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The coastal and associated shelf environments constitute the interface between the
land and ocean regime. Hence, a reliable interpretation of the nature of these environments,
particularly of their dimensions and dynamics, is based on the understanding of the
interactions of the ocean with land as well as on the identification of the imprints of human
interventions and climate trends over various time scales. On the other hand, the proper
management of coastal land and water resources is of vital importance for humanity, as
more than 600 million people (~10% of the world’s population) live in coastal areas that are
less than 10 m above sea level.

The first volume of the present Special Issue comprises the output of ten authentic and
effective research efforts, dealing with diverse subjects and mainly providing information
and evidence concerning the Mediterranean region, hopefully useful for the scientific com-
munity. The Mediterranean basin, comprising the Mediterranean Sea and the 21 countries
it borders (with their population being ~530 million), is often referred to as a hotspot for
dynamic geology, climate change, and biodiversity. This emphasizes the multiple risks
for the region, its people, and its ecosystems; based on the scientific literature, we may
conclude that the sum of climate change, pollution, unsustainable use of land and sea,
and the invasion of non-native species (more than 700 due to warmer conditions) has
begun triggering overlapping risks that should not be underestimated. For instance, the
higher temperature rise (+1.5 °C) in relation to the present global warming trend (+1.1 °C),
the increasing frequency in droughts, the sea level rise acceleration (half of the 20 global
cities set to be mostly impacted by 2050 are in the Mediterranean), the enhancement of
seawater acidification (causing mass deaths of marine species) and, finally, the higher risks
for sediment degradation, quality, and excessive erosion constitute a cocktail of hazards
which make the Mediterranean region particularly vulnerable, especially on its eastern and
southern shores. Therefore, any research effort investigating the previous issues, even at a
local scale, is of major importance.

Coastal landformes, i.e., floodplains, estuaries, lagoons, beach barriers, and a variety
of types of beaches, owing their formation to sediment availability (mostly of terrigenous
origin) and nearshore hydrodynamics (configured by tidal and wind-driven currents,
buoyant plumes, and incoming offshore wave energy), appear quite sensitive to both
anthropogenic activities (e.g., land use practices, development of coastal infrastructure,
installation of coastal defense structures, and dredging operations) and effects arising
from climate change and/or variability (e.g., sea level rise acceleration and enhancement
of storm intensity). Such a distinct example is presented by Poulos et al. [1], who show
that specific combinations of primary terrestrial and marine processes can cause extreme
flooding in the deltaic area of the transboundary Evros River, located at the microtidal
northeastern Aegean Sea (northeastern Mediterranean).

Changes in the global atmospheric conditions have the potential to substantially influ-
ence the coastal and shelf environments, with far-reaching negative consequences for the
associated ecosystems. Therefore, an increasingly worrying issue concerns the accelerated
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transgressive processes over the last decades, which have already started causing an obvi-
ous shoreline retreat (being the combined result of inundation and erosion), especially in
the low-lying sedimentary coastal zones; the investigation of Vandarakis et al. [2], dealing
with the coasts of the highly touristic Rhodes Island in the eastern Mediterranean, provides
good evidence. Further, another issue of great importance, related to the currently rapid
transgression processes, is the intrusion of seawater into the aquifers of several coastal cities,
which will most probably initiate irreversible adverse effects on the quality of drinking
water; such a representative case is thoroughly analyzed by Garces-Vargas et al. [3] for the
Chile estuary, where the Valvidia River debouches.

Continental shelves are depositional environments where the complicated patterns
of sediment distribution play a major role for the establishment of the equilibrium for
the occurring ecosystems. The nowadays shelf ‘surficial” deposits are the result of the
sedimentation processes acting since the early stage of the ongoing last transgression,
starting 18,000—-20,000 years ago. Hence, the biostratigraphic analysis of the shelf becomes
more complex in terms of depositional pattern and relative sea level change identification in
the shallow coastal embayments, as the studies of Triantaphyllou et al. [4] and Kouli et al. [5]
indicate for the semi-open Saronikos Gulf and the landlocked Elefsis Bay (both located
in the central Aegean Sea, northeastern Mediterranean), respectively. However, despite
the difficulties, these kinds of studies provide valuable local and regional paleoclimate
reconstructions, which may significantly contribute to the production of more accurate
scenarios concerning the future climate trend. In addition, shelf sedimentation processes
acting in the geological past, configured by a combination of tectonics and global climate
change, have formed deeply seated strata that are the sources of eruptive muddy material
developing characteristic deep-water seabed domes and ridges, i.e., the well known mud
volcanoes, which are potential sources of gas hydrates. The investigation of Nikitas et al. [6]
sheds light on the thermal maturity of the pre-Messinian sedimentary strata occurring
below the evaporite giant formed during the Messinian Salinity Crisis in Mediterranean,
analyzing the eruptive breccias of mud volcanoes located in the Mediterranean Ridge
accretionary complex. Further, shelf sedimentation may demonstrate highly variable
characteristics at different latitudes in accordance with the climate-affected thermohaline
circulation. Therefore, climate change could strongly affect sedimentation rates, thus
influencing terrestrial inputs, marine productivity, and mixing processes, as in the case of
the Terra Nova Bay (Ross Sea, Antarctica) investigated by Rivaro et al. [7]. Additionally,
the study of Bassukas et al. [8], analyzing the Holocene climate variability using a number
of proxies from very different environmental settings in the eastern Mediterranean region,
argues that the variation in climatic conditions may decisively affect the shelf evolution.

