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Acronyms & Abbreviations
ACM or ACMP

Anglian Coastal Monitoring Programme
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Environment Agency

ESC

East Suffolk Council

HAT

Highest Astronomical Tide

LAT

Lowest Astronomical Tide

MHWS

Mean High Water Spring

MLWS

Mean Low Water Spring

MSL

Mean Sea Level

NNRCMP

National Network of Regional Coastal Monitoring Programmes

SMP

Shoreline Management Plan
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1. Executive Summary
Elevation data collected from walked topographic, and aerial LiDAR surveys, has been analysed and
presented for each of the 74 strategic transects, grouped in to 17 monitoring cells, between Lowestoft Ness
and Landguard Point. Trends are offered as a mean rate of change in meters per year (m/yr). A positive
(negative) trend assumes a seaward (landward) growth (decay) of the intertidal beach. Long-term trends (ie.
since baseline survey 1991-2021) are presented alongside medium (2011-2021) and short-term, or ‘recent’,
rates of change (2016-2021). The ‘recent’ epoch aligns with ACM’s last funding and monitoring Phase 9. The
previous Suffolk trends report (EA, 2011) was produced during Phase 8 (2010-2016) and describes trends for
the same 74 transects in Suffolk, albeit using different nomenclature.
The most rapid rates of shoreline recession, reported in EA,2011 along the southern Benacre frontage,
remain the highest rates in 2021, and have recently (since 2016) increased to an average of -7m/yr (see
Transect S013, formerly SWD2). The mean erosion rates reported in 2011 have sustained themselves within
the Covehithe cell but show an increase further south; ‘recent’ rates at Transect S017 (formerly SWD6) at
Easton Broad, have increased by -3m/yr compared to the 2011 figure.
In contrast to the aforementioned cells with persistent erosional trends, the Shingle Street transects (S057
to S063) all expresses long-term, low-rate accretionary trends. LiDAR differencing images for the Hollesley Bay
cell elucidate the seaward accretion of Shingle Street Ness, and convey alternating patches of accretion and
erosion, along the shoreface between transects. This highlights the value of the spatially continuous Lidar
derived topography.
The beach north of Thorpeness has rapidly eroded during the recent monitoring epoch, where ‘No trend’
was reported in 2011. The MSL contour at Transect S037 (formerly S1B8) has retreated at an average rate of 4.5m/yr since 2016. The LiDAR elevation difference images depict the hot spot of cliff loss at North End Avenue.
The shingle bank between Walberswick and Dunwich is no longer reprofiled by the Environment Agency
and whilst in 2011 there was no ostensible trend (0m/yr), the foreshore at Transect S026 (formerly SWD11) is
presently retreating (at -3m/yr) seaward of the ridge. However, LiDAR differencing suggests over-washed
material has accreted on the bank’s landward face, although there is little evidence of this process occurring
in the recent monitoring epoch (2016-2020). Transect S042 (formerly S1A5) on the Aldeburgh seafront, also
shows a long-term trend reversal from accretion (+0.5m/yr) to erosion (-0.5m/yr).
Around the highly populated frontages of Lowestoft, Southwold and Felixstowe, shoreline trends largely
maintain the direction and rates reported in EA, 2011. Exceptions include Transect S001 (formerly SWF8) at
Lowestoft South Pier, where the direction has reversed from erosion (-1.8m/yr) to accretion (+2.8m/yr), since
baseline surveys. The beach here has benefitted from significant coastal management intervention during the
last phase of monitoring (see section 4.1 herein). Similarly, at Kessingland (Transect S008, formerly SWE7) the
previously eroding beach (-1m/yr) reported in 2011, is accreting at rates greater than +11m/yr, and more
recently at +24m/yr. This signifies the arrival of the northward-migrating Benacre Ness. However, at Transect
S006 (formerly SWE5) around Arbor Lane, short-term beach erosion rates have accelerated to a mean rate of
-4.7m/yr (since 2016). This is >3m/yr increase on the rate reported in EA, 2011 (-1.4m/yr). This recent beach
erosion trend is mirrored by the recession of Pakefield cliffs. In Felixstowe, the two southernmost profiles of
this study area (S073 & S074, formerly S2A7 & S2A8) both show a recent reversal of trends from accretion,
reported in 2011, to erosion (at -0.3m/yr) since 2016.
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2. Introduction
The 78km extent of coastline scrutinised in this report covers the Shoreline Management Plan (SMP7)
frontage, formerly known as Sub-Cell 3C, from Lowestoft Ness to Landguard Point in Felixstowe. The Anglian
Coastal Monitoring Programme (ACMP) commenced systematic monitoring of Suffolk’s coastline in the early
1990’s and this report incorporates all data since the ‘baseline’ survey. An overview of the monitoring cells
referred to herein is shown on the map below.
From Lowestoft to Orford Ness the
Suffolk coastline is generally north-south
orientated. From Orford Ness to
Felixstowe the coast takes a northeastsouthwest orientation. Net sediment
transport direction is southerly dominated
although the bidirectional wave climate
also supports periods of northerly
transport. The Suffolk coast currently
hosts multiple ‘Ness’ features e.g., at
Lowestoft, Benacre, Thorpeness, Orford,
and at Shingle Street. These promontories
of littoral material protrude from the
adjacent shoreline, created by the process
of deposition, and sustained by longshore
transport. Many have interactions with
and are influenced by nearshore banks
and bars. Some cuspate forelands
maintain their position and geometry,
facilitated by sediment convergence zones
or constrained by topography, whilst
some forelands migrate alongshore at
surprising rates. The longevity of ACM’s
topographic data set enables recognition
of Ness behaviour and traces the
dynamism
in
beach
morphology
associated with these charismatic features
of the Anglian coast.
ACMP have identified any FCERM capital schemes, significant remedial, or renourishment works in the last
phase (2016-2021) that may be responsible for anomalies in the data set. The cell summaries also include a
forward look to capital schemes planned for the next phase of ACMP monitoring (2021-2027)
This report offers a synopsis of shoreline behaviour in Suffolk. The term ‘beach growth’ implies a lateral
increase in the intertidal foreshore width conveyed by increasing chainage values over time, or as a vertical
increase in the surface elevation over time, conveyed by increasing levels on beach profiles. Both lateral and
vertical changes imply a local gain of sediment and increase in volume, either through redistribution of littoral
material or due to a loss from nearby dunes or cliffs.
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The following section (3) describes the derivation of data and analytical methods used to present the
results in section 4. Reporting is on a cell-by-cell basis from north to south. A summary of key findings from
each cell constitutes section 5. The 2021 hydrodynamic reports from Lowestoft and Felixstowe Directional
Waverider Buoys are presented in section 6. A glossary of terms can be found in section 7 and references are
listed in section 8.
If more detailed analysis is required than this report provides, requests can be submitted through the
Anglian page on the National Network of Regional Monitoring Programme’s (NNRCMP) website:
https://coastalmonitoring.org/anglian/, or by emailing acm@environment-agency.gov.uk.

3. ACMP Data & Analytical Methods
This section describes the data ACM collect routinely by walked topographic and aerial LiDAR surveys, as
well as the analytical methods used to produce this report. The trends of coastal change herein are reported
from baseline survey to present (i.e., 1991-2021) to convey the long-term trends using the longest range of
reliable data available. By comparison, the ‘recent’, or shot-term trends convey change since the beginning of
phase 9 (2016-2021). This has been done to provide evidence, or not, of any purported acceleration of rates.
The subsections below are included to promote the availability of Hydrodynamic and Meteorological time
series data that is being collected by ACMP. The 2021 annual wave reports, produced by the Channel Coastal
Observatory (CCO), are included in section 6.

3.1 Hydrodynamic Data
The National Network of Regional Coastal Monitoring Programmes (NNRCMP) of England
established and operates a coastal Wavebouy network. Measurements are collected in relatively shallow
water where long-term wave data was typically sparse and wave transformation models were less
dependable. Parameters are calculated over a 30-minute sampling period and fed to the website which is
updated every 30 minutes. Real-time data transmitted from the buoys can be viewed online:
https://coastalmonitoring.org/realtimedata/ and exported in tabular format.
Details of the two Wavebuoys situated within the remit of this report are below:
Lowestoft Waverider buoy, deployed since April 2016, is situated in 20m of water, 3.8km offshore at
location: Easting 659280.615039, Northing 293328.335411 and the shore station is provided by Southwold
RNLI station.
Felixstowe Waverider buoy, deployed since 2012, is situated in 9m of water, 3.3km offshore at location:
Easting 632568.143666, Northing 231564.398958, with a shore-station at Clacton-on-Sea.
Further offshore is the ‘West Gabbard 2’ wave buoy, provided by CEFAS, located at 51°57'.17N, 002°06'.54E.
Data accessible via Cefas - WaveNet interactive map
The 2021 (1st Jan – 31st Dec) annual wave reports, prepared by the Channel Coastal Observatory, for both
buoys can be found in section 6 and include:
•
•

Monthly averages (Hs, Tp, Tz, Te, P, Dir, SST, Bimodal seas %)
Monthly averages for all years
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•
•
•
•
•
•
•

The highest storm events of the year
Exceedance threshold values
Wave height return periods (if sufficient record length >5years)
Annual time series of significant wave height (Hs)
A “storm calendar” i.e., occurrence of storms above a threshold since deployment, which
assesses the “storminess” of the year in comparison to previous years
Wave roses
Joint distribution of parameters

Wave reports for previous years can be found at www.coastalmonitoring.org/reports/#anglia

3.2 Meteorological Data
The NNRCMP has built up a network of meteorological stations to measure atmospheric conditions, which
provide complementary data to the wave buoys and tide gauge network. Details of the two met stations in
Suffolk are below:
Southwold Met station is hosted by the RNLI Station, situated at 52° 18'.90N 001° 40'.35E, collecting data since
June 2019.
Felixstowe Met Station is hosted by Harwich Haven Authority, situated at 51° 56'.13N 001° 19'.10E on
Landguard Point.
Annual real-time and quality-controlled archive data is all available via: www.coastalmonitoring.org as are the
annual reports which contain the following measured parameters:
•
•
•
•
•
•
•
•
•
•
•
•
•

Yearly statistics
The strongest wind gales of the year
Monthly averages for 2019
Monthly averages for all years
Site records
Long-term temperature averages
Long-term monthly wind speed
Annual temperature/rainfall characteristics
Wind rose
Annual time series of wind speed
Annual time series of barometric pressure
Annual time series of air temperature
Annual time series of rainfall

