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Cliffs at Eastern Bavents
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Glossary
Accretion

The accumulation of sediment on a beach by the action of
natural forces or as a result of artificial structures

Bathymetry

The topographic relief of the seabed

Beach recharge

Artificial process of replenishing a beach with material from
another source

Berm crest

Ridge of sand or gravel deposited by wave action on the
shore just above the normal high water mark

Brackish water

Freshwater mixed with seawater

BPIT

Beach Profile Inspection Tool – SMG bespoke software for
QA and analysis of beach profile data which uses MATLAB
functionality

Chainage

The distance along a topographic survey transect line,
measured in metres

Chart Datum

The level to which all soundings on a marine navigational
chart are based

Coastal Squeeze

The reduction in habitat area that can arise if the natural
landward migration of a habitat under sea level rise is
prevented by the fixing of the high water mark, e.g. a sea
wall

Ebb tide delta

The bulge of sand formed just seaward of an estuary mouth
by the deposited sediment of an ebb current

Embryo dunes

The initial build up of wind blown sand around sediment and
vegetation. The first type of dune in a dune system which
can be easily washed away by high tide

Erosion

The loss of material from a beach by the action of natural
forces or the result of man-made artificial structures
interfering with coastal processes

FCP

Foreshore Change Parameter

Foreshore

The area of beach lying between high water and low water

Foreshore rotation

Foreshore steepening or flattening resulting in the
convergence or divergence of high and low water marks

Grey dunes

Also known as Fixed dunes. Established dunes found
landward of the yellow and embryo dunes characterised by
more varied turf than just marram grass and are completely
covered. Grey dunes are no longer involved in the cyclical
beach/dune sediment exchange

Groyne

Shore protection structure built perpendicular to the shore;
designed to trap sediment

Longshore drift

Movement of sediment along the shoreline
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MATLAB

MATLAB is a platform for technical computing, integrating
computation, visualisation and programming in an
environment where problems and solutions are expressed
in mathematical notation. It is developed by MathWorks

MHWS

level of Mean High Water Spring tides

MHWN

level of Mean High Water Neap tides

MLWN

level of Mean Low Water Neap tides

MLWS

level of Mean Low Water Spring tides

MSL

Mean Sea Level

Ness

A large low-lying foreland or promontory of mobile sands or
shingles attached to the foreshore

Ordnance Datum

The mean sea level (as derived from 6 years of observation
at Newlyn, Cornwall) used as a datum for calculating the
absolute height of land on official British maps

SANDS

Shoreline and Nearshore Database - software developed by
Halcrow for the analysis of beach profile data

SMP

Shoreline Management Plan. A high level strategy plan for
managing flood and erosion risk for a particular stretch of
coastline

Soft defences

Engineering options which are non-rigid (like sea walls) and
which work with the natural coastal processes of wave
action and sediment movement

Tidal prism

The amount of water that flows into and out of an estuary or
bay with the flood and ebb of the tide (excluding any
contribution from freshwater inflows)

Yellow dunes

Also known as Mobile or Marram dunes. Dunes on the
foreshore with well established marram grass coverage.
These dunes have sediment exchange processes with the
upper beach during constructive or erosive conditions
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Map 1 – Study location. The frontage is divided between Environment Agency and Waveney District Council
responsibilities. Strategic survey lines only, are shown in red for clarity.
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1.0

Introduction

1.1

Coastal Monitoring

The Shoreline Management Group (SMG) based within the Environment Agency’s (Anglian Region)
Flood Risk Management section has undertaken regular strategic coastal monitoring of the Anglian
coast since 1991.
The Anglian Coastal Monitoring programme is now in phase VII (2006/07 to 2010/11) and collects a
variety of data including;
•
•
•
•
•

Annual aerial photographs
Bi-annual strategic topographic beach surveys (winter and summer) at 1km intervals
Bathymetric surveys (extension of beach survey lines out to approximately 10m depth offshore)
Continuous wave and tide recording (nearshore and offshore). As part of Phase VII this includes
a suite of five offshore, and twenty nearshore continuous wave and tide recorders.
Scheme specific beach topographic surveys at closer intervals

Beach topographic profiles have been undertaken at 1km intervals, twice yearly in summer and in
winter, along the coast since 1991. Generally speaking the main aspect of interest is the average rate
of beach erosion or accretion along the coast. In addition to this, gradual change to the gradient or
steepness of the beach is of particular interest to coastal managers.
The positional accuracy of the Anglian Coastal Monitoring profiles is +/-0.05m vertical and +/-0.02m
horizontal.
Now, with a continuous record of nineteen years of beach topographic data, it is therefore possible to
analyse these to determine reasonably robust initial indicators of longer-term trends and the Shoreline
Management Group have produced a number of Coastal Trends Reports for Anglian region which tie
in with the Shoreline Management Plan boundaries.
Scheme specific monitoring addresses specific sea defence scheme requirements in greater detail at
a variety of locations along the coast. More in-depth analysis at key locations such as at Southwold is
now taking place.

1.2

Analysis methodology

The profile data presented in this report is in the form of tide level analysis, beach profile analysis,
aerial photography and historic OS map comparisons.

1.2.1 Tide level analysis
Tide level analysis and the temporal changes to the beach foreshore and gradient looks at the
corresponding lateral movement of the high and lower water marks over time. This data was analysed
using a function of ‘SANDS’ software with tidal parameters, derived from harmonic analysis, supplied
by Gardline Environmental Ltd. The foreshore represents the intertidal region between the highest
and lowest tide level and in this report the area between the MHWS (Mean High Water Spring) and
MLWS (Mean Low Water Spring) level is used.
This analysis gave mean rates of erosion or accretion trends for each profile along with the degree of
foreshore steepening or flattening.
Changes in the gradient of the beach between MHWS and MLWS were expressed in the form of the
‘Foreshore Change Classification system’ (Halcrow, 1988), shown in Appendix 2. Positive Foreshore
Change Parameter (FCP) values indicate a beach system advancing seaward and negative values
show a system retreating landwards. The individual FCP numbers indicate flattening, steepening or
no rotation.
2

In order to eliminate insignificant rotational changes any change of less than 0.5m between MHWS
and MLWS values was considered to be ‘no change’.
However, there is uncertainty in predicting coastal trends particularly where cyclical processes are
involved and added to this are other uncertainties such as sea level rise. There are also areas where
anthropogenic influences such as groynes and beach recharge will affect the overall trend of a profile.

1.2.2 Beach profile cross sections
Beach profile cross sections were also analysed using the Beach Profile Inspection Tool (BPIT), a
bespoke Shoreline Management Group application which uses MATLAB functionality. Analysis of the
beach profile cross sections were used for the alongshore comparison over time and important for a
number of reasons.
Firstly, beach profile survey cross sections which showed irregular horizontal datum shifts or obvious
errors in the survey profile could easily be identified and rejected from the tidal and beach profile
analysis. Secondly, analysis of the beach above the tidal extent such as the cliff/dune height and
morphology could be undertaken.
Finally, evidence of cyclical or episodic changes and patterns in the beach profile such as rhythmic
sand bars or cliff retreat, were easily identifiable on the profile cross-sections, which were not always
evident in the tide level analysis.
Tidal levels of MHWS, MSL and MLWS were also plotted against the beach profiles and the position of
sandbars and areas of erosion/accretion in relation to these water levels were easily identified.
Where individual profile surveys are referred to, ie 2006S, 2006W, the ‘S’ will denote the summer
survey and the ‘W’ the winter survey for that particular year. In addition, where 2007J surveys are
referred to, the ‘J’ denotes an October survey for that particular scheme profile.

