutsoumpis, Katerina Mytakidou, Maria Boumpouka, 1342

Vasiliki Anevlavi and Paraskevas Rousopoulos
287 74

Marble as an educational fabric interweaving cultural and geological heritage, the

case study of ancient Philippi site rock art, Kavala, Greece

Paraskevi Sklavounaki, Vasiliki Tzafaridi, Thomas Hasiotis, Stefanos Missias and 1344
088 |49 Aristeidis Paleokrassas

First record of pockmarks in the North Aegean Trough

Loukia Skontovolou, Paraskevi Lampropoulou, loannis Baskoutas, Christina 1347

Raptopoulou, Panagiota P. Giannakopoulou, Aikaterini Rogkala, Aggeliki Kareli,
289 115 Prokopis Savvatis and Petros Petrounias

Mineralogical and petrographic characterization of different limestones used as raw

materials in the cement production

Emmanuel Skourtsos, Christos Filis, Emmanuel Vassilakis, Aliki Konsolaki, Evangelia 1352

Kotsi and Efthimios Lekkas
290 270

The role of the epikarst zone in the influx of water and the manifestation of

humidity at the Holy Monastery of Kleiston, Mount Parnitha, Attica, Greece

Emilia Sofianska, Konstantinos Athanassoulis, Dimitrios Tarenides and Maria Gkagka 1358
291 52 e . . . .

Composition and physicochemical properties of muds from the Evros river delta,

Thrace district (Northern Greece) and their potential use in pelotherapy

Nikolaos Sofis, Efthymios Ntouros and Stavros Kalaitzidis 1364
292 222

REE distribution in the b1 bauxite strata of the Parnassos-Giona Unit, Greece

Sophia Sotiropoulou, Michail Kalaitzis, Emmanuel Skourtsos, Dimitris Sakellariou and 1367

Haralambos Kranis
293 225 . . .

Plio-Quaternary tectonics and evolution of Southwestern Lesvos Island and Lesvos

Basin, Greece: Transtensional deformation and relationship with the July 2017

earthquake activity

Kimon Soultanis, Konstantinos Soukis and Maria V. Triantaphyllou 1373
294 275

Discovering the geoheritage of Skiathos Island (Northern Sporades, Greece)

Natalia Spanou 1375
295 5

Cyclone Daniel's Impact: A Study of Geohazards in Meteora, Greece
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296

284

Nafsika loanna Spyrou, Michalis Diakakis, Spyridon Mavroulis, Georgios Deligiannakis,
Emmanuel Andreadakis, Christos Filis, Evelina Kotsi, Zacharias Antoniadis, Maria
Melaki, Marilia Gogou, Katerina-Navsika Katsetsiadou, Eirini-Spyridoula Stanota,
Emmanuel Skourtsos, Emmanuel Vassilakis and Efthymios Lekkas

Combining Ground and UAV Mapping for GIS-Based Assessment of Flash Flood
Impact Severity: Application of the FFISS to the 2009 and 2020 Evia (Greece)
Floods

1378

297

163

Panagiotis Stamatis, Michaela Doukari and Kostas Topouzelis

Evaluating Airborne LIDAR and RGB Imagery for Accurate Shoreline Detection

1384

298

303

Thomas Stavropoulos and Elissavet Feloni

Domestic Rainwater Harvesting Tanks’ Sizing under Climate Change Conditions in
Nisyros Island

1391

299

340

Maria Stavropoulou, Konstantinos Soukis, Haralambos Kranis, Emmanuel Skourtsos
and George Exadaktylos

Numerical modeling of fault genesis in the Santorini-Amorgos basin: an interplay of
tectonic forces and magmatism

1396

300

263

Christos L. Stergiou, Haritakis Papaioannou, Grigoria-Vasiliki Dimou, Eftychia
Peristeridou, Margarita Melfou, Aristeidis G. Stamatiadis, Vasilios Melfos, Olga
Koukousioura and Georgia Kitsaki

Sedimentary, Metamorphic, and Igneous Rocks in Harmony: Unveiling the rocky
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Introduction

It is well documented that only preparedness and prevention can support modern communities in respect to the
earthquake risk. Being one of the most seismic prone areas in the world, Greece has invested a lot in the prevention
of the impacts of future earthquakes and in the increase of preparedness of the structured and non-structured
elements of our societies. Prevention is achieved through interventions and actions aiming at the identification of
hazard zones, minimizing the exposures on the build environment and developing plans and regulations to manage
crises. In most cases preparedness is achieved by strengthening and improving the behavior of material elements
and infrastructures, the increase of knowledge regarding the hazard and its impact, as well as the improvement of
the self-protection of citizens. In the past years, repeated Earthquake crises revealed that further improvements both
on prevention and preparedness are necessary which can be made only if assessment of past crises’ management
is performed.