3.3 Lidar – Elevation Difference Analysis
ACM routinely collects 1m spatial resolution Lidar data during the winter season (November to
February) beginning in winter 2011/12. Not all monitoring cells are surveyed every year, and therefore the
data available for each monitoring cells varies slightly. However, the 2016/17 survey campaign did capture
the whole Suffolk coast and has been used for analysis in all monitoring cells herein. Two colourised LiDAR
elevation difference images are supplied for each monitoring cell. The first image uses the longest interim
between baseline survey (2011/12) and most recent survey (2020/21). For comparison, the second image
provides a shorter-term overview of elevation gains and losses in the last phase (i.e., from 2016/17 to
2020/21).
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Table 1: Monitoring Cell name, cell codes and years of LiDAR survey data used for longer- and shorter-term
elevation difference analysis.
Monitoring
Cell Name

ACMP cell code

Long-term (first survey)
baseline

Short-term
(phase XI) baseline

Most recent LiDAR data

Lowestoft

3cSU01LW

2011/12

2016/17

2020/21

Benacre Broad

3cSU02BB

2011/12

2020/21

Covehithe

3cSU03CV

2011/12

2020/21

Easton Broad

3cSU04EB

2011/12

2020/21

Southwold

3cSU05SW

2012/13

2020/21

Walberswick

3cSU06WL

2011/12

2019/20

Dunwich

3cSU07DW

2011/12

2019/20

Minsmere

3cSU08MM

2011/12

2019/20

Sizewell

3cSU09SZ

2011/12

2020/21

Thorpeness

3cSU10TN

2011/12

2020/21

Aldeburgh

3cSU11AL

2011/12

2020/21

Slaughden

3cSU12SL

2012/13

2019/20

Orford Ness

3cSU13ON

2012/13

2019/20

Hollesley Bay

3cSU14HL

2012/13

Mix 20/21 and 19/20

Bawdsey

3cSU15BW

2011/12

2020/21

Felixstowe Ferry

3cSU16FF

2011/12

2020/21

Felixstowe

3cSU17FX

2012/13

2021/22

For each monitoring cell, geographical extents were defined using GIS, to prevent the risk of comparing ‘no
data’ values with measured values in subsequent LiDAR surveys, which would falsely suggest change. The
landward extent of analysis is the interface between cliff and beach, which has been digitised at a scale of
1:1000. The seaward extent of analysis is Mean Low Water (MLW).
Change analysis was performed by subtracting each image from the 2019/20 image to calculate the difference
in elevation. This process is demonstrated in Figure 1 below, where each pixel value from InRas2 (the earlier
Lidar image) is subtracted from the corresponding pixel value from InRas1 (the 2019/20 Lidar) to produce a
continuous surface of change values (OutRas).
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Figure 1: The Raster subtraction process used to calculate elevation difference using LiDAR. Source: ESRI ArcPro documentation

3.4 Topographic - Analysis by Level
Walked topographic surveys of ACM’s strategic transects at 1km intervals, have been undertaken
twice yearly in summer and winter, along the coast since 1991. The positional accuracy of datum is +/-0.05m
vertical and +/-0.02m horizontal. All the historical transect data, collated in SANDS software has been used for
an ‘analysis by level’ approach. Topographic data for each transect is presented in ‘Positional Trends’ graphs
and the cell-wide ‘Shoreline movement analysis’ figures, explained in the subsections below. The transects
belonging to each monitoring cell, and survey history are shown in Table 2 below.
Table 2: Name and code of monitoring cells in Suffolk, year of first topographic survey, and strategic transects.
ACMP Monitoring Cell Name
ACMP Cell code
Monitoring baseline
Transect References
Lowestoft

3cSU01LW

1991

S001 – S011

Benacre Broad

3cSU02BB

1992

S012 – S013

Covehithe

3cSU03CV

1992

S014 – S016

Easton Broad

3cSU04EB

1992

S017 – S018

Southwold

3cSU05SW

1992

S019 – S023

Walberswick

3cSU06WL

1992

S023 – S027

Dunwich

3cSU07DW

1992

S028 – S030

Minsmere

3cSU08MM

1991

S030 – S034

Sizewell

3cSU09SZ

1991

S035 – S036

Thorpeness

3cSU10TN

1991

S037 – S049

Aldeburgh

3cSU11AL

1991

S040 – S042

Slaughden

3cSU12SL

1991

S043 – S049

Orford Ness

3cSU13ON

1991

S050 – S059

Hollesley Bay

3cSU14HL

1991

S059 – S062

Bawdsey

3cSU15BW

1991

S064 – S066

Felixstowe Ferry

3cSU16FF

2001

S067

Felixstowe

3cSU17FX

1998

S068 – S074
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3.4.1 Positional Trends
The chainage values at four key tidal contours; Highest astronomical tide (HAT), Mean High Water
Springs (MHWS), Mean Sea Level (MSL) and Mean Low Water Springs (MLWS) are plotted against the year of
survey. The mean rates of change, simply reported as a value, conceals the variance within the dataset,
therefore these graphs, produced for each transect, offer a visualisation of beach behaviour over the lifetime
of monitoring.

3.4.2 Shoreline Movement Analysis
Only the summer survey data has been used to calculate the annual rate of change for the Shoreline
Movement Analysis. Summer surveys are typically less influenced by stochastic variation attributable to
winter storm events. This method utilises Mean Sea Level (MSL) as a proxy for the ‘shoreline’, it being in the
middle of the intertidal zone. For each transect in the monitoring cell, the average annual rate of movement
in MSL contour is calculated for three time periods: Long term (all available data), Medium term (a 10-year
period since 2011), and short term (since 2016). The colour of the transect line represents whether the trend
is negative and eroding (red) or positive and accreting (blue). The thickness of the line is determined by the
difference between the long-term and short-term rates of change. The thicker the line, the greater the uplift
in short term vs long term rate of change. This has been done to draw attention to areas where coastal
change has recently accelerated.
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4.

Results by Monitoring Cell (North to South)

The Suffolk coastline has been divided in to seventeen monitoring cells compatible with their
respective SMP7 policy units. Each cell is introduced with a summary of the data, presented
thereafter. Where ACM have collected bathymetry data in the last phase (9) of monitoring, this is
shown as a colour classified layer beneath the monitoring cell boundaries and transect location map.

4.1 Cell 3aSU01LW – Lowestoft
The monitoring cell extends from Britain’s most easterly point; Lowestoft Ness, to the mouth
of the Hundred River and comprises eleven strategic transects from S001 to S011. Lowestoft Ness is
heavily defended by rock, armouring the seawall behind it. At mean Low Tide the sea remains hard
against the wall at the Ness, hence no data without an intertidal foreshore. A major capital scheme to
upgrade the town’s flood protection level; ‘Lowestoft Flood Risk Management Project’, started in Phase
9 and is ongoing in to Phase 10. This scheme is unlikely to impact ACMP data capture.
The general aspect of the coastline is north-south with an increasingly prominent embayment
in the cell centre caused by cliff recession at Pakefield. Bathymetric data captured in 2021, shown in
Figure 2, highlights the shallow banks of Newcome Sands, south of Lake Loathing entrance, and Barnard
Shoal, projecting north from the shoulder of Benacre Ness. Benacre Ness progrades from the shoreface
between Pakefield and Kessingland, reaching maximum width just north of Transect S008. It has been
progressively migrating northwards, against the net sediment drift direction, since it’s first mapped
position around Covehithe in the 1800’s. The mobility of this cuspate foreland is evidenced by the
accretion on the northern face of the Ness in the Lidar elevation difference plots (Figures 3&4).
At Transect S001 on Lowestoft’s South beach, the long-term trend (-1.8m/yr) conveyed in Figure 5
evidences the progressive lowering of beach levels at this location. Emergency measures to protect the
seawall included rock armour placement and local sediment recycling. A new offshore breakwater was
installed to create a ‘sustainable amenity beach’. The flattening lines of the positional trends graph
post- 2014 (Figure 6) conveys stability at transect S001, since scheme completion.
Figure 2: Geographical extent of Lowestoft monitoring cell, and
the location and reference of strategic transects within it.
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Transects S002, S003, S004 & S005 all show a net gain to the sediment budget, over the lifetime of monitoring. The rate of beach widening has been greater and
accelerated in later years, to the south of Claremont Pier.
At Transect S006, in front of Arbor Lane, Pakefield, the long-term rate of shoreline transgression (-2.2m/yr since 1992) has doubled over the short-term (-4.7m/yr
since 2016). This hotspot of erosion can be clearly seen by Lidar elevation differencing (Figures 3&4). A review of SMP policy is underway at Pakefield, led by East
Suffolk Council (ESC), with a view to implement a scheme. Temporary erosion mitigation measures were installed around Transect S006 during 2021.
Transect S007 is pending the arrival of Benacre Ness, expressed by the significant reduction of the long-term -3m/yr trend to a recent (since 2016) rate of just 0.1m/yr.
The positional trends graph for Transect S008 (Figure 13) conveys the greatest increase in beach width (~300m) seen over any transect in ACM’s history of monitoring.
Contemporary survey data (summer 2021) indicates the recent passing of the Ness’ shoulder, or widest point, as chainage values above MSL decreased for the first
time since 2016. The proceeding surveys will elucidate whether this is a temporary or more persistent reversal of trend. The long-term average trend at Transect
S009 (Kessingland beach) is +6.7m/year of cross-shore widening, associated with the arrival of Benacre Ness. During this time the beach level also grew in height and
buried existing timber groynes. However, the short-term trend at the same profile is -2.7m/yr, demonstrating that in the last 6 years of surveying, the widest part of
the Ness’ has passed this location and the shoreline is now in transgressing landward.
The transition from a long-term trend of rapid beach widening (+6.7m/yr), to recent narrowing (-2.7m/yr) at Transects S009 is also owing to the passing of the
‘shoulder’, of the Ness in 2006. At Transect S010, beach width peaked circa 1999, and has since been reducing. This too is related to the earlier passing of the Ness’
shoulder. Transect S011 on the trailing tail of Benacre Ness, shows an erosional trend through all epochs of monitoring but the rate of shoreface depletion in the
southern-most Transects S010 & S011 has recently slowed (see Fig 6).
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4.1.1 Elevation Difference from LiDAR

