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1. Introduction 

 

The concept of biodiversity belongs to the ecosystem theory and must be considered on the various 

biological levels, from genetics to species, from individuals (morphological, physiological and behavioral 

adaptation) to populations and communities. Since Linnaeus’ work in the eighteenth century, species have 

been given names and it is apparently easier to deal with objects that can be named and counted, i.e. the 

biodiversity at species level. Nevertheless, biologists often do not agree on the concept of species itself, and, 

depending on the level of biological integration, the evolutionary status of the group under study and the 

techniques of analysis being used, we may find more than one definition of species and contrasting opinions. 

Mayr (1942, 1992) proposed the population as operational unit, and his population thought, while generally 

accepted by biologists, is still contrasting with the common believe “one name-one species” that holds for 

most animal and plant groups, but not for all organisms.  

A simple definition of species as invariant unit follows from the naïve requirement that science 

should simplify the reality. Bachelard (1934) pointed out that the scope of science is to make reality complex 

in order to understand it. And reality is indeed complex. The multifold relations of the elements (species, 

populations, communities…) of an ecosystem are generally simplified to deal with, specially when 

mathematical descriptive models are searched for. Regarding biodiversity, (apparently) simple indices have 

been developed to measure and compare biodiversity of different habitats as well as biodiversity changes. 

The variety of these indices witness the complexity intrinsic in the concept. It is generally proposed to 

calculate more than one index and possibly analyze gradients (Colinvaux, 1973; Scapini, 2002). Biologists 

are currently well aware of the complexity of the biodiversity concept and the difficulty to measure 

biodiversity, but, when they want to start a dialogue with stakeholders (managers and policy makers at all 

levels, from local to national and international) they are using the concept as it was clearly defined. Taleb 

N.N.  (2007) pointed out that people tend to show higher certainty when they are in fact uncertain about the 

real relationships. 

Moreover, while the concept of biodiversity applies both on the spatial and time dimensions, 

environmental management is generally made on the spatial dimension only, as the latter dimension would 
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be too complicated to deal with and in some cases appears not necessary for management. However, the 

increasing concern about the effects of climate change poses the question of the maintenance of biodiversity 

over time and of the trends of the natural (evolutionary) changes in the long-term. Also the functional 

dimensions is important for the ecosystems and it is necessary to maintain the functional links between 

neighbor systems if we want to conserve the ecosystems over time. It may be however very difficult to apply 

the concept of open-system to a local context, where the real management takes place.  

 

 

2. The approach of the WADI project towards a sustainable management 

 

The WADI project (INCO-CT2005-015226, www.wadi.unifi.it) aimed to a sustainable management 

of fresh and transitional water bodies in the Mediterranean coastal areas for the stakeholders benefits, and 

focused on several case studies, involving local stakeholders and conducting multidisciplinary research to 

provide novel inputs to water demand issues (Scapini & Ciampi, 2010).  

Considering that no sustainability can be achieved without a real participation of all stakeholders, the 

involvement of local, regional and national stakeholders was made from the beginning of the project to focus 

on real problems and on problems perceived as such by the stakeholders. Throughout the project 

implementation, the involvement of the relevant stakeholders on local level continued along with field 

research, by encouraging interesting exchanges among stakeholders and of stakeholders with researchers.  

After the end of the project (2006-2008), interactions with local and national/regional stakeholders are still 

under way on most study sites analyzed throughout the project and the dissemination of the results from the 

project is under way. During the starting meetings we had promised to communicate the results of our 

research to the stakeholders, well aware that this process takes time, up to a generation if we consider the 

dissemination at the school level. 

At this stage we know a lot about the real relationships at the study sites and can compare different 

contexts of conflicts among stakeholders for the use of natural resources. Throughout the WADI activities 

we have been witness to a rise of misunderstanding (in principle all stakeholders agree that the best has to be 

done for the sake of the environment, but each one believes that he/she has got the best solution), an 

escalation of conflicts among stakeholders (the solution adopted is always that proposed by the most 

powerful stakeholder). Eventually we have started or encouraged actions to solve particular problems.  