1.2.3 Aerial photography
Aerial photography comparisons were made between 1992 and 2009 (and dates in between) and
were particularly valuable in confirming the amount of cliff or shoreline retreat during this period.
Changes in the location of hard defences at Southwold and the implementation of the different groyne
fields were also easily identified.

1.2.4 Historic Ordnance Survey maps
Historic OS maps from 1884, 1904 and 1927 have also been obtained from Landmark Solutions.
When overlaid onto present day aerial photography historic maps can give a much greater timeframe
with which to view trends of movement along the foreshore.
1992
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Map 2 – The northern half of the study area from Benacre Denes to Easton Bavents. Strategic profiles (red)
and scheme profiles (purple) were used in the tidal level and cross-section analysis. The light green profile
lines are new scheme profiles for Benacre Broad (BB) and Easton Broad (EB) and only surveyed from winter
2010 and therefore not used in the analysis.
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Map 3 – The southern half of the study area from Easton Bavents to Walberswick. Strategic profiles (red) and
scheme profiles (purple) were used in the tidal level and cross-section analysis. The dark green profile lines
represent the new Walberswick scheme profiles surveyed from winter 2009 and therefore not included in this
study.
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2.0

Study Area

The coastal frontage is largely natural and characterised by undulating soft clay cliffs at Easton
Bavents and Covehithe which are intersected by a number of low-lying broads fronted by shingle
ridges at Easton, Covehithe and Benacre Broad. There are short sections of narrow dunes at
Southwold Denes and Walberswick, either side of the River Blyth and Southwold Harbour. At
Southwold, however, the frontage is not natural with hard sea defences reinforcing the harder geology
of the headland.

2.1 The Broads and the cliffs
Over the last two centuries the northwards progression of Benacre Ness, against the predominant net
southerly drift, has exposed the shoreline at Covehithe and Benacre Broad. This has resulted in rapid
cliff erosion and substantial loss of Broad extent. The cliffed sections of coast - Covehithe and Easton
Bavents - are rapidly eroding to supply sediment to the coastal system and to beaches further south at
Southwold; with the Southwold headland acting as a southerly down drift control point of sediment
from the north.

Photo: Environment Agency

Figure 1 – Covehithe cliffs looking north

The lagoons at Benacre, Covehithe and Easton Broads have evolved naturally and result from ponded
streams behind the shingle barriers. They have been significantly reduced in extent through erosion
as the coast has retreated landwards with the confining shingle/sand barriers rolling back and infilling
the lagoons in response to sea level rise.
The shingle ridges are easily overtopped or breached during storm surge conditions and cause
flooding of the lagoons behind. At Easton Broad re-profiling works used to take place to maintain
crest levels and reduce overtopping especially after breaching or storm events. A breach would cause
flooding of the valley behind the beach and flooding of the B1127 road at Potter’s Bridge, 1km inland
from the shingle ridge, the road that crosses the Easton River. The Easton River discharges through
an outfall pipe under the shingle bank that is prone to blockage.
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Photo: Environment Agency

Figure 2 - Easton Broad looking south

The artificial shaping of the shingle bank reduced the risk of overtopping by sea water but created a
steep narrow beach profile that presented an increased risk of a major breach. This approach was not
sustainable and also damaged nature conservation interest of bank itself.
Following the storm surge of November 2006 the bank was completely flattened resulting in little
material present to reprofile the bank with. It was therefore decided to discontinue maintenance of the
bank and allow a more natural profile to develop. The beach is currently a wide shallow hump that
only overtops on occasional spring tides and no longer breaches as it did previously when maintained
as an artificially held steeper beach.

Photo: Environment Agency

Figure 3 – Benacre Broad looking west

Benacre Broad has been retained within the broad valley base between Long Covert and Boathouse
Covert and is contained by a relatively broad crested bank of shingle and sand. Unlike Easton Broad,
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the Benacre Broad lagoon has migrated naturally in response to changing coastal processes and
retained a relatively broad lagoon area behind the beach.
Covehithe Broad has receded landwards by some 300m in the last 150 years, again reducing the size
of the Broad. Easton Broad used to be the largest of the three Broads but is now by far the smallest
with an area of just 0.7 ha lagoon area in 2009.
The natural processes here will eventually lead to the loss of the Broad with continued retreat
threatening the stability of the shingle ridges which protect the low lying marshland behind from the
sea. With no intervention the shingle ridges they will widen and flatten and continue to roll landwards
with higher instances of overtopping and breaching during storm events particularly with an anticipated
accelerated sea level rise.

2.2 Benacre Denes and Pumping Station
At Benacre Denes the beach is backed by low lying dunes in front of a small brackish lagoon. Until
recently there were numerous lagoons, originally pits created by gravel extraction, and which have
now rapidly disappeared due to high rates of erosion at his frontage. There were also numerous
historic man-made embankments crossing this area in a north to south direction, some of which have
also been lost to erosion.
The shore here is also influenced by the northwards movement of Benacre Ness which acts as a
control feature to sediment movement and will increase vulnerability of the land behind, the
Kessingland Levels, to tidal flooding.
The Kessingland Levels extend as a low lying valley floor cut by numerous drains which feed into the
main Hundred River. The Hundred River has a pumped outfall at the Benacre Pumping Station, as
the mouth of the valley has been dammed by flood defences, with fluvial flows being lifted over the sea
defence bank to a discharge outfall flume and directly onto the beach at low water.
From the 19th century Benacre Ness blocked off the outlet to the Kessingland Levels as it moved
northwards preventing the river discharging to sea. The pumping station and outfall were therefore
installed in 1955, replacing an existing gravity outfall which protects 730 ha of low lying land.
In 1959, another embankment, the Benacre Crosswall, was constructed with sands and shingles as a
safeguard against the sea eroding through the shingle ridges at the Denes, just south of the pumping
station. Further northerly movement of the Ness and general retreat of the foreshore led to
undermining of the flumed outfall, together with the scouring effect and this exposed the structure to
increased wave attack on storm tide events leading to collapses of the flume. The structure was
therefore truncated in 1974. This has led to the construction of the rock armour spillway and piled
reinforcement at end of flume in recent years.
Eventually the Kessingland Hundred River will be re-exposed as the outfall reverts to natural haven.
The Benacre to Easton Bavents SPA and Benacre to Easton Bavents Lagoons SAC cover most of the
coastline with designations around the Benacre Denes (Kessingland) and around Benacre, Covehithe
and Easton Broads. The whole section of coast is designated SSSI for its nationally important coastal
geomorphology of Benacre Ness, for the vegetated shingle ridges and saline lagoons. This is all set
within the Suffolk Coasts & Heaths AONB.
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Photo: Environment Agency

Figure 4 – Benacre Pumping Station

2.3 Easton Marsh Embankment
In addition to the cliffs and Broads along this section of coastline is the Easton Marsh Embankment
situated just to the north of the Easton Bavents cliff. This narrow dune ridge runs to Easton cliffs and
is managed by the Environment Agency. The narrow crest of this frontage means that it is very
susceptible to breaching and flooding of the low lying fields behind it.