Figure 3: The difference in elevation from the first LiDAR survey in 2011 and the most recent survey in 2021 for the Lowestoft monitoring cell.
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Figure 4: The difference in elevation from the 2016 LiDAR and the most recent survey in 2021 for the Lowestoft Monitoring cell.
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4.1.2 Shoreline Movement Analysis

Figure 5: Rates of Shoreline Movement (at Mean Sea Level) for Lowestoft monitoring cell.
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4.1.3 Positional Trends

Figure 6: Positional trends of tidal contours at Transect S001
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Figure 7: Positional trends of tidal contours at Transect S002
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Figure 8: Positional trends of tidal contours at Transect S003
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Figure 9: Positional trends of tidal contours at Transect S004
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Figure 10: Positional trends of tidal contours at Transect S005
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Figure 11: Positional trends of tidal contours at Transect S006
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Figure 12: Positional trends of tidal contours at Transect S007
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Figure 13: Positional trends of tidal contours at Transect S008
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Figure 14: Positional trends of tidal contours at Transect S009
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Figure 15: Positional trends of tidal contours at Transect S010
urs at Transect S010
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Figure 16: Positional trends of tidal contours at Transect S011
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3.5 Cell 3cSU02BB – Benacre Broad
This cell extends from Benacre Pumping station, to the south of the largest saline lagoon in Benacre National Nature Reserve. Significant erosion mitigation
measures, rock armour and geotextile bags, were installed to protect the beach in front of the pumping station and outfall during phase 9 of the monitoring
programme. The Lidar elevation difference image from the 2016-2020 survey (Figure 19) shows an erosional hot spot either side of the headland created by the
defended asset. The foreshore erosion zone extends south to the lagoon in front of Transect S012. The asset and adjacent frontage is managed by the Environment
Agency, who lead the Benacre and Kessingland Flood Management Scheme. This realignment scheme may impact ACM’s survey regime in Phase X, but systematic
monitoring of coastal geometry, where possible, will provide
valuable data for evidence-based decision making.
Transects S012 and S013 show a unanimously negative trend
of shoreline movement over all monitoring epochs. The
dynamism measure, represented by the thickness of the
transects in Figure 20 imply the rapid rates of coastal erosion
have been consistently high over time, albeit an acceleration
up to -6 and -7m/yr respectively, since 2016.
The elevation difference from Lidar (Figures 18 &19) depicts
the severity of cliff erosion both north and south of Benacre
Broad. During high sea level events and surges the barrier
beach that separates the broad from the sea is prone to
breaching e.g. in December 2020. The height of the intertidal
foreshore has dropped across the beach, however, the
increase in elevation landward of Highest Astronomical Tide
(HAT) indicates a roll back of sediment, likely driven by
overtopping events.

Figure 17: Geographical extent of Benacre Broad monitoring cell, and the location and reference of strategic
transects within it.
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4.2.1 Elevation Difference from LiDAR
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Figure 18: The difference in elevation from the first LiDAR survey in 2011 and the most recent survey in 2021 for the Benacre Broad monitoring cell.

Figure 19: The difference in elevation from the LiDAR survey in 2016 and the most recent survey in 2021 for the Benacre Broad monitoring cell.
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4.2.2 Shoreline Movement Analysis

Figure 20: Rates of Shoreline Movement (at Mean Sea Level) for the Benacre Broad monitoring cell.
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4.2.3 Positional Trends
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Figure 21: Positional trends of tidal contours at Transect S012
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Figure 22: Positional trends of tidal contours at Transect S013

4.3 Cell 3cSU03CV – Covehithe
The cell comprises cliffs of sand and glacial sediment, that are highest between Benacre and Southwold. The hinterland is used for agriculture. Historic maps
dating back to 1882 evidence the hundreds of meters of farmland progressively lost to the sea since 1882. The eroding cliffs here are a major source of sediment to
the downdrift coastline.
The dark red area in Figure 24 visualises the extent of cliff top land loss north of Covehithe Broad (>50m in places) since first Lidar survey. On the contrary, in front
of the broad itself, the beach shows a seaward progradation over
this 8 year monitoring epoch. The Lidar elevation difference
between 2016/17-2020/21 depicts cliff loss, again to the north of
Covehithe, but to the south of the hamlet, localised accretions can
be seen with up to 1.5m of elevation gain on the foreshore.
Transect S014 lies at the seaward termination of Mill Lane, just to
the north of the existing Covehithe settlement. Transect S015 lies
800m, in the south-southwest direction alongshore, in front of
Covehithe Broad, and a further 1,300m past Warren House and
Easton Wood lies Transect S016. Analysis by level conveys a 3m/year long-term erosion rate at all three Transects. The two
transects north of Covehithe Broad both show an acceleration of
erosion during the recent monitoring epoch, whilst the erosion
rate at S016 has recently halved, south of the Broad.
The bathymetry data in Figure 23 captured in August 2022, depicts
a couple of shore-parallel sandbars, resulting from onshore wave
propagation and transformation. The inner bar is more laterally
continuous than the outer, which has intermittent gaps. At the
southern end of the cell, the bars are welded together in front of
Keepers Cottage. The colour classified bathymetry data shows the
relatively shallower patch of 6.5-8.5m depth, akin to a small ebbtidal deltas , extending in to the deeper water, from the channel
draining Covehithe Broad.

Figure 23: Geographical extent of Covehithe monitoring cell, and the location and reference of strategic
transects within it.
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4.3.1 Elevation Difference from LiDAR
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Figure 24: The difference in elevation from the first LiDAR survey in 2011 and the most recent survey in 2021 for the Covehithe monitoring cell.
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Figure 25: The difference in elevation from the LiDAR survey in 2016 and the most recent survey in 2021 for the Covehithe monitoring cell.

4.3.2 Shoreline Movement Analysis
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Figure 26: Rates of Shoreline Movement (at Mean Sea Level) for the Covehithe monitoring cell.

4.3.3 Positional Trends
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Figure 26: Positional trends of tidal contours at Transect S014
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Figure 27: Positional trends of tidal contours at Transect S015
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Figure 28: Positional trends of tidal contours at Transect S016

4.4 Cell 3cSU04EB – Easton Broad
The cell covers 1.5km of coastline from the south of
Easton wood, to the seaward termination of Easton Lane.
Transect S017 is near Easton Broad and Transect S018 is near the
remaining properties that constitute Easton Bavents.
Like Benacre and Covehithe Broads, Easton Broad is fed by a
network of channels that dissect and drain the surrounding
agricultural land. The beach is fronted by a concordant sandy
cliff. A channel that drains Easton Broad into the sea runs across
the beach. To the north of this semi-natural outlet, the Elevation
Difference from LiDAR (Figures28&29) show back-beach
accretion. The blue spotting is attributable to vegetation
growth, on the elevated sand and shingle. However, over the
same northern section of this cell, the intertidal foreshore has
lowered. This pattern of loss and gain since the first Lidar survey
indicates a roll back, or landward migration, of beach sediment
north of Easton Broad. To the South of the Broad, the cliff has
retreated up to 40m since the baseline Lidar survey.
The Lidar elevation difference over the more recent epoch
(2016-2020) shows material lost from the cliffs has not been
retained locally within the beach sediment budget.
Analysis by Level using the topographic survey data concludes
that the pervasive erosional trend has accelerated by 2m/year at
Transect S017 and decelerated by ~1m/yr at Transect S018,
during the short-term i.e., since 2016.

Figure 27: Geographical extent of Easton Broad monitoring cell, and the location and reference of strategic
transects within it.
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4.4.1 Elevation Difference from LiDAR
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Figure 28: The difference in elevation from the first LiDAR survey in 2011 and the most recent survey in 2021 for the Easton Broad monitoring cell.
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Figure 29: The difference in elevation between the 2016 LiDAR survey and the most recent survey in 2021 for the Easton Broad monitoring cell.

4.4.2 Shoreline Movement Analysis

Figure 30: Rates of Shoreline Movement (at Mean Sea Level) for the Easton Broad monitoring cell.
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4.4.3 Positional Trends

Figure 31: Positional trends of tidal contours at Transect S017
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Figure 32: Positional trends of tidal contours at Transect S018.

4.5 Cell 3cSU05SW – Southwold
The Southwold monitoring cell extends from Easton Bavents to the
mouth of the River Blyth. This 3.4km stretch within the Suffolk coast AONB
encompasses one of the region’s major tourist centres and busiest frontages. A
Beach Management Plan is in place to monitor beach height against defined
trigger levels. The seawall and groyne field terminates at Gun Hill. To the south,
the sandy beach widens and is backed by a hindshore dune system; ‘Southwold
Denes’.
Engineering works to replace part of Southwold harbour’s (north pier) fender
were completed in 2021. Upcoming capital works to be aware of in this
monitor cell include the Easton Marsh Seawall repair and beach management
scheme due in year 2027/28. This joint EA & ESC scheme may temporarily
impact beach access and ACM’s survey regime. At the southern end of the cell,
the ongoing Southwold Harbour project, led by ESC, aims to secure a
sustainable future for the River Blyth entrance, and will necessitate
engineering works if funded.
The northernmost cell frontage is undefended. The shoreline (MSL contour) at
Transect S018 has been eroding at an average rate of -3m/yr since 1992.
Transect S019 is located at the transition from the undefended to the defended
frontage. The long-term rate of erosion at this transition doubled in the
medium-term, from -1 to -2m/yr, but has since reduced in the short-term. The
elevation difference from Lidar data conveys the same message as the
topographic data.

Figure 33: Geographical extent of Southwold monitoring cell, and the location and
reference of strategic transects within it.

South of the Pier, at Transect S020, the trend has reversed from one of long-term accretion, to erosion in the last phase of monitoring. The impacts of beach
renourishment in summer 2006 are evident on the Positional Trends graphs, particularly Figures 38 & 39. Since the scheme, beach levels have fluctuated, with winter
drops attributable to storms and high-sea level events. The beach at Transect S020 does show the ability to ‘recover’ naturally. Transect S021 shows net sediment
gain over time, with an acceleration over the short-term. The saw-tooth pattern of the positional trends graph for Transect S022 conveys variance in beach levels
from year to year. Chainage values in summer 2021 are greater than first recorded in winter 1992, indicating a net gain of foreshore material over time although at
S022 the HAT contour has moved ~5m landward.
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4.5.1 Elevation Difference from LiDAR
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Figure 34: The difference in elevation from the first LiDAR survey in 2011 and the most recent survey in 2021 for the Southwold monitoring cell.
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Figure 35: The difference in elevation between the 2016 Lidar survey and the most recent survey in 2021, for the Southwold monitoring cell.