Finally, the coastal and associated shelf environments, via their ecosystems and ser-
vices that provide (e.g., recreational activities), have a significant contribution to the coastal
population health and prosperity, while the shelf benthic environments play a partic-
ularly important role in the economic development and sustainability of many coastal
states through the provision of food and non-living resources (e.g., marine aggregates)
and their crucial support for climate amelioration. Within this framework, two studies
of Paramana et al. [9,10] are included in this volume. The first [9] deals with the issue of
Marine Spatial Planning based on the ‘good environmental status’ of the marine environ-
ment, while the second [10] deals with the assessment of the first implementation cycle
of the Marine Strategy Framework Directive (2008/56/EC) in Greece, mainly focusing on
the biodiversity and contaminants. Both studies emphasize the great need for an effective
implementation of the Marine Strategy Framework Directive and Maritime Spatial Plan-
ning Directive for the mitigation of the harmful effects of the evolving climate trend to
be accomplished.

Now we offer a second volume of this Special Issue, aiming to present topics not
covered by the first. These are expected to focus on the degree of impacts of the current
climate trend on specific coastal environments (e.g., beach zones, lagoons, coastal dunes,
coral reefs, estuaries, and river deltas) and their mitigation in terms of adaptation, building
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capacity (through monitoring and remote sensing tools), and assessment of their social and
economic consequences. Furthermore, our ambition is to address issues related to marine
biology, such as invasion of alien species, acidification, and eutrophication phenomena.
Finally, submissions concerning the reconstruction of paleoclimate and paleoceanographic
conditions throughout the world are highly recommended, as the understanding of past
climates can provide vital clues for a reliable assessment of the future global warming and
its effects on ecosystems and human prosperity.

To close out the current editorial, we must truly thank all the authors for their valuable
contribution to the successful completion of the first volume of this Special Issue. We look
forward to the second volume, and hope to include research efforts of global significance.

Author Contributions: Conceptualization, S.E.P., VK. and I.P.P,; writing—original draft preparation,
S.E.P; and writing—review and editing, LP.P,, VK. and S.E.P. All authors have read and agreed to the
published version of the manuscript.

Funding: The study of Vandarakis et al. [2] was funded by the Operational Program “Competi-
tiveness, Entrepreneurship and Innovation” (NSRF 2014-2020). The core concept was the “Blue
growth through innovation with application to Greek Seas”. The research effort focused on the
fulfillment of the requirements of the work package 2.2 of the sub—project A/ A2 “Development of
database and geospatial information system from Rhodes Hydrobiological Station resources with
application to Maritime Spatial Planning and Integrated Coastal Zone Management of Rhodes Is-
land”. The study of Garces-Vargas et al. [3] was mainly financed by CONICYT/FONDECYT (Grant
No. 1171171), while partial funding was provided by CONICYT through the Program FONDAP
(Project No. 15150003) and the Millennium Institute of Oceanography (Ministry of Economy, Grant
No. 1C120019, 20). The study of Triantaphyllou et al. [4] was funded by the Centre National de
la Recherche Scientifique, CONCLIMA: Constraining large—scale climate feedbacks in the Earth
system using paleo data, HORIZON 2020 (Grant No. 56.90.13459), as well as by the Greek National
Project CLIMPACT: Flagship Initiative for Climate Change and its Impact by the Hellenic Network of
Agencies for Climate Impact Mitigation and Adaptation. The study of Kouli et al. [5] was funded by
the European Project “Policy-oriented Marine Environmental Research in the Southern European
Seas” (PERSEUS, EC 7th FP), Grant No. GA 287600, and the Greek National Project CLIMPACT:
Flagship Initiative for Climate Change and its Impact by the Hellenic Network of Agencies for
Climate Impact Mitigation and Adaptation. KRIPIS-Integrated Observatories in the Greek Seas,
Grant No. MIS 451724, is acknowledged for the absolute datings. The study of Nikitas et al. [6] was
funded by the General Secretariat for Research and Technology of Greece within the framework of the
Programming Agreements with the Hellenic Research Centers for the period 2014-2016. The study of
Rivaro et al. [7] was funded by the Italian “Programma Nazionale di Ricerche in Antartide” (PNRA),
Grant No. PNRA_16_00207. The studies of Paramana et al. [9,10] were funded by “HIMIOFOTS”
(Grant No. MIS 5002739), implemented under the action “Reinforcement of the Research and Innova-
tion Infrastructure”, financed by the Operational Program “Competitiveness, Entrepreneurship and
Innovation” (NSRF 2014-2020) and co-financed by Greece and the European Union (ERDF).