Photo: Environment Agency

Figure 5 – Easton Marsh Embankment
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2.4 Southwold
The town of Southwold is situated on high ground of harder geology and fronted by a narrow groyned
sand and shingle beach which runs for 1.6km from Southend Warren to Gun Hill. The foreshore here
is backed by a sea wall promenade acting as a backstop defence providing protection to the toe of the
coastal slope of the town centre. The frontage includes the Southwold Pier, recently rebuilt and
refurbished between 1995 to 2001.
Southwold has a population of 1,500 and is an important tourist destination. It is effectively an island
bounded by the north sea, the River Blyth and Southwold harbour to the south and Buss Creek to the
north and west. There is only one road, A1095, in and out of the town. Southwold has a low tidal
range with a spring range of 1.9m AOD and a neap range of 1.2m AOD.
At Southwold the Environment Agency is responsible for the flood defences at Easton Marshes and
Southwold Denes with Waveney District Council responsible for the sea defences along the town
frontage in between.

Photo: Environment Agency

Figure 6 – Rock groynes north of Southwold Pier

The town’s front line sea defences were upgraded in 2005/2006 with a new coastal management
scheme which included a section of eight new short rock groynes to the north of the pier, eight new
traditional timber groynes south of the pier, improvements to the promenade sea wall and beach
recharge between the groynes. These works were justified in recognition of Southwold’s economic
status and value as a Blue Flag beach.
The new style shorter and more closely spaced groynes were designed to maintain higher beach
levels and protect foundations of the sea wall which were previously left exposed to wave attack. The
short rock groynes extend through to the higher ground of the Easton cliffs with land levels behind
dropping down to Buss Creek and the Easton Marshes valley. The timber groynes south of the pier
extend through to Gun Hill at the southern end of the Southwold cliffs.
There are significant risks here associated with the potential loss of beaches squeezed up against
backstop defences. Modelling has shown that even under moderate wave conditions sand sized
material can be mobilised and moved offshore and potentially onto the offshore banks, hence there is
an ongoing problem of retention of sediment within the new groynes. And due to the low and narrow
beaches especially north of the pier the seawalls are under continued risk of undermining.
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Photo: Environment Agency

Figure 7 – Southwold frontage south of the Pier

2.5 Easton Bavents
At Southend Warren the Easton Bavents cliffs have eroded to outflank the northern limit of the EA
Easton Marsh sea wall. The cliffs here have apparently been eroding at a locally accelerated rate for
some years. At the time of construction of the sea wall the face of the cliffs aligned with the seawall.
Outflanking measures such as 3-tonne concrete tripod blocks were placed on the beach to provide
reinforcement of the cliff face and form a transition between the sea wall and the cliffs in the early
1990s. Subsequent erosion and setback of the cliff face instigated the placement of further tripod
units on a number of occasions (2001/2) in an attempt to dissipate wave energy and protect the toe of
the cliff from erosion.
Further erosion at this junction could lead to failure of the sea defence by outflanking creating a
breach would lead to extensive flooding to Southwold and to village of Reydon behind.
In addition to the concrete tripods, unapproved private works in the form of a bund containing nonbeach material was placed at the toe of the exposed cliff between 2002 and 2005 to protect the
properties above. The approximate amount of material added to the beach during these private works
was around 1km in length by 15-20m wide by 8m in height. However, this bund has now largely been
eroded away. There are also vulnerable properties further north at Easton Lane very close to the
eroding cliff edge.
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Photo: Environment Agency

Figure 8 – Outflanking measures at the cliffs at Southend Warren, Easton Bavents

2.6 Southwold Denes
South of Gun Hill is a wide area of sand/shingle beach and low dunes known as The Southwold
Denes which is held to the south by the north pier of Southwold Harbour. The Denes coastal dunes
form the sea defence to the south side of the town and are backed by Ferry Road on its west side.
The Denes can be said to be in dynamic equilibrium having built to their maximum extent against the
north harbour wall and any additional sediment will bypass the harbour arm returning to down drift
beaches at Walberswick and further south or removed offshore.

Photo: Environment Agency

Figure 9 – Dunes at Southwold Denes
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There is a problem of regular flooding of around 30 property basements and the Ferry Road behind
the dunes by seepage of seawater through the dunes or overtopping under exceptionally high tide
conditions when the foredunes may be overtopped.
Low sections of these dunes have also been eroded by heavy footfall and horse riding, just to the
south of Gun Hill in recent years. A small amount of recharge took place along with marram grass
planting protected by fencing to increase dune stability and to encourage accretion. This took place
around 1997, proving successful and also creating more defined access routes for walkers and riders.
However, it can take between 10 – 15 years for marram grass to firmly establish itself and now that the
fencing has been removed the area is susceptible to trampling and heavy footfall once again.
Major erosion does occur to the dunes system during severe storms when material is drawn down
from the upper beach and foredunes and moved further down the beach profile or offshore onto the
nearshore bars. Constructive wave conditions would then move some of this sediment onshore again
which can then be blown by wind to rebuild the foredunes.

2.7 Southwold Harbour
To the south of Southwold headland is Southwold harbour and the entrance to the Blyth estuary, a
potentially wide mouthed inlet, originally entrained in the 16th century. The entrance has been
controlled at the harbour mouth by training walls and within the lower estuary by reclamation of the
flood plain constraining a narrow channel over the initial 3km.
The North Pier of the harbour acts as a terminal groyne to sediment drifting from the north. The
estuary mouth projects out beyond the influence of the Southwold headland forming a small ebb tide
delta limiting further sediment movement to the south.

© Environment Agency copyright and/or database rights 2010. All rights reserved.

Figure 10 – Southwold Harbour

2.8 Walberswick
Walberswick beach lies to the south of the Blyth estuary and is relatively stable although historically
this beach is thought to have extended much further seawards. This section of coastline, the northern
end of Dunwich Bay, is strongly influenced by the harbour mouth structures. The village is set back
some 250m from the dune foreshore and behind the channel of Dunwich River where there are
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extensive flood defences protecting the village. There are a collection of beach huts to the rear of the
dunes.
Moving south from the estuary and within the first kilometre the foreshore changes from dunes to a
narrow shingle ridge, the Dunwich shingle embankment. The ridge is no longer managed with
reprofiling activities and regularly overtops because of its increasing vulnerability. Behind the shingle
bank are extensive marshlands – to the north end Corporation Marsh and behind this a second valley,
the Westwood marshes extending inland for some 2.5km.
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3.0

Analysis

3.1

Outline tidal observations

A number of surveys were rejected from the tidal trends analysis process due to horizontal datum
shifts and other errors and these are listed in Appendix 1.
Table 1 and Figure 11 below show the general results from the 30 strategic and scheme specific
profiles from Benacre Denes to Walberswick used in the tide level analysis. Ten profiles were omitted
from this analysis, and shown as ‘no trend’, due to the lack of data points, where profiles have only
been surveyed since 2007. Appendix 4 lists the results in more detail.

Mean
Trend

Foreshore
Gradient
Defences at
profile location

Accretion
No Change (+/- 0.2m yr)
Erosion
No trend
Flattening
Steepening
No rotation
No trend
Defences
Natural defences
1

No. of profiles Percentage
4
13
2
7
14
46
10
34
8
27
0
0
12
40
10
33
10
33
20
67

Table 1 – general results of analysis showing mean trends, foreshore gradients and alongshore defences by
number of profiles and percentage.