The earthquake of Arkalochori in central Crete is of one the most recent and most peculiar crises in Greece. The
foreshock sequence started on the beginning of June 2021, just at the end of the COVID 19 crisis, and lasted
almost three months having one strong earthquake of 4,8 R on July 24. The long foreshock period enabled the
establishment of many seismic instruments in the broader area to monitor the phenomenon. The main shock took
place early in the morning on September 21st, 2021 with a magnitude of 6 R scale and focal point 10 kms below the
town of Arkalochori (Ganas et al. 2021). The earthquake took place along a well-known active fault in the area, the
Kasteli fault (Fassoulas 2001) that has produced a swam of small eq in 1995 too (Delibasis et al. 1999). The town,
that is one of the largest of rural Crete with a population of about 4000 inhabitants and many nearby villages were
seriously affected with collapses and damages of old and more recent constructions, while even the city of Heraklion
experienced moderate intensities with minor impacts. This was the first strong earthquake onshore Crete for more
than a century (Papadopoulos 2011), and fortunately, there was only one human victim that was killed by a strong
aftershock that happened few hours after the main event.

The most peculiar feature of this crisis was though the very long aftershock period that lasted almost a year with
several events between 4 and 5 R scale. It was estimated that more than 4750 earthquakes took place on the
broader area over a period of one year (Vallianatos et al. 2022) challenging the structural behavior of the buildings
and the mental health of local population. The response of the Civil Protection mechanism was immediate with first
responders and civil protection volunteers taking action soon after the main shock installing temporary camps at the
Arkalochori and several other villages, and a more organized shelter at the Exhibition Center of Arkalochori few days
after. The response of the local population was remarkable with hundreds of them arriving at Arkalochori from the first
day to support the victims. This huge offer of volunteers created problems till a mechanism to manage them was set,
but their contribution in compensating the burden of the local people and supporting their daily needs was invaluable
even months after the earthquake.

The total toll of impacts counts more than 7000 houses heavily damaged by the main shock and its aftershocks with
about 3900 of them to be demolished. Within these structures occur many local schools and churches. Apart from
the first financial support that state provided soon after the earthquake to those affected by, the recovery process
according to the locals failed totally to cover the needs of local societies (p.c. K. Gantatsios, president of “Elpis”
the association of the victims of the earthquake 2024). Three years after the earthquake many families still live at
preconstructed houses at the temporary shelter, from the 7000 applications for financial aid to repair houses that
have been submitted only few tens have been elaborated by the relative services and the broader area presents
images of abandonment and depopulation that was obvious at the recent census.

It is important to mention that the psychological burden of the local communities was not only increased by the long-
lasting aftershocks but also from rumors and fake news that were circulated at social media but even the national
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broadcasting channels. Rumors for stronger earthquakes were appearing after interviews or posts of “earthquake
specialists” in national and international media. Fake news about the reasons of the long seismicity were repeatedly
circulated connecting the earthquakes with the construction nearby of a new airport, the existence of a dam few
kms away from the epicenters, but even the overfilling of a chapel under the runway of the new airport, that further
increased the communication chaos.

The Arkalochori earthquake is a case study under RESILIAGE project funded by the Horizon Europe and coordinated
by the Polytechnic of Torino, in which the University of Crete is among the 18 partners that aim to build sustainable
resilient communities with local heritage drivers (https://resiliage.eu/). In general, recent crises and disasters have
affected the European citizens’ lives, livelihoods, and environment in unforeseen and unprecedented ways. These
disasters are exacerbated by social inequality, lack of adequate information and technology, as well as economic
and political crises, that reduce the effective preparedness and response. The main objectives of the project are
thus focused on understanding citizen reaction in case of crisis, on cocreating new knowledge encompassing the
local heritage drivers that make communities stronger and new tools that provide more accurate information and
make it accessible through easy-to-use tools and finally, lightweighting solutions to support first responders and
empower citizens in crisis and disaster situations. The project has defined five Systemic Resilience Innovation
(SyRI) frameworks focusing on Adaptive Governance, Health and Wellbeing, Active Memory, Social Interaction and
Inclusiveness and Socio-economic Resilience that are examined in five European territories facing variable risks. The
Region of Crete is one of them addressed to the Active Memory in respect to the earthquake risk.

