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Summary
Shingle beaches provide a vital element of the flood and coastal erosion defences along
the Bexhill frontage. 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 over the period July 2009 to July 2010 and makes comparisons with
previous surveys conducted since the outset of the project in 2003. The key findings are
listed below;
•

The overall volumetric change during the reporting period 2009-2010 has been
calculated at 41,542m3. This is the largest gain recorded since 2003.

•

Cliftonville Way to Cinque Ports Way (Section 5) was the most accretive section of
the management unit, which gained 23,935m3. Every polygon, with the exception of
one, accreted with highly significant values.

•

Ravenside Retail Park to Western Parade (Section 2) lost the largest volume of
material; totalling 10,930m3. Five of the six polygons displayed high values of
erosion. Through analysis of the difference models the majority of loss is shown to
be spread across the beach slope and toe.

•

The majority of beach behaviour on the difference model shows a littoral drift east to
west. This is the temporary direction due to some significant easterly۫ waves which
approached this frontage a few weeks before surveying, followed by low energy
waves from the south west which did not move the shingle back to its ‘normal’
locations. The net drift for this unit is still west to east, although this report shows at
times this can reverse direction.

•

No beach recycling or beach replenishment has been undertaken along this frontage
during this analysis period.

•

There were two storm events within this reporting period which exceeded the 3.0m
threshold on November 14th 2009 and end of March 2010, affecting this site and
others further west along the Channel coast. The November storm lasted
approximately 9 and half hours, resulting in a flattening of the gradient and the need
for post storm surveys to be undertaken.

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, and
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 management 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 Bexhill 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
management 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 positions of the nearest wave buoys and tide gauges in the southeast
region. Bexhill frontage is managed by Rother District Council who maintains a ‘hold the
line’ policy in order to protect the rail/road infrastructure and settlements.
This report covers the changes in beach topography between the 2009 summer beach
management plan survey and the most recent 2010 survey.

1.1 Coastal Processes & Management
Management Unit 26 extends from Cooden to the east of Galley Hill; stretching 5km in
total. Bexhill-on-Sea is protected by a variety of defence structures. The whole frontage
consists of a shingle beach maintained by a series of timber groynes. At the western
end (Cooden) the shingle ridge is wide and backed by a grassy embankment. Moving
eastwards towards Veness Gap, the shingle ridge reduces in width and is backed by a
promenade with a splash wall. Further eastwards the topography of the coastal fringe
rises and then starts to descend into an area known as ‘West Parade’. In this region,
the shingle is retained by a series of timber groynes and is backed by a vertical
concrete wall and promenade, which protects Western Bexhill. A large number of
residential properties exist at the back of this promenade.
West Parade is renowned for flooding as a result of waves overtopping the existing
coastal defences; consequently the area is more sensitive to changes in beach levels.
Beyond this point towards De La Warr, the coastline is relatively straight and protects
the old town of Bexhill. The existing defences consist of a near vertical blockwork wall
with promenade fronted by a shingle beach and timber groynes.
At De La Warr, the western section of the Management Unit, the frontage forms a slight
headland with most properties set back a considerable distance inland, these are
unlikely to be affected by overtopping or flooding. From this point east the coastline
becomes more jagged and is defended by a series of timber groynes and a shingle
beach backed by a vertical wall and promenade.
At Sutton Place the coastline begins to rise to form the sedimentary rock slopes at
Galley Hill. A shingle beach in combination with a series of timber groynes defends this
frontage. To the rear of the beach the slopes are protected by a concrete wall.
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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. Note Management Unit boundaries were modified in
2007; MU26 replaces MU5 and the Western half of MU6.
Digital Ground Models of the 2010 Beach Management Plan 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 MU26 Topographic Surveys

MU26
Profile

Beach Plan

29/09/2003
25/10/2003
25/03/2004
01/09/2004
16/11/2004
20/04/2005
20/06/2005
20/10/2005

29/09/2003

Post-storm

27/09/2004

20/06/2005
11/11/2005
10/12/2005

26/04/2006
12/06/2006
09/12/2006
07/03/2007
06/06/2007
31/10/2007
07/02/2008
02/07/2008
30/10/2008
12/02/2009
23/07/2009
22/10/2009

12/06/2006
09/12/2006
02/07/2007

02/07/2008
23/07/2009
21/11/2009

15/02/2010
02/07/2010

02/07/2010
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2.2 Bathymetric Surveys
A schedule of surveys since the start of the Regional Monitoring Programme is given in
Table 2.2. Contour Maps of the latest survey are available upon request.
Table 2.2: Schedule of MU26 Bathymetric Surveys

MU26
Date

Line Spacing

Distance Offshore

19/09/2003 (MU5&6)
23/04/2006 (MU5)
06/05/2006 (MU6)

