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Project EUROSION in brief
• Request from the European Parliament (2001)
• Service contract by the Directorate General
Environment of the European Commission
• Implemented by a European consortium led by
the National Institute for Coastal and Marine
Management (RIKZ) of the Netherlands
• 2002 – 2005
• 5 million Euros

Æ www.eurosion.org
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EUROSION Methodology
Scoping and
trends identification

GIS-based assessment
of coastal erosion extent at
EU level (scale 1:100,000)

Assessment of information
requirements for sound
coastal erosion management

Policy
Recommendations towards
EUROPEAN COMMISSION

Review
Reviewofoflocal
localexperiences
experiences
ofofcoastal
erosion
management
coastal erosion management
(60
(60case
casestudies)
studies)
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5 generic policy options for coastal erosion
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REVIEW OF CASE STUDIES – Some examples
Location: Petite Camargue, France
Erosion rates: 8 m / year
Policy option: “hold the line”
Defence type: groins, dune restoration
Performance: moderately satisfactory
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REVIEW OF CASE STUDIES – Some examples
Location: Vagueira, Portugal
Erosion rates: 5 – 10 m / year
Policy option: “hold the line”
Defence type: groins, seawall
Performance: non satisfactory
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REVIEW OF CASE STUDIES – Some examples
Location: Ventnor (Isle of Wight), United Kingdom
Erosion rates: 1 – 3 m / year
Policy option: “hold the line”, “managed realignment”
Defence type: slope stabilization, drainage, seawall
Performance: moderately satisfactory
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REVIEW OF CASE STUDIES – Some examples
Location: Sylt, Germany
Erosion rates: 1,5 – 15 m / year
Policy option: “hold the line”
Defence type: beach nourishment, geotextiles, tetrapods
Performance: highly satisfactory
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REVIEW OF CASE STUDIES – Some examples
Location: Birling Gap, United Kingdom
Erosion rates: 0,6 – 1 m / year
Policy option: “managed realignment”
Defence type: none
Performance: satisfactory from an economic point of view.
Unsatisfactory from a social point of view
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REVIEW OF CASE STUDIES – Some examples
Location: Giardini Naxos, Sicily
Erosion rates: 1 – 3 m / year
Policy option: “hold the line”
Defence type: beach nourishment and breakwaters
Performance: satisfactory
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REVIEW OF CASE STUDIES – Some examples
Location: Messologi lagoon, Greece
Erosion rates: 1 – 2 m / year
Policy option: “hold the line”
Defence type: groins
Performance: moderately satisfactory

15

REVIEW OF CASE STUDIES – Some examples
Location: Kiti, Cyprus
Erosion rates: no data available
Policy option: “do nothing”
Defence type: illegal groins, seawalls and breakwaters
Performance: non satisfactory
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REVIEW OF CASE STUDIES – Some examples
Location: Vale do Lobo, Portugal
Erosion rates: 0,5 – 1 m / year
Policy option: “hold the line”
Defence type: beach nourishment
Performance: moderately satisfactory

17

REVIEW OF CASE STUDIES – Lessons learned (1/4)
1

Coastal erosion seldom results from one single driver. It generally involves a combination of the following
major factors :
- Offshore hydrodynamic conditions (waves, wind and tidal regimes, sea level rise)
- Shoreline geometry which influence nearshore currents’ directions and intensity (tidal currents,
rip currents, long shore currents, etc.)
- Availability of sediments in the nearshore environment (cliffs, dunes, beaches, seabed, suspended
matters, etc.)
- Soil processes (such as soil erosion and water seepage with alternance of freeze/thaw)
- Changes in the coastal environment (eg. a new infrastructure, land reclamation) which either
disrupt or modify the above mentioned factors
- Extreme events (eg. storms)
These drivers have different time and space patterns which makes their congruence difficult to
analyse and anticipate.

2

Weak understanding of sediment transport processes systematically leads to inappropriate measures
(eg. groins in Petite Camargue, Aveiro and Messologi). In these conditions, prior efforts to better
understand sediment transport processes within the coastal sediment cell are key to building efficient
techniques (eg. Holland coast, Sylt, Isle of Wight, Sables d’Olonne, Lacanau, Sitges).
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REVIEW OF CASE STUDIES – Lessons learned (2/4)
3

Human activities which impact coastal erosion processes are mainly :
- Construction of foreshore infrastructure (including harbours, marinas, jetties, breakwaters,
submarine cables, etc.) either traps sediments or disrupts scouring of sediments by breaking waves, both
accentuating the sediment deficit downdrift (eg. Giardini-Naxos, Rosslare, Aveiro, Vale do Lobo, Kiti )
- Construction of dams reduces the amount of sediment discharged by rivers (eg. 80% to 95%
reduction over 50 years for rivers Douro, Ebro, and probably Rhone)
- Land reclamation projects, by reducing the tidal volume, modify the flow and sediment deposition
patterns (eg. Rosslare, Koge Bay)
- Offshore mining activities, by modifying the sea bottom configuration (bathymetry), modifies wave
propogation and therefore sediment transport patterns (eg. Norfolk, Wadden Sea)
- River dredging activities create a sediment hunger which is compensated by further coastal erosion
(eg. Fiumi Uniti, Western Scheldt, Messologi)
- Construction of backshore infrastructure (including tourism resorts, residential houses,
industries), though not directly involved in sediment processes, increases the value of assets invested on
the coast and may in the future militate for coastal defence (even though coastal erosion is not present
yet or has not yet reached the backshore infrastructure)