The vast majority of the profiles analysed for tidal trends showed an erosional trend. These erosional
trends are most significant at the cliffs just north of Benacre Broad, at Boathouse Covert, (SWD2)
where mean trends were -5.7 m/yr. High erosional trends also existed along the Covehithe cliffs
(SWD3 and SWD4) and at Easton Wood cliffs (SWD5 and SWD4A) where erosional trends ranged
between -2.3 m/yr to -3.9 m/yr.
Easton Marshes and Easton Bavents cliffs (SWD6 and SWD7) showed slightly lower erosional trends
with mean values of -2.0 m/yr to -2.1 m/yr. At Southend Warren (SWD8) where the cliffs outflank the
northern limit of the Agency’s sea wall, the erosional trend remained moderate but increased to -2.4
m/yr. The majority of the erosional profiles along these cliffs showed no rotation indicating an intertidal
foreshore retreating landwards at the same pace as the cliffline.
Other areas of erosional trends were noted just south of Southwold Pier between the new wooden
groynes at BS35A where the mean trend is -1.9 m/yr despite recharge works in 2006; and at the
Walberswick frontage just south of the harbour at S1C1 and BS42 where erosional trends were -1.1
m/yr to -1.4 m/yr.
Accretional trends were only evident at four profiles and most significant at the Southwold Denes
(BS39) with a mean accretion trend of 3.3 m/yr and at neighbouring Gun Hill (SWD10) with an
accretion trend of 1.9 m/yr. These profiles showed a flattened intertidal gradient due to the greater
accretion trends at MLWS.
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Map 4 – Mean erosion trends (in brackets) along with FCP scores for the northern half of the study area from
Benacre Denes to Easton Marshes. Appendices 2 and 3 give a definition of the Foreshore Change Parameter
scores and key to the trend and level of change.
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Map 5 – Mean erosion/accretion trends (in brackets) along with FCP scores for the southern half of the study
area from Easton Lane to Walberswick. Appendices 2 and 3 give a definition of the Foreshore Change
Parameter scores and key to the trend and level of change. The grey lines indicate profiles surveyed from 2007
only and therefore not included in the trends analysis.
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Figure 11 – graph of trends for study area – Benacre Broad to Walberswick showing MHWS, MSL and MLWS for survey locations with good trend data. Gaps in
the graph indicate profile locations surveyed since 2007 and therefore not enough trend data for analysis.
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3.2

Detailed observations

SWD1 – Benacre Denes (south of Benacre pumping station)
Profile data used is from 1996S only as earlier dates were out of alignment. The profile cuts just
above the lagoon at the Benacre Denes (Beach Farm). See Figures 12, 13 and 14.
There is a grass covered sand and shingle ridge just in front of the lagoon which has remained static
since 1996S. Two features lay seawards of this ridge – the first ridge was another shingle sea
defence embankment at 3.5m AOD and second most seawards was a sand dune ridge at 4m AOD.
The retreat of the foreshore by around 40m has removed the seaward embankment and the foredune,
leaving just one shingle/sand ridge at 3.4m AOD in front of the backshore embankment.
After 2008W beach is narrowed further to form one wide flat gravel and sand ridge of 20m width, just
over 3m in front of the grass covered ridge on the backshore.
Tidal analysis shows steady erosion trends of -2.8m/yr at all levels. The rate of erosion appears to
have accelerated since 2004 at MHWS. There is no change in beach rotation. Aerial analysis since
1992 shows an overall narrowing of the foreshore and retreat of around 50 – 60m with the lagoon to
the south of the profile showing infilling. The most seaward lagoon shown in 1992 aerial has now
completely disappeared due to this rapid landward retreat. In addition, extensive erosion is shown
either side of the Benacre pumping station just to the north of the surveyed profile.

Figure 12 – SWD1 envelope plot from 1996S with 2009S survey highlighted

SWD2 – just north of Benacre Broad (Boathouse Covert)
Low gravel, sand and mud cliffs of 6m in height show rapid retreat, a distance of 113m in the period
1991 to 2009. Rapid erosional events occurred between 1993W to 1994W of 19m; 1994W to 1995S
of 22m and 2006S to 2007W of 18m. The foreshore has retreated at a similar rate with little rotation,
showing strong erosional trends at all tide levels ranging between -5.5m/yr to -5.8m/yr to give a mean
erosional trend of -5.7m/yr – the highest erosional trend along this coastal frontage.
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Figure 13 – 1927 OS mapping showing Benacre Ness much further south than its present location at
Kessingland. Its movement northwards has exposed the shoreline here to rapid erosion.
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Figure 14 – Comparisons in aerial photography at SWD1 and Benacre Pumping Station for 1992, 1997, 2001 and
2009 showing the disappearance of the lagoons and loss of dunes just to the south of SWD1 and the significant
erosion around the pumping station outfall flume
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Figure 15 – Benacre Broad showing changes in lagoon extent and shoreline
retreat in the period 1992 (green line) to 2009 (yellow line) at SWD2A
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SWD2A – just south of Benacre Broad (Long Covert)
A narrow gravel/sand ridge 3.5m in height with a steep seaward face has retreated landwards and
become steeper from 1997S to 2006S by 12m. The 2007W survey shows ridge flattening with a
landwards movement of 21m and reducing to a height of 2.6m. The ridge then continues to move
landwards, gaining height to 3m to 2009S. The foreshore between high and low water has maintained
relative rotation but has moved landward by 54m. Tide level analysis shows strong erosional trends at
all levels to give a mean rate of recession of -3.9m/yr. Aerial analysis showed low cliffs at this profile
(1992) which eroded and retreated landwards by a distance of 129m in the period 1992 – 2009 and
which have now totally flattened landward of the shingle/sand ridge, just in front of the Broad.

SWD3 – Covehithe cliffs
Steady retreat of cliffs, (around 15m in height), have receded by 80m in the period 1991S to 2009S. A
relatively steep intertidal zone has retreated at the same rate (about 73m in the same period). The
intertidal area is only 22m in length, with strong erosional trends of -3.42m/yr and -3.38m/yr at MHWS
and MSL respectively, lowering to -2.41 at MLWS to give a flattened profile. Trends of erosion were
significant to 1998, since when there has been a more steady decline and relatively slower rate of
erosion.

Figure 16 – rapid retreat of cliffs at Covehithe, SWD3, showing successive years of erosion with the loss of
around 80m of cliffline between 1991S to 2009S

SWD4 – Covehithe cliffs
Low grass covered sand and gravel cliffs are a height of 6.4m. Cliffs have retreated by 65m in the
period 1991S to 2009S with significant erosional episodes between 1993W – to 1993S of 6m; 1996W
to 1996S of 8m and 2006S to 2007W of 10m. Strong erosional trends at all tide levels give a mean
trend of -3.8m/yr, the retreating intertidal area has maintained relative rotation and retreated at the
same pace as the cliffs. The intertidal area is narrow at 18m.
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Figure 17 – Road at Covehithe

SWD4A – just south of Covehithe Broad
Low cliffs (4.7m in height) have retreated by around 28m in period 1998W to 2009S and lowering in
height to 4.25m. Aerials show cliff retreat of 39m between 1992 and 2009. There was a significant
erosional episode between 2004W to 2004S of 5m. Land behind the present cliff top dips to one
metre lower in height. There is a steep intertidal zone retreating at a similar rate. Moderate trends of
erosion at all tide levels with little beach rotation to give a mean trend of erosion of the foreshore of 2.3m/yr. Intertidal length is 30m.

