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Chapter Five
Coastal Risks - Informing Planning Policy
An assessment of risk is a key factor when considering development proposals.  The framework for risk
management can be very complex and is often unique for each member state.  However, the basic tools
available for risk management are broadly similar:

acceptance of the risk; eg. by spreading or sharing the cost through insurance, compensation or 
emergency relief;
avoiding vulnerable areas, eg. through measures to control new development in areas at risk from,
for example, coastal flooding, erosion or landsliding;
reducing the occurrence of potentially damaging events, eg. through active land management to 
reduce the magnitude and frequency of events;
protecting against potentially damaging events, eg. powers to prevent coastal erosion, stabilisation
of landslides or building improvements.

Planning systems are designed to regulate the development and use of land in the public interest.  Most
planning systems are intended to:

provide guidance which will assist in planning the use of land in a sensible way and enabling 
planning authorities to interpret the public interest wisely and consistently;
provide an incentive for local government to stimulate development by the allocation of land in 
statutory plans;
development control regulations in some member states help to ensure that development does 
not take place against the public interest and allows people affected by development to have 
their views considered.

It is only comparatively recently that planning authorities in some countries have considered coastal
erosion, flooding and instability issues within the planning framework.  More recently there has been an
increasing change in perception about the way in which risks and planning are being addressed.  These
changes reflect a growing appreciation that the past approach was not always in the public interest.  The
assessment of physical conditions and the preparation of geomorphological, coastal evolution, ground
behaviour, coastal risk and planning guidance maps will, therefore, assist in the implementation of
policies of this kind.

A sequence of maps to inform planning of coastal risks in the context of climate change has been
developed as part of the EU LIFE Environment 'Response' project (McInnes et al, 20062).  The
Response project partners have based their research on detailed investigations within five European
coastal regions which are representative of conditions fronting the European seas:

Central south coast of England  
(Channel/La Manche coastline)
North Yorkshire coast of England 
(North Sea frontage)
Aquitaine coast of France 
(Atlantic Ocean frontage)
Languedoc-Roussillon Region, France 
(Mediterranean Sea frontage)
Regione Marche, central eastern coast of Italy
(Adriatic Sea frontage)

A careful assessment has confirmed that these varied
and extensive coastal frontages represent the wide
range of geomorphological features and coastal
landforms to be found around the European coastline.
The purpose of this assessment was to develop and
test an effective, transferable methodology for coastal
evolution studies and risk mapping that could be
applied across the European Union. Figure 5.1: Location of the five RESPONSE

project study areas.   © European Commission 2006
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The first objective of the Response project was to assess the current impacts of forcing factors along
these coastal frontages and then to establish the sensitivity to change of the coastal landforms when
climate change scenarios are applied.  This task helped to define risk where development and socio-
economic factors interact with the physical landscape and this process has contributed to a wider risk
management framework.  

In the five European study areas a uniform approach to the mapping work was followed which
comprised, first, the completion of a desk study review involving collation of factual information on
coastal processes, coastal landforms and historical climatic data.  Following completion of the desk
review, an historical events database was established which brought together information on the
frequency and size of natural events, including the extent of coastal erosion and sea flooding, records
of historical landslides, ground movement and cliff failure.

This was followed by a geomorphological appraisal to develop a coastal risk assessment.  The first
stage was to refine and make use of an updated coastal landform classification based upon work
previously commissioned by the Standing Conference on Problems Associated with the Coastline
(Hosking et al, 20013) for a 400 kilometre length of the central southern coast of England.  This approach
classified the coastal landforms into three zones:

the shoreface - which controls wave energy, sediment transport and deposition;
the shoreline - which controls erosion and inundation of the backshore;
the backshore - which controls sediment availability (eg. supply from cliffs and sediment storage 
within estuaries).

'Coastal behaviour systems' are defined according to the following key features:-

interlinked landforms that control the system response to forcing events;
the connectivity of landforms cross-shore and longshore;
changes in one landform can trigger adjustments to the others.

In summary, therefore, the process of developing coastal behaviour systems comprised an examination
of, first, the landform elements and the process response mechanisms and, second, historical
behaviour.  This has allowed consideration of the sensitivity of the coastal behaviour system to climate
and the 'change potential' of that particular coastal behaviour system and knowledge transfer to similar
landforms if carefully applied.  Once sensitivity and behaviour have been established a consideration of
coastal hazards and risks taking account of the predicted impacts of climate change, based upon
European regional climate models, can be applied.  The study aims to inform decision-makers of the
impacts of future pressures on coastal zones which will include:

overtopping of coastal defences due to sea level rise
loss of fronting inter-tidal deposits
increased wave forces
change in longshore drift patterns
increased cliff groundwater levels and reduced toe support for coastal landslide systems
tidal/fluvial flooding interaction
potential for flash flooding
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Plate 5.1: Eroding soft clay and sandstone cliffs at Chale, Isle of Wight, UK
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Coastal Behaviour Systems
Landform
Element

Shoreface

Shoreline

Backshore

Management
Techniques

Hard Cliff

Steep

Hard Cliff Soft Cliff Lowland Lowland Lowland Gently Rising

Fringing
boulder beach 
and/or shore
platform

None

Fringing sand,
shingle or mixed
beach

Control structures; 
Static holding
structures; 
Full cliff
stabilisation; 
Cliff remedial
(reduction of
retreat); 
Abandoned
defences

Sediment
management; 
Control
structures; 
Static holding
structures; 
Abandoned
defences;

Sediment
management; 
Control
structures; 
Static holding
structures;

Static holding
structures;
Abandoned/
Dilapidated
defences
(continuing to
affect processes)

Static holding
structures or
sediment
management
and/or control
structures.

