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Coastal ecosystems 
Coastal ecosystems provide important functions and support various economic activities 
such as tourism, maritime industry, agriculture, fisheries, forestry and mining among 
others that form the economic backbone of the coast region and contribute to the national 
economy in general. 
 
 
 
 
 
 
 
 
 
These resources are however under threat from a variety of causes that if not addressed 
immediately, will in the long-term impair the resource base, undermining livelihoods. 

Integrated Coastal Zone Management (ICZM) for the development of coastal areas and 
maritime zones is a global theme under national jurisdiction. Risk analyses, 
environmental impact assessment, sensitivity and vulnerability maps are tools utilized 
to support  ICZMs’ actions.    

INTEGRATED COASTAL ZONE MANAGEMENT 
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Geographic Information System for ICZM 

•  Monitoring and analyzing the territorial and 
morphologic changes of natural ecosystems is 
an efficient way to identify the most suitable 
solutions to protect those areas. Geographic 
Information System (GIS) is one of the most 
common tools used to reach this aim. 

•  Geographic Information Systems (GIS) are 
computerized systems designed for the storage, 
retrieval and analysis of geographically 
referenced data. 
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Spatial Decision Support System 

•  Decision Support System (DSS) is a 
computer-based tools developed to support 
decision analysis and participatory 
processes.  

•  A Web SDSS is a DSS using Geographic 
Information System (GIS) as engine for 
storing and analyzing data and Internet 
technologies to disseminate data and 
analyses allowing their use by experts and 
laymen. 
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Sustainability dashboard 
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Starting point: Framework #1 
Il primo framework individuato utilizza il paesaggio come dimensione culturale 
della complessità dell’area costiera che consente di integrare l’ecosistema 
umano (Naveh and Lieberman 1994) con la sua costruzione storica e culturale 
(Farinelli, 2003). Il paesaggio è sia sistema e spazio “realizzato” che spazio 
cognitivo (Farina, 2006) e tale approccio permette di avvalersi della Landscape 
analysis come strumento per la gestione della sostenibilità.  
 
Una versione “matura” di tale framework è quella presentata in Marotta, 
Ceccaroni, Matteucci, Rossini, Guerzoni, 2010.  

Marotta, L., Ceccaroni, L., Matteucci, G., Rossini, P., Guerzoni, S., 2010. A decision-support system in ICZM for protecting the 
ecosystems: integration with the habitat directive. Journal of Coastal Conservation, 15, 393-415. 
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Hierarchical Model of Coastal Environments 
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Framework #2 
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Comparison between ICZM methodologies  
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Remote Sensing for Coastal Studies 
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Test Area 
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Satellite Imagery: ESA Sentinel 2 
Sentinel-2 is a 
constellation of two 
satellites equipped with 
an optical instrument 
payload able to sample 
13 spectral bands at 
different spatial 
resolutions (10 m, 20 m 
and 60 m).  
The Sentinel-2 
constellation guarantees 
a revisit time of five 
days under the same 
viewing conditions.  
Applications of 
Sentinel-2 are land 
cover and change 
detection mapping of 
land cover, and the 
assessment of 
biogeophysical 
parameters such as 
Leaf Cover (LC), Leaf 
Area Index (LAI), and 
Leaf Chlorophyll 
Content (LCC). 
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Sentinel 2 
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Coastal Dunes 
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Coastal Dunes in Test 
Area 

The Venetian part of the delta involves various municipalities in 
the Province of Rovigo, and the testing area of the methodology 
focused on the territories of the Municipalities of Rosolina, Porto 
Viro and Porto Tolle. 
The area in which the study area is located is flat, bordered by 
the seven branches of the river Po which characterize its delta 
morphology with a dense hydrographic network. The river routes 
are characterized by raised banks and the territory develops 
towards the lagoon and the sea, marked by fossil dunes and 
bordered towards the coast by "scanni" (strips of sand that 
separate the lagoon from the sea). 
The entire system in which the study area is located is 
characterized by resources of inestimable environmental value in 
terms of fauna, vegetation and landscape, as well as what they 
represent at an ecosystem level. Here, in fact, vast wetlands 
alternate with agricultural extensions of considerable importance, 
made possible by large hydraulic drainage works, which still 
guarantee the survival of lands located a few meters below the 
average sea level. 
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Potential Vegetation Map (Scale 1:50.000)  

Cattozzo, L.: From linearity to circularity. A 

regenerative model applied to a coastal 

landscape. PhD Thesis. IUAV, School of 

Doctorate “Architecture, City and Design”, Track 

“New technologies and information for the 

region and environment”, Venice (2019). 
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Remote Sensing and GIS integrated 
analysis 

GIS (Open) Data Radar Satellite Imagery Multispectral Satellite Imagery 
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Remote Sensing and GIS integrated analysis 

Image source: Abkar, A.A., Fatemi, S.B.: 
‘Application of a GIS as a modeling tool for 
remote sensing image analys is of 
agricultural fields’, 2000 

An innovative approach, based on real 
integration of GIS and Remote Sensing, 
is the Model-Based Image Analysis 
(MBIA). MBIA starts with the generation 
of geometric hypothesis about the 
existing objects using GIS and Remote 
Sensing data. Then, the best values of 
the parameters describing the 
hypothesis are calculated minimizing a 
cost function.  
The MBIA makes clear how the joint use 
of Remote Sensing and GIS is not 
simply a series of concatenated actions, 
but it is a real cooperation among 
different components which allows to 
reach goals in a better way or not even 
achievable with the simple 
concatenation.  
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OBIA technique  

Brownett, J.M. & Mills, R.S., 2017. The 
development and application of remote 
sensing to monitor sand dune habitats. J 
Coast Conserv (2017) 21:643–656. 
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Future developments 

The work program will proceed: 
•  with the extension of dune mapping (and LU/LC changes) throughout 

the northern Adriatic using Sentinel 2 data 
•  with an in-depth study of landscape ecology indicators and geo-

ecological patterns 
•  using as soon as possible the hyperspectral images (250 bands) of 

the PRISMA satellite of Italian Space Agency (ASI). 