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: Not applicable.

Conflicts of Interest: It is stated that none of the authors have any competing interests.

1. Poulos, S.; Karditsa, A.; Xatzaki, M.; Tsapanou, A.; Papapostoulou, C.; Chouvardas, K. An Insight into the Factors Controlling
Delta Flood Events: The Case of the Evros River Deltaic Plain (NE Aegean Sea). Water 2022, 14, 497. [CrossRef]

2. Vandarakis, D.; Panagiotopoulos, I.P.; Loukaidi, V.; Hatiris, G.-A.; Drakopoulou, P.; Kikaki, A.; Gad, F-K.; Petrakis, S.;
Malliouri, D.I.; Chatzinaki, M.; et al. Assessment of the Coastal Vulnerability to the Ongoing Sea Level Rise for the Exquisite
Rhodes Island (SE Aegean Sea, Greece). Water 2021, 13, 2169. [CrossRef]

3.  Garces-Vargas, J.; Schneider, W.; Pinochet, A.; Pinones, A.; Olguin, F,; Brieva, D.; Wan, Y. Tidally Forced Saltwater Intrusions
might Impact the Quality of Drinking Water, the Valdivia River (40° S), Chile Estuary Case. Water 2020, 12, 2387. [CrossRef]


http://doi.org/10.3390/w14030497
http://doi.org/10.3390/w13162169
http://doi.org/10.3390/w12092387

Water 2022, 14, 1660 4of4

10.

Triantaphyllou, M.V.; Tsourou, T.; Kouli, K.; Koukousioura, O.; Dimiza, M.D.; Aidona, E.V.; Syrides, G.; Antoniou, V,;
Panagiotopoulos, L.P; Vanadarakis, D.; et al. Paleoenvironmental Evolution and Sea Level Change in Saronikos Gulf (Aegean
Sea, Greece): Evidence from the Piraeus Coastal Plain and Elefsis Bay Sedimentary Records. Water 2021, 13, 1621. [CrossRef]
Kouli, K.; Triantaphyllou, M.V.; Koukousioura, O.; Dimiza, M.D.; Parinos, C.; Panagiotopoulos, 1.P.; Tsourou, T.; Gogou, A.;
Mavrommatis, N.; Syrides, G.; et al. Late Glacial Marine Transgression and Ecosystem Response in the Landlocked Elefsis Bay
(Northern Saronikos Gulf, Greece). Water 2021, 13, 1505. [CrossRef]

Nikitas, A.; Triantaphyllou, M.V.; Rousakis, G.; Panagiotopoulos, I.; Pasadakis, N.; Hatzianestis, I.; Gogou, A. Pre-Messinian
Deposits of the Mediterranean Ridge: Biostratigraphic and Geochemical Evidence from the Olimpi Mud Volcano Field. Water
2021, 13, 1367. [CrossRef]

Rivaro, P; Ardini, F.; Vivado, D.; Cabella, R.; Castagno, P.; Mangoni, O.; Falco, P. Potential Sources of Particulate Iron in Surface
and Deer Waters of the Terra Nova Bay (Ross Sea, Antarctica). Water 2020, 12, 3517. [CrossRef]

Bassukas, D.; Emmanouilidis, A.; Avramidis, P. Late Holocene Hydro-Climate Variability in the Eastern Mediterranean: A Spatial
Multi-Proxy Approach. Water 2021, 13, 3252. [CrossRef]

Paramana, T.; Karditsa, A.; Milatou, N.; Petrakis, S.; Megalofonou, P.; Poulos, S.; Dassenakis, M. MSFD In-Depth Knowledge of
the Marine Environment as the Stepping Stone to Perform Marine Spatial Planning in Greece. Water 2021, 13, 2084. [CrossRef]
Paramana, T.; Katsouras, G.; Dassenakis, M. Assessing the first MSFD Implementation Cycle in Greece under Biodiversity and
Contaminants Descriptors. Water 2021, 13, 3547. [CrossRef]


http://doi.org/10.3390/w13121621
http://doi.org/10.3390/w13111505
http://doi.org/10.3390/w13101367
http://doi.org/10.3390/w12123517
http://doi.org/10.3390/w13223252
http://doi.org/10.3390/w13152084
http://doi.org/10.3390/w13243547

	References