4.5.2 Shoreline Movement Analysis

Figure 36: Rates of Shoreline Movement (at Mean Sea Level) for the Southwold monitoring cell.
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4.5.3 Positional Trends
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Figure 37: Positional trends of tidal contours at Transect S019

Figure 38: Positional trends of tidal contours at Transect S020
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Figure 39: Positional trends of tidal contours at Transect S021
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Figure 40: Positional trends of tidal contours at Transect S022
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4.6 Cell 3cSU06WL – Walberswick
The cell extends from Southwold Harbour to Dunwich Cliffs. Behind the mixed sand
and gravel intertidal beach at Walberswick is a low-lying dune system. The most prominent
feature of this cell is the laterally continuous shingle ridge which follows the concave
coastline to Dunwich beach car park. The shingle bank reaches heights of ~3m from crest to
toe, and it’s seaward face steepens in winter when it behaves as a storm berm. The shingle
ridge provides a flood protection service to the hinterland. In 2008 the Environment Agency
halted ongoing reshaping of the ridge but since then ACMP has monitored the geometry of,
and reported on, any changes to ridge morphology (see previous reports
www.coastalmonitoring.org/reports/#anglia). Behind the ridge is Dunwich River and
Walberswick marsh; heavily designated due to ecological importance. The shingle ridge
reduces in height and increases in width towards Dunwich village
No significant morphological changes are detectable from the more recent (2016/172019/20) Lidar differencing image (Figure 43), however over the longer interim. Figure 42
shows a cut back of Walberswick dune face immediately south of the harbour entrance.
Analysis by level outputs for Transect S023 concur that a steady rate of -2m/yr of shoreline
erosion has persisted here since 1992.

Figure 41: Geographical extent of Walberswick monitoring cell, and the
location and reference of strategic transects within it.

since the first Lidar survey in 2011, elevation gain on the landward slope of the shingle bank is apparent (Figure 42). This is likely due to over washing and roll-back.
At Transect S024, the intertidal beach in front of the ridge also conveys a net gain of sediment over time, albeit a medium-term epoch of erosion. The Positional
trends graphs (Figure 46) show the upper contours of MHWS and HAT have been more stable over time then the more mobile MLWS contour.
At Transect S025, central to this cell and the embayment between Walberswick and Dunwich, a steady landward migration of all contours at an average pace of
1m/yr is evidenced by the positional trends graph (Figure 47). This long-term erosional trend exists at Transect S026, and rates have accelerated up to -3m/yr since
2016. This loss of shoreface material is highlighted by the red strip on the Lidar elevation difference image in Figure 42. This image reveals the significant elevation
increase, on the supratidal shingle ridge, between Transects S025 and S026, that analysis by level omits.
The southernmost profile in this cell, Transect S027, lies 300m to the north of Dunwich beach car park. The shoreline exhibits relative stability over the history of
monitoring, with a net gain of material since 1991. However, since 2016 the shoreface has been receding at a mean rate of -0.5m/year.
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4.6.1 Elevation Difference from LiDAR
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Figure 42: The difference in elevation from the first LiDAR survey in 2011 and the most recent survey in 2021 for the Walberswick monitoring cell.

Figure 43: The difference in elevation between the 2016 LiDAR survey and the most recent survey in 2021, for the Walberswick monitoring cell.
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4.4.2 Shoreline Movement Analysis
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Figure 44: Rates of Shoreline Movement (at Mean Sea Level) for the Walberswick monitoring cell.

4.4.3 Positional Trends
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Figure 45: Positional trends of tidal contours at Transect S023
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Figure 46: Positional trends of tidal contours at Transect S024
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Figure 47: Positional trends of tidal contours at Transect S025
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Figure 48: Positional trends of tidal contours at Transect S026
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Figure 49: Positional trends of tidal contours at Transect S027

4.7 Cell 3cSU07DW – Dunwich
The Dunwich monitoring cell extends from north of
the Beach Car Park to Coastguard Cottages in the south,
encompassing heathland fronted by cliffs and a
predominantly gravel beach. The north of the cell has lost
foreshore material but gained backshore material, as depicted
by the elevation difference from Lidar in Figure 51. This
landward translation of the gravel bank is possible due to the
accommodation space available in the low-lying hinterland.
There has been no adverse geomorphological change from
the beach car park to Coastguard cottages, during the last
phase of monitoring. The beach in front of the car park and on
which the fishing boats are perched, remains stable. South of
the fishing boats, eight shore-perpendicular geotextile bags
were installed in 2007. The accretionary trend at the time of
installation has continued according to the positional trends
graph in Figure 54. At Transect S028, central to the main
assets of Dunwich village, the accretionary trend at MSL has
recently accelerated to a mean rate of ~2m/yr. These
‘humped groynes’ may be facilitating the storage of beach
material but cannot be regarded as responsible for the
already prevalent accretionary trend. Despite the natural
gravel berms being frequently reshaped by hydrodynamic
forcing, there have been no reports of prolonged geotextile
Figure 50: Geographical extent of Dunwich monitoring cell, and the location and reference of strategic
exposure. Engineering experience suggests that if the
transects within it.
geotextile was to become exposed or tested by inclement
wave conditions, the defence may not be resilient. Further south, both Transects S029 and S030 show a recent (i.e. since 2016) trend reversal from erosion over the
long-term, to accretion over the short-term, albeit all mean rates <1m/yr.
Close monitoring of this shoreline, renowned for its history of coastal change shoreline, will continue to support coastal managers, parish council meetings and
resident interest groups.
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4.7.1 Elevation Difference from LiDAR
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Figure 51: The difference in elevation from the first LiDAR survey in 2011 and the most recent survey in 2021 for the Dunwich monitoring cell.
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Figure 52: The difference in elevation between the 2016 LiDAR survey and the most recent survey in 2021, for the Dunwich monitoring cell.

4.7.2 Shoreline Movement Analysis
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Figure 53: Rates of Shoreline Movement (at Mean Sea Level) for the Dunwich monitoring cell.

4.7.3 Positional Trends
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Figure 54: Positional trends of tidal contours at Transect S028
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Figure 55: Positional trends of tidal contours at Transect S029.
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Figure 56: Positional trends of tidal contours at Transect S030.

4.8 Cell 3cSU08MM – Minsmere
The monitoring cell extends from the National Trust properties on Minsmere cliff top
to the Power stations at Sizewell. This mixed sand and gravel foreshore is backed by a mosaic
of low-lying, high-value habits and the RSPB manage a significant portion of the hinterland.
Transect S031 shows a slow rate of shoreline retreat over all monitoring epochs.
Transect S032 is immediately south of Minsmere sluice. This asset is crucial to maintaining
water levels in the valley but also serves as a beach structure, retaining sediment transported
in the longshore direction. The data shows a reversal of trends from beach growth over the
long-term to reductions over the short-term, but rates are negligible. The Lidar elevation
difference between 2016/17 -2019/20 (Figure 59) also agrees that a loss of intertidal
sediment has occurred north of the sluice.
There are no substantial changes to the beach volume south of the sluice at Transect S033.
Mean rates of coastal change are characteristically slow and the direction of shoreline
movement variable over time.
Transect S034, North of Sizewell Power stations, shows an interesting, recent advancement of
the shoreline position, since the winter 2020 survey.
The positional trends graphs for this cell (Figures 61, 62, 63 & 64) offer a more detailed
summary of beach change over time. Mirroring of contour movements across the whole
intertidal range evidences the retention of the natural beach gradient.

Figure 57: Geographical extent of the Minsmere monitoring cell, and
the location and reference of strategic transects within it.
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4.8.1 Elevation Difference from LiDAR
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Figure 58: The difference in elevation from the first LiDAR survey in 2011 and the most recent survey in 2021 for the Minsmere monitoring cell.
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Figure 59: The difference in elevation between the 2016, and the most recent LiDAR survey in 2021, for the Minsmere monitoring cell.

4.8.2 Shoreline Movement Analysis
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Figure 60: Rates of Shoreline Movement (at Mean Sea Level) for the Minsmere monitoring cell.

4.8.3 Positional Trends
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Figure 61: Positional trends of tidal contours at Transect S031

Figure 62: Positional trends of tidal contours at Transect S032
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Figure 63: Positional trends of tidal contours at Transect S033

Figure 64: Positional trends of tidal contours at Transect S034
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4.9 Cell 3cSU09SZ – Sizewell
The northern half of the monitoring cell covers the Sizewell A & B PowerStation
frontage. A 10m high, vegetated bund runs parallel to the shoreline, acting as the backstop
for coastal flooding, should a breach of the seaward ‘5m’ sacrificial bund occur. A grassy
public open space fronts the power stations. A scarped dune face leads to the mixed sand
and gravel beach.
The subsurface geomorphology has a great effect on the behaviour of the intertidal
shoreline in this cell. The Sizewell-Dunwich sand banks are infamous features of the
Greater-Sizewell Bay nearshore environment below LAT. These serve to naturally dissipate
incident wave energy. The nearshore bank morphology is important to monitor as any
significant loss or change would impact the current stability of the shoreline. Bathymetry
data (from 2014/15) is available for this cell via www.coastalmonitoring.org.
Lidar elevation difference in Figure 67 (2015/16- 2019/20) shows general stability over
time, with only a very slight lowering of the foreshore (~1m) north of Sizewell B, and in
front of beach view Holiday Park. The striated pattern of beach accretion in this cell may be
capturing the welding and landward translation of gravel berms.
Transect S034, north of the power stations (see Dunwich monitoring cell), shows a mean
accretion rate of 2m/yr over the short-term . Central to the Sizewell cell is Transect S035,
situated at Sizewell Gap beach car park. The recent trend of accretion continues here, albeit
at half the average rate of S034. Transect S036 is ~1km south of S035, in front of the
relatively stable Sizewell cliffs, with a wooded area and Sizewell Hall atop. The positional
trends graphs (figures 69 & 70) show seasonal fluctuations in the chainage values,
superimposed on a generally stable coastline over ACM’s history of monitoring.

