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INTRODUCTION COASTAL VULNERABILITY SYSTEM NETWORK IN AN ECOSYSTEM SERVICES PERSPECTIVE . .
SABAUDIA CASE STUDY: real data and ideal hazard scenarios
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COASTAL VULNERABILITY ASSESSMENT: GAP FILLING FOR EbA

Current tools range from simple spreadsheet models to complex software packages (coastal vulnerability index, Composite Vulnerability Index, Multi-scale coastal vulnerability index, DESYCO, DIVA, DITTY, SimCLIM, invest, etc.)

Need for: a more comprehensive approach to place-societies vulnerability, trying to move away from approaches strictly hazard/physical phenomena based, approaching vulnerability in a spatially based manner, integrating relevant bio-
physical data with related socio-economic data from different sources, integrating different systems (SoS), replicable at different scales and in several context , data and variables site specific and whose number and type is not defined a pri-
ori, stressing the role of ecosystems in surge and flood protection (i.e. mapping ecosystem services) by highlighting ecosystems characteristics.

ECOSYSTEM BASED ADAPTATION APPROACH (EbA): EXPLOITING COASTAL PROTECTION ECOSYSTEM SERVICES

It is widely recognized that healthy ecosystems contribute to human wellbeing and the conservation and increase of their resilience play a key role in reducing climate related risk and vulnerability (Ojea, 2014). The EbA is the use of biodiver-
sity and ecosystem services as part of an overall adaptation strategy to help people adapt to the adverse effects of climate change and natural variability in order to moderate harm or exploit beneficial opportunities. The EbA approach is thus
aimed at preserving selected ecosystem services, protecting and enhancing ecosystems (e.g. dune as natural barrier or wetland as natural buffer) and their characteristics (e.g. extent, height, vegetation cover of dune ridge; or extent of wet-
land) by planning decisions and management practices, gaining at the same time further social (e.g. recreational natural environments) and environmental benefits (e.g. maintenance and creation of key coastal habitats) (Colls et al., 2009).
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range are very similar. They show a clear vulnerability gradient moving from coa-
staline to inland. The definition of weights enables to take into account both the
directionality of the hazard and the importance of ecosystem charatheristics.

variability values range than scenario 3. Highest vulnerability degrees, in the
southern part of the stretch, have to be mostly attributed to the presence of so-
cieconomic values (i.e. population density and anthropic cover).

bility degree among these peaks are difficult to
be properly interpreted
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In both cases, the vulnerability decrease from north to south, in fact the probability

. cres north to south, and Scenario 3 shows higher
of having low vulnerability increase from north to south.

Also in the sector analysis the vulnerability decrease from
values of high vulnerability compare to the Scenario 1.

The graph shows stretches of coast with characteristic behaviors
vulnerabilities, in particular it highlights the polygons 3, 5and 6
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CONCLUSIONS

The fuzzy approach is very useful to get a spatialized information whose detail depends on pixel resolution and it can easily manage a great amount of variables coming from different sources. It provides information on vulnerability moving along the stretch (overall coast) and at the same time and through the coast
(transect), but result is really reliable if the aim is the definition of the maximum and minimum conditions of vulnerability. According to the results using fuzzy operators, the analysis greatest limit is the incapacity to represent the relation among the different considered variables, which instead can be reached by using
the weighted sum or better by using BBN approach (i.e. defining Conditional Probabilities). The approach based on the Bayesian Belief Networks has allowed determining the trend of distributions of vulnerability along the coast, highlighting which parts of the coast are most likely to have higher or lower vulnerability
than others. By studying the trends of vulnerability distribution obtained by the different sectors it is possible to identify stretches of coast with a vulnerability characteristic behavior. As in the adopted approach the CPT was arbitrary defined, it was not possible to derive the influence of each individual variable.

The two approaches could be used together: the BBN as a preliminary assessment which provides a coarse image of the vulnerability distribution, and the fuzzy as the assessment to provide more space based and detailed information. This fist attempt to adopt a System of Systems perspective is undoubtedly an advanta-
ge for the assessment as it help in figuring the complexity of the coastal system, but for the above mentioned reasons is still far away from being able to describe the protective ecosystem services and the variables that influence them. Moreover each systems could be furtherly enriched or better characterized (i.e. choo-
sing other essential variables).

Further development: to improve the testing of both approaches, with the aim of highlight the influence of each variable and especially of those ecosystem related, it suggests the use of large dataset of vulnerability data including information also on vulnerability degree: this would enable to derive inference rules
(data based and not expert based) in the fuzzy analysis and to apply the Bayes' Theorem and compute the CPT by specific algorithm in the BBN analysis.




