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Report Log

Report Type
Annual Report 2004

BMP 2005
Annual Report 2006

BMP 2006
Annual Report 2007

BMP 2007
Annual Report 2008

BMP 2008
Annual Report 2009

BMP 2009
Annual Report 2010

BMP 2010

MU30
(Beachy Head)

This Unit
(MU29)

MU28
(Hope Point)

Dover Harbour to Beachy Head Annual Report – AR8

BMP13

No BMP Report

No BMP Report

Dover Harbour to Beachy Head Annual Report – AR19

BMP32

No BMP Report

No BMP Report

Dover Harbour to Beachy Head Annual Report – AR31

BMP50

No BMP Report

No BMP Report

Dover Harbour to Beachy Head Annual Report – AR41

BMP68

No BMP Report

No BMP Report

Dover Harbour to Beachy Head Annual Report – AR51

BMP88

No BMP Report

No BMP Report

Dover Harbour to Beachy Head Annual Report – AR51

BMP109

No BMP Report

No BMP Report

NB: The polygons shown on the difference model maps (Plate 1) that are also used to calculate the
volume change in beach material, have been altered since the 2008 BMP report. The number of
polygons has been reduced, and the new polygons have been re-digitised and enlarged. All changes
have been back-dated to the start of the monitoring project in 2003, and all tables updated accordingly.
Additionally, the number of analysis sections has been reduced.
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Summary
The shingle beaches along the Eastbourne frontage provide vital protection to the
seawall and urban areas along this stretch of coastline. The monitoring and
management of this asset is therefore crucial to the successful and sustainable delivery
of flood and coastal erosion protection.
The condition and performance of different beach sections are currently monitored
through the Strategic Regional Coastal Monitoring Programme. This report evaluates
changes along the coastline from the 2009 out survey to the 2010 summer survey. This
is the fourth Beach Management Plan (BMP) report to be produced for Management
Unit (MU) 29 since the beginning of the project in 2003. The key findings are listed
below;
•

The Eastbourne frontage has been a net exporter of beach material since
monitoring began (Table 4.1), with 86,255m3 lost since 2003.

•

The current reporting period has seen a return to net losses (-5,613m3) following
the previous year’s gain.

•

The only section to gain material was Section 3 (1,506m3), which overall has lost
the least amount of material since 2003.

•

Given the small amount of material that feeds into the frontage from around
Beachy Head, it is likely that in the absence of beach recycling and
renourishment erosion will continue on this section of coastline into the future.

•

Storm events also play a significant role in either removing material from
sections entirely or redistributing material within. This reporting year was
characterised by two main periods of storm activity in November 2009 and March
2010, although wave activity was not as intense as previous years.

It is important to recognise the potential inconsistency in short-term trends. As with
many coastal areas a lot of annual variability is expected. Thus, drawing conclusions
with increased confidence will become possible as more data is collected, with regard
to annual losses, net sediment drift and erosion/accretion trends in section sub-units.
Scheduled future monitoring includes profile surveys in Autumn 2010 and Spring 2011.
In addition, post-storm surveys may be carried out if any event is deemed to have
significantly affected the frontage. An interim report will be issued on completion of the
spring profile survey, with the next BMP report scheduled to be issued after completion
of the Summer 2011 beach plan survey. All historic monitoring data is accessible online
(www.channelcoast.org), and future surveys will be available after satisfying quality
assurance procedures.
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1.0 Introduction
As part of the Strategic Regional Coastal Monitoring Project the beach at Eastbourne
has been surveyed three times a year since the summer of 2003 using land based GPS
techniques. These comprise biannual profile surveys and an annual beach plan survey,
full details of which can be found in the explanatory notes (Annex A). In addition to this
bathymetric surveys of the adjacent seabed were conducted in 2003 and 2006. The
location of the frontage is shown in Figure 1.1, which also includes the nearest wave
buoys and tide gauges in the southeast region.
The 6km long shingle beach from Holywell to Langney Point outfall defines the
boundaries for the extent of this report, which encompasses Management Unit (MU) 29.
The location of the frontage is shown on Figure 1.1, including the position of the nearest
project wave/tide recorder.

