Synergy for the sustainable development and safety of the Hellenic Tourist Beaches: Project’s scope and presentation
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Abstract : Greece is ranked amongst the 20 top touristic destinations with most of the growth associated with beach destinations. At the same time, most of the Greek (and world’s) beaches are under erosion, posing a serious threat to tourist industry. Thus, there is an
urgent need to (a) acquire information that will improve our understanding of beach dynamics and provide the basis for effective management plans; and (b) present the framework that will allow prospective tourists/users to make informed choices of beach
destinations. Within this framework, the main objectives of the BEACHTOUR project are to (i) construct a GIS-based, dynamic and user-friendly platform for storing/visualizing information on the environmental characteristics of the Greek beaches, as well as
information pertinent to beach management (e.g. presence of coastal infrastructure) using web-based remote sensing information; (ii) assess the accuracy/sensitivity of high resolution satellite imagery to define beach spatial characteristics and nearshore
bathymetry; (iii) develop/test an automated Beach Monitoring System-BMS which can record, process and communicate (in quasi-real time) high frequency information on beach morphodynamic and nearshore hydrodynamic characteristics, meteorological
conditions and safety issues; (iv) advance a state-of-the-art morphodynamic model of comparable spatio-temporal resolution; and (v) identify ‘best practices’ in science-driven beach monitoring, management and decision-making, aiming to relate beach
vulnerability to economic losses and suggest effective adaptation measures. The BEACHTOUR project “Cooperation 2011-2015” (11SYN_8_1466) acknowledges the Operational Program "Competitiveness and Entrepreneurship”, co-funded by the European Regional
Development Fund (ERDF) and the General Secretariat for Research and Technology (Hellenic Ministry of Education).

Background
Tourism has, over recent decades, become synonymous to beach recreational activities (Phillips & Jones, 2006) and, thus, beaches (i.e. the low-lying coasts built on
unconsolidated sediments) form extremely important economic resources, particularly for Greece (e.g. Velegrakis et al., 2005), the significance of which in the present
financial climate cannot be easily exaggerated. Beaches are also very dynamic coastal environments and are currently under increasing erosion (e.g. EUROSION, 2004),
which can be differentiated into: (i) long-term erosion, i.e. irreversible retreat of the shoreline position, due to mean sea level rise and/or negative coastal sedimentary
budgets (e.g. Dan et al., 2009) that force a landward migration and/or drowning of the beach; and (ii) short-term erosion, caused by storm waves/surges, which may or
may not result in permanent shoreline retreats (e.g. List et al., 2006), but can nevertheless be devastating (e.g. Fritz et al., 2010). Island beaches, one of the main focuses
of the “sun and beach” mass tourism, are going to be particularly exposed to erosion (Bardolet & Sheldon, 2008), with the inundation of coastal tourist infrastructure
due to mean sea level rise and/or storm surges (e.g. Snoussi et al., 2008), the salinisation of the coastal aquifers (e.g. Alpa, 2009) and the changing weather patterns
(Hein et al., 2009) posing additional stresses to the tourist industry (e.g. Pacheco & Lewis-Cameron, 2010).
The most significant problems facing coastal scientists and engineers may be grouped into three main categories (e.g. Jiménez et al., 2007). First, the available field
data are both scarce (Rosenweig et al., 2008) and mostly characterized by sub-optimal spatio-temporal resolution and coverage. For example, beach topographic
surveys (required for monitoring shoreline evolution) are, in most cases, possible few times per year for logistical and economic reasons; thus, the beach response to
seasonal cycles and/or extreme events can rarely be resolved. Secondly, our understanding of beach processes needs to be improved in order to accurately
model/forecast beach dynamics under a changing climate (Nicholls et al., 2007). Finally, the information provided by coastal scientists/engineers in the form of data,
models and scientific interpretation is often too complicated to be of direct use by coastal managers/decision makers (e.g. McLeod et al., 2010).

Hellenic beaches

play an important role in National economy and growth, as Greece is ranked among the 20 most important tourism destinations globally, while
a significant number of areas depend almost entirely (socially and economically) on tourism, with most of the Tourism growth being associated with beach zones.
Beach zones represent 36% of the total length of the Hellenic coasts with the 3.55% of them being characterized as ‘pocket’ beaches.
The most recent work by Alexandrakis et al. (2011) presents a compilation of erosion studies in Hellenic beach zones located at: (i) deltaic shorelines (7 cases), (ii)
open (unprotected) coasts to incoming offshore waves (8 cases), (iii) in semi-enclosed embayments (i.e. protected from the high waves) (11 cases); and (iv) pocket
beaches (9 cases)
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Project scope
The main scope of the proposed project is to develop new methodologies/tools that can:
(a) record the characteristics of the Greek beaches with the best possible accuracy;
(b) improve our understanding of the processes associated with beach morphological change/erosion, on the basis of state-ofthe-art morphodynamic models that
are trained/validated by field observations of appropriate spatio-temporal resolution, and
(c) identify the behavioral patterns of beach users and provide a framework for maintaining/enhancing beach carrying capacity and beach environmental and safety
standards. These methodologies will be tested/applied to selected Greek beaches of high economic importance.