SWD5 – Easton Wood
Gravel/sand cliffs at 5.5m in height have retreated landwards by 69m to higher ground of 7.3m during
the period 1991S to 2009S. There were significant erosional episodes between 1995S to 1996S of
17.7m; 1993W to 1994W of 8.6m; 1994S to 1995W of 5.9m and 2006S to 2007W of 5.5m. Land
behind the present cliff top is much lower. The steep intertidal zone of 21m shows strong erosional
trends at all levels, -3.18m/yr (MLWS) to -3.82m/yr (MHWS) giving a mean erosional trend of -3.6m/yr
and a slightly flattened profile due to the greater erosion trend at MHWS. Trends of erosion were
higher between 1992 to 2000, after which they then continued at a slower rate.
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Figure 18 - Easton Wood cliffs

SWD5A – Easton Broad
This profile was previously backed by the lagoon at Easton Broad as shown in the 1992 aerial.
Progressive landwards movement of the sand/gravel barrier has reduced the size of the lagoon to an
area of less than one hectare and in the location of the profile the barrier beach has now swallowed up
the lagoon and attached itself to the vegetated land behind. The beach has retreated by 110m in the
period 1992 to 2009. There is a slight change in beach orientation at this point when comparing 1992
and 2009 aerials.
Profiles surveyed from 1997S show the barrier ridge at 15 – 20 m chainage building height to 1999S
to 4.8m. Following this, gradual lowering, narrowing and steepening took place in subsequent years,
followed by a period of rebuilding to 2003S. In 2004W the ridge shifts landwards by 5m reducing in
height. By 2005S ridge had rebuilt itself and then again in 2006W shifting landwards and narrowing
again.
In 2007W the profile flattens to 2.3m to become a much lower broader ridge. By 2008W this ridge has
shifted landwards and upwards. 2009W survey showed rebuilding seaward whilst maintaining height,
but this had again steepened on the seaward side by 2009S.
The intertidal area is 21m in length. Moderate erosional trends at all level and little rotation of the
foreshore profile. Mean erosional trends are -1.9m/yr. Trends appeared slightly accretional to 2003
but following this began a definite period of erosion to 2009.
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Figure 19 – Evolution of Easton Broad showing 1884 lagoon extent of around 18ha overlaid onto 2009 aerial
where lagoon extent is 0.7ha
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Figure 20 – SWD5A plot from 1997S to 2009S. The profile shows the landward retreat and significant lowering of
the ridge, which was previously much steeper. As the ridge has rolled back it has infilled the lagoon behind it at
this point
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Figure 21 – comparisons in aerial photography between 1992 and 2009 to show lagoon extent and roll back of
shingle ridge in this seventeen year period.
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SWD6 – Easton Marshes
Low cliffs at 5.75m AOD have receded by 50m in the period 1991S to 2009S. The biggest erosional
events took place between 1993W to 1994W of 10m; 1996W to 1996S of 8.3m and 1996S to 1997W
of 8.3m. Land on the cliff top lowers significantly to 2m AOD about 90m landwards of the cliff face. A
relatively steep foreshore (18m in length) shows moderate erosional trends at all levels with little
foreshore rotation. Mean trend rates are -2.0m/yr. Erosional trends were significant to 1997 when
they then slackened off to become slightly erosional. A period of accretion was witnessed between
1997 to 2003, which was then followed by another period of erosion to 2009.

SWD7 – Easton Bavents, Easton Lane
Cliffs at 10m in height have retreated by 36m in period 1991S to 2009S to slightly higher ground of
11m. The largest erosional period was between 2000S to 2001W of 10.5m. The cliff edge now lies
around 15m from the boundary of nearest house (hedge).
Moderate erosional trends at all levels give a mean erosional trend of -2.1m/yr. There is little
foreshore rotation. Trends were significant to 2001 and from then on fairly constant but more cyclical
in appearance.

2005S
2001W
2009S

2000S

1996W

1991S

Figure 22 – SWD7 cross-section plot from 1991S to 2009S. The cliffs have retreated by a total of 36m during this
period.

WDC26B – Easton Bavents, Southend Warren
Aerial photographs have shown cliff retreat of 19m between 1992 and 2009. The profile has only
been surveyed since 2007S with little data available to make any reliable trends. Cliffs are 12m in
height here with the cliff edge currently lying around 3.7m from the edge of the house just to the south
of this profile. The cliff edge extent has remained stable since 2007S to 2009S, however the cliff face
has retreated by around 3m making it more concave in shape. There are the remains of concrete
blocks on the beach 7m seaward of the cliff toe. The intertidal area has maintained relative position
although with fluctuations of around 17m. There is no beach rotation.
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Figure 23 – Easton Bavents cliff at Southend Warren adjacent to WDC26B.
The cliff edge lies a few meters from the edge of the house

SWD8X – Easton Bavents, Southend Warren
This profile has only been surveyed since 2007S, but comparison of aerial photographs between 1992
and 2009 show that the original cliff edge (11m in height) has retreated by 10m in this period.
However works at this junction where the sea wall ends and is being outflanked by retreating cliffs to
the north has taken place. Material has been deposited here to extend the cliff line seawards but at a
lower height than the previous natural cliff, therefore making the 2009 cliff line (lower height recharge,
8.75m) around 6m seawards of the 1992 cliff line.
The 1992 aerial also shows concrete tripods scattered on the beach in front of the cliffs used to
dissipate oncoming wave energy. The 2009 aerial shows the new rock groyne built at the end of the
sea wall in 2006, together with concrete blocks on the beach in front of the ‘new’ cliff line.
Profiles show that the cliff toe has receded by 4.7m since 2008W, with the top of cliff receding by
around half a metre. The narrow foreshore zone (18m) has shown fluctuations in tide levels since
2007S with 2009 beach levels around 1.6m higher than in 2008. There is a slight flattening of the
foreshore profile during this two year period but this is due to the lowering of the beach at MHWS
levels with no movement at MLWS.
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Figure 24 – Historic changes in Easton Bavents cliffline from 1884 to 2009
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SWD8 – Easton Bavents, Southend Warren
Cliff height (9.5m) and cliff face remained stable from 1991S to 2002S. From 2003W cliff height is
lowered by around 1m and extends seawards by 11m which is due to private works to rebuild the cliff.
The toe of the cliff face continues to recede landwards from 2003W to 2009J (Oct).
Concrete tripods are located on the beach in front of the cliff face. Works have been carried out to
combat the outflanking of the sea wall by the eroding cliffs at this point. A new rock groyne is located
at the end of the sea wall just south of this profile (built in 2006).
There are moderate rates of erosion at all levels with little beach rotation and a mean trend of erosion
of -2.4m/yr. Erosional trends are much steeper to 2001 following which they then level off and
become more cyclical.

Figure 25 – SWD8 at Southend Warren from 1991S to 2009Oct. The cliff has lowered and moved seawards by
11m in 2003W following private works
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Figure 26 – comparison in aerials from 1992 to 2009 at Southend Warren showing the Agency’s Easton Marshes
sea wall and new rock groyne placed in 2006 together with concrete tripod blocks in front of the cliffline and
private works to counteract outflanking of the sea wall placed in 2003 to 2005
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BS33A – Easton Marshes
Surveyed since 2007S between a new section of rock groynes (built 2006), this profile is adjacent to
the northern end of the car park. The backstop sea defence here consists of a wave return sea wall
fronted by a stepped element to beach. The new rock groynes replaced timber groynes which were
more closely spaced.
Beach levels in front of the sea wall have retreated by around 9m at MSL since 2007 with beach
levels about 1m lower. Tide levels show beach steepening but with little movement at MLWS. Aerial
photographs show an foreshore narrowing since 1992 when timber groynes appeared largely covered
by sediment despite recharge works between the new groynes in 2006.