1.1 Coastal Processes
The shingle foreland of Langney Point and the Crumbles, in Pevensey Bay, developed
upon a foundation of Gault and Wealden mudstones. It is a comparatively modern
feature in geological terms (c.3,000BP) that probably originated as a bar or spit. Fine
sand to grey clays has been accumulating in the lee of the coastal shingle barrier, for
thousands of years, to form tidal flats and saltmarsh deposits.
Eastbourne’s beaches have historically relied on the supply of sediment from the west.
Erosion of the cliffs is largely via landsliding, especially along the southeast facing
shore. This provides a contemporary input of sediment to the foreshore, which is then
entrained and incorporated into the littoral transport regime. The coarse material is
transported eastwards and fines transported offshore via suspension, although the
supply of material is low.
Estimates of sediment transport have been calculated using a variety of numerical
models. The potential longshore sediment movement between Beachy Head and
Eastbourne varies from 6,000 - 16,000m3/a, with a potential net drift of material of
2,000-7,000m3/a eastwards towards the Crumbles and Pevensey Bay.
The frontage in this region faces southeast. Waves approaching from the southwest are
generally of larger frequency and intensity, driving a net north-easterly longshore drift.
However, the coastline is subject to a multi-directional wave climate, so when easterly
waves are dominant, the net drift direction can reverse causing variation in the littoral
transport.

1.2 Defence & Management
The 1999 £30 million timber groyne and recharge scheme along the Eastbourne
frontage is designed to a 1:200-year standard of protection with a 50 year operational
life, providing that beach and structure maintenance occurs on a regular basis. There
are 54 timber groynes within this unit, supplemented by a programme of beach
management, ensuring the beach is maintained to the prescribed standard of
protection. At Holywell, South East Water have constructed a 75m rock revetment at
the base of the cliffs to protect the water source located there. The majority of the
1
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existing defences have a residual life of 30 years, whilst the rock revetment is assumed
to have a residual life in excess of 50 years.
The Cuckmere Haven to Redoubt Gardens Project Appraisal Report (PAR) (2003)
states that the preferred strategy is to continue maintaining the current defences. This
involves the annual recharge of shingle at Holywell, combined with maintenance of all
defence structures, including the beach profile. Monitoring of the entire frontage should
also be instituted in order that future changes to the coastline are effectively managed.
This option would include maintaining the Holywell rock revetment by South East
Water.
A beach recycling scheme was carried out in MU29 in February 2009. The scheme
consisted of two extraction zones; Extraction Zone A comprised seven groyne bays to
the East of Eastbourne town centre. Extraction Zone B, situated at Langney Point in
MU28, consisted of two groyne bays and a stockpile of shingle immediately to the West
of the Martello Tower. Excess material from these areas was extracted and used to
renourish seven groyne bays in the vicinity of Eastbourne Pier in the centre of the
management unit.

2

This map is based upon Ordnance Survey material with
the permission of Ordnance Survey on behalf of the
Controller of Her Majesty's Stationery Office © Crown
copyright.
Unauthorised reproduction infringes Crown copyright
and may lead to prosecution or civil proceedings.
(Canterbury City Council) (100019614) (2011)

Figure 1.1: Site Location and Wave/Tide Gauges
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2.0 Surveys
All topographic and bathymetric surveys are referenced to a Global Positioning System
(GPS) control grid, established for this programme, and conducted according to the
current Environment Agency’s National Specification, summarised in the Explanatory
Notes (Annex A).

2.1

Topographic Surveys

The schedule of completed surveys since the start of the Regional Monitoring
Programme is given in Table 2.1. Digital Ground Models (DGMs) of the 2010 BMP
topographic survey are shown in Annex B superimposed upon the ortho-rectified aerial
photographs of 2008. The method used for deriving Digital Ground Models is given in
the Explanatory Notes (Annex A).
Table 2.1: Schedule of Topographic Surveys

MU29 (pre-2007 MU1 & MU2)
Profile

Beach Plan

11/10/2003
01/11/2003
26/11/2003
20/04/2004
26/06/2004 (MU2)
21/06/2004 (MU1)
30/11/2004 (MU2)
01/12/2004 (MU1)
10/03/2005 (MU2)
11/03/2005 (MU1)
26/07/2005(MU2)
03/07/2005 (MU1)
30/11/2005 (MU1 & MU2)

11/10/2003

Post-storm

21/06/2004 (MU2)
22/08/2004 (MU1)

26/07/2005 (MU2)
31/07/2005 (MU1)

08/12/2005
26/04/2006 (MU2)
27/04/2006 (MU1)
27/09/2006 (MU1)
04/10/2006 (MU2)
08/12/2006 (MU1)
09/12/2006 (MU2)
22/02/2007 (MU29)
17/07/2007 (MU29)
27/10/2007
11/02/2008
08/06/2008
30/10/2008
14/02/2009
10/08/2009
06/11/2009

27/09/2006 (MU1)
04/10/2006 (MU2)

17/07/2007 (MU29)