Hereby we present the results of two workshops that have been developed in Crete under RESILIAGE in order to
assess the management of Arkalochori EQ crisis, to identify the cultural factors that may influence local resilience, to
build local networks through synergies and collaborative actions, and to identify the gaps in the management crisis
operation in order to develop proposals for future improvement.

Figure 1. Implementation of focus groups discussions during the first workshop of RESILIAGE
at Cretan CORE Lab on May 2024.

Methodology

The RESILIAGE project has foreseen the organization of five Community Resilience Laboratories (CORE Labs) in five
European territories that have suffered in the past from various disasters. These include the City of Trondheim in Norway
that faces the risk of landslides (slow clay) and focusses on Health and wellbeing, the Famenne-Ardenne UNESCO
Global Geopark in Belgium which has been affected by serious floods several years ago and focuses on Socio-economic
resilience, the Region of Crete focusing on the earthquakes and the Active Memory, the Naturtejo UNESCO Global
Geopark in Portugal which repeatedly experiences wild fires and focusses on Social Interaction and Inclusiveness and
the town of Karsiyaka in Turkey that is facing risks form heatwaves and focusses on the Adaptive Governance.

The relative partners in these counties were obliged to set the CORE Labs by inviting local stakeholders. In Crete the
Natural History Museum of Crete invited various stakeholders that are engaged in crisis management, or represent
certain local target groups, education and communication organizations and citizens. The CORE Lab was thus formed
by representatives of First Responders (National Center of Immediate Aid, Fire Brigade, and Volunteer groups),
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Local Municipalities and the Region of Crete, Local Development Companies, The Church of Crete, Local Museums,
Educational Centers, Local Cultural Clubs and Associations, Sport Clubs and Citizens.

Two onsite workshops were organized in Crete using the focus group methodology (Wilkinson 1998) associated by
structured interviews and web questionnaires. In each workshop we used boards, concept, interaction and territorial
maps, discussion recordings and the assistance of facilitators to gather and analyse local data in a qualitative manner.
The first WS took place on the 215t and 22" of May 2024 at the premises of Natural History Museum with 30 participants
(Figure 1). The aims of the WS were to understand how the local community define its territory in terms of main
environmental, historical, and cultural characterizations, understand how local community interacts with the environment
from a cultural and historical perspective, gather local narratives of disaster risk reduction, extract cascade effects
related to the historical, cultural and environmental factors that intervene in crisis response, and identify lessons learned
related to the historical, cultural and environmental factors that intervene in crisis response, having as case study the
Arkalochori EQ crisis. During the WS field visit to Arkalochori and nearby areas was organized to discuss with the local
stakeholders and inhabitants there (Figure 2).

Figure 2. Pupils performing local dances during the visit of RESILIAGE partners at the preconstructed classrooms hosting
the primary school of Arkalochori on May 2024.

The second workshop took place on the 7™ of February 2025 again at the Natural History Museum of Crete with the
participation of 19 people (Figure 3). This WS was aiming on mapping certain heritage elements recorded at the collective
memory that can be used to strengthen local resilience and improve preparedness planning. Activities were thus focused
on the co-mapping of local cultural elements supportive to strengthen citizen’s resilience, on the co-creation of synergies
and collaborations to safeguard those heritage elements through the establishment of a local agreement to safeguard
them, and on proposing actions for the inclusion of local communities and vulnerable groups in the crisis management
plans through the improvement of communications, the raise of awareness and sensitization of citizens and improving
adaptive governance. In this second workshop more advanced methodologies and means were used like serious game,
stickers, card boards, thematic maps etc. (Figure 4).

The data collected through these onsite CORE Lab activities were further elaborated by the research partners to step
on and develop soft solutions and digital tools that will be evaluated by CORE Lab in a second phase of the project
implementation.