50m
50m
50m

1,000m
1,000m
1,000m
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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 (1-7), 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 and 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 MP is held
constant for a given profile line and therefore the changes in CSA through time can be
derived

3.3 Coastal Process Analysis
To aid purposeful analysis the unit has been split into 6 sections comprising a total of
45 polygons. These reflect changes in the beach configuration and/or the presence of
terminal structures. Table 3.1 provides a summary of volume change within each*,
during the 2009 and 2010 summer surveys. A detailed analysis for each section is
provided on the following pages.
Table 3.1: *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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Table 3.1: MU26 - Summary of Erosion/Accretion Totals for 2008-2010

Section

1

2

3

4

5

6

Polygon
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Area
(m²)

Error
Estimate*
(m3)

Erosion/Accretion
(2008 to 2009)
(m3)

Erosion/Accretion
(2009 to 2010)
(m3)

18,177
11,124
15,871
8,923
8,684
9,533
9,162
8,711
8,784
6,703
8,682
9,689
8,499
8,269
9,662
9,258
8,541
9,159
8,480
9,012
9,339
9,103
11,805
8,553
19,285
9,316
3,527
3,224
3,542
5,758
5,627
6,113
6,522
6,884
7,273
7,105
5,803
5,704
5,754
5,928
6,082
5,860
5,614

+/- 588
+/- 333
+/- 454
+/- 278
+/- 307
+/- 362
+/- 349
+/- 308
+/- 359
+/- 274
+/- 312
+/- 340
+/- 367
+/- 328
+/- 410
+/- 409
+/- 299
+/- 372
+/- 343
+/- 356
+/- 341
+/- 323
+/- 433
+/- 323
+/- 674
+/- 328
+/- 169
+/- 156
+/- 148
+/- 229
+/- 213
+/- 257
+/- 250
+/- 235
+/- 244
+/- 264
+/- 227
+/- 189
+/- 166
+/- 167
+/- 195
+/- 195
+/- 177

5,901
2,060
2,617
-391
1,130
1,938
-3,766
-4,456
-3,767
-1,103
-426
2,642
2,823
3,077
677
-1,046
-648
-160
1,697
3,426
4,237
2,838
550
2,336
7,892
5,233
1,761
1,087
-244
-545
-453
1,310
-53
-1,769
-1,646
-1,378
-1,498
-1,574
-1,753
-2,002
-436
363
-219

1,474
-849
611
-24
1,028
2,167
2,616
1,241
368
-533
-1,605
-4,833
-2,959
-1,368
3,569
5,996
2,928
158
-2,055
-972
3,486
1,320
2,852
-28
3,736
3,023
-72
1,448
1,512
3,304
3,618
4,682
3,530
2,890
1,801
708
-443
-893
-1,136
-872
-853
-642
-366

5,098
4,539

+/- 173
+/- 155

-498
241

819
1,160

26,005

41,542

Net
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Figure 3.1: MU26 Beach Analysis Sections (West)
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Figure 3.2: MU26 Beach Analysis Sections (Centre)
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Figure 3.3: MU26 Beach Analysis Sections (East)
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3.3.1 Section 1 (Polygons 1-8, Profiles 4c01671 - 4c01639)
Section 1 gained 8,037m3 during the reporting period 2009-2010. This value consists of
six accretive polygons and two erosive polygons. Since coastal monitoring began here
in 2003 almost every year has seen an accretion of material, creating an overall gain
(2003-2010) of 32,292m3.
The difference model (Plate1, 1-2 of 7) illustrates the majority of change to be spread
across the main crest and the beach slope. On inspection of the profiles in SANDS,
Profile 4c01660 (Figure 3.4) is a good representation of the trend within this area. The
gain of material along the main crest causes a 5m advance of the mid beach and a rise
on the beach slope.

MHWS

Figure 3.4: Profile 4c01660

In contrast, further west in Section 1 a more erosive trend is visible. Figure 3.5 shows
erosion across the majority of the cross section which is explained by the short term
sediment movement east to west; however the net drift direction is west to east. On
evaluating the wave direction before the survey was undertaken a batch of 90۫ waves
approached this stretch of coastline which reversed the net drift direction from west to
east temporarily to east to west. A period of low energy waves then passed, during
which the beach was surveyed: the result was that the shingle beach still portrayed a
drift direction of east to west instead of its usual west to east. Throughout the report the
beach littoral drift is referred to as east to west as this was the direction during time of
survey. Under normal wave conditions the net drift direction is west to east.
The SANDS graph (Figure 3.5) suggests that the beach volume fluctuates within this
area, as the 2008, 2009 and 2010 cross sections indicate very different patterns year
on year. During the 2009-2010 reporting period a loss across the mid slope is visible as
well as some re-shaping towards the beach crest.
17
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MHWS