4

Effective coastal erosion management at the local level generally implies various techniques used in
combination (eg. Essex, Sussex, Massa, Sylt, Playa Gross, Mar Menor). The acceptance by population
and authorities that some losses may occur in the site seems to be key in order to compensate the
sediment deficit induced by hard engineering.
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REVIEW OF CASE STUDIES – Lessons learned (3/4)
5

In general, hard engineering may be counter-productive in the long run since it aggravates
sediment starvation and creates new erosion problems downdrift (eg. Rostock, Vagueira, Camargue,
Lakkopetra, Isle of Wight), However it cannot be totally rejected and when applied very locally is
appropriate (eg. Ystad, Messologi)

6

An increasing number of soft techniques are available. Among them:
- Sand and dune nourishment,
- Aeolian traps
- re vegetation
- geo-textiles
- beach drains (passive and active)
- artificial reefs
Some innovative techniques (such as beach drains and construction of artificial reefs) seem promising
but we still lack some knowledge to understand their wider morphological and ecological implications.
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REVIEW OF CASE STUDIES – Lessons learned (4/4)
7

Sand nourishments tends to become the soft measure no.1 to counteract coastal erosion and has
many advantages (eg. Sarzana, Sylt, Vale do Lobo, Holland coast). However not all the experiences lead to
success (eg. Mar Menor, Giardini Naxos, Sitges). Some limitations observed:
- the sand characteristics do not fit (impact of benthic fauna)
- availability of sand with appropriate characteristics is not always guaranteed
- nourished shoreline in some cases disappear after a few months (inappropriate design)
- Maintenance costs may be very high

8

In general, most effective coastal defence designs are those which fulfil multiple functions, mainly:
- safety of people and assets
- ecological functions
- recreational and tourism benefits
- economical opportunities: agriculture and aquaculture
Examples: Humber, Holland coast, Sylt, Koge Bay

9

In most cases, no monitoring is carried out after the implementation of coastal defence techniques,
which makes it difficult to document the effectiveness of the measures

10

Assessment of capital at risk is a very weak consideration by most case studies. In some cases (eg.
Humber, Essex, Sussex), it turned that the cost of coastal defence exceeds the value of assets to be
protected. However no serious study are available locally to back this statement.
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EUROSION Vision
THE AIM: Restoration resilience of the coastal system to erosion
- To prevent loss of dynamic coastlines and natural habitats
- Which in turn will support safety of people and assets in a more sustainable
way
- And is essential with the prospects of climate change impacts

TWO KEY FACTORS: SEDIMENTS & SPACE
THE RECOMMENDATIONS:
Restore the sediment balance and provide space for coastal processes
Internalise coastal erosion cost and risk in planning and investment
decisions
Make responses to coastal erosion accountable
Strengthen the knowledge base of coastal erosion management and
planning
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300 km of primarily sandy and
natural coast
Diverse functions: nature,
tourism, recreation, housing,
industry, harbours
Most dominant function: flood
safety achieved by dune
areas, locally strengthened
with man-made structures
60% of GDP & population
below MSL
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Soft coastal defences

350 km

• Amsterdam

Hard defence
Soft defence

24

Main management issues
Safety against
flooding

Loss of values and functions

Spatial competition
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Flood Defence Act 1996
Instruments:
• Mechanism to keep a
briefing watch
• Legal safety standards
• flood defence authorities
have to report on the
maintenance conditions of
its defences every five
years
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Coastal sand nourishments since
1990
• Measure against coastal erosion (undermining flood
defences & retreating shoreline)
• Hold the line at level of 1990 (dynamic maintenance)

position coastline

seaward
storm

sand nourishment

2005:
• 12,6 M m3
• 44 M €
basal coastline

landward
time

1990
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strengthening Weak Links 2007 - 2020
• weak links are parts
of the coast expected
to become unsafe by
2020
• 8 priority weak links
• Budget: 750 M€
• Integrated plan
studies by coastal
provinces
• Mainly sand
nourishment
solutions
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Increase of flood risk in the future
• Increasing pressure from sea and from land

Sea level rise since 9500 BP

Urbanisation &
development

Temperature change in the last 150,000 yrs

Pressure from
sea…
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Adaptation strategy?

Translation to policy*
policy scenarios
for sea level rise 2100 [m]
BE

NL

0,5

0,2
0,6
0,85

DE

DK

UK
0,4

0,5

-

*approximately
(Safecoast Quickscan)

IPCC

0,1m –
0,9m

0,6

Sea level rise ‘predictions’ towards 2100 [m]
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Pressure from
land…
2030
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How do we deal with more coastal erosion
and flood risk in the North Sea lowlands?

North Sea
UK

F

NL
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Project Safecoast
•
•
•
•
•
•
•

How do we manage our North sea coast in
2050?
Knowledge and data exchange
July 2005 – July 2008
Overall budget: € 2,3 million
EU Interreg 3b North Sea programme
Coastal managers from NL, UK, DK, D, BE
Focus on climate change 2050 & coastal
risk management (incl. coastal erosion)
Æ www.safecoast.org
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