BS34X – Southwold Pier car park
This new profile has been surveyed since 2007S between new rock groynes (built in 2006). The old
timber groynes were more closely spaced. The backstop defence consists of a wave return sea wall
topped esplanade with beach huts and stepped wall behind.
The foreshore just to the south of this profile steadily eroded to 2005 where MHWS levels were just
meters in front of the sea wall. 2005 aerials show that a 56m long rock armour toe defence parallel
and directly in front of the sea wall had been put in place. This has now been removed and a new
shore normal rock groyne is now located just south of this profile maintaining a healthier looking
beach. However, beach widths do not match those displayed in the 1992 aerials.
The intertidal zone is around 32m in length with MHWS level lying just 2m in front of the sea wall.
Beach levels have fluctuated in height by around 1m during 2007S to 2009J period, there has been
slight foreshore steepening and overall retreat at MHWS for the two-year period.

BS34A – Southwold Pier car park
BS34A has been surveyed between new rock groynes built in 2006, and where previous timber
groynes were more widely spaced. The backstop defence consists of a wave return sea wall with
promenade lined with beach huts, which are in turn backed by another straight wall. Aerials from 1992
show that the foreshore had narrowed significantly to 2005 before the new rock groynes were
implemented. Since 2007 profiles show that beach levels have fluctuated by around a meter in height,
with beach steepening and erosion at the MHWS mark in this period. The foreshore zone is around
30m in length with MHWS lying 8m in front of sea wall, according to the most recent survey.

BS35 – just north of Southwold Pier
This profile has been surveyed since 1996S and is located between new rock groynes built in 2006.
The beach is backed by a wave return sea wall and esplanade with beach huts backed by another
wall. Beach levels have fluctuated considerably since 1996 in front of the sea wall by around 2m.
Present beach levels are similar to 1996S levels; were highest in 1997W and lowest in 2006W. The
most recent profile shows MHWS at 13m in front of sea wall.
The new shorter rock groyne just to the south of this profile replaced a previously much longer timber
groyne helping to maintain a much wider foreshore in the 1992 aerials. However, beach levels
narrowed significantly to 2005 with MHWS level just a few metres in front of the sea wall. The new
rock groynes of 2006 and beach recharge maintained a wider beach, but not maintaining 1992 widths.
Southwold Pier was rebuilt from the 38m ‘stump’ in 1992 to the current 187m current length in 2001,
just to the south of this rock groyne.
Tidal level analysis show no overall trend of movement at MHWS with a slight accretional trend at
0.46m/yr at MLWS. Mean rates are 0.1m/yr indicating no significant movement but very slight
foreshore flattening. Tidal trends analysis since 1996 appears cyclical in pattern.
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Figure 27 – aerial comparisons from 1992, 2001, 2005 and 2009 north of Southwold pier. Longer timber groynes
were replaced by short rock groynes in 2006. Beach widths retreated from 1992 to 2001 and by 2005 emergency
rock protection works had been placed to the base of the sea wall just below BS34X. The pier was rebuilt
between 1995 to 2001
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Figure 28 – BS35 envelope plot just to the north of Southwold pier from 1996S with 2009Oct survey highlighted

BS35A – just south of Southwold Pier
This profile has been surveyed since 1997S and is located opposite the lifeguard hut between new
timber groynes built in 2006. Original timber groyne was located just south of this profile. The
backstop defence consists of a sea wall with promenade. There have been fluctuations in beach
levels in front of the sea wall of 1.5m since 1997. Beach levels were lowest in April 2009 and highest
in Jan 2008 with aerial analysis showing the beach narrowest in 2001. The intertidal area is 21m
wide. MHWS are shown at 7m in front of the sea wall in most recent profile, Oct 2009.
Tidal analysis shows moderate erosion trends at all levels with a mean trend of -1.9m/yr and little
rotation of the foreshore. Trends remained stable from 1997 to 2003 then dropped more steeply to
become erosional to 2009 with MHWS moving onshore by around 22m.

SWD9 – North Parade, Southwold
Surveyed since 1991S this profile is located between new timber groynes, backed by a recurved sea
wall with promenade and beach huts with a grass slope behind this. There have been fluctuations in
beach levels in front of the sea wall in the order of 2m height with the lowest in 2005S and 2006W and
highest in 2001W. Following low beach levels in 2006W beach levels had returned by 2006S. Since
then levels have lowered again with MHWS moving onshore around 10m seaward of sea wall. There
is no movement at MLWS with a slight erosional trend at MHWS to give a mean trend of -0.2m/yr, ie
no overall significant movement, but slightly flattened profile.
Tidal trends appear cyclical with levels accreting to 2001 and then subsequently eroding to 2005/6
where MHWS is only a couple of meters from the seawall. In 2006S all water levels jump seawards by
over 20m as a result of beach recharge between the new groynes and from then on continue to
recede again at a steady rate to 2009S. The intertidal zone is 22m. Beach width appears broader
now than 1992 and 1997 aerials when old style timber groyne was located just below profile.

BS36A – North Parade, Southwold
Surveyed since 2007S half way between new timber groynes replacing older longer timber groynes,
profile backed by sea wall. Aerials since 1992 show narrowing of the foreshore from 1992 to 2005
with works in 2006 stabilising beach width to 1992 levels. Fluctuations in beach levels of around 1.3m
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since 2007S, dropped to lowest in 20008W then regained height to 2009 Oct. The intertidal area is
just 20m wide. Overall there has been high accretion at MHWS with little movement at MLWS level
during the 2007 to 2009 period to give a steeper beach profile.

BS37A – Promenade, Southwold
Surveyed since 2007S between new timber groynes built in 2006, this profile is located at site of an
old timber groyne. Backstop defence is a wave return sea wall. Fluctuations in beach height of
around 1m in front of sea wall since 2007. Aerials show the beach has increased in width since 2005
when it was at its narrowest with 2009 aerials showing accretion of sediment since works of 2006 with
new groynes largely covered by sand. Overall moderate accretion at MHWS with little movement at
MLWS has given a slightly steepened beach profile since 2007. There is a 20m intertidal zone with
MHWS currently 30m seawards of the sea wall.

BS37B – Gun Hill, Southwold
This profile is located between the last two timber groynes and surveyed since 2007J. It is backed by
a recurved sea wall and promenade and located at the site of an old style timber groyne. Since Oct
2007 beach profile has accreted at all levels, extending seawards (by 15m) and upwards with a wide
berm above MHWS mark. MHWS lies 45m from sea wall. Immediately in front of the sea wall beach
levels have also increased by around half a meter.
Analysis of aerials show that beach has widened considerably since 2005 when the beach was a lot
narrower due to the recharging activities between the new groynes in 2006. Beach surveys since
2007 show strong accretion at all levels maintaining rotation in beach foreshore.