Figure 65: Geographical extent of the Sizewell monitoring cell, and
the location and reference of strategic transects within it.
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4.9.1 Elevation Difference from LiDAR

Figure 66: The difference in elevation from the first LiDAR survey in 2011 and the most recent survey in 2021 for the Sizewell monitoring cell.
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Figure 67: The difference in elevation between the 206 and the most recent LiDAR survey in 2021, for the Sizewell monitoring cell.
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4.9.2 Shoreline Movement Analysis
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Figure 68: Rates of Shoreline Movement (at Mean Sea Level) for the Sizewell monitoring cell.

4.9.3 Positional Trends

Figure 69: Positional trends of tidal contours at Transect S035.
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Figure 70: Positional trends of tidal contours at Transect S036.
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4.10 Cell 3cSU10TN – Thorpeness
The cell extends from the north of Thorpe-ness to the south of village frontage. The orientation of the
coastline changes South of the Ness, to Northeast-Southwest. Thorpeness is a popular visitor destination. The
seafront properties along North End Avenue have been defended by gabion baskets since 1970, and more
latterly bolstered by geotextile bags; installed 2010-2012. During the last phase of monitoring (2016-2021) the
structural integrity of these defences has been progressively compromised by beach draw down and wave
action. An emergency scheme to install rock revetment along the North End Avenue frontage was completed
in Autumn 2021, whilst a major capital scheme is progressed. Prior to the emergency works, temporary repair
and maintenance tasks, such as gravel redistribution, gabion a repair, & hazard removal were completed by
ESC in 2021.
Hydrographic survey data from July 2021 is shown in Figure 71. The bathymetry conveys the
northeast-southwest orientation of the subsurface geology. The protruding triangle of shallower water (-2.5 4.5m depth) between Transects S037 and S038 evidences the relatively resilient Coralline Crag sub-marine
outcrop, attributable to the formation of the banner bank at Thorpe-ness (so called because one end is tied to
the coast at headlands, hence "banner-like"). Sand accretes in the lee of the Crag, due to the asymmetry in
tidal currents created by the Crag. The colourised bathymetry shows the steep decent of the seabed to >2.5m
depth in front of the Red House, which has consequently been the focus of incident wave energy.
The Lidar Elevation Difference image using 2011/12-2020/21 data (Figure 72) highlights the severity
of this erosional hotspot, with the darkest red denoting ~10m of cliff recession. The image (Figure 73) showing
the more recent interim(2015/16-2020/21) conveys a loss of material from the south side of the Ness and
gains to the north.
Mean rates of change calculated from Transects S037, S038 and S039 data since 1991, show erosional
trends throughout all monitoring epochs (Figure 74). Winter 2013 saw the lowest, narrowest beach at
Transects S037 and S038. Recovery time to pre-storm positions took 2 years. Further south at Transect S039
the lowest, narrowest beach was measured in summer 2011, but recovered to its former width by the
following winter. Transect S037, situated on the north flank of the Ness, shows a remarkable acceleration in
erosion from the long-term rate of -0.2m/yr, to -4.6m/yr since 2016. This steep decline is obvious in the
positional trends graph, see Figure 75. Transect S038, in front of the vulnerable North End Avenue properties,
shows a tripling of erosion rate from -0.6m/yr to -2.0m/yr during the recent epoch of monitoring. Likewise, at
Transect S039, south of the village, the mean rate of shoreline retreat has recently doubled.

Figure 71: Geographical extent of the Thorpeness monitoring
cell, and the location and reference of strategic transects
within it.
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4.10.1 Elevation Difference from LiDAR
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Figure 72: The difference in elevation from the first LiDAR survey in 2011 and the most recent survey in 2021 for the Thorpeness monitoring cell.

Figure 73: The difference in elevation from the LiDAR survey in 2016 and the most recent survey in 2021, for the Thorpeness monitoring cell.
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4.10.2 Shoreline Movement Analysis
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Figure 74: Rates of Shoreline Movement (at Mean Sea Level) for the Thorpeness monitoring cell.

4.10.3 Positional Trends
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Figure 75: Positional trends of tidal contours at Transect S037.

Figure 76: Positional trends of tidal contours at Transect S038.
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Figure 77: Positional trends of tidal contours at Transect S039.
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4.11 Cell 3cSU11AL – Aldeburgh
Aldeburgh is another popular visitor destination due to the iconic gravel beach, cultural heritage, and
the prestigious designations of the surrounding environment. The cell starts north of the sluice that drains
the Hundred River valley. It encompasses the whole town frontage which is protected by a concrete flood
wall, and ends south of Fort Green car park. Aldeburgh Town Frontage Defence improvements are due in the
next phase of monitoring (2021-2027) but should not impact AMC survey regime.
Lidar differencing for this cell shows no significant change to the sediment budget, as losses and gains appear
balanced over the 2011/12 – 2019/20 period (Figure 79). The height of the main gravel berm which fronts
Aldeburgh town shows no perceptible change since the 2011/12 survey. Over the 8 years between surveys,
mild erosion has occurred on the north side of the sluice, with accretion on the southern side of the
structure. The concrete and steel piles around the outfall create a groyne feature and can be seen as a slight
perturbation of the shoreline.
An embayment is notable in the centre of the monitoring cell where the foreshore has lowered over a
~500m stretch of the village frontage. Accretions of gravel at both ends of this loss make the contemporary
shoreline more sinuous in the longshore direction.
The Scallop sculpture at Aldeburgh lies above HAT on the gravel between S040 and S041; 500m south of the
former and 500m north of the latter transects. Concerns have been raised about the sustainability of the
beach levels around this popular attraction. The trend of shoreline movement at Transects S040 and S041, is
negative, i.e. erosional, over the long and short term epochs of monitoring, but at a slow rate. The upper
gravel berm is reworked by human trampling, whilst the more seaward berms are reworked by wave action.
At Transect S040 there has been a net loss of intertidal beach since 1991, shown by the decreasing chainage
values over time in Figure 82. Recent (2016-2021) mean rates of Shoreline Movement are negative but
negligible (-0.1m/yr).
During the earlier surveys, seasonal fluctuations can be seen in the positional trends graph (Figure 83) for
Transect S041, located in front of the Wentworth Hotel. Post-2016, a more consistent erosional trend is
apparent, and the elevation loss shown by Lidar differencing agrees with this observation.

Figure 78: Geographical extent of the Aldeburgh
monitoring cell, and the location and reference of strategic
transects within it.

At the south end of the flood wall, Transect S042, the long-term trend is one of beach stability. However,
beach narrowing averaging -1m/yr has occurred during the recent epoch of monitoring.(see Figure 81).
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4.11.1 Elevation Difference from LiDAR

Figure 79: The difference in elevation from the first LiDAR survey in 2011 and the most recent survey in 2021 for the Aldeburgh monitoring cell.
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Figure 80: The difference in elevation from the LiDAR survey in 2016 and the most recent survey in 2021 for the Aldeburgh monitoring cell.
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4.11.2 Shoreline Movement Analysis
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Figure 81: Rates of Shoreline Movement (at Mean Sea Level) for the Aldeburgh monitoring cell.

4.11.3 Positional Trends
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Figure 82: Positional trends of tidal contours at Transect S040.

Figure 83: Positional trends of tidal contours at Transect S041.
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Figure 84: Positional trends of tidal contours at Transect S042.

4.12 Cell 3cSU12SL – Slaughden
The extent runs from Aldeburgh lighthouse to the north of Orford Ness. ACM monitor
seven strategic transects in this cell from S043 to S049. The last two are at the same location but
run in different orientations across the gravel beach at Orford Ness.
This cell encompasses the Martello tower defended by aseawall and groyne field, and narrow
shingle ridge at Slaughden, which seperates the meandering River Alde from the North Sea. The
defences and shingle ridge are managed by the Environment Agency and therefore mornitoring
of morphological change is of interest here. The elevation difference from Lidar shows a zone of
loss immediately south of the shingle ridge. The majority of loss occurred prior to 2016 Lidar
survey. South of the erosional hotspot at Slaughden, the Lidar data shows elevation gain over a
long stretch of Sudbourne Beach’s shoreface. Transect S043 is loacted within a groyne bay just
north of the Martello Tower. The steep, narrow gravel beach is constrained by a concrete
seawall, and rock armour to protect the toe of defences. The beach has diminised here since
monitoring began in 1991, but since 2016 the position of MSL has remained relateively stable.
This location previously received sediment, as required, from further south on Sudbourne beach.
The last recycling campaign was circa 2015, and since cessation, the average rate of change has
been 0.0m/yr (Figure 88). The positional trends graph (Figure 89) reveals the true variability of
shoreline movement between surveys.
Transect S044 lies at the transition from defended to undefended frontage. The
intertidal beach volume shows growth during the early years of monitoring. The tipping point
occurs in 2010, and since then the direction of shoreline movement has been highly variable (see
Figure 90). The greatest drop in chainage values occurs between Summer and Winter 2013 and
has not since recovered to pre-2013 volumes. Mean rates of change over the short-term equate
to -3m/yr, and the site is closely monitored by local EA teams..
The Positional Trends plots for Transects S044, S045, S046 & S047 that span Sudbourne beach
confirm the accretionary trend, depticted by Lidar. The shoreface has accreted at consistent
rates, over all monitoring epochs. At the southernmost end of the cell (Transects S048 & S049)
the general trend reverts to persistent shoreline erosion over all monitoring epochs

Figure 85: Geographical extent of the Slaughden monitoring cell,
and the location and reference of strategic transects within it.
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4.12.1 Elevation Difference from LiDAR

Figure 86: The difference in elevation from the first LiDAR survey in 2012 and the most recent survey in 2021 for the Slaughden monitoring cell.
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Figure 87: The difference in elevation from the LiDAR survey in 2016 and the most recent survey in 2021, for the Slaughden monitoring cell.

4.12.2 Shoreline Movement Analysis
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Figure 88: Rates of Shoreline Movement (at Mean Sea Level) for the Slaughden monitoring cell.

4.12.3 Positional Trends
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Figure 89: Positional trends of tidal contours at Transect S043.
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Figure 90: Positional trends of tidal contours at Transect S044.
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Figure 91: Positional trends of tidal contours at Transect S045.
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Figure 92: Positional trends of tidal contours at Transect S046.
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Figure 93: Positional trends of tidal contours at Transect S047.
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Figure 94: Positional trends of tidal contours at Transect S048.
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Figure 95: Positional trends of tidal contours at Transect S049.