Experimental sites
Laganas – Zakynthos

Paralia Katerinis

Main objectives
 To provide a GIS-based, dynamic and user-friendly platform for storing and visualizing information on the environmental characteristics of the
Greek beaches (e.g. beach length, width, area, sediments and wave regime) as well as information pertinent to beach management, such as the
presence of coastal protection schemes and infrastructure, and beach accessibility and facilities, using readily available (web-based) remote
sensing information tested against high resolution satellite imagery.
 To develop/test a low cost video imaging system, which can record, process with innovative image processing routines, and communicate (in
quasi-real time) high frequency information on shoreline position, wave breaking zones and wave run-up. This system will run in parallel with (a) a
low-cost, telemetric system for monitoring/processing coastal environmental parameters (e.g. wind speed/direction, air and sea temperature, UV
radiation) in order to provide information on the aquatic and atmospheric conditions of the beach; and (b) an innovative, remotely
controlled/interactive visual monitoring system based on custom-developed spherical video cameras (with a 360 degrees view-field), which can
monitor in real time beach user numbers, flow, activities and safety at beaches of high touristic value.
 To integrate the above systems into an automated observation system for beach monitoring (Beach Monitoring System-BEMS); the BEMS will be
deployed at touristic beach(es) for extensive tests using a variety of field observations obtained through the deployment of classic and innovative
research approaches. The information on beach morphodynamics, environmental parameters and human activities will be stored, processed and
displayed (in almost real time), as discrete modules that can be operated both independently and in an integrated manner. It is envisaged that the
system will be user friendly, have a reasonable cost and demand minimum expertise to run, so that it can be an effective management tool.
 To assess the accuracy/sensitivity of high resolution remote-sensed beach images to define the spatial characteristics of the beach and the
nearshore bathymetry, through their comparison with various ground truth data.
 To advance a state-of-the-art quasi-3-D morphodynamic model and test/train it (for the first time) in the field, using integrated field information of
comparable spatio-temporal resolution obtained through the concurrent deployment of the BEMS video cameras, a 3-D laser scanner (Terrestrial
LIDAR) and sets of high frequency hydrodynamic/sediment dynamic sensors. It is envisaged that this exercise will improve substantially our
understanding and provide insights into the complex interrelationships between coastal hydrodynamics/sediment dynamics and beach
morphology and erosion.
 To identify present ‘best practices’ in science-driven beach monitoring, management and decisionmaking, make a detailed assessment of the
economic impacts of the mean and extreme sea level changes at selected beaches, estimate the costs/benefits of beach monitoring and
management, develop methodologies/approaches that can link beach vulnerability to economic losses and suggest effective adaptation
measures, with special reference to the Greek beaches.

Work Packages
WP 1 :
WP 2 :
WP 3 :
WP 4 :
WP 5 :
WP 6 :
WP 7 :
WP 8 :
WP 9 :

Beach Environmental Database
Pilot Beach Experiments
Development of a Beach Optical Monitoring System-BOMS
Remote Sensing Imagery Assessment
Instrumentation for Beach Environmental Conditions Monitoring-BEMS
Instrumentation for Beach Human Activities Monitoring-BHAMS
Beach Modelling and Vulnerability Assessment
Beach Environmental Management and Adaptation Measures
Dissemination of the Project Results

Participants
1. Laboratory of Physical Geography (National and Kapodistrian University of Athens) – Coord.
2. The Department of Marine Sciences (University of the Aegean)
3. Department of Optics and Optometry (Technological Educational Institute of Athens)
4. TechNETropia Ltd - Enterprise
5. TERRA SPATIUM SA - GeoInformation and Space Products & Services - Enterprise

Benefits of the national economy, society, environment
(a) significantly enhance our knowledge and understanding of beach morphodynamic processes, the valuation
of the beach capital and of the potential losses due to climatically-driven changes;
(b) benefit the National Administration, local authorities and other stakeholders as well as the wider public
through the creation, for the first time, of a comprehensive, web-based, dynamic inventory of the Greek
beaches that will allow rapid quantitative assessments of their touristic potential, development and
sustainability, assisting also in the fulfillment of relevant legal obligations (e.g. Directive 2008/56/EC-Marine
Strategy Directive);
(c) develop a new innovative tool for beach monitoring (BEMS) that not only will provide comprehensive time
series of scientific environmental data, but will also provide quasi-real time information on beach carrying
capacity, usage, recreational activities and hazards that can be valuable to coastal managers, planners and
authorities, the tourist industry and the end-users and can also be commercially exploited. It is envisaged
that the proposed project will contribute significantly to the development of sustainable beach management
approaches and plans and adaptation measures under a changing physical and economic climate.

Progress beyond the
state-of-the-art
The proposed project will advance the present
beach monitoring/management approaches,
through the development/application of
innovative research techniques

 the construction of a dynamic and
user-friendly platform for storing/
visualizing
environmental
and
human development information
on the Greek beaches will serve as a
basis for an urgently-needed
inventory of Greek beaches;

 the development of the integrated
Beach Monitoring System (BEMS);
 the
synchronous
deployment/
intercalibration of different, stateof-the-art methodologies and tools
(innovative video optical methods,
3-D laser scanner, and satellite
images)
 robust sediment transport and
morphodynamic routines for the
surf and swash zones will be
combined with an existing state-ofthe-art quasi-3D Boussinesq-type
hydrodynamic model;
 the resilience of beaches to erosion
(including storm/sea level change
effects) will be considered through
the use of a Beach Vulnerability
Index (BVI; after Alexandrakis et al.,
2011);
 the
application
of
new
methodologies to evaluate beach
assets and the costs/benefits of
present
practices
in
beach
monitoring,
forecasting
and
management.