Results

The main priority of Civil Protection is always the proper management of a crisis putting more efforts and means though
on the response phase. Preparedness and prevention are less developed, whereas the recovery phase is the one that is
less considered. RESILIAGE invests in the improvement of preparedness of local communities using their cultural assets
and local heritage as potential drivers for establishing strong community resilience that can contribute in a more effective
recovery phase. The inventory of these drivers and the assessment of crisis management is the main tool to identify the
local needs, capacities and strengths, on which new tools and actions are being developed. The main results under the
scopes of RESILIAGE project from the CORE Lab activities in Crete may be summarized as follows.
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Figure 3. Co-mapping of cultural and natural heritage elements during the second workshop of RESILIAGE in February
2025.
Cultural bonds remain very strong in the island of Crete based on traditions and ethics dated back in time. Dances,
songs, “mantinades” (local rhymes) and common celebrations under various occasions tightened relationships
between communities and helped a lot the citizens to cope with the Arkalochori EQ consequences and long-standing
impacts (Figure 2). The oral traditions and transfer of myths and stories between generations appears to be a key
channel for the preservation of values and collective memory, connecting generations through shared narratives.
The workshops also highlighted issues related to social ethics and values as well as the strong blood bond that
highlights the importance of family ties that can influence social interactions and contribute to shaping the resilience
of the community. At the same time, the workshops underscore that in each settlement there are dozens of reference
points and monuments that connect residents to the place and history and offer relief and a source of encouragement
in times of crisis, that must be preserved. The existence of social interaction spaces where people can meet and
promote social interactions is an important foundation in the event of crises that must be maintained during the
operation of temporary shelters.
In places where social interaction was intense, like in Arkalochori where a local sport club and the community were
organizing various annual events, this played a crucial role in managing the crisis and offering immediate support
to the victims. Their role was remarkable in providing food, immediate aim, managing and organizing the many
volunteers and retaining community alive for long period. The engagement of young people in such social and
community activities enforces the local cohesion and reduces the vulnerability of the communities. The local Church is
also a very important actor in the post crisis phase because it has the organization and means to support immediately
the victims especially at the rural areas, with material and immaterial aid. The existence of local volunteer groups is
also a very important factor to manage a crisis as they can offer assistance to CP mechanism, support the victims
and palliate the psychological burden.
The need for reliable information and proper communication, before but especially during the crisis, emerged as the
top problem in the case of the Arkalochori earthquakes. The absence of reliable and timely information, as well as of
corresponding official state communication channels, contributed to the increase in the spreading of fake news and
rumors that increased further the stress of those affected. The battle with fake news and incorrect information was
lost very early on as there was no way to deal with this on social networks. Throughout the long post-earthquake
sequence, residents felt the lack of communication and information from the official authorities, a problem that was
much more intense in elder people. In these cases, the Church could play an important role, if proper cooperation has
been developed between the Church, the relevant scientific bodies and the State. To enhance disaster preparedness
and response, it is crucial to adopt a more proactive and comprehensive approach to communication. This should
include regular awareness campaigns before a disaster, accessible guidance for individual groups after a disaster
and ensure that all relevant information sources are easily identifiable and accessible.
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Figure 4. The concept board for the assessing of Crisis Management plan after the implementation of the second
workshop of RESILIAGE in February 2025.

Regarding the crisis management it was obvious that the CP mechanism responded immediately after the main shock
establishing shelters and providing support to the affected societies, following a well operational management plan.
However, it is apparent that despite the comprehensive national policies and documentation, shortcomings exist in
resources evaluation and cooperation mechanisms at the local level, which hinder effective disaster response. The
strong building codes and regulations didn’t prevent the numerous damages and destructions, mainly because of
the weakness of the relative authorities to monitor and ensure their implementation. The case of Arkalochori EQs
underpin the fact that in rural areas older infrastructure remains vulnerable, highlighting a need for reinforcement and
modernization. In addition, and under the threat of Climate Change it was highlighted that disaster risk management
plans are not integrated with climate adaptation strategies, causing missed opportunities to leverage ecosystems in
disaster management.

Under this scope it was also stressed that detailed risk assessments are outdated and require revisions. The risk
and vulnerability assessments identify key vulnerabilities within the adaptation plan, such as: socio-demographic
factors (population distribution and vulnerable groups), impacts on buildings and infrastructure, and cultural heritage
considerations. The assessment should thus consider agriculture, forestry, biodiversity, and fisheries, as well as
references to vulnerable groups such as the elderly and disabled at the national or regional level.

The crisis management was further exacerbated by the fact that the financial legislation lacks detailed information
regarding funding mechanisms available for disaster management. Alternative financing mechanisms for risk
reduction are scarce, while state financial resources for risk reduction are insufficient, limiting the implementation of
disaster resilience measures. The total failure of the CP mechanism in the recovery phase is indicated by the fact
that three years after the crisis from the thousands of applications seeking state support to reconstruct the damaged
properties, only few tens have been elaborated so far. This situation is not only socially inappropriate, but ethically
and morally too as a large number of the Arkalochori victims were elder.
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