It was interesting to compare the issues of different study sites in the Mediterranean region, on the 

northern and southern coasts, with different economies, demography and cultures. By in-depth analyzing the 

relationships and introducing an historical vision (e.g. through time-series analyses) we have learnt that the 

issues around the Mediterranean coastal areas may show similar patterns depending on the developmental 

stage. The lessons learnt at one study site can be very useful to understand other sites and eventually propose 

common solutions. Also trans-boundary issues may better be approached through comparison. 

 



  3

 

2. The case of the Maremma Regional Park in Italy 

 

We are presenting here the case-study of the Maremma Regional Park (Tuscany). In Italy we are 

proud of that area, representative of a beautiful, both naturally and historically relevant, Mediterranean 

coastal zone that presents a variety of interesting habitats and relevant levels of biodiversity. The area was 

declared a natural park about thirty years ago following baseline studies on its natural and cultural goods. 

Thereafter, several research groups have been active in the park with research projects and have contributed 

to stress the environmental value and enhance public awareness about wild life protection (Scapini & Nardi, 

2007). People, both national and international scholars and tourists, have gradually discovered the area, and 

the numbers of visitors have enormously increased, spending money and contributing to the economy of the 

region, as can be seen from the development of many “agriturismo” (hosting in farm) enterprises within and 

in the surroundings of the park. The presence of the park has also extended the season of tourism with 

respect to bathing activities on the beaches (Fanini et al., 2005). 

Apparently, all the above said can be considered a success derived from the declaration of the area as 

a protected area. The success can be measured by the numbers of tickets sold to visitors, by the extension of 

the tourism season with respect to neighboring areas (Fanini et al., 2005) or by the increasing job offer 

related to the park activities. The latter gain was not quantified for the park, as it also depends on the national 

and regional investments for the management of the environment, therefore on relationships outside the area 

to be managed.  

However, is this gain sustainable over time? Some useful infrastructures have been built in the park, 

such as a visitor centre, access routes and parking areas, and old farms have been restored to enhance the 

hosting facilities. However, the carrying capacity of the protected environment has not yet been calculated, 

and some habitats have started to degrade. A cause of degradation of the fragile endemic Mediterranean 

vegetation derives from the impact of ungulates, one of the attractiveness of the park self. These animals 

were in some cases actively introduced to increase the biodiversity of the park; now their populations 

increasingly need to be controlled. Another risk for the habitats of the park is represented by fires, however 

strictly controlled by the park managers. There is also the impact of some agriculture practices, e.g. the use 

of saline underground water for irrigation, which may cause an irreversible soil salinization (Zanchi & 

Cecchi, 2008). In the park and its surroundings agricultural practices need adaptation to this changing 

situation, e.g. strawberry and onion growing is being replaced by less rentable tomato and artichoke growing. 

At the same time, the arthropod biodiversity has increased in not cultivated soils with respect to irrigated 

ones (Rossano et al., 2010). A regional farm is located within the park with the mandate of conserving 

biological agricultural practices and particular the traditional breeding of cattle and horses. This increases the 

demand of soil surface for grazing and gives rise to a conflict with the need of biodiversity conservation. 

However, the most severe impact to the habitats of the park comes from outside the area, and is the 

general coastal retreat, mainly caused by the diminished sediment transport of the Ombrone River derived 



  4

from the management of the upper river course (Pranzini, 2001). The coastal erosion is considered as a 

disaster by the regional authorities and the environmental managers. It is easy to calculate the surface of land 

lost in this way and the consequent economic loss (in terms of visitors for bathing aims). However, the loss 

of beach width should be not be considered as a simple loss of surface when environmental protection is 

concerned. In the presence of extended and vegetated sand dunes, the issue is to maintain the natural 

coastline dynamics, an the coastal sea should be included in the area to be protected. In the case of dune-

beach-coastal sea dynamics, the resulting budget of sand should be included in the analysis and not only the 

loss of surface of exploitable soil on the beach (Oueslati, 2004). But in the case of the Maremma Park the 

protected area ends on the vegetated dunes, therefore the park is subject to a net land loss. In the area under 

concern, the coastal erosion also threatens the historical pine woods and grazing grounds. Consequently, the 

regional and local authorities have taken the decision to stop coastline erosion using soft and partly hard 

engineering measures. These have already been started (2010) on the wetland near the river mouth with a 

public financial support following the scientific advice of coastal morphologists and sedimentologists.  