Figure 3.5: Profile 4c01649

3.3.2 Section 2 (Polygons 9-14, Profiles 4c01638 – 4c01617)
Section 2 contains six polygons, five of which displayed erosional trends between the
2009-2010 reporting year. In total this section lost 10,930m3. Prior to 2010 this section
was a predominantly accretive area, with volumetric change totalling 21,151m3 since
2003. Profile 4c01626 corresponds to the most erosive polygon (Polygon 12) within this
section. Figure 3.6 shows the loss of material to be spread across the entire cross
section, with the exception of the main berm which retreated 5 metres. The gradient of
the slope has altered, becoming steeper towards the top and flatter nearer the toe.
Additionally the toe has retreated by 3m.

MHWS

Figure 3.6: Profile 4c01626
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3.3.3 Section 3 (Polygons 15-20, Profiles 4c01616 – 4c01594)
The central section within the Bexhill management unit has accreted 9,624m3 during
2009-2010. The beach behaviour within Section 3 is divided, as polygons 15 to 18 have
accreted, while polygons 19 and 20 have suffered erosion. Figure 3.7 is characteristic
of the large area of material gain within polygons 15 to 17, where the accretion is
spread across much of the beach face. The cross section evidently displays the band of
accretion to be approximately 5m wide across the majority of the beach slope which
narrows to 3m towards the top of the slope. A possible explanation is that the intertidal
zone more regularly affects lower beach up to point of MHWN than the top of the beach
which results in the large accretion on the lower beach and foreshore.

MHWS

Figure 3.7: Profile 4c01611

Polygons 18, 19 and 20 display a mixed pattern with linear bands of alternating erosion
and accretion which run parallel with the coastline. The difference model in polygons 19
and 20 shows a patchier pattern of erosion and accretion can be a result of low beach
activity; as a <250mm elevation change is not highlighted in the difference model.
These polygons are bordering the 250mm mark as some areas are above and some
are below; hence the sporadic highlighted areas in the difference model. Figure 3.8
(Profile 4c01599) demonstrates the linear bands of erosion and accretion within
polygon 19 areas of erosion and accretion are labelled on the cross section.
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erosion

MHWS
accretion

erosion

erosion
accretion
Figure 3.8: Profile 4c01599

3.3.4 Section 4 (Polygons 21-25, Profiles 4c01592 – 4c01571)
Section 4 is similar to the eastern half of Section 3 with respect to the patchy
appearance in the difference models. The beach behaviour varies between erosion and
accretion in a fairly sporadic pattern. For the majority of polygons large volumes of
accretion are apparent on the foreshore, and areas of erosion and accretion are located
on the slope, resulting from the swash backwash motion. The accretion volume for
2009-2010 is 11,366m3, and the overall accretion (2003-2010) is 23,780m3, suggesting
a highly accretive section of beach.
The eastern side of polygon 25 has responded differently to the rest of the section, as a
large area of accretion is present on the foreshore and main slope. This gain is spread
across the majority of the profile as shown in Figure 3.9.

5m advance

MHWS

Figure 3.9: Profile 4c01573
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3.3.5 Section 5 (Polygons 26-34, Profiles 4c01570 – 4c01552)
This stretch of beach accreted within almost every polygon this year, accumulating
23,935m3 across the section. The largest volume of accretion was measured in polygon
32, (4,682m3). The only loss was of 72m3 within polygon 27, however this loss is fairly
low for its size so would not be considered significant. The difference model shows the
accretion to cover the back beach and the slope for the majority of polygons. Figure
3.10 emphasises the large accretion volumes across this section and is representative
of the beach profiles within Section 5.

MHWS

Figure 3.10: Profile 4c01542

3.3.6 Section 6 (Polygons 35-45, Profiles 4c01551 – 4c01524)
An overall loss of 717m3 has been calculated for the most eastern section of beach.
The difference model shows the temporary drift direction east to west, as the material is
shown to have moved across the groyne bays, creating erosion and accretion at the
sides of the groyne bays. Most of these polygons have lost material which can be
accounted for in polygons 44 and 45, showing the net direction west to east. This
material will is expected to be transported to the Bulverhythe management unit, east,
which is necessary to keep all of the management units along the east Sussex coastline
nourished. Material from MU27 (Pevensey), replenishes MU26 (Bexhill), MU26 then
replenishes MU25 (Bulverhythe) which is then transported to MU24 (Hastings). If a
large terminal structure were to be introduced, the coastline east of the structure would
suffer as it would no longer receive material from other management units; breaking the
natural flow of material.