Photo: Environment Agency

Figure 29 – Beach at Gun Hill looking northwards towards Southwold Pier
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SWD10 – Gun Hill, Southwold
The profile is backed by a low wall at the southern limit of the beach huts and backed by low wall.
From 1991S to 1997W a period of erosion saw beach steepening with tidal levels moving landwards
by 15m. A period of accretion then followed this, with levels moving seawards by 28m with wider
flatter profile to 2008W with a series of berms above MHWS. Since 2008W the profile has retreated
landwards again with erosion and steepening of the berms above MHWS. The MHWS level extends
some 70m offshore with intertidal area around 28m in length.
Aerial photographs also give evidence of foreshore erosion between 1992 to 1997 of 20m followed by
period of accretion to 2009. There are no groynes in this part of the beach and it appears stable in
width, however, the vegetated upper part of the beach in front of the beach huts has disappeared
since 1992.
Tide level analysis shows moderate accretion trends at all levels, accreting more at MLWS to give a
flattened profile. The mean accretion trend is 1.9m/yr. Tidal trends appear cyclical.

Figure 30 – SWD10 envelope plot at Gun Hill from 1991S with 2009Oct survey highlighted

BS38A – Southwold Denes
Two ridges of dunes front a wide flat sandy beach. The Denes is an area which is not groyned and
the dunes are backed by a road with houses. The back dune reaches a height of 5.5mAOD and
foredunes a height of 4.8mAOD. The back dunes have been stable since 2007S survey and the
foredunes have increased in height by around half a meter in the same period. However, aerial
photographs show that the vegetated foredune has retreated by 14m (mostly during the period 1992
to 1997) whilst the foreshore has accreted by around 30m during the 1992 to 2009 period.
MLWS extends 140m seawards of the back dune. There is a wide flat berm above MHWS mark and
another berm exists landwards of this, around 15m in front of the dunes and which has steepened in
the last two years.

BS39 – Southwold Denes
Two lines of dunes front a wide flat gravel and sand beach. The back dunes have remained stable
and reach a height of 4.5m with the foredunes at a height of 5.4m since 1996S. The vegetated
foredunes have retreated landwards and increased in height since 1996S by around 2m – landwards
retreat of 7m in period 1992 to 2009.
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The foreshore shows accretion to 1999W, then starts a period of receding until 2002S when it starts to
accrete again to present with a wide flat berm above MHWS level. The foreshore appears to have
accreted by around 25m in the period 1992 to 2009. There are no groynes at the Denes and the
dunes are backed by a road and car park.
Tide level analysis shows significant accretion at all levels which are stronger at MLWS giving a mean
accretion rate of 3.3m/yr and flattened profile. Accretion trends appear cyclical in nature.
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Chainage (m)

Figure 31 – BS39 at the Denes showing stable, immobile backdunes and an accreting line of foredunes from
1996S to 2009Oct. Ferry Road is located immediately behind the backdune

Photo: Environment Agency

Figure 32 – houses on Ferry Road behind the back dune at the Southwold Denes
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Figure 33 – changes in vegetated dune extent between 1992 to 2009 from Gun Hill to the northern end of
Southwold Denes
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BS39A – Southwold Denes
Two lines of dunes front a relatively wide flat sand/gravel beach. The backdunes are stable with a
height of just under 4m. The foredunes reach a height of 5.6m. These have accreted in height since
2007S by half a metre and accreted on the landward side. The front of the foredune has maintained
profile. There is a berm above MHWS which has built up 50m seawards of the foredune. Aerial
analysis between 1992 and 2009 shows that the vegetated extent of dunes have accreted seawards
by 8m. At the same time the foreshore has accreted seawards substantially by around 33m.
Tidal levels show significant accretion at all levels with no beach rotation. MHWS lies 80m seawards
of the foredune.

SWD11 – The Denes, just north of Southwold harbour
Two lines of dunes front a relatively wide flat sand/gravel beach. The back dune has maintained
relative size and position at 3.8mAOD since 1991S. The foredunes have established themselves
since 2007 with a height of 3.7m. This has built up behind a previously relatively high gravel barrier
which existed between 1995W and 1998W. The foreshore has flattened with MHWS around 145m
offshore.
Aerials show that the foreshore has remained relatively stable and extent of dunes accreting 12m
further seawards during the 1991 to 2009 period. Dunes have also built up, from 2001, further south,
to the North Pier harbour wall where in 1992 they did not exist.
Tidal analysis since 1991S shows a slight erosional trend at MHWS with moderate accretion trend at
MLWS to give a mean rate of accretion of 0.4m/yr. Tidal levels appear very cyclical in nature with little
overall movement.

Figure 34 – SWD11 envelope plot from 1991S with 2009Oct survey highlighted

S1C1 – South Pier, Walberswick
Two major lines of dunes front a gravel/sand beach just south of the harbour wall. Stable line of wide
dunes at rear of profile at 5mAOD in height. The dune has accreted on its backslope and foreslope by
several metres and in the dune slack between the first and second line of dunes since 1991. A
seaward line of dunes accreted since 1999 by the onshore movement of sandbars, and gained a
height of 5mAOD in 2003W. This dune building resulted in a lowering of the foreshore intertidal area
by around 2.6m and an onshore movement of the tide levels by around 40m. Following the 2003W
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survey the foreshore dune began to lower and retreated landwards significantly. The foredunes
present location now lies around 18m landwards since 1991, it has narrowed considerably but
retained height.
Tidal levels show small erosional trends at all levels with a mean rate of erosion of -1.1m/yr. There is
no beach rotation. Trends are very cyclical with onshore movements of tidal levels to 1997 followed by
a period of accretion between 1998 to 2003 where MHWS lay a further 40m offshore. Since 2003,
there has been a further period of erosion to 2009 with MHWS returning to 1997 levels, 60m
seawards of the back dune.
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Figure 35 – S1C1 plot from 1991S to 2009Oct showing vertical accretion and landwards movement of the
foredune line

BS42 – The Flats, Walberswick
Two dune ridges (4.6m to 4.4m in height) intersected with smaller dunes, front a sand/gravel beach.
The foredune has retreated landwards by 8m whilst maintaining relative height since 1996S. The
foreshore area has also steepened and moved landwards by around 10-15m although in 2000s the
foreshore extended much further offshore during a period before the foredune was built. There are a
couple of foreshore berms above MHWS (2009S) with an area of lowering at MLWS.
Tidal levels show small erosional trends at all levels, greater at MHWS giving a flattened profile. Mean
rates of erosion are -1.4m/yr. There is a cyclical pattern of tidal level movement with erosion from
1996 to 1998; accretion from 1998 to 2002 then a further period of erosion to 2009 with MHWS lying
45 to 90m seawards of the back dune.

S1C2 – Corporation Marshes, Walberswick
A gravel/sand ridge lies in front of grass/marshland. The ridge at 3.7mAOD was reprofiled before
1993S to a height of 4mAOD and located 10m landwards or previous profile location. The ridge
became broader, building seawards on its face to 2006. Following this date the seaward face of the
ridge is raised to 4.75m. The foreshore has maintained relative rotation to MLWS (19m intertidal area)
where another low flat sand/gravel bar exists. The seaward face of the ridge has steepened in the last
year and developed another gravel ridge immediately in front of this.
Aerials from 1992 to 2009 show some foreshore narrowing/steepening although the marsh extent has
not retreated. Tidal levels show small accretion trends at all levels to give a mean accretion trend of
0.6m/yr. Trends are more or less constant without any cyclical pattern particularly at MHWS and MSL.
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2009

Figure 36 – Comparisons in historic OS and aerial photography at Southwold Harbour for 1904, 1927, 1992, 2009 showing historic changes to the harbour walls
and accretion of beach to the north of the north wall which acts as a terminal groyne to maintain width at The Southwold Denes
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3.3