Coastal biologists have expressed a contrasting opinion, based on sound studies on the biodiversity 

of beach-dune system (Marques et al., 2003; Fanini et al., 2005; Scapini et al., 2005; Chaouti et al., 2006; 

Colombini et al., 2006; Moreno et al., 2006; Papageorgiou et  al., 2006; Rossano et al., 2006; Ketmaier et al. 

2010). Eventually the park authorities have decided to declare a protected coastal sector, located at the end of 

an extended beach (Collelungo) to conserve biodiversity of beach-dune plants and animals. This beach is 

subject to a natural dynamics of erosion/accretion to which biodiversity responds accordingly, by 

diminishing in the eroded sectors and increasing in the accreting ones. In fact, organisms, both animals and 

colonizing plants by means of their seeds, move about in an opportunistic way. If and only if the dynamics of 

the system is maintained, populations can adapt.  

The spatial relationships are here reflected: geomorphologists consider a wide scale, including that of 

the park managers, while biologists recognize the importance of single habitats, depending on the endemics 

they want to conserve. The scale of biologists is that of the population they want to conserve at a given 

moment. Despite we can not predict the future of a species, it is likely that single isolated populations of the 

endemic plant species Limonium etruscum (adapted to salt marshes behind the dunes in the Mediterranean 

and still present in the Maremma Park only) will soon disappear, if the dynamics of the system is going to 

change as a consequence of the ongoing coastal protection measures.  

 

 

3. Lessons learnt  

 

The lesson learnt from several discussions and interactions with stakeholders about this case-study is 

that they only would take into consideration those relationships that they clearly understand, i.e. the spatial 

relationships. They are ready to protect species and their habitats, when these are similar to humans in their 

spatial needs. Humans would devote their life to save pets and potential pets, but not to preserve 
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relationships between wild (not easily visible) populations and the environment, which they do not 

understand. Small wild plant or animal species deserve consideration insofar they may contribute to the 

overall biodiversity indices, but not for themselves. Biologists that have studied the ecological relationships 

of several endemics, should make the effort of clarifying the importance of each level of biodiversity to the 

environmental managers. The biodiversity concept is apparently useful only in particular contexts, e.g. those 

where the spatial relationships are clear.  

On the other hand, traditional agriculture practices have often contributed to preserve biodiversity 

when this results directly useful to humans. For example, the diversity of medicinal and alimentary plants 

has always represented a good for humans, in some cases (e.g. perfume industry or pharmacology) has 

provided direct economic incomes. In coastal areas, while space is easily priced of high value, salt marshes 

have been considered valuable for their biodiversity, but also for their direct value as food. The conservation 

of salt marshes may be proposed for their value as high quality cattle food (salt inputs are necessary to 

ruminants) (Lefeuvre et al., 2000). In the Mediterranean traditional slow food dishes for humans are based on 

Salicornia plants (e.g. in Turkey). 

We are developing these ideas in interaction with local farmers in the context of the Maremma 

Regional Park that includes agricultural land. Paradoxically, to propose a conservation of salt marsh habitats 

in view of grazing to managers and policy makers, the concept of biodiversity would be a constraint. The 

mandate of a natural park is not to preserve and enhance farmer activities, but to protect wild life in the form 

of outstanding animals and plants that would be appreciated by the public. The idea to protect “dirty” 

environments such as salt marshes is still far from the common understanding. 

We conclude by stressing the importance of engaging in discussions with stakeholders on various 

levels, particularly the local one, to understand what is still confused in the concept of biodiversity and 

linked spatial relationships. The importance of the dynamic relationships of the ecosystems should be 

included in any environmental consideration, going beyond spatial relationships, particularly when ecotones 

or boundary ecosystems such as beaches are concerned. Novel ideas and new ways of thinking must be 

developed together with a strategy of efficient communication. 
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