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In historical times all the Italian coastal plains and beaches have experienced

deposition and accretion as a consequence of the increased river sediment

transport due to extensive deforestation and related soil erosion and land

slides (as shown in these XVIII century paintings).
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Beach erosion began in the mid-XIX century concentrating just at the river

deltas, which, in previous periods, had acquired a very prominent shape.

River deltas recorded these processes and they presently show the past

accretion and erosion phases.



In the meantime, internal migration 

moved people and activities from the 

inland towards the coast, where they 

found better economic, social and 

recreational opportunities.
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…and summer tourism

Prato Ranieri (Tuscany)Capalbio (Tuscany)

Follonica (Tuscany)



N.B. The beach is given in concession 

to private entrepreneurs

A day in the summer life

of Marina di Massa (Tuscany)
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Coastal defense at Marina di Pisa (Tuscany)



July 4, 1907 - National Law for the defense of the coastal settlements

from marine erosion:

Coastal municipalities could ask for State intervention in order to

protect urban areas and infrastructures from the aggression of the sea.

Three options were contemplated:

Groins;

Breakwaters;

Any other work suitable to counteract erosion.



At that time, shore protection was actually “town and road

protection”, since the tourist use of the beach was very limited and

even less was the environmental awareness.

Only two strategies were applied:

Groins;

Breakwaters;

Any other work suitable to counteract erosion.

Coastal defense structures were designed by civil engineers with

previous expertise in harbor constructions.

The coastline was “stabilized” with seawalls and “protected” from

the incoming sea waves through detached breakwaters.



In Italy, hard engineering

techniques were favored by

the availability of rocks and

boulders near or along the

coast, which made this

solution less expensive than

in other countries.



In Italy, the absence of river and lagoon navigation and

harbors did not help to develop sand and gravel dredging

techniques, which, in other countries, resulted to be crucial

in order to find and adopt soft engineering solutions to

shore protection problems.



The limited knowledge of coastal sediment

transport processes and the lack of sensibility for

the coastal landscape and related environmental

issues allowed the construction of harbors and

ports along sandy coasts, often in the middle of a

sediment cell, thus inducing chronic and severe

downdrift erosion.



Marina di Carrara harbor (Tuscany)



Most of the Italian beaches are now protected with seawalls,

detached breakwaters and groins, which in turn modify the coastal

landscape, induce downdrift erosion altering the coastal sediment

transport processes. In addition, hard engineering techniques often

prevent a full recreational use of the beach and have extremely high

maintenance costs.



Bellaria, Northern Adriatic coast



Beach erosion 

evolution in Italy 

between 1850 and 

1997



During recent decades more soft engineering techniques were applied

in Italy: i.e. submerged breakwaters, submerged groins, beach

nourishment with or without protection.

In Tuscany, for example, the “Back to the beach” strategy was 

adopted, with the goal to gradually transform old hard structures into 

soft engineering techniques, dedicating a strong effort to the monitoring 

of the effectiveness of the old and new restoration works and keeping in 

mind the importance of building with natural processes and relaying on 

natural elements such as sand and gravel.



Coastal Legislation (Italy)

State (Ministry of Public Works)

Region ….. Regional ICZM Plan, 

Program of coastal 

restoration works

Legislative Decree n. 112

on 31 March 1998

Regional Law n. 91/98

Provinces: design, 

realization and 

maintenance of coastal 

restoration works

Regional Law n. 88/98

Municipalities: Management 

of the Maritime Domain and 

related tourist activities



Synergy between Region of Tuscany and 

Universities in order to develop a “Tuscan 

Model” for Integrated Coastal Zone  

Management (ICZM)



Tuscany Regional Council in 

2003 has approved and 

financed the following:

PROGRAMME OF PRIORITY 

INTERVENTIONS TO RESTORE 

ERODING BEACHES AND 

RESEARCH ACTIVITIES TO 

IMPLEMENT  TUSCANY REGION 

ICZM PLAN

€ 109.800.000

Research activities 

and restoration 

projects design 

€ 8.800.000
Realization of coastal 

restoration works 

€ 96.000.000

Monitoring program to 

evaluate the effectiveness 

of the restoration projects

€ 5.000.000

2001 - 2003



STG

Study and research for the implementation of 
coastal zone database

• River sediment transport rates

• Shoreface and nearshore morphology

• Beach sand texture and petrography

• Coastal zone Geomorphologic map

• Numerical model simulation of future evolution

• Coastal protection structures inventory

2005 - 2008



Marina di Pisa – Southern wing of the Arno River delta



Second phaseFirst phase

Coastal restoration project at Marina di Pisa – artificial coastal cells # 6 e 7 

(DCR 47/2003 Intervention # 5 – Province of Pisa – Territorial defense unit)



Before

After

Beach fill with marble gravel coming 

from Carrara quarries production waste



1. Restoring the sediment balance and        

providing space for coastal processes

2. “Favourable sediment status” in order to 

promote coastal Resilience

3. Coastal sediment cell: a coastal     

compartment that contains a complete 

cycle  of sedimentation including 

sources, transport paths, and sinks.

