
O40.3 

Multi-scenario analysis in the Apulia shoreline: a bayesian network approach to 
support coastal erosion risk assessment and management 

Maria Katherina Dal Barco1,2, Elisa Furlan1,2, Hung Vuong Pham1,3, Silvia Torresan1,2, Andrea Critto1,2, 

Antonio Marcomini1,3 

1University Ca’ Foscari Venice, Italy. 2Centro-Euro Mediterraneo sui Cambiamenti Climatici (CMCC), Italy. 
3Centro-Euro Mediterraneo sui Cambiamenti Climatici (CMCC), Lecce, Italy 

Abstract 

Climate change is causing severe threats to natural and human systems worldwide, with relevant 
impacts on coastal areas where land-sea interaction occurs. According to the IPCC scenarios, they will be 
increasingly exposed to erosion as direct consequence of rising sea level and changing patterns of 
extreme events. Located at the land-sea interface, coastal areas are dynamic environments where 
natural and anthropogenic pressures interact at diverse spatio-temporal scales modifying their 
geomorphological, physical and biological features. Against this interplay, coastal managers are 
increasingly calling for new approaches supporting a multi-scenario evaluation of multiple risks arising 
from natural and anthropic stressors.  

Moving beyond traditional approaches for coastal erosion risk and vulnerability appraisal, a GIS-based 
Bayesian Network (BN) approach was developed, exploiting functionalities of both methods to evaluate 
the probability and uncertainty of coastal erosion risks, and connected water quality variation, against 
multiple ‘what-if’ scenarios, including different management measures (i.e. nature-based solution) and 
climate conditions (e.g. higher coastal waves). According to the spatial resolution of the available data 
for the case study of the municipality of Ugento (Apulia Region-Italy), the proposed BN-model was 
trained and validated by considering oceanographic and water quality parameters over the 2009-2018 
timeframe, allowing to capture local-scale shoreline erosion dynamics and related driving forces.  

The resulting output from the BN-based scenario analysis showed, even if in a minor extent, a nexus 
between oceanographic drivers, shoreline evolution and water quality parameters (i.e. suspended 
matter and diffuse attenuation), with increasing probability of high erosion/accretion along the coast 
and higher turbidity under potential rising maximum significant wave height. Despite constraints posed 
by the spatial resolution of the available data for the investigated case, the outcomes of the performed 
assessment represent valuable information to support adaptive policy pathways in the context of 
Integrated Coastal Zone Management and Disaster Risk Reduction in the Ugento shoreline. 
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