
 

MODIST_201107_SST MONTHLY SERIES: 

Image stack for July 2011 (31 days) 

In the present study series of maps from Co-

pernicus portal (http://copernicus.eu/) and EO 

are integrated to obtain added values products 

for coastal ecosystem analysis.  

Mainstreaming of Copernicus earth observation value added products  

for coastal ecosystem analysis  
Emiliana Valentini, Loreta Cornacchia, Stefania Mandrone & Andrea Taramelli 

ISPRA - Institute for Environmental Protection and Research—Via Vitaliano Brancati 48, 00144 Rome, Italy—http://www.isprambiente.gov.it  

QUESTIONS FROM STAKEHOLDERS AND USERS: 1) HOW EARTH OBSERVATION PRODUCTS CAN DESCRIBE SPATIAL PATTERN OF EVOLVING SAL-

TMARSHES? 2) CAN I RELATE MULTITEMPORAL TIME SERIES OF BIOPHYSICAL PARAMETERS (I:E: VEGETATION AND CHANNEL SINUOSITY) TO 

THE CLIMATE RELATED PARAMETERS OF AN INTERTIDAL ESTUARIN ECOSYSTEM? 3) WICH ARE THE REAL OPPORTUNITIES FROM SENTINELS 

TO MAP THE VERY SHALLOW BATHYMETRIES? 
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QUESTIONS FROM STAKEHOLDERS AND USERS:  

1) HOW EARTH OBSERVATION PRODUCTS CAN  

PROVIDE DETAILED INFORMATION IN COASTAL  

HABITAT MAPPING (i. e WETLANDS AND SANDY SPITS) 

AND CONSERVATION STRATEGIES? 
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QUESTIONS FROM STAKEHOLDERS 

AND USERS: SUBSIDENCE RATES A-

RE SOURCE OF UNCERTAINTIES IN 

COASTAL PROCESS AND OVER THE 

PAST 50 YEARS, THE BEVANO AREA 

HAS UNDERGONE MORPHOLOGICAL 

CHANGES, CAN I QUANTIFY THEM 

WITH EO PRODUCTS? 
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2012 SPOT SATELLITE OVER PASS 

during field surveys and multi temporal 

time series from LANDSAT and ESA 

free archives (1984-2011).    

Frequency distribution of three typologies of vegetation patch size through the power laws.  Larger size 

patches don’t follow the distribution and the low-pioneer class, is characterized by the highest scaling  

exponent α; in this class, the frequency of the smallest patches is higher than it is in the other two classes. 

Vegetation spatial patterns analysis from Spectral Mixing Analysis and field radiometry on multi temporal 

satellite series and skeletonization algorithm to model channel sinuosity from the same satellite images.  

The temporal distribution from 

1986 to 2006 of EOF (Empirical 

orthogonal functions) is clearly 

related to the mean sea level and 

% of inundation. The power  

laws showed how this  

relationship deviate in the case 

of larger patches and  

low-pioneer vegetation.  

The historical evolution of the Scanno di Goro’s spits and of the Goro Lagoon is strictly con-

nected with the development of the morphologic prominence of  Po Delta of which they are part.   

2012 SPOT SATELLITE OVER PASS for Spectral Mixing Analysis, HABITAT 

MAPS FROM COPERNICUS LINKS and FIELD SPECTRAL LIBRARIES 

are integrated in a processing chain to  obtain detailed habitat maps. 

QUESTIONS FROM STAKEHOLDERS AND USERS:  

1) HOW CAN I DECIDE THE RIGHT RESOLUTION OF  THE  
WATER QUALITY PARAMETERS (CHL , CDOM, SST ETC) FROM 

MY OCEAN 2) CAN I DEVELOP AN ASSESSEMENT STUDY FOR 

OFFSHORE MULTI USE PLATFORM  IN NORTHADRIATIC SEA? 

The Italian population of birds are  

very important, thanks to the repre-

sentative value given in particular by 

the spits of the Po delta for the  

concentration of breeding sites in 

contrast with the scarcity and the 

fragmentation of the nesting sites in 

the Mediterranean coasts.  Spatial 

variability can be mapped by spectral 

analysis of satellite imagery. 

