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Abstract

Scientists, resource managers and medical experts today widely accept the idea that human society
is dependent upon a healthy environment and that continued environmental degradation threatens
tile quality of life (Bickham et al., 2000). Although direct links between ecological effects and
human health have proven difficult to establish, the use of wildlife species as sentinels of
environmental problems is the conceptual basis for this connection (Colbom, 1994). Furthermore,
considering the principles of sustainable management of marine and coastal areas, defined in the
Rio conference of 1992 (Chapter 17, Agenda XXI), the topic of sustainable management has
acquired a fundamental role in the country policies all over the world, and must be faced at an
international and multidisciplinary level. The intervention through management plans and the use
of supporting tools in decision-making acquires particular importance for relatively fragile
ecosystems such as sandy beaches.
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Recommendations

Exposed sandy beaches are highly hydrodynamic. These ecosystems usually present low
biodiversity and high specialization, due to the regime of pennanent abiotic changes that
governs their functioning. The tiny number of species, however, hide high biomass and
production rates along all the trophic web, and the surf zone has been recognized as a
nursery for many marine fish species (Brown and McLachlan, 1990). The biodiversity
of, and the impact of tourism on, sandy beach biodiversity is a subject currently
generating great scientific interest in Europe. It is the key topic of the international
research programme “Sandy”, which involves scientists from 12 European countries and
has recently been funded by the European Commission (e.g. MECO, MEDCORE,
COSA, BaltCoast/IKZM-Oder). Part of this concern is expressed in initiatives like the
SCOR Working Group 114 on penneable sediments (SCOR, 1998; http://www.scor-
wgll4.de). The Importance of Critical Transition Zones (including sandy beaches) was
the focus of the SCOPE meeting (Levin et al, 2001). To meet the challenge of
progressing Integrated Coastal Zone Management (ICZM) and governance, baseline
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interdisciplinary research is required (Emeis ef al., 2001). The importance of those
ecosystems for the countries in different regions (e.¢g. Europe, South America, South
Africa, Australia) has been pointed out in the workshop “Beaches: what future?”
(Florence, 2001; Proceedings in Scapini et a/., 2003). This focused on adaptation of
communities and populations along the world’s coasts and it highlighted the need of
common protocols and frequent exchanges between the partners of the research network
on beaches (Scapini, 2002). It set out to fill important gaps in our knowledge concerning
sandy beach biodiversity in Europe, and to link beach biodiversity to tourist impacts,
using both a descriptive and an experimental approach.

ESF Marine Board (2002) recommends integrated marine science to be needed to
describe the polyfunctional propertics, carrying capacities and limits of marine
ecosystems. Integrated coastal zone and ocean governance policies and management are
also needed to properly evaluate and sustainably extract the marine environment’s
multitude of benefits for society creative fusion of marine science and environmental
economics sets a new generic knowledge-based framework for delivering the practical
policies, investment strategies and management actions needed for sustainable use of
marine and coastal resources. The studies, proposed to be financed, should intend to
confront a problem of fundamental importance in the environmental field of study, as the
evaluation of the quality of the coastal environment, and its sustainable management is
surpassing the local level to consider its general value. The beach ecosystem, in fact, has
a strong relationship with the sea, which permits a communication between different
beaches, over natural and political boundaries: the quality assessment has to be built
under this global point of view, with a strong attention on the repercussions on local
sustainable development. A number of levels and subject areas should be shown as
related to each other in the ICZM projects.

Currently, some authors believe that studies — based on functional analysis of
ecosystems — are better tools for scientific research and conservation purposes (Walker,
1992), considering functional diversity as a fundamental concept to be added to the
traditional levels of biodiversity (genetic diversity, specific diversity, ecosystem
diversity; Setdld et al., 1998). This concept is particularly suitable to low biodiversity
beaches, which are important as transition environments. The functional approach to the
study of the ecosystem leads to an understanding of relationships between biotic and
abiotic components, allowing the identification of matter fluxes and energetic
relationships that govern the development and the functionality of the system.

The same approach also permits one to follow the organisms’ adaptation and their role in
fluxes control. Besides the functional analysis applied to the beach system represents an
instrument for coastal management, providing useful information on ecosystem health to
identify eligible interventions.
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