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| INTRODUCTION & AIM | SUMMARY & DISCUSSION
* Coastal heritage sites are increasingly vulnerable to the impacts
of climate change, particularly from sea-level rise and coastal This diagram shows the breakdown of where the Percentage distribution of studies by country
erosion. These effects threaten both the preservation of cultural reviewed studies focus geographically S
monuments and local economies dependent on tourism * Tunisia represents the highest percentage (20%) of 3
(Reimann et al., 2018) the studies, primarily focusing on sites like Carthage 2 20%
and Kelibia .
* In the Mediterranean coastal area, approximately 49 cultural * Italy (15%) follows, with significant attention on =
UNESCO world heritage sites, including well-known tourist Venice and coastal archaeological sites like Pyrgi gm%
destinations such as Alexandria in Egypt, Carthage in Tunisia, * Spain and Greece represent smaller percentages, but S 5%
Venice in Italy, Tarraco in Spain, and the Greek island of Delos, their vulnerability to sea-level rise is well- g I I I I I
are located on vulnerable coastal areas being at risk from documented E 7 £ N OB P E P E P > B @ @
flooding and erosion (Reimann et al., 2018) * Other Mediterranean countries, such as Libya, Turkey & ,@*‘ csi’"’ & «&g@“‘ & %‘Q@ do?' N \é} G@ ‘v‘f“@o’b{\
Morocco, and Egypt account for more than 5% Country
 To address these threats, Integrated Coastal Zone Management
(ICZM) strategles and techpo!oglcal solgtlons like -G-IS an-d Teehnoloe callTe ol ndlStrate e o
remc?te _ >ensIng -z?md- predictive modellr?g are  critical in Coastal heritage sites are increasingly monitored and protected Key Risks to Coastal Archaeological Sites:
monitoring and mitigating these threats (Kefi et al., 2024) : . : . .
using a combination of software and hardware solutions. 1.Sea-Level Rise: Increasing water levels threaten
_ _ _ , *Software Measures: to submerge and erode coastal heritage sites,
 This review aims to present a comprehensive framework of . . %) Utilizi tellite data and aerial ino irreversible dam
ICZM and how sustainable tourism practices can play a crucial Bemote Sensing (.?'SA)' Jt .|zmg > . o causing Irreversibie damage.
le in mitigating these threats, supporting long-term imagery for shorel-me detection and ergygn momtc-)rmg.. . :
ch))nservation under climate change * GIS (25%): Mapplng- coasta.l -vulneral.mlltles, creating risk 2.Coastal Erosion: Natural erosion, worsened by
models, and supporting decision-making processes. storms and rising seas, gradually destroys
* Flood Modeling (15%): Predicting sea-level rise impacts important archaeological structures.
|V| ETH O DO LOGY and flooding scenarios to design preventive measures.
* Photogrammetry (10%): Generating 3D models of 3.Extreme Weather: Frequent and intense storms
vulnerable structures to assess deterioration and accelerate the damage to coastal sites, causing
The PRISMA 2020 methodology was used to conduct a systematic structural integrity. destabilization and loss.
review, selecting 50 studies from databases such as Scopus, Web of * Historical Data Analysis (5%): Leveraging past records to
Science, and Google Scholar. understand long-term erosion patterns and changes in sea 4.Flooding: Floods from rising seas and storms
levels. introduce damaging sediment and salt, weakening
Number of publications per year « Satellite Imagery Analysis (5%): Monitoring coastline historical materials.
shifts over time to assess risk levels.
*Hardware Measures: 5.Human Activities: Urbanization and improper
; 12 * Drones for Data Collection (3%): High-resolution imagery coastal management disrupt natural processes
S 3 for real-time monitoring and surveying. and contribute to site damage.
E 7  Other Sensors and Tools (2%): Use of tide gauges,
S 6 environmental sensors, and ground-penetrating radar to 6.Climate Change: Temperature rises and
ug f’l assess site stability and environmental changes. changing weather patterns intensify these risks,
T 5 further endangering coastal heritage.
E i I I I I I I Methods used in coastal heritage studies
0 [l To protect these heritage sites, ongoing use of
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 technology is vital for risk monitoring and mitigation
Year (Kefi et al., 2024). ICZM frameworks offer effective
solutions by incorporating sustainable tourism
ractices with technological monitoring. Additionally,
According to the diagram, the number of publications per year has groactive measures sucﬁ as building cogastal defenseZ,
been on the rise since 2019, with a noticeable peak in 2023-2024. restoring natural barriers like wetlands, and engaging
This suggests a growing academic interest in the vulnerability of B Remote Sensing mGIS local communities in conservation efforts are
coastal archaeological sites to climate change. The increase in = Flood Modeling m Photogrammetry essential to ensure the resilience of these sites.
publications may  also reflect a respc?nse t.o technological m Historical Data Analysis ~  Satellite Imagery Analysis International cooperation and funding are crucial to
advanc.ements S.UCh s GISand remot'e. ser.15|ng, which have become W Drones for Data Collection B Other Sensors and Tools support these initiatives and address the Iong—term
esse.ntlal t((j)ols |In rr;o.nltorlng and mitigating the effects of coastal challenges posed by climate change.
erosion and sea-level rise.
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