 

EUNIS (EUropean Nature Information 

System) classification, is a hierarchical 

informative system, realized to be  

connected with the other important  

European classification systems,  

is devised on the basis of the CORINE 

with opportune redefinitions  

and insights.  

Natura 2000 (1:5000)  

Invasive species presence.   
Amorpha fruticosa L. (American origin)  

Bare sand of the spit  

Sediments typology distribution 

http://habistat.vgt.vito.be/  

PRODUCTS FROM MYOCEAN can be used with a MULTIPARAMETER 

dataset fom EO to obtain  spatial and temporal distribution of  

BIOPHYSISCAL PROPERTIES. 

KD490 is an index for sediment plumes and distributions an it can be coupled with 

wind speed and direction  (~ 300 m ) generated from SAR data. 

EXAMPLE of SST - Sea Surface Temperature 

MERIS full resolution CDOM, SPM, CHL   

Analysis of spatial patterns can be integrated in a multi temporal stack. 

SENTINEL SIMULATED DATA   

ACCESS: senthub.esa.int 

DOWNSTREAMING SERVICES 

PROCESSING CHAINS IMPLEMENTATION 
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Landsat time series for change detection of vegetation  

The river mouth is characterized by ecologically 

important habitats, such as wetlands, pine-

woods, sandy beaches and sand dunes.  

This relatively minor watercourse forms a  

small-scale estuarine system, since tidal  

excursion is limited along Italian coasts and 

thus large-scale estuaries are almost absent. 

 

Over the past 50 years, 

the Bevano mouth under-

went a rapid northwards 

migration due to the 

dominance of  

marine processes, such 

as alongshore currents,  

coupled with a low en-

ergy fluvial regime.  

a) Ground velocity map (mm/year) of deformation calculated between 1993 

and 2000 using the SBAS methodology, (b) between 1992 and 2000 using 

PSInSAR on ERS-1/2 data, and (c) between 2003 and 2010 using  

PSInSAR on ENVISAT data. Average displacement rates of the ERS-1/2 and 

ENVISAT PS, located around Foce Bevano.  

In the 2003–2010 time frame, a greater number 

of PS is observed and with rates higher than 

before (1992–2000), probably indicating an in-

crease of subsidence. Piezometric level 

The Bevano area appears strongly changed in terms of halophytes and riparian vegetation. Vegetation increases are observed running parallel to the coast and 

this is  due to the dune vegetation recent management. The resilience of salt marshes is function of the hydrology and at these sites, gains in vegetation are ob-

served all around the residual sinuosity of the mouth. 9% of loss in total vegetation value are within the subsidence pixels, mostly represented by pinewood. 

Interferometric Synthetic Aperture Radar (InSAR) analysis 

is one of remote sensing techniques whose peculiarities 

multi-temporal systematic acquisitions, wide spatial cover-

age make them particularly useful for regional monitoring 

such as those required by the analysis of coastal areas.  

USERS NEEDS 

Migration occurring in recent decades is mainly due to  

subsidence, which lowered Foce Bevano by about 21 cm 

from 1984 to 2005 decreasing the slope towards the sea. 

EACH PARAMETER is obtained through the SPECIFIC ALGORITHM  

(CDOM, SPM, CHL and SST)   

This initiative is implemented by the `GIO Lot2 User Uptake` project 

funded by the European Commission (DG—ENTERPRISES) 

Thanks to: CAT1-ESA for the provision of free access satellite data, 

 to FP7/EU Mermaid (Ocean for Tomorrow)  

and FP7/EU Theseus (Env. including Climate Change) research projects.  

 

Ref. P120 - Session n. 2 

Tue 15 Oct. 2013,  time 13,10 – 14:00  

Developing instruments and tools to allow modular variation of spatial 

and temporal scales of  observation (i. e from local to regional; from sea-

sonal to inter annual) is mandatory for a valuable implementation of cur-

rent management and conservation strategies (EU Marine Strategy 

Framework Directive & Integrated Coastal Zone Management) as well as 

the use of Copernicus portal services. 4 case study are presented: 

http://habistat.vgt.vito.be/

