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LaguNet
http//:www.dsa.unipr.it/lagunet

Italian Network for Ecological Research in 
Coastal Zone and Transitional Areas

LaguNet sites

n° Name of the system 
Ita lian  

province 
Lat.  
°N 

Long.  
°E 

Area for 
budgeting 

Km2 

Mean depth 
(m) 

Investigated 
Period 

1 Laguna di Venezia Venezia 45.40 12.40 360 1.50 1999-2001 

2 Sacca di G oro Ferrara 44.80 12.29 26 1.00 1997 

3 Valle d i Comacchio Ferrara-
Ravenna 

44.63 12.28 115 0.80 1997 

4 Valle Smarlacca Ravenna 44.58 12.23 2 0.80 1997 

5 Pia llassa Baiona Ravenna 44.50 12.25 11.8 0.75 2000 

6 Laguna di Les ina  Foggia 41.88 15.35 51.5 0.80 1998-1999 

7 Laguna di Varano  Foggia 41.41 15.47 64 4.00 1999-2000 

8 Torre G uaceto Brindis i 40.71 17.80 1.19 0.38 2001-2002 

9 Aquatina Lecce 40.44 18.24 0.45 0.50 1995 

10 A limini G rande Lecce 40.20 18.45 1.4 1.50 1998-1999 

11 Rada di Augusta Siracusa 37.21 15.23 23.5 14.90 1998-1999 

12 Capo Feto T rapani 37.68 12.48 1.4 1.75 2001 

13 S tagnone di Marsala T rapani 37.83 12.45 20.0 0.95 1996 

14 Lago G anzirri Mess ina 38.26 15.62 0.34 2.50 1998-1999 

15 Laghetti di Marinello 
(Verde) 

Mess ina 38.13 15.05 0.017 1.60 1997-1998 

16 Laghetti di Marinello 
(Fondo Porto) 

Mess ina 38.13 15.05 0.013 1.50 1997-1998 

17 Laguna di Orbetello G rosseto 42.44 11.23 25.25 1.00 1999-2000 

18 G olfo d i G enova G enova 44.40 8.93 52.0 28.00 1996 

19 
Porto d i G enova 
 (o ld port area) 

G enova 40.40 8.90 2.7 13.00 2002 

20 Porto d i G enova 
(Multedo O il Terminal) 

G enova 40.40 8.90 1.4 15.00 2002 

21 Porto d i Genova (Volti 
Container Term inal) 

G enova 40.40 8.90 2.1 15.00 2002 

22 
S'Ena Arrubia O ristano 39.83 8.67 1.2 0.40 1994-1995 

2001-2002 

Due to the shape of the Italian peninsular 
it has been possible to study systems that 
cover a wide range of latitudes: from the 
Venice lagoon in the North (45.40° N) to 
the Rada di Augusta in the South 
(37.21°N).  Although the distances 
between these ecosystems are relatively 
modest compared to other LOICZ studies 
that have been organised at continental-
level scales, the present network of sites 
present a very wide range of varying 
characteristics and a very high density of 
data. 

Sites range from very large ecosystems 
such as the Venice lagoon (area open to 
tidal expansion and assessed as relevant 
for budgeting: 360 km2, total area of the 
system 550 Km2) to extremely small ones 
such as Laghetto Fondo Porto (0.013 
km2), from deep coastal systems such as 
the Gulf of Genoa (28 m) to very shallow 
ones such as Torre Guaceto (0.38 m) or 
S'Ena Arrubia (0.40 m). Further the 
biological communities are very 
diversified; in some systems the dominant 
primary producers are phytoplankton, 
whereas in others they may be macro-
algae or rooted phanerogams. Also the 
exploitation and management of these 
systems are very varied: fish farming, 
oyster or mussel farming, tourism, 
recreation and water sports or nature 
reserves. Many of the ecosystems are in 
protected areas, others are subject to 
intense anthropogenic pressures, others 
to only slight human impact and stress.

LaguNet is a scientific observational network studying the fluxes of nutrients 
and other contaminants from lagoon catchments to the near coastal 
environment. 

