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Technical Summary FD2403
Soft Cliffs - Prediction of Recession Rates and

Erosion Control Techniques

Background to R&D project

Cliff recession and coastal land sliding present significant threats to land use and development, especially on the south and east coasts of England.  Although individual failures often tend to cause only small amounts of cliff retreat, the cumulative effects can be dramatic.  For example, the Holderness coast has retreated by around 2km over the last 1000 years, resulting in the loss of at least 26 villages listed in the Domesday survey of 1086.  Over the last 100 years or so some 860km of coast protection works have been constructed to prevent the losses associated with cliff recession (This figure includes some low-lying areas prone to coastal erosion).  The problems have arisen not so much because of widespread rapid erosion, but due to an inheritance of communities and developments built on eroding cliff tops. 

There will be continuing pressure to provide coastal defences to protect communities that will become vulnerable to cliff recession over the next few decades, and to maintain and renew existing coast protection works.  However, awareness has been growing of the cumulative impacts of coast protection on the environment.  Eroding cliffs can be of considerable significance for their earth science and biological conservation value, and for their role as a source of sediment to littoral cells.  Thus it is clear that coastal engineers and managers are faced with a wide range of issues on cliffed coastlines.

This project draws together the results of nearly 10 years of research and development commissioned by Defra (and its predecessor, MAFF) on the prediction of erosion rates for soft cliffs, and on identifying suitable erosion control techniques.
R&D Outputs and their Use

The R&D Publication is intended mainly for coastal and geotechnical engineers, and provides detailed advice on:

(
Cliff recession processes.

(
A Framework for Cliff Management, including identification and characterisation of Cliff Behavior Units (CBU), and consideration of Risk.

(
Measurement and Monitoring, including methods of determining historical and current recession rates.

(
Prediction of recession rates, stressing the need for a probabilistic framework for prediction, and describing the different methods that are available (some of which were developed during this project).

(
Erosion control techniques, either to prevent or to reduce recession, and covering lengths of cliffs that may already be protected as well as cliffs that are currently unprotected. Requirements for monitoring and maintenance of coast protection works are also covered.

(
Economic evaluation of erosion control techniques.

(
Cliffs and nature conservation, highlighting the environmental significance of eroding cliffs for their biological, earth science and landscape value. 

· Implications for coastal management, describing the information about cliff processes that is necessary at different stages of coastal planning, from Shoreline Management Plans through to detailed scheme design.

The R&D Publication stresses throughout that every cliff is unique, because of the controlling influence of the site geology and geomorphology on the recession process.  There is, therefore, no single method to tackling cliff problems.  Investigation and management of each cliff can only be determined on the ground, drawing upon expert judgment and experience, and thorough site investigation and analysis.

The non-technical Manual (R&D Technical Report, published by Defra Flood Management Division) covers all the above issues, but at a level more appropriate for coastal managers rather than coastal or geotechnical engineers.  Such managers may have little personal expertise or experience in this subject, but in the course of their duties they may nevertheless be faced with significant cliff recession problems.  The Manual is intended to give coastal managers and planners sufficient information to understand the basics of cliff recession and erosion control, and to help coastal authorities to assess their needs for expert assistance.

Results of R&D project

The project objective was to provide coastal engineers and managers with practical guidance on the effective management of coastal cliffs, taking account of the character of the cliffs, past and future cliff recession patterns and trends, and the level of risk to coastal communities, together with the range of management strategies and erosion control techniques that might be suitable in different cliff environments. To achieve this objective, the results of this project have been published both as a detailed technical reference book (R&D Publication, published by Thomas Telford), and as a non-technical Manual for Managers that provides a summary of the issues.
------------------------------------------

This R&D Technical Summary relates to R&D Project FD2403 and the following outputs:

· Investigation and management of soft rock cliffs.  E.M. Lee and A. R. Clark.

(ISBN 07277-3110-6). Published by Thomas Telford, 2002. Hardbound, 392pp.

· Soft Cliffs. Prediction of Recession Rates and Erosion Control Techniques. Manual for Managers. Defra R&D Report FD2403/1302. Published by Defra Flood Management Division, 2002

Publication Internal Status: Released internally 

 External Status: Released to public domain 
Project Manager:  Peter Allen-Williams, Defra Flood Management Division, Lincoln 

Email: peter.allen-williams@defra.gsi.gov.uk
Research Contractors:
High Point Rendel (Rendel Geotechnics) in association with HR Wallingford, and supported by the Centre for Coastal Management, Newcastle University and the River and Coastal Environments Research Group, Portsmouth University
The R&D Publication can be purchased from the Customer Service Department of Thomas Telford Ltd (www.t-telford.co.uk/html) at a cost of £95 plus postage and packing. Alternatively it may be purchased at the Thomas Telford Bookshop located in the foyer of the Institution of Civil Engineers, One Great George Street, Westminster, London SW1P 3AA (tel 020 7665 2464; email bookshop@ice.org).

The R&D Technical Report  (Manual for Managers) maybe accessed through the website of the Defra/Environment Agency Joint R&D Programme on Flood and Coastal Defence, located at www.environment-agency.gov.uk/floodresearch or on the Defra web at 

http://www2.defra.gov.uk/research/project_data/Default.asp. 
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