4.13 Cell 3cSU13ON – Orford Ness
South of Orford Ness the coastline changes orientation to
Northeast-Southwest. The monitoring cell extends 10km from the
most seaward point of the Ness, along the elongagted tail of that
forms the shingle spit seperating the Alde & Ore Estuary from the
North sea, to the mouth at Orford Haven. It includes 9 strategic
transects.
The Lidar Elevation Difference images have been divided in to Orford
north and south, due to the length of this cell. Figure 97 shows
erosion on the Ness itself over the 2012/13-2019/20 period. The
lighthouse demolished in the summer of 2020 because of the
progressively eroding shoreline around it. Indeed Transect S050
demonstrates a recession of the MSL contour at a consistent rate of 4m/yr, in Figure 101. The persistant erosional trend has also endured
at Transects S051 and S052, albeit at a slower mean rate. Transects
S053, S054, S055, S056 and S057 all show positive trends of net
shoreline growth using the entirehistorical dataset.
Following the shoreline around Hollesley Bay, there is no LiDAR
derived gain or loss of elevation >0.5m until the southwestern tip of
the spit, where there is a ~1km zone of eroding shoreface.
Transect S058 is located on the thinning North Weir Point. What the
lidar doesn’t show is the uni-lateral accretionary trend that existed
prior to 2013. Shoreline Movement Analysis (Figure 101) conveys a
long-term rate of +0.4m/yr, but a trend reversal to -1.4m/yr over the
short-term.

Figure 96: Geographical extent of the Orford Ness monitoring cell, and the location and reference of
strategic transects within it.

The sediment eroded from the tip is seemingly being transported and distributed over the neighbouring few kilometers, and would suggest a net northerly drift
direction. The zone of accretion is not evident in the more recent Lidar difference image (2016/17-2019/20), however the upward trend on the positional trends
graph for Transect S057 (Figure 110) evidences that accretion has prevailed here over all epcochs of monitoring.
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4.13.1 Elevation Difference from LiDAR
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Figure 97: The difference in elevation from the first LiDAR survey in 2012 and the most recent survey in 2021 for the northern portion of the Orford Ness monitoring cell.
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Figure 98: The difference in elevation from the 2016 LiDAR survey and the most recent survey in 2021, for the Northern portion of the Orford Ness monitoring cell.

Figure 99: The difference in elevation from the first LiDAR survey in 2012 and the most recent survey in 2021 for the southern portion of the Orford Ness monitoring cell.
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Figure 100: The difference in elevation from the 2016 LiDAR survey and the most recent survey in 2021, for the Southern portion of the Orford Ness monitoring cell.
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4.13.2 Shoreline Movement Analysis
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Figure 101: Rates of Shoreline Movement (at Mean Sea Level) for the northern portion of the Orford Ness monitoring cell.
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Figure 102: Rates of Shoreline Movement (at Mean Sea Level) for the southern portion of the Orford Ness monitoring cell.

4.13.3 Positional Trends
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Figure 103: Positional trends of tidal contours at Transect S050.
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Figure 104: Positional trends of tidal contours at Transect S051.
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Figure 105: Positional trends of tidal contours at Transect S052.
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Figure 106: Positional trends of tidal contours at Transect S053.

Figure 107: Positional trends of tidal contours at Transect S054.
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Figure 108: Positional trends of tidal contours at Transect S055.
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Figure 109: Positional trends of tidal contours at Transect S056.
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Figure 110: Positional trends of tidal contours at Transect S057.
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Figure 111: Positional trends of tidal contours at Transect S058.

4.14 Cell 3cSU14HL – Hollesley Bay
The Hollesley Bay cell extends from the mouth of the Alde and Ore estuary to Beach Lane
Bawdsey, incorporating four strategic Transects (S059, S060, S061 and S062).
At the estuary mouth, the channel is deflected seaward by a series of mobile sand and shingle banks
which can be evident from the tip of the spit, as far south as Shingle Street.
Shingle street is the settlement spread along the northern shoreline of Hollesley Bay. The Ness at
Shingle Street protrudes several hundred metres seaward from the main beach orientation, and is
prone to episodes of growth and decay, in accordance with the movement of the shingle banks at the
estuary mouth. Three Martello Towers punctuate the hinterland behind the gravel beach, which is
drained and pumped, predominantly for agriculture.
The Lidar Elevation change plots show patches of loss interspaced with gain along the northern edge
of the Ness. Positional trends analysis at Transect S059 on the northern edge of shows the intertidal
beach profile reached maximum width in 2003, and since then has narrowed. However, between the
summer 2018 and winter 2019 surveys, the hook of the Ness curved north to join the shoreface in
front of S059. This accounts for the +238m seaward advancement of the MLWS contour in Figure 116.
On the southern trailing edge of the Ness, in front of Shingle Street, the shoreline has accreted. Survey
data from Transect S060 agrees with this observation, as shown by the Positional Trends graph (Figure
117). Transect S061 also conveys an accretionary trend over all monitoring epochs, albeit at a slower
rate.
Moving south along the shoreline in front of Buckanhay Lane, Lidar data shows a loss of elevation
between the Martello Towers. The greatest loss is apparent at the southernmost end of the cell.
Behind the widest section of lost elevation, is a contrasting area of elevation gain. The gain represents
the 70m northern extension of the East Lane rock armour defence. This emergency work was
completed in Spring 2016, by the Environment Agency, in response to rapidly lowering beach levels.
The long-term negative trend is evidence in the positional trends graph (Figure 119) for Transect
S062.

Figure 112: Geographical extent of the Hollesley Bay monitoring
cell, and the location and reference of strategic transects within it.
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4.14.1 Elevation Difference from LiDAR
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Figure 113: The difference in elevation from the first LiDAR survey in 2012 and the most recent survey in 2021 for the Hollesley Bay monitoring cell.
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Figure 114: The difference in elevation from the 2016 LiDAR survey and the most recent survey in 2021, for the Hollesley Bay monitoring cell.

4.14.2 Shoreline Movement Analysis
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Figure 115: Rates of Shoreline Movement (at Mean Sea Level) for the Hollesley Bay monitoring cell.

4.14.3 Positional Trends
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Figure 116: Positional trends of tidal contours at Transect S059.
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Figure 117: Positional trends of tidal contours at Transect S060.

Figure 118: Positional trends of tidal contours at Transect S061.
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Figure 119: Positional trends of tidal contours at Transect S062.
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4.15 Cell 3cSU15BW – Bawdsey
The extent of this cell is from Beach Lane in the north to the mouth of the River Deben in the south,
and includes four strategic transects (S063, S064, S065, and S066). From the heavily defended peninsula at
East Lane Bawdsey, the rock armour extends in both directions; 0.6km north in to Hollesley Bay, and 0.5km
south. The block work wraps around the Martello Tower at East Lane and transitions to the undefended cliffs
backing Bawdsey beach. The rock armour terminates in a breakwater feature, aimed to limit outflanking, but
largely unsuccessful. The long-term erosional trend has advanced the embayment south of the defended
frontage. A shore platform of London clay is exposed in the bay, at the toe of the actively eroding cliffs. The
shingle beach is narrowest in front of Bawdsey Manor, at the southwestern end of this cell.
Lidar elevation difference plots (Figures 121 & 122) show the severity of beach lowering and
embaymentisation over the norther half of the cell since the 2011/12 aerial survey. The beach erosion
continues in front of Bawdsey cliffs with another, albeit smaller, erosional hotpot on the shoreline in front of
the Bawdsey Radar Transmitter block, around Transect S065.
There is no Positional Trends graph for Transect S063 (East Lane) or mean rates of change available
because there is no intertidal beach in front of the blockwork at this location.
Beach profile analysis at Transect S064 echoes the erosional trend expressed by the Lidar differencing
technique. Since 2016, change is occurring at an all-time rapid mean rate of -3m/yr (Figure 123).
The positional trends graph for Transect S065 (Figure 125) shows a gradual reduction in chainage
values over the lifetime of monitoring, indicating a shortening beach. characteristic seasonal fluctuations are
superimposed on this overriding negative trend.
Transect S066 is located to the northeast of Bawdsey Manor’s cliff top garden. A relict timber groyne
field lies in front of the Manor and the toe of the cliff has been defended by sheet piling, which is now
exposed. Lidar differencing does not pick up any significant changes in elevation here. The positional trends
graph (Figure 126) shows a net loss of littoral material since 1991. In the recent epoch of monitoring the
sediment budget appears balanced as gains have recouped losses. The current shoreline position is akin to
that in early 2015.

Figure 120: Geographical extent of the Bawdsey
monitoring cell, and the location and reference of strategic
transects within it.
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4.15.1 Elevation Difference from LiDAR
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Figure 121: The difference in elevation from the first LiDAR survey in 2011 and the most recent survey in 2021 for the Bawdsey monitoring cell.

Figure 122: The difference in elevation from the LiDAR survey in 2016 and the most recent survey in 2021, for the Bawdsey monitoring cell.

134

4.15.2 Shoreline Movement Analysis
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Figure 123: Rates of Shoreline Movement (at Mean Sea Level) for the Bawdsey monitoring cell.

4.15.3 Positional Trends
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Figure 124: Positional trends of tidal contours at Transect S064.
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Figure 125: Positional trends of tidal contours at Transect S065.
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Figure 126: Positional trends of tidal contours at Transect S066.

4.16 Cell 3cSU16FF – Felixstowe Ferry
This cell, extends from the mouth of the River Deben with its mobile shingle islands or Knolls, to
Cliff Road car park, As shown in Figure 127. It includes the shore-side settlement of Felixstowe Ferry.
The outgoing Deben channel either dissects the Knolls, or they can weld to the shoreface and
accentuate the ness-like foreland in front of Felixstowe Ferry Golf Club.
An Environment Agency led scheme is in the planning stage, to upgrade the sea defences along
the Felixstowe Ferry frontage. The work is due for the next phase of monitoring (2021-2027).Only one
strategic transect exists in this cell; S067, however there are numerous other ‘scheme’ transects at
100m intervals, surveyed biannually since 2012 over the area of scheme interest. Survey data for these
is available via https://coastalmonitoring.org/cco/.
The Lidar elevation change imagery is of particular interest as it highlights the movement of the
elongated knolls, shaped by the river channel, which are inaccessible to the terrestrial surveyor. The
Lidar data detects more accretion than erosion of the knolls since 2011/12 survey (Figures 128 &129).
North of the Deben, the beach has lowered in front of Bawdsey Manor, but the adjacent beach
has acquired sediment. The northernmost knoll is almost welded to the peninsula. The central shingle
bank is isolated from the other Knolls and shoreline by a fork in the channel.
A patchwork of elevation loss and gain can be seen from Lidar differencing, on the Felixstowe side
(south) of the Deben.
Positional Trends graph (Figure 131) shows beach width peaked at Transect S067, in 2006. The
mean rate of change, over the long-term is nearly +3m/yr. In contrast, the short-term rate shows beach
reduction at an average rate of -8m/yr. The Lidar data from 2016/17-2020/21 also conveys the
erosional hotspot developed latterly, and likely due to the reconfiguration and growth of the Knolls
directly offshore.
Figure 127: Geographical extent of the Felixstowe Ferry
monitoring cell, and the location and reference of strategic
transects within it.
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4.16.1 Elevation Difference from LiDAR
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Figure 128: The difference in elevation from the first LiDAR survey in 2011 and the most recent survey in 2021 for the Felixstowe Ferry monitoring cell.
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Figure 129: The difference in elevation from the LiDAR survey in 2016 and the most recent survey in 2021, for the Felixstowe Ferry monitoring cell.