Summary

All profiles from Benacre Denes to Southwold Warren, SWD1 to SWD8, show moderate to significant
erosional trends with a retreating shoreline in line with a retreating intertidal area. This frontage
includes the eroding cliffs at Covehithe and Easton Bavents and the Broads at Benacre, Covehithe
and Easton Broad where the shingle ridges are rolling backwards and infilling the lagoons behind.
At Benacre Denes and pumping station the retreating shoreline will eventually lead to outflanking of
the pumping station outfall flume and further erosion of the sea defence embankments. This will
eventually lead to the tidal inundation at Kessingland Levels and the low lying land behind.
The erosion along this frontage is very important in supplying a continuing supply of sediment to the
beaches to the south at Southwold. Here beach volumes need to be maintained between the groynes
and in front of the sea wall to help prevent scour and provide protection to the toe of the sea wall,
which in turn protects the town behind. The beach management scheme of 2006 which introduced the
new rock and timber groynes along with beach recharge proposed to give the Southwold frontage a
standard of protection that reduced flood and erosion risk to acceptable levels as well as providing an
enhanced public amenity.
There is little trend data for the groyned area of the Southwold frontage, however despite the recharge
works in 2006 the older profiles either side of the pier show no overall movement of the foreshore at
BS35 and SWD9 and a moderate erosion of the foreshore at BS35A. It is evident that scour still
affects the groyne bays with volumes of material being drawn down the profile to the nearshore and
offshore zones and further downdrift.
Waveney District Council is looking into further options for maintaining the beach at Southwold. The
Scheme design anticipated the need for ongoing monitoring and management of the beach in
response to potential scours and set out recommendations for works to restore beach volume and
profile after significant changes. The Scheme predicted the need for groyne rebuild and further beach
recharge every 15 years, although realistically this would need to be much sooner and at much closer
intervals.
Southwold Denes from Gun Hill, SWD10, to the north harbour wall, SWD11 shows a relatively healthy
dune frontage with moderate to strong accretion trends at SWD10 and BS39 respectively with only
slight accretion at SWD11. This beach is being held to the south by the north harbour wall acting as a
terminal groyne. However, seepage through the dunes does occur causing flooding to the Ferry Road
and houses on it and there are ongoing erosional problems on the dunes due to heavy footfall. The
vegetated dune extent has extended seawards since 1992 but dune processes are cyclical and this
may not be indicative of any great accretion trend at The Southwold Denes.
One option looked at by WDC is bi-annual recycling of beach material from the adjacent Southwold
Denes together with potentially extending the groynes lengthways to retain more sediment. However
recycling options from The Denes would need to be looked at carefully due to the potential for material
recharged between the groynes being lost offshore to the nearshore bars, for instance, and not being
returned to the Denes in the southerly downdrift for further recycling.
In contrast to the Southwold Denes, the dune frontage at Walberswick is showing erosion with retreat
of the foredunes just south of the harbour at S1C1 and at BS42 with slight to moderate erosional
trends. At S1C2 where the foreshore is backed by the northern end of the Dunwich shingle
embankment trends are slightly accretional possibly due to reprofiling activities which previously
maintained an artificially steep profile here. Reprofiling works were undertaken for the last time in
2006 when the embankment breached once again. In 2007 the embankment breached again but
there was no active intervention, with the ridge eventually rebuilding itself under constructive wave
conditions.
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Appendices
Appendix 1 – Surveys rejected from the analysis process due to horizontal datum shifts and other
errors.

Profile

Rejected Surveys

SWD1

1992W – 1996W, 1999W

SWD2

1993S, 1994S, 1995W

SWD3

1994S

SWD4A

1997S, 2002W

SWD5

1993S, 1996W, 1997S

SWD6

1993S, 2002S

SWD8X

2007J

SWD8

2007J

BS34

All

BS37

All

BS37A

2007J

SWD10

1993S
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Appendix 2 – Foreshore change classification system (adapted from Halcrow, 1988). The change is
indicated in red.
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Appendix 3 – Key to tends analysis map
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Appendix 4 – Detailed Results

Profile
Name
SWD1
SWD2
SWD2A
SWD3
SWD4
SWD4A
SWD5
SWD5A
SWD6
SWD7
WDC26B
SWD8X
SWD8
BS33A
BS34X
BS34A
BS35
BS35A
SWD9
BS36A
BS37A
BS37B
SWD10
BS38A
BS39
BS39A
SWD11
S1C1
BS42
S1C2

Location
Benacre Denes
Boathouse Covert
Benacre Broad
Covehithe cliffs
Covehithe cliffs
Covehithe Broad, The Warren
Easton Wood
Easton Broad
Easton Marshes cliffs
Easton Bavents cliffs
Easton Bavents house
Southend Warren
Southend Warren
Easton Marshes groynes
Southwold Pier car park
Southwold Pier car park
Southwold Pier
Southwold Pier
North Parade, Southwold
North Parade, Southwold
Promenade, Southwold
Gun Hill, Southwold
Gun Hill, Southwold
The Denes, Southwold
The Denes, Southwold
The Denes, Southwold
North Pier Southwold
South Pier Walberswick
The Flats Walberswick
Corporation Marshes Walberswick

Defence
sand/gravel barrier
cliffs
sand/gravel barrier
cliffs
cliffs
cliffs
cliffs
sand/gravel barrier
cliffs
cliffs
cliffs
cliffs
cliffs
sea wall
sea wall
sea wall
sea wall
sea wall
sea wall
sea wall
sea wall
sea wall
sea wall
dunes
dunes
dunes
dunes
dunes
dunes
sand/gravel barrier

Meters per year
MHWS
MSL
MLWS
-2.84
-2.81
-2.84
-5.84
-5.74
-5.47
-3.89
-3.93
-3.95
-3.42
-3.38
-2.41
-3.86
-3.88
-3.74
-2.42
-2.40
-2.09
-3.82
-3.79
-3.18
-1.71
-1.97
-2.13
-2.23
-1.96
-1.78
-2.22
-2.01
-1.95

-2.52

-2.38

-2.19

Mean
Rate
-2.8
-5.7
-3.9
-3.1
-3.8
-2.3
-3.6
-1.9
-2.0
-2.1

-2.4

FCP
Score
-5
-5
-5
-4
-5
-5
-4
-5
-5
-5

-5

-0.11
-1.71
-0.36

0.08
-1.97
-0.24

0.46
-2.13
0.07

0.1
-1.9
-0.2

1
-5
-3

1.49

1.77

2.56

1.9

6

2.85

3.41

3.76

3.3

6

-0.46
-1.34
-1.57
0.46

0.18
-1.19
-1.72
0.56

1.52
-0.88
-0.90
0.69

0.4
-1.1
-1.4
0.6

-2
-5
-4
5

Surveyed
since
1992W (S, W)
1991S (S, W)
1997S (S, W)
1991S (S, W)
1991S (S, W)
1997S (S, W)
1991S (S, W)
1997S (S, W)
1991S (S, W)
1991S (S, W)
2007S (Q)
2007S (Q)
1991S (now Q)
2007S (Q)
2007S (Q)
2007S (Q)
1996S (now Q)
1997S (S, W)
1991S (now Q)
2007S (Q)
2007S (Q)
2007J (Q)
1991S (now Q)
2007S (Q)
1996S (now Q)
2007S (Q)
1991S (S, W)
1991S (S, W)
1996S (S, W)
1991S (S, W)

Notes

no trend
no trend
no trend
no trend
no trend
no movement
no movement
no trend
no trend
no trend
no trend
no trend
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