08/06/2008

10/08/2009
22/11/2009

19/02/2010
16/06/2010

16/06/2010
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2.2

Bathymetric Surveys
Table 2.2: Schedule of Bathymetric Surveys

MU29
Date

Line Spacing

Distance Offshore

23/08/2003 (MU2)
17/09/2003 (MU1)
09/04/2006 (MU1)
20/04/2006 (MU2)

50m
50m
50m
50m

1,000m
1,000m
1,000m
1,000m

3.0 Analysis
3.1

Difference Models

Now that the 2010 BMP data set has been compiled, it is possible to overlay the results
of the survey with BMP data from 2009. This enables comparative volumetric analysis
to be undertaken to determine change over a given period. Through the use of threedimensional ground models and ortho-rectified aerial photography, it is possible to
create a visual interpretation of the volumetric change that has occurred during each
analysis period. This is shown in Plate 1 (1-5), which indicates areas of net erosion or
accretion (N.B. a 0.25m difference in elevation is considered as “no change”) and the
location of any extraction/deposition sites.
Negative values represent erosion that has occurred between 2009 & 2010, and
positive values indicate accretion. Whilst these figures show an overall change in beach
volume within each discrete section, it should be recognised that the data is based on
the BMP survey, which is undertaken once each year. It is therefore only a snapshot of
one moment in time, and the particular dynamics of each frontage need to be taken into
account. This ensures that the information shown in the difference models represents
the net change rather than capturing a particular extreme variation caused by a large
event.

3.2

Profile Evolution

While beach plan surveys provide a more accurate view of morphological change and
beach volume levels, profiles clearly illustrate the changes in beach cross section. In
addition, the 2010 BMP survey beach profiles have been cross-referenced with the
other profile surveys carried out over the past year in order to ensure that the results
from the difference models are representative of net profile change. This then gives an
indication of the beach variability over three time steps in each individual year.
The Cross-Sectional Area (CSA) has been calculated for all beach profiles. This is
calculated as the area of profile above a Master Profile (MP). In general, the lower
boundary of the MP is the transition between the beach face and the foreshore (i.e. the
beach toe). The landward boundary is either the seawall or, where a hard structure is
not present, the landward extent of the stable part of the beach. The Master Profile is
held constant for a given profile line and therefore the changes in CSA through time can
be derived.
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3.3

Coastal Process Analysis

The Management Unit is split into 95 survey polygons, typically bounded by groyne
structures, depicted in Figure 3.1 – 3.3. To aid purposeful analysis these survey
polygons have been grouped into sections reflecting changes in beach configuration
and/or the presence of terminal structures. Analysis sections used in previous reports
were considered too large to give appropriate detailed information of current frontage
conditions. Detailed analysis for each section is provided on the following pages.
Table 3.1 provides a summary of volume change within each between the 2008 and
2010 summer BMP surveys.
Detailed analysis for each section is provided on the following pages.

Table 3.1: MU4B - Summary of Erosion/Accretion for 2008-2010
Section

Area
(m²)

1
2
3
4
5

192,421
132,789
95,418
115,829
122,196

Error
Estimate*
(m3)
+/- 5,773
+/- 3,984
+/- 2,863
+/- 3,475
+/- 3,666

Erosion/Accretion
(2008 to 2009)
(m3)
-1,273
8,654
8,950
1,318
-11,988

Erosion/Accretion
(2009 to 2010)
(m3)
-1,500
-2,656
1,506
-2,068
-969

5,661

-5,613

Net

* Significant Change is highlighted through shading. (Green is accretion, red is erosion). Significant change includes values which
exceed the error estimates which are calculated as the survey area is multiplied by a +/-30mm error margin. Although unlikely, the
error of the combined surveys can be up to double this figure.
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Figure 3.1: MU29 Beach Analysis Sections
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3.3.1 Section 1 (Polygons 1-28, Profiles 4c01821 – 4c01859)
Continuing the erosive trend of previous years, Section 1 lost 1,500m3 over the past
year. Erosion occurred in the majority of the polygons, with only eight polygons
experiencing net accretion. Unusually, MU29 has a uniform pattern of erosion and
accretion within each groyne bay for the majority of the management unit. Erosion is
confined to the eastern half of the groyne bay, with accretion in the eastern half. Beach
change on the crest occurs in a linear pattern, and, in Section 1, predominantly erosive
The exception to this pattern occurs in Polygons 1-3, at the southern end of the
management unit. These polygons are located at the base of the undefended cliff
section, and are not groyned. Little change occurred in these polygons, apart from
some erosion along the base of the cliffs. This may be due to the more rocky
composition of this area of the frontage.