4.16.2 Shoreline Movement Analysis
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Figure 130: Rates of Shoreline Movement (at Mean Sea Level) for the Felixstowe Ferry monitoring cell.

4.16.3 Positional Trends
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Figure 131: Positional trends of tidal contours at Transect S067.

4.17 Cell 3cSU17FX – Felixstowe
Felixstowe is the southernmost cell within the SMP7 remit, and extends from ‘the Dip’ in North
Felixstowe to Landguard Pointat the mouth of the rivers Stour & Orwell. The seven strategic transects
in this cell (S068 to S074) are shown in Figure 132.
Old Felixstowe in the north of the cell, is a densely groyned frontage with timber structures at
30m intervals. These assets maintain a beach in front of the relatively lower lying hinterland,
compared to neighbouring Brackenbury Cliffs. The high tide mark frequently abuts the northern
Felixstowe seawall.
Cobbolds Point constitutes the transition to Felixstowe central. This 350m long rock revetment
was completed in 2012 along with 18 new rock groynes north of the pier and a beach recharge. A
continuous concrete floodwall and promenade runs along the central and southern frontage from
Cobbolds Point to Manor Road, and protect residential & commercial properties, touristic venues,
visitor attractions and amenities situated on the seafront and coastal slope behind.
To maintain the level of coastal protection, and in line with Felixstowe’s beach management
plan, future programmed schemes of work (from 2026) include groyne improvement and seawall
repair over North Felixstowe, beach renourishment over northern, central & southern Felixstowe, and
groyne replacement south of the Pier. ACM’s systematic data collection over the next phase, may be
impacted during construction but will meanwhile continue to inform scheme design.
The Lidar elevation difference image, from baseline survey in 2012 (Figures 133), shows beach
erosion (~1.5m) from Cobbolds Point to the Spa Gardens. In front of Hamilton Gardens the inter- bay
erosion is more evident in the southern half of each groyne bay. This pattern of erosion is not so
evident over the recent epoch of Lidar monitoring (2016-2021) as Figure 134 shows patchy erosion of
the upper beach in the northern corner of the groyne bays.
The predominantly sandy intertidal beach is somewhat wider south of the Pier, but requires
reworking each spring to create an elevated platform for beach huts in summer. Southern Felixstowe
is again low-lying and flood risk is mitigated by a wall which runs to Landguard Common.

Figure 132: Geographical extent of the Felixstowe monitoring cell,
and the location and reference of strategic transects within it.
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The Lidar elevation difference image (Figures 133) highlights erosion (~1.5m) in the southern portion of the groyne bays, to the south of Martello Park,
although the equivalent accretion is not picked up in the northern half of the groyne bays.
Beach width and sediment size increase along the shingle spit, which terminates with a wooden groyne supported by a concrete seawall running along the
estuary shore to Landguard Fort.
Erosion has prevailed for ~400m on the seaward facing northern half of the spit. A patch of accretion has widened and heightened the spit adjacent to the
terminal groyne, which agrees with the long-term trend from Transect S074. On the estuary side of the Point, the LiDAR difference images convey an erosional
hotspot in front of Landguard Nature Reserve Visitor Centre. Adjacent to this is an area of foreshore accretion around the small Pillbox.
The Positional Trends graph (Figure 136) shows the tidal contours at Transect S068 have held similar positions since 1998., albeit the intertidal shoreface
below MSL has narrowed by ~5meters. Transect S069, directly north of Cobbolds Point, shows a hiatus in monitoring from 2012 then consistent HAT, MHWS, MSL
& MLWS positions, due to construction of the revetment. Positional Trends plot (Figure 138) for Transect S070, in central Felixstowe, shows a gentle negative trend
both before and after the summer 2011 construction work. Short-term (since 2016) rates of change are -1m/yr here. The steady decline of the already narrow
beach in front of the Spa Pavilion and Gardens make it unviable to host beach huts in summer. Topographic surveying at Transect S071 has been completed
consistently since 1998, on the north side of Felixstowe Pier. No significant trends are apparent when the last two decades of monitoring data are used, thanks
partly to management interventions. However, since 2011, the MSL contour is transgressing inland at a mean rate <- 0.5m/yr. Transect S072, south of the pier,
shows a net loss of beach material over the history of monitoring (since 1998). The mean rate of change over the most recent epoch (2016-2021) has marginally
accelerated to -0.8m/yr, as shown in Figure 135.
Transect S073, shows a very gentle decline in the position of tidal reference levels prior to the renourishment event in 2008. The saw-tooth pattern in Figure
141 over the latter half of survey history describes a seasonal beach response to winter storm events and summer recovery.
The southernmost Transect, S074, on the shingle spit of Landguard common shows a positive trend of beach growth throughout the monitoring history. The
positional trends graph, Figure 142, shows the MLWS contour to be +40m further seaward in 2021, than it was in 1998. However, in the last phase of monitoring an
erosional trend is becoming apparent (-0.3m/yr). Elsewhere, especially on the estuary side of Landguard Point there are vulnerable sections of frontage which do
not currently have a topographic survey dataset, but require monitoring going forward.
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4.17.1 Elevation Difference from LiDAR
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Figure 133: The difference in elevation from the first LiDAR survey in 2012/13 and the most recent survey in 2021/22 for the Felixstowe monitoring cell.

Figure 134: The difference in elevation from the LiDAR survey in 2016 and the most recent survey in 2021, for the Felixstowe monitoring cell.
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4.17.2 Shoreline Movement Analysis
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Figure 135: Rates of Shoreline Movement (at Mean Sea Level) for the Felixstowe monitoring cell.

4.17.3 Positional Trends
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Figure 136: Positional trends of tidal contours at Transect S068.
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Figure 137: Positional trends of tidal contours at Transect S069.

Figure 138: Positional trends of tidal contours at Transect S070.
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Figure 139: Positional trends of tidal contours at Transect S071.

Figure 140: Positional trends of tidal contours at Transect S072.
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Figure 141: Positional trends of tidal contours at Transect S073.
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Figure 142: Positional trends of tidal contours at Transect S074.

5. Summary
It is important to highlight that the trends reported herein are taken from ACM’s strategic
transects spaced at ~1km intervals. The trends and behaviour of the coast between these transects
may differ to those reported from the profile data, as the Suffolk coastline is highly variable spatially
and temporally. The value of the elevation difference from LiDAR is to offer a geographically
continuous overview of coastal change, in terms of elevation gain and loss >0.5m. This section looks
at the trends (at MSL), calculated with the same methodology (using SANDS), from the EA 2011 report,
and compares them to the long and short term mean rates calculated herein.

5.1 Contemporary Trends vs EA 2011 Trends
The mean rates of shoreline change from the EA’s previous Suffolk Trends report (2011) are shown
in Table 4 alongside the contemporary rates of shoreline change. For continuity with the previous
report, only rates of change greater than +0.2m/yr are deemed ‘accretional’, and less than -0.2m/yr
as ‘erosional’ trends. ‘No change’ is therefore assigned to ostensibly stable profiles, with insignificant
mean rates between +0.2 and -0.2m/yr. The perceived stability may be natural or owing to
management interventions. Table 3 below statistically summarises the observed changes in trends for
the 74 strategic transects in Suffolk.
Table 3: Comparison of results from the current and previous trends report. The metric compared is
the rate of Mean Sea Level movement in meters per year, for each of ACM’s 74 strategic transects.
For full tabulated data see Table 4.
2011 Report
2022 Report
2022 Report
Baseline Rate
%
Baseline Rate
%
Recent Rate
%
(1991-2010)
(1991-2021)
(2016-2021)
No. of Accreting Transects
23
31
24
32
25
34
(> +0.2 m/yr)
No. of Eroding Transects
32
43
37
50
41
55
(> -0.2 m/yr)
No. of Transects with
19
26
13
18
8
11
No Change
Total
74
100
74
100
74
100
In the EA’s 2011 Trends report, 43% of the transects in Suffolk showed an erosional tendency over
the 19-year monitoring epoch (1991-2010). In the contemporary report this percentage has increased
to 50% when the entire historical dataset is used (1991-2021), and this percentage increases to 55%
of transects during the most recent monitoring phase (2016-2021). Since the 2011 report, the number
of transects that purport an accretionary trend has only increased by one. The balance is met by
transects previously showing ‘no change’, now purporting an erosive trend.
In the previous report (EA, 2011), Transect S009 (North Kessingland) was the most rapidly growing
beach at a mean rate of 17.4 m/yr (at MSL). The current most rapidly widening shoreface in Suffolk is
at neighbouring Transect S008, with a mean rate of 24.3m/yr since 2016. This is subject to the
deposition of sediment associated with the northward migration of Benacre Ness.
The highest rate of shoreface decay reported in 2011 (-5.7m/yr) was at Transect S013 in the
Benacre Broad cell. The rate has increased to -6.2m/yr at this location when the entire dataset to 2021

is analysed and this increases again (-7.3m/yr) when only the post-2016 surveys are used. The beach
nearest Benacre Pumping station (S012) is also retreating at an ever-increasing rate, making this Cell
the fastest receding shoreline in Suffolk.
The mean erosion rate at Benacre is superseded by a recently developed erosional trend at
Felixstowe Ferry. Transect S067 showed ‘no change’ in EA, 2011, to an erosional trend since 2016, at
a mean rate of -8.3m/yr. The behaviour of the beach here is intimately linked to the changeable
morphology of the Knolls at the mouth of the River Deben. Further south in Felixstowe, at Manor End
and Landguard Point, the long-term rates at Transects S073 and S074 also indicate stability, but in
contrast to the 2011 report of accretion, the recent (since 2016) trends have been negative and
require attention going forward.