The objectives of LaguNet are to support and encourage co-operation of 
research groups studying lagoons, wetlands and salt mash systems situated 
along the Italian coast and to evaluate the application of the LOICZ (Land 
Ocean Interactions in Coastal Zones, a core project of IGBP) biogeochemical 
flux model and typology classification to such sites. 

In Italy there exist numerous studies, including over the long-term, investigating 
coastal processes, it thus seems important to propose and develop a working 
network in which the LOICZ methodology could be applied to sites and studies 
of transitional ecosystems along the Italian coast. 

Main Activities
1. Application of the LOICZ Biogeochemical model to 19 

coastal sites which correspond to 22 independent systems for 
a total of 79 applications considering different periods. 

2. Development of a “Network of Excellence” presented to the 
EU as "Expression of Interest".

3. Participation to the implementation plan for coastal activities 
within the UN sponsored Global Terrestrial Observing 
System (GTOS) (www.fao.org/gtos).

4. Organisation of the International Conference: Southern 
European Coastal Lagoons: The Influence of River Basin-
Coastal Zone interactions. Castello Estense Ferrara 10-12 
November 2003 (www.dsa.unipr.it/lagunet/med03 ) 
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The LOICZ biogeochemical model is based on 
mass balance of water, salt and nutrients, in 
which their conservative behaviour is used to 
estimate the mass movement of water; non-
conservative behaviour is used to estimate 
important ecosystem processes such as net 
metabolism (i.e. the difference between 
production and respiration) or the difference in 
the rates of nitrogen fixation and denitrification 
(nfix-denitr.). The application of the LOICZ 
approach to very widely varying coastal 
systems has allowed the comparison and 
classification of some 200 sites worldwide.

The LOICZ biogeochemical model is described in detail 
on the web page: http://data.ecology.su.se/MNODE/ index.htm

Preliminary results

Relevant Web sites:
LOICZ: http://www.nioz.nl/loicz 
LOICZ Biogeochemical modelling node:
http://data.ecology.su.se/MNODE/

LaguNet: www.dsa.unipr.it/lagunet

Presently LaguNet comprises of sites distributed around the whole of the Italian peninsular and islands. Some 
such as the Port of Genoa and the Marinello lakes consist of several independent systems. In total there are 
presently 22 ecosystems under investigation where the Biogeochemical Model of LOICZ has been applied for 
well-defined time period. In total 79 flux estimations have been undertaken considering a wide range of 
systems and different time periods. For some sites, for example, such as the S'Ena Arrubia lagoon it has 
been possible to compare the  results obtained with the model for different periods of time, such as to obtain 
valuable information on the evolution of the lagoon. Certain results have already been published in LOICZ 
Report and Studies volume 19, while others are in course of evaluation.

The highest annual external loads of dissolved inorganic phosphorus (DIP) and nitrogen (DIN) were estimated for 
the Piallassa Baiona lagoon (0.79 and 18.8 mmol m-2 d-1 respectively) while the systems with the lower nutrients 
loads are the Stagnone di Marsala and the system of Capo Feto which are located in areas with low human 
activities. 
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Lagune pontine The theoretical water residence time estimated 
with such models can be considered as a rough  
indicator of vulnerability of the system. In particular 
large systems with high water residence time such 
as Valli di Comacchio and Laguna di Varano can 
be considered highly sensitive to pollution (graph 
on the right, log scale). 
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Increasing the nutrient load (in particular DIP), the Italian 
systems appear to move towards instability dominated by 
production processes instead of respiration (positive values of 
(p-r): graph on the left). The extreme values of the estimated 
(p-r) as highly heterotrophic or highly autotrophic are estimated 
for systems dominated by floating macroalgae such as Sacca 
di Goro and S’Ena Arrubia ( -41.2 and +55.4 mmol C m-2 d-1, 
respectively) indicating that this kind of primary producer can 
be considered as a source of disturb of the system.
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Considering annual budgets, most of the Italian lagoons can be considered almost in balance between storage 
and release of nutrients ( 2 firsts graphs), even if systems with negative values of ∆DIP and ∆DIN, which indicate 
that the system act as a net sink of nutrients, are more common than systems with positive values (source of 
nutrients)
A general dominance of denitrification over N-fixation can be observed in the Italian systems (last graph).
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