3.3.2 Section 2 (Polygons 29-42, Profiles 4c01803 – 4c01820)
Section 2 extends from Eastbourne Lifeboat Museum to the north side of Eastbourne
Pier. In a reversal of 2008-09, Section 2 lost 2,656m3 of beach material in 2009-10. As
with Section 1, the pattern of change is erosion in the northern half of the groyne bays
and accretion in the southern half. However, this pattern of change is a reversal of that
observed in 2008-09, suggesting a reversal in dominant drift direction and a change in
the predominant wave direction. As with the previous section, changes to the beach
crest are predominantly erosive, and extend across the whole width of each groyne
bay.

3.3.3 Section 3 (Polygons 43-57, Profiles 4c01783 – 4c01802)

This section is the only one in MU29 to experience a net gain in 2009-10 (1,506m3).
Whilst this continues the previous year’s trend, it is of a significantly lower magnitude
(down from 8,950m3). Extending from Eastbourne Pier to The Pavilion, Section 3 can
be split in two based on net change in each polygon. The northern half of the section is
predominantly accretive, possibly due to the orientation of the coastline, which curves
inland. This can be illustrated through Profile 4c01787 (Figure 3.2), which shows beach
elevation, particularly at the crest, increasing through the year. However, it should be
stated that the profiles in MU29 don’t necessarily show maximum beach change, as
they are located in the centre of groyne bays. Significant beach change usually occurs
at the sides of groyne bays, with the section of beach covered by the profile typically
exhibiting no or little significant change.
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Figure 3.2: Profile 4c01787

The southern half of Section 3 is more exposed, and is characterised by losses across
the majority of the beach crest and face. There are also small areas of accretion on the
lower beach face in the western half of each groyne bay. Figure 3.3 (Profile 4c01797)
illustrates the magnitude of change in this area. Over the past year, the profile crest has
consistently retreated, and the upper beach face lowered, with all profiles significantly
lower than the design profile.

Figure 3.3: Profile 4c01787
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3.3.4 Section 4 (Polygons 58-74, Profiles 4c01763 – 4c01781)
Section 4 covers the stretch of coastline between The Pavilion and Fort Fun theme
park. This section lost 2,068m3 over the past year, again reversing a previously
accretive trend. The pattern of change mimics that seen through the rest of the
management unit, although erosion appears to be more prevalent on the beach crest
than elsewhere in MU29, especially in the west of this section. Profile 4c01777 (Figure
3.4) is typical of crest recession with a retreat of 5-7m, although it should be noted that
the same limitation apply to this profile as on previous profiles.

Figure 3.4: Profile 4c01777
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3.3.5 Section 5 (Polygons 74-95, Profiles 4c01737 – 4c01762)
Continuing 2008-09’s erosive trend, Section 5 (Fort Fun theme park to Langney Point)
lost 969m3, although this is the lowest magnitude of change in MU29 this year. As with
the other sections, the pattern of change is the same, although accretion is predominant
in the centre of Section 5, and erosion dominates the extremities, especially in the east.
Profile 4c01741 (Figure 3.5) shows consistent sediment losses along the profile from
crest to tow, although the crest hasn’t retreated.

Figure 3.5: Profile 4c01741

3.4 Coastal Works
No coastal works were carried out at MU29 during the past reporting year.

21

Beach Management Plan Site Report 2010
4cMU29 – Eastbourne

4.0 Long-Term Summary
The Eastbourne frontage has been a net exporter of beach material since monitoring
began (Table 4.1), with 86,255m3 lost since 2003. There have been fluctuations in
accretion and erosion over the majority of the analysis sections. This year has
demonstrated the annual fluctuations in net material transport directions that have
already been seen in previous years. Large volume changes in the first year of
monitoring 2003-2004 (southern sections) and 2006-2007 (northern sections) skew the
total net changes for each section.
Survey polygons to the southwest of the Langney Outfall (Polygons 86-95) initially show
large levels of accretion between 2003-2005, however in the last four years erosion has
become dominant. This may be a stabilising action after two years of relatively high
accretion. This section has lost the second largest amount of beach material since
2003, and overall all sections have experienced net losses since monitoring began.
The only year to experience a net gain of material was 2008-2009 (5,661m³), although
much of the unit remains erosive in nature. However, the current reporting period has
seen a return to net losses (-5,613m3). The only section to gain material was Section 3
(1,506m3), which overall has lost the least amount of material since 2003.
As mentioned in the introduction, predicted net transport rates for MU29 are around 27,000m3/a. Although only a short-term data set, the SRCMP data suggests a net
transport rate of c.12,000m3/a out of the management unit. Whilst accepting the
limitations of such a data set, it may suggest that the predictions need to be revised.