5.2 Trends summary (north to south)
From the Port of Lowestoft to Kirkley beaches are relatively stable, thanks partly to management
interventions during the last phase. An erosional hotspot occurs at Pakefield, seemingly as a
forerunner to the arrival of Benacre Ness. The shoreline at Transect S006 shows rapid, recent
narrowing at a mean rate of -4.7m/yr since 2016, which has doubled from long-term rate of -2.2m/yr
since 1991. The northward migration of the Ness is evidenced by the chronological beach widening at
Transects S010, S009, S008 and latterly S007, where chainage exceeds 300m. As the migrating
shoulder of the Ness passes each transect, beach widths decline and hence chainage diminishes over
time.
Lidar difference images for Benacre Broad, Covehithe and Easton broad convey the long-term severity
and recent progression of beach lowering and cliff erosion in all three monitoring cells. The mean rate
of coastal erosion has accelerated during the short-term (since 2016).
The beach around Southwold pier is characteristically variable showing the greatest shoreline
mobility of anywhere on the Suffolk coast. At the Gun Hill end of Southwold’s frontage, the variance
is superimposed on a long-term positive trend. The northern pier of Southwold harbour has
accumulated sediment and maintained a stable beach over time. Walberswick beach, south of the
harbour entrance, has lost width at a mean rate of -2m/yr since 1992. The Lidar data shows and the
dune face has also recessed several meters. Towards Dunwich cliffs, shoreface erosion has
accelerated in the recent epoch, however Lidar difference images suggest a roll-back of this material
into the supratidal zone. The Dunwich monitoring cell shows relative stability compared to others on
the Suffolk coast, with several transects even reversing trends from negative to positive, albeit at
slow rates, in the most recent monitoring epoch.
Minsmere sluice is an important coastal control point, and shoreline analysis shows a recent trend of
narrowing to the south of this structure which will continue to be monitored.
The Lidar elevation difference images (2012-2021) herein convey how the protruding foreshore
of Thorpeness has maintained the characteristic Ness-like form, whilst the adjacent foreshores to
the north and south of the Ness have lost elevation through erosion. Transects S037 and S038 are
located either side and both agree that the shoreline has been in progressive retrograde over the
history of monitoring. The rate of coastal erosion has more than quadrupled on both sides of the
Ness during the recent monitoring epoch.

The shoreline is also in a state of slow degradation over the Aldeburgh monitoring cell frontage.
Erosion rates increase towards Slaughden. The cross-shore transect nearest Slaughden sailing club
shows a stable trend over the short term whilst the Transect south of the Martello Tower conveys an
acceleration of erosion over the same epoch (since 2016). Sudbourne beach is accreting at consistent
rates along its length. The long-term trend of erosion at Orford Ness, that led to the demolition of the
lighthouse in 2020, persists at a consistent rate. Erosional trends persevere along the southern flank
of Orford Ness but transition to accretionary trends further south along the spit.
To the south of the Alde and Ore Estuary mouth in Hollesley Bay, a pronounced acceleration in
accretion (+22m/yr) was calculated in the Shoreline Movement Analysis (Figure 115). This has
occurred due to a welding of the hooked seaward end of Shingle Street Ness on to the shoreface,
enabling the topographic surveyor to survey +238m further seaward in 2019, than previous survey.
This reflects the dynamism of Suffolk’s nearshore bars. At Bawdsey the rock defence around East Lane
means there is no intertidal beach to measure (hence no positional trends for Transect S063). South
of East Lane, at the transition from rock armour to undefended cliffs there is notable recession of the
cliffs and lowering of Bawdsey beach to permanently expose the clay platform in the bay. The
outflanking of the rock defence has steadily worsened during the recent epoch of monitoring and cut
back northwards towards the Martello tower. There is a long-term erosional trend over the Bawdsey
cliffs extending across the Bawdsey Manor frontage, but this trend has not accelerated recently, like
elsewhere in the cell.
LiDAR difference imagery in Figures 128 &129 highlight the movement and changing morphology
of the Knolls in the Deben River Mouth. The position and volume of these have a great impact on the
shoreline behaviour in the Felixstowe Ferry cell. Most of ACM’s strategic transects in the Felixstowe
Cell convey long-term stability, particularly in the north, thanks partly to beach management
intervention. Erosional trends, albeit at slow long-term rates, are perceptible over the central and
southern Felixstowe frontage. Lidar shows dropping beach levels in the groyne bays from Cobbolds
Point to the Spa gardens. The once stable beaches further south to Landguard Point now convey
erosional trends.

Table 4: Comparison of reported rates of shoreline change using Mean Sea Level data from previous and current Suffolk Trends Report (EA,2011) & (EA,2022).
Note that the general trend has been classified using the mean value of change; >0.1m/yr is classified as accretion and >-0.1m/yr as erosion.
2011 Trends
2022 Trends
2022 Trends
Strategic Old Ref
Report MSL
Report MSL
Report MSL
Monitoring
General
General
Transect
(EA
Location
Defence
average rate
average rate
average rate
Cell
Trend
Trend
Ref
2011)
(1991-2010)
(1991-2021)
(2016-2021)
m/yr
m/yr
m/yr
Seawall &
S001
SWF8
Lowestoft South Pier
-1.8
Erosion
2.8
Accretion
-0.2
Groynes
Lowestoft Claremont
Seawall &
S002
SWE1
2.7
Accretion
0.8
Accretion
0.3
Pier
Groynes
Lowestoft Rectory
Seawall &
S003
SWE2
3.4
Accretion
1
Accretion
0.5
Road
Groynes
Lowestoft Pakefield
Seawall &
S004
SWE3
3.5
Accretion
1.4
Accretion
1.1
Road
Groynes
Pakefield All Saints
Seawall &
S005
SWE4
0.5
Accretion
1.6
Accretion
2.8
Road
Groynes
S006
SWE5
Pakefield Arbor Lane
Cliffs
-1.4
Erosion
-2.2
Erosion
-4.7
Lowestoft
Pakefield Pontin's
S007
SWE6
Cliffs
-0.2
No Trend
-3
Erosion
-0.1
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Figure 143: A visual comparison of the mean rates of shoreline change (at Mean Sea Level) for each strategic transect in Suffolk, as reported in the 2011 trends report
and herein.

6. Wave Reports
Hydrodynamic reports are prepared and checked by the Channel Coastal Observatory (CCO), for
each wavebuoy in the NNRCMP. A description of the parameters used in the annual wave reports is
included in Table 5 below.
Table 5: Description of commonly reported wave parameters in CCO annual reports.
Symbol
H
Tp

Parameter
Significant
Wave Height
Peak Wave
Period

Units
Meters (m)

Description
The average of the highest third of waves in a spectrum.

Seconds (s)

The period of the most energetic waves in the spectrum; peak
period therefore being longer than the mean period.
The wave period is the time taken for two successive crests ,
defined as one wavelength, to pass a specified point. Tz is the
mean time interval between upward or downward zero
crossings within the wave record.
the period corresponding to the weighted average of the wave
energy parameter and gives more weight to the lower
frequency/long period waves in the spectrum than other
parameters.
Wave power, or wave energy flux, is the mean transport rate of
wave energy through a vertical plane of unit width, parallel to
the wave crest. Wave power incorporates a measure of both
wave height and period.

Tz

Zero crossing
wave period.

Seconds (s)

Te

Wave energy
period

Seconds (s)

P

Wave power

Dir.

Wave Direction

SST

Sea Surface
Temperature

Bimodal
Seas (%)

Bimodal Seas

Kilowatts per
meter of wave
crest length
(KW/m)
Degrees compass
(°)
Degrees Celsius
(°C)
Percentage time
(%)

Direction of wave approach
Water temperature
A bimodal sea state consists of a combination of wind-sea and
swell waves shown by two peak frequencies within the wave
spectrum over a given time period.

A storm is defined as an exceedance of Hs above the storm alert threshold which is set at
the 0.25 year return period, since engineering experience suggests there are approximately 4 storm
events in any given year that have the potential to move a significant amount of beach material. Hs
must exceed the threshold for longer than 30 minutes to be classified as a storm since this is the
length of a DWR wave buoy measurement period. Independent storm events are achieved by
applying a storm separation window, which vary around the English coastline but for the Anglia
region is 48 hours.
Together with wave height (Hs), the wave period (T) represents a key parameters when it comes to
defining sea state. For a given wave height, the larger the period, the more energetic and powerful
the swell, the more capacity the waves have for geomorphic work. The distribution of spectral
energy is also important. Around half of wave conditions exceeding the storm alert threshold (0.25
year return period) are bimodal seas A combination of wind-sea waves, generally during storms, and
swell waves constitute bimodal sea condition (Dhoop &Mason, 2018). Email: cco@channelcoast.org
or visit the CCO website: www.coastalmonitoring.org for more information.

6.1 Lowestoft - Annual Wave Report 2021

6.2 Felixstowe - Annual Wave Report 2021

7. Glossary
Accretion - The accumulation of sediment on a beach by the process of deposition.
Bathymetry - The topographic relief of the seabed
Beach recharge/renourishment - Artificial process of replenishing a beach with material from
another source
Berm – a shore-parallel ridge of sand or gravel deposited by wave action on the shore above the
high-water mark.
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.
Crest – the highest part of an asset such as a berm, beach or seawall.
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
Foreshore -The area of beach lying between high water and low water
Geomorphology – the study of topographic or bathymetric features as well as the change of
landforms by earth systems and surface processes.
Groyne- Shore protection structure built perpendicular to the shore, designed to trap sediment.
Longshore transport - Movement of sediment along the shoreline
Metocean – The combination of meteorological (climatic) and physical oceanographic conditions
that serve to influence the geomorphology of a coastline.
MHWS - level of Mean High Water Spring 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.
Recent – in this reporting context, ‘recent’ or short-term, means since 2016, which was the start of
ACM’s last funding, and therefore monitoring phase (9).
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.
Topography - the study of earth’s surface shape, as well as the science of mapping landscape
features using measurements of elevation.
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