Tidal flat;
Saltmarsh;
Tidal River.

Inlets;
Tidal Deltas;
Free standing
shingle beach.

Fringing sand,
shingle or mixed
beach;
Free standing
shingle barrier;
Fronting sand or
shingle beaches

Fringing sand,
shingle or mixed
beach.

Gentle Gentle Gentle Gentle Gentle

Soft Cliff Lowlands, Barrier
Beaches and Dunes

Spits, Inlets and
Tidal Deltas

Estuaries and
Tidal Rivers

Rising Coastal
Land

Figure 5.2: Classification of Coastal Behaviour Systems applied to the Response project study areas.

Plate 5.2: Hard cliffs, e.g. Collioure,
Pyrénnées orientales, France 

Plate 5.3: Soft cliff, e.g. Chale, Isle
of Wight, UK

Plate 5.4: Lowlands and barrier beach,
e.g Lancing, West Sussex, UK

Plate 5.5: Spits, inlets and tidal
deltas, e.g. Pagham Harbour, 

West Sussex, UK

Plate 5.7: Estuaries and tidal
rivers, e.g. Western Yar river, 

Isle of Wight, UK

Plate 5.6: Aquitaine dunes, France

part 2.qxp  21/09/2006  15:38  Page 59



Responding to the Risks from Climate Change in Coastal Zones60

Information gathered from the European case study areas have been illustrated through a logical
sequence of regional-scale coastal maps which can be carried out as a paper-based excercise, or using
a GIS, depending on the availability of resources.

Map 1. Coastal landforms and geomorphology
Phase 1 of the mapping (Maps 1 to 4) provide a representation of factual data, identifying the physical
setting and key management issues for a stretch of coastline. Map 1 illustrates coastal landforms and
coastal processes and provides important background information about the coastline.

Coastal landforms are classified according to the form and behaviour of the shoreface, shoreline and
backshore. The map therefore represents features such as dunes, cliff types, beaches and estuaries.
It should be noted that significant variability of form and behaviour is evident within most of the
generic landform types. If required, further sub-divisions may be developed as necessary.

Map 1 also includes a representation of coastal processes. The map should include a representation
of sediment cell and sub-cell boundaries, sediment transport, net drift direction, coastal erosion
inputs, sediment sinks and stores, as well as information on coastal wave energy, coastal erosion and
active slope processes. An understanding of coastal processes such as the movement of sediment
around the coast and trends of erosion and deposition are important when assessing the future
impacts of climate change.

Figure 5.3: - ‘Response’ Project methodology for development of 'integrated coastal evolution and risk maps.
(adapted from Hosking and Moore, 2001)
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Map 2. Coastal defence management types and practices
This example of Map 2 is drawn from the Regione Marche study area on the central east coast of Italy.
Much of the coastline of Europe is not able to operate 'naturally' because of the impact of coastal
defence structures. The distribution and nature of coastal defences need to be understood as they have
an effect on the coastal morphology and change the impact of forcing factors. Defences have value in
terms of the protection afforded to assets such as towns or agricultural land, and also in terms of the
economic cost of their construction and maintenance. This is important when assessing the potential
coastal risks if the defences fail. Coastal defences may degrade in the future leading to an increase in
the probability of failure through time and an associated increase in the risk to the assets protected.
Management policies may change in the future, with the potential for defences to be removed or
realigned to allow coastlines to begin to operate naturally.

Figure 5.4: Example of Map 2 ‘Coastal defence types and management practices from the Regione
Marche study area, Italy.

E.C. LIFE - Environment “RESPONSE” Project LIFE 03ENV/UK/000611

Map 2: COASTAL DEFENCE TYPES AND MANAGEMENT PRACTICES
Partner no2: IRPI-CNR Perugia Italy and Regione Marche with the contribution of 

Provincia di Macerata and Provincia di Pesaro-Urbino
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Map 3. Historical coastal hazards
Records of past and present coastal hazards highlight hotspots of activity and are a good indicator of
potential hazards. Historical records provide a useful source of information on the location and nature
of past and present hazards. The maps from the study areas provide three types of data, including flood
envelopes showing current areas of land affected by tidal and fluvial flooding; information on the
approximate locations of past coastal erosion or past landslide events from historical records; and
information on the approximate current areas of active landsliding.

For the central south coast of England, for example, flood plains are indicated by shaded polygons
derived from accurate, ground-truthed outputs of numerical modelled datasets. The location of current
and historical events are indicated by points on the map, which can be cross-referenced to a database
which provides further information. Information stored in the database includes details such as the date,
size, related costs and location of the event.

Map 4. Coastal assets and population
Figure 5.5 (below) shows part of the southern Aquitaine frontage on the south-west coast of France.  As
discussed above, risk is often defined as the result of combining hazards with their consequences, which
may include loss of life, property or habitat. These features are presented on Map 4, which illustrates
the human assets and population, and environmental assets.

Map 4 provides a representation of factual data. Human assets including main population centres are
displayed in terms of population density, and important industry together with environmental (natural)
assets such as nationally designated areas and European sites.

Figure 5.5: Map 4 - 'Development and coastal assets'; part of the Atlantic coastline of south-west France.
(Prepared by BRGM, France)

part 2.qxp  21/09/2006  15:39  Page 62