Volume (m3)
Year
2003-2004
2004-2005
2005-2006
2006-2007
2007-2008
2008-2009
2009-2010
Total

Table 4.1: Long-Term Beach Volume Change Summary (2006 - 2010)
Section 1
Section 2
Section 3
Section 4
Section 5
Polygons Polygons Polygons Polygons Polygons
1-28
29-42
43-57
58-74
75-95
-8,163
-9,436
-6,892
-9,228
8,863
3,518
-3,720
4,147
-5,446
831
-1,589
-3,783
510
-2,088
-4,169
408
-5,160
-7,347
-9,313
-17,892
-6,655
1,464
-6,019
-489
1,419
-1,273
8,654
8,950
1,318
-11,988
-1,500
-2,656
1,506
-2,068
-969
-15,254

-14,637

-5,145

22

-27,314

-23,905

Total
-24,856
-670
-11,119
-39,304
-10,280
5,661
- 5,687
-86,255
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5.0 Wave Climate & Storm Events
The wave data is measured using a directional WareRider buoy in ~10mCD water
depth in Pevensey Bay. This reporting year was characterised by two main periods of
storm activity in November 2009 and March 2010, although overall the waves at the
peak of the storms were not as high as previous years. The lengthy period of moderate
waves in November was evident at many other sites along the Channel coast including
Rustington, Bracklesham, Milford and Boscombe. A detailed analysis of the wave
climate for July 2009 to June 2010 is given in Annex D

Figure 5.1: Monthly Time Series of Hs at Pevensey Bay
Blue Line – Significant wave Height (Hs)
Red Line – Storm Threshold (1.6m)
Green Line – Post-storm survey

The largest storm of the reporting period, on 14th November 2009, was marked by an
extended period of waves over 2m, peaking at 3.61m Hs. Followed by a rapid decrease
in wave height 4 hours after the peak of the storm. The storm was generated by a
particularly deep, complex, slow-moving depression (969hPa) centred in the North
Atlantic, producing strong, south westerly winds over much of southern Britain.
Unlike the remainder of the storms (which were all from the SW), there was a period of
SSW waves during the first half of the storm, only becoming SW some 4 hours after the
storm peak. The peak of the storm did not occur at High Water and was accompanied
by a relatively small surge of 0.36m.
The storm of the 23rd November 2009 was more of a lengthy period of moderate to high
waves for more than 16 hours prior to the peak of the storm, reaching a maximum Hs of
3.49m. Wave approach was from the SW.
Unlike the two previous events, the storm peak of the 31st March 2010 storm coincided
with High Water, although the storm surge was negligible at ~0.16m.
Finally, the storm that occurred on 25th November 2009 exceeded the threshold for only
a short period peaking at 3.27m Hs. Following the peak of the storm a second increase
in wave height occurred some 12 hours after but did not reach the same magnitude.
Although these storms exceeded the threshold, it was judged that they did not have a
significant effect on the coastline of MU29, except the 14th November storm, and a poststorm survey was carried out on 22nd November 2009. However, the results indicated
that little actual significant change occurred. Profile 4c01779 (Figure 5.2) experienced
23
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the most change, with the beach face retreating up to 8m from summer 2009 levels. On
all profiles, levels recovered by summer 2010.

Figure 5.2: Profile 4c01779

6.0 Conclusion
The Eastbourne frontage has been a net exporter of beach material since monitoring
began (Table 4.1), with 86,255m3 lost since 2003. The current reporting period has
seen a return to net losses (-5,613m3) following the previous year’s gain. The only
section to gain material was Section 3 (1,506m3), which overall has lost the least
amount of material since 2003.
This reporting year was characterised by two main periods of storm activity in
November 2009 and March 2010, although overall the waves at the peak of the storms
were not as high as previous years.
It is important to recognise the potential inconsistency in short-term trends. As with
many coastal areas a lot of annual variability is expected. Thus, drawing conclusions
with increased confidence will become possible as more data is collected, with regard
to annual losses, net sediment drift and erosion/accretion trends in section sub-units.
Scheduled future monitoring includes profile surveys in Autumn 2010 and Spring 2011.
In addition, post-storm surveys may be carried out if any event is deemed to have
significantly affected the frontage. An interim report will be issued on completion of the
spring profile survey, with the next BMP report scheduled to be issued after completion
of the Summer 2011 beach plan survey. All historic monitoring data is accessible online
(www.channelcoast.org), and future surveys will be available after satisfying quality
assurance procedures.
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Profile Location Diagrams
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