3.4 Coastal works
There are no records for recycling activities along this stretch of coastline.
21
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4.0 Long term Summary
Since monitoring began in 2003 this area has fluctuated between being predominantly
erosive and predominantly accretive. The total gain since 2003 equates to 121,737m3.
All volumetric values are listed within Table 4.1.
Table 4.1: MU26 Beach Volume Change Summary (2003 - 2010)

Years
Section

Volume Change (m3)
1

2

3

4

5

6

NET

8,037

-8,262

8,166

-15,507

-9,180

17,329

583

15,157

-2,681

-1,178

10,524

-2,094

-1,697

18,031

3,185

8,384

1,534

-2,061

-5,139

-12,089

-6,186

5,521

19,484

8,150

-14,072

12,504

-11,762

19,825

-12,905

11,910

13,129

15,617

-17,954

12,140

21,937

5,033

3,246

3,946

17,853

6,327

-10,400

26,005

8,264

-10,930

9,624

11,366

23,935

-717

41,542

32,292

21,151

43,371

23,720

8,399

-7,196

121,737

2003-2004
2004-2005
2005-2006
2006-2007
2007-2008
2008-2009
2009-2010

NET

Since 2003, when monitoring started, the net change for all years has been accretion,
the one exception during 2005 and 2006 lost 6,186m3.
The largest value of accretion was recorded during the most recent year (2009-2010),
whereby 41,542m3 was gained across the Bexhill frontage.
Within the Bexhill frontage there is only one section prone to erosion: Section 6 was has
experienced a net loss of 7,196m3. This section has displayed erosional trends five
years out of seven. The remainder of the frontage has accreted quite heavily since
2003. Section 3 is the most accretive section, gaining 43,371m3 and accreting six out of
the seven years.
The long term analysis indicates the accretion of large volumes of material annually.
This is explained through the replenishment and recycling events which occur within
neighbouring management unit Pevensey Bay. It is known that a large volume of
replenished material within this cell is transported east to feed Bexhill, Bulverhythe and
ultimately Hastings, this beach behaviour is necessary to keep all of the management
units along the east Sussex coastline nourished.

5.0 Performance Overview
At present no performance criteria have been set for this Management Unit.
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6.0 Wave Climate and Storm Events
The wave data is recorded by a Datawell Directional Waverider Mk III located offshore
of 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 for the wave climate for July 2009 to June 2010 is given in Annex D.

Figure 6.1 - Monthly time series of Hs at Pevensey Bay
Blue Line – Significant wave height (Hs)
Red Line – Storm threshold (3m)
Green Line – Post-storm survey

The storm event which occurred on 14th November 2009 is thought to have had a
significant effect on the beach profiles along the Bexhill frontage. Post storm surveys
were completed on the 21st and 23rd November 2009. The Hs value during the storm
averages approximately 3.4m which is 0.4m higher than the storm threshold for this
area, set at 3.0m (Figure 6.2). The storm event lasted 9 and half hours. Figure 6.3
shows the cross section of Profile 4c01624 which is representative of the majority of
profiles surveyed after the storm. The change is split into three sections, the crest has
lost material, the slope has gained material and the foreshore has lost.
The storm in March 2010 was not believed to have significantly affected the beach
profiles along the Bexhill frontage, and hence no post storm surveys were carried out.
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Figure 6.2: Wave Height – November 14th 2009

MHWS

Figure 6.3: Profile 4c01624
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7.0 Conclusion
With the exception of the 2005-2006 reporting year, Management Unit 26 has gained
material continually since 2003. The total accretion for the most recent monitoring
period is 41,524m3. The eastern end of the unit (Section 6) lost 717m3 and is typically
the most erosive section. This year it was Section 2 which experienced the greatest
loss (10,930m3) a reverse to its accretive trend for the last few years. The largest
accretion volume was recorded in Section 5 with a gain of 23,935m3.
Active management schemes at Pevensey Bay and Bulverhythe, to the west and east
of MU26 respectively, are artificially maintaining high levels of material through
sediment transport. This appears to have increased the potential for the Bexhill frontage
to accrete material in recent years.
There were two storm events within this reporting period which exceeded the 3.0m
threshold, in November 2009 and March 2010, affecting this site and others further west
along the Channel Coast. The November storm was the greater of the two, lasting
approximately 9 and half hours, prompting the need for post storm surveys. The post
storm survey which followed showed the beach gradient to flatten slightly and erode the
beach berm by 5m in places (Figure 6.3). The beach toe has been dragged seaward
by 7m.
It is important to recognise the 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 regards 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 for 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.

25

Beach Management Plan Site Report 2010
4cMU26 – Bexhill

Profile Location Diagrams
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