
Ecosystem-based approach towards the sustainable 

management of coastal engineering: compensation and 

mitigation measures applied to the Civitavecchia harbour

Prof. Marco Marcelli

University of Tuscia, DEB, Laboratory of Experimental Oceanology and Marine 

Ecology (LOSEM), Civitavecchia, Italy (marcomarcell@unitus.it)

Fondazione Centro Euro-Mediterraneo sui Cambiamenti Climatici CMCC OPA 

Division, Lecce

mailto:marcomarcell@unitus.it


In the last 15 years the Port of Civitavecchia has increased its commercial traffic reaching a 

total of two million tons of bulk goods. It is also strategic for the access to important Italian 

tourist destinations and important Mediterranean cruise routes, becoming leader in this 

field.

The development works of the wharfs and passenger welcoming structures have granted the 

possibility of recording a significant increase in cruise liners, going from 50 ships in 1996 to 

500 in 2003. Civitavecchia aims at increasing the tourist flow with the target of becoming 

the most important cruise port in the Mediterranean.



Biocoenosis of the Civitavecchia marine coastal area 

Presence of two Sites of Community Interest 

(IT6000005 and IT6000006) 

They are predominantly characterized by:

Posidonia oceanica habitats (priority Habitat 1120* )

Coralligenous biocoenosis (Habitat 1170 - Reefs) 

Protected species: Pinna nobilis and Corallium rubrum.



The expansion of the Civitavecchia Hub Port

New development Works 2019-2022

Within Strategic Environmental Assessment procedures (SEA), a series of complex activities has

been implemented to reduce the potential impacts on the marine environment:

1) analysis of the different habitats ecosystem services;

2) assessment of direct and indirect impacts of the expansion works on marine habitats;

3) design of an ecosystem-based program of mitigation and compensation measures based on

the restoration of the lost ecosystem services .

Port of Civitavecchia

Master Plan



• Opening to the south of the historic port and 
connection with the breakwater: interventions 
needed to separate the Historic Port from the 
Commercial Port with consequent recovery of the 
historical, cultural and archaeological values of 
the Roman port.

• The connection with the breakwater allows the 
enhancement of the internal viability of the port 
and is functional to the intermodality
connections.

• Project review completed and final design 
approval March 31st, 2021

South Opening

North wharfs development





Environmental sustainability is based on the relationship 

between development and impact on the Natural Capital. 

An action is sustainable from an environmental point of view 

when it does not involve a decline in the Natural Capital



EVALUATION OF ECOSYSTEM SERVICES FOR IMPACTED 

HABITATS AND SPECIES 

Ecological economy is an attempt to assess the value of the Natural Capital through the 

evaluation of ecosystem services it provides (Costanza 2008)



Ecosystem benefits economic evaluation
P.oceanica impact Reef impact

Habitat
Surface 

(ha)
Impacted 

surface (ha)

coral reef / 3.5

Habitat Surface (ha)
Impacted 

surface (ha)

P.oceanica on hard 
substrates

64.3 9

P.oceanica other 
substrates

11.6 6

Total P.oceanica 75.8 15

Marcelli et al. 2018
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EVALUATION OF ECOSYSTEM SERVICES AND PRELIMINARY PROJECT BASED ON THE COMPENSATION OF THE 
VALUE OF 1120 * AND 1170 HABITATS AND OF Pinna nobilis and Corallium rubrum SPECIES AFFECTED BY THE 

REALIZATION OF THE WORKS

Evaluation of 
ecosystem services of 
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Monitoring Programs (MP)
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Coordination

Numerical modeling
Transplanting of 1120* 
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Pinna nobilis transplanting

1170 Habitat and Pinna 
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SIC Monitoring
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Early Warning System
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Sea State CCI User Consultation Meeting-2 

23-25 March 2021 
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Mean monthly percentage variation of wave height 

with different clustering of Zostera Marina (February 2017)

Continuous 
strips along 
with 
clusters

Broken 
strips 
along with 
clusters.



Restoration and compensation measures
Direct impacts on P. oceanica and coral reefs are computed considering the impacted surfaces

and 10 years time interval for recovery (2.4 million euros for P.oceanica and 2 million euros

for coral reefs for a total of 4.4 million euros for the value of lost benefits from direct

impact).

Restoration of the ecosystem services provided by impacted

habitats. The compensation is of about 120 ha after 10 years

Restoration of damaged P. oceanica meadows by transplanting

cuttings

Installation of n.100 antitrawling barriers and n.40 mooring buoys

to protect the habitat.

Recovery, through bycatch campaigns and reintroduction in

selected hotspots of 6000 individuals of the different

impacted species.

The compensation is of about 24 ha after 10 years

Installation of n.50 reef balls for restocking.

P.oceanica Reefs



While the nature value always grows…

…the value of industrial settlements often collapses!

IN CONCLUSION…









Sequestro di Carbonio

Prateria di 

P.oceanica

Comparto Biomassa: 𝐶𝑏

Comparto Litter: 𝐶𝑙

Comparto Soil: 𝐶𝑠

Il Sequestro di Carbonio totale è dato da : 𝐶𝑡 = 𝐶𝑏 + 𝐶𝑙 + 𝐶𝑠

Per il trasferimento del valore 

economico del benefit:

𝐶 = 0.01 ∗ 𝐶𝑡 ∗ 24.7€

Dati da letteratura 

scientifica



Example: Asinara Park



Campania



8 miliardi di euro