4. Coastal Sediment Management Plan 

(CSMP)

5. Internalize coastal erosion cost and risk 

in planning and investment decisions

EUROSION is a project commissioned by 

the General Directorate Environment of the 

European Commission, which was won by 

a consortium led by the National Institute 

for Coastal and Marine Management of the 

Dutch Ministry of Transport, Public Works 

and Water Management. 

The implementation of the project started 

in January 2002 and it finished in 2004. 

WWW.EUROSION.ORG

SEDIMENT AND SPACE FOR SUSTAINABILITY

2002 - 2004





51 MEMBERS FROM
10 COUNTRIES

Ente del Terzo Settore                                                                         Ente del Terzo Settore  a.p.s.

Objective:  to promote interaction between the Public Administration, the world of 
Research, sectors of the Blue Economy, in the management of coastal areas, for 
sustainable blue growth.

2020



THE ITALIAN

NATIONAL BOARD ON COASTAL EROSION 

MINISTRY FOR THE ENVIRONMENT
AND LAND AND SEA PROTECTION

2015



PARTICIPANTS to the NBCE

ISPRA

COASTAL REGIONS AUTHORITIES

NATIONAL RIVER BASIN AUTHORITIES

SCIENTIFIC RESEARCH INSTITUTES

MINISTRY FOR THE 

ENVIRONMENT AND LAND 

AND SEA PROTECTION

Undersecretary-of-State Mrs. Silvia Velo

DG for Nature and Sea Protection

DG for Land and Water Protection



Activities of the NBCE are coordinated by MATTM, which is supported by ISPRA

Delegates of coastal region authorities, supported by ISPRA researchers, 

coordinate the activities of WORKING GROUPS on different themes

GENERAL COORDINATOR

MATTM

Steering

Commitee

coordinated by

ISPRA

WORKING METHOD of the NBCE

WG 1

State-of-the-art

and coastal

dynamics

Coordinator:

REGIONE 

TOSCANA
Supported by:

ISPRA

WG 2

Analysis of

adaptation

measures

Coordinator :

REGIONE 

CALABRIA
Supported by:

ISPRA

WG 3

Sand Resource

Coordinator :

REGIONE 

LAZIO
Supported by:

ISPRA

WG 4

Regulatory

framework

Coordinator :

REGIONE 

MARCHE

WG 5

National 

Guidelines

Coordinator :

REGIONE 

EMILIA 

ROMAGNA
Supported by:

ISPRA



NATIONAL GUIDE LINES

By Regional Administrations and River 
Basin Authorities (2016) Version 1.0

Feedback from Academia (2017)

Discussion and implementation by the 
Steering Commitee (2018) Version 2.0

www.erosionecostiera.isprambiente.it



Useful components of recent CAMP Projects

• Vertical and horizontal coordination

• Involvement of stakeholders (programme for the participatory
process – active stakeholders engagement)

• Integration between sea and land uses (ICZM Vs. MSP i.e. LSI)

• Capacity building 

• Awareness raising activities

2013 - 2017



AR6 WGII SPM SLR CCB from Gonéri Le Cozannet



The future of our coasts depends on 
immediate mitigation and adaptation 

actions

AR6 WGII Ch3 SLR CCB from Gonéri Le Cozannet

- Mitigation, to keep sea-level rise rates at 
4mm/an and preserve resilient ecosystems

- Adaptation, in particular to coastal flooding

While implementing climate policies, we also have 
the opportunity to create more resilient coastal
environments with EBM

NB: figure en édition Traduction non officielle
Figures en édition



NBS - Coastal dune restoration at Sterpaia Park, Tuscany

Defence of embryo-dune belt with natural engineering techniques



Construction of Bio-Gabions in coconut fiber



Coastal dune reconstruction with reinforced sand



COCONUT FIBER NET

TAMARIX CUTTINGS



EXOTIC VEGETATION REMOVAL



PLANTATION OF LOCAL HERBACEOUS SPECIES

Restoration Best Practices Catalogue
Taking Stock of good practices on Ecosystem Restoration
In order to contribute to the vision and the objectives of the:



The Ecological Beach Model



Grazie!

THANK YOU!

!شكرًا
Luigi E. Cipriani
Region of Tuscany


