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Executive Summary
The shingle beaches provide a vital element of the flood and coastal erosion defences
along the Management Unit 10 (MU10 Hythe Ranges) frontage. Without the protection
of the shingle beach in front of the revetment, the risk of it being overtopped or
breached during a storm is significantly increased. The monitoring, analysis and
feedback of the performance of the beaches is therefore vital in ensuring the level of
risk is maintained at an acceptably low level.
The condition and performance of each of the 44 groyne bays along the 3km frontage is
currently monitored through the Strategic Regional Coastal Monitoring Programme.
This report evaluates changes along the coastline over the past year, and compares
these to baseline surveys conducted at the outset of the project in 2003. The key
findings are listed below:
•

MU10 has experienced a continued improvement in the sediment budget in
2007-2008, with a net accretion of 3,216m3. Generally, sediment patterns have
maintained similar trends to those highlighted in the previous report and of a
similar magnitude. The beach crest was the main area of accretion, although this
was balanced by erosion at the beach toe.

•

MU10 was divided into five reporting sections to aid purposeful analysis. Of
these only Section 5, on the western periphery of the management unit. has
exhibited net erosion. This has continued previous erosion trends, with Groyne
Bays 42 & 36 demonstrating the highest rates of erosion. Profile cross-sections
in this area support this trend, with localised reduction in crest width by up to 3m.

•

During 2007 and 2008, five storms exceeded the 2.5m significant wave height
(Hs) storm threshold. However, as post-storm surveys were not required, it is not
possible to identify the magnitude of change caused by these events.

•

It was concluded that further lowering of beach levels would reduce the level of
protection that the beach currently provides to the revetment, thus increasing the
risk of a breach. It is important that current standards of protection are
maintained, and that monitoring continues in order to identify long-term trends
and therefore determine the most suitable method of management for MU10.

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 2008 and Spring 2009,
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 2009 beach plan survey. All historic monitoring data is accessible online
(www.channelcoast.org), and future surveys will be available after satisfying quality
assurance procedures.
v
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1.0 Introduction
Boundaries for the extent of this report are consistent with the Beachy Head to South
Foreland Shoreline Management Plan (2006), comprising of Management Unit (MU) 10.
A ‘Hold The Line’ policy option is utilised for this unit in order to protect the Ministry of
Defence (MoD) installation, road infrastructure and settlements. MU10 covers the
frontage from Fisherman’s’ beach (West Hythe) to Redoubt (Dymchurch) and is
currently managed by the MoD.
Under the recommended survey specification created by the strategic regional coastal
monitoring project, the beach has been surveyed three times a year since the summer
of 2003 with land based GPS techniques. This schedule comprises of biannual profile
surveys and a complete beach plan survey every year, full details of which can be
found in the explanatory notes (Annex A). In addition to this, bathymetric surveys are
undertaken and analysed using the network of tide and wave gauges that have been
set up in the southeast region.
MU10 has only been regularly surveyed since the beginning of Phase 2 of the
monitoring project, in 2007. As a result, the data available is limited compared to
adjacent management units. However, with a full programme of surveys planned for the
future, it will be possible to formulate firmer conclusions and trends.
This report covers the changes in beach topography between the 2007 Beach
Management Plan (BMP) survey and the most recent 2008 BMP survey. A previous
report (AR41: 2008) covers the observed changes from the 2003 baseline survey up
until the 2008 spring survey. In addition this contains a lot of background information,
design levels and site-specific information.

1.1 MU10 – Hythe Ranges
The shingle plateau at Hythe Ranges is used as a military training range. The area is
protected by a rock revetment, and long term erosion has created a shallow
embayment within which timber groynes have been used with some success to stabilise
the shoreline. The western end of the frontage is further embayed, and is therefore
more stable at the eastern end.
The Hythe Ranges frontage has a series of shingle ridges marking the development of
the relic shingle ridge that once ran continuously from Cliff End, in East Sussex, to
Hythe. In more recent times the Hythe Ranges frontage has been retreating, as can be
seen by the large set back in the shoreline north of Dymchurch Redoubt, where the
shoreline has been fixed by substantial sea defence structures for many decades.
The predominant wave direction in this area is from the southwest. Although the
Dungeness provides some protection from waves from this direction, the effects of
refraction and diffraction result in some of this energy propagating into Hythe Bay. The
offshore bathymetry is relatively uniform and the contours are roughly parallel to the
shoreline, which faces south-east. This has a refractional effect on the waves as they
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propagate inshore and by the time they reach the beach, the south westerly waves are
generally travelling in a south-southeast direction.
Between the low-lying shingle area of the Hythe Ranges and the sea there is a shingle
ridge that is protected by a rock armour revetment, which extends from Dymchurch
Redoubt to the west end of Fisherman’s Beach. The sandy lower foreshore is narrow
and flat but the shingle upper foreshore is steep and extensively groyned. The rock
revetment extends the full length of the frontage and is constructed from a wide range
of rock gradings. In some locations the size of rock armour used is in excess of 6
tonnes and in others it resembles rip-rap, with pieces as small as 10kg.
In general the shingle beach provides much needed protection to the rock armour
revetment along this frontage. Where beach levels are low, extensive revetment repairs
have had to be made. These repairs have been carried out over a period of time and on
a reactive basis, with the addition of rock to any part of the revetment showing signs of
collapse or considered at risk of breaching.
The flood and coastal defences of the Hythe Ranges are part of a continual line of
defence that extends from Camber Sands to Folkestone and provides protection to the
vast area of low-lying land of the Dungeness foreland. In order to ensure that the
maximum benefit is derived from the existing defences, it is necessary to monitor the
behaviour of the beach and to use this data to inform any decisions that need to be
made with respect to its management. The integrity of the revetment relies heavily on
the protection provided by the shingle beach, and through this continual monitoring
process a greater understanding of its dynamics can be gained.
The location of the frontage is shown in Figure 1.1 and also includes the nearest wave
buoy and tide gauge.

2
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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
The schedule of completed surveys since the start of the Regional Monitoring
Programme is given in Table 2.1.
Digital Ground Models of the 2008 Beach Management Plan topographic survey are
shown in Plate 3.3 (1 - 4) (Annex B) superimposed upon the ortho-rectified aerial
photograph of 2006 The method used for deriving Digital Ground Models is given in the
Explanatory Notes (Annex A).
Table 2.1: Schedule of Topographic Surveys

MU 10
Profile

Beach Plan

14/09/2003 (T)

14/09/2003 (T)
25/05/2005 (L)
21/11/2006 (L)
04/07/2007 (T)

04/07/2007 (T)
28/10/2007 (T)
08/03/2008 (T)
03/06/2008 (T)

Post-storm

03/06/2008 (T)
(T) = Topographic
(L) = LiDAR

2.2 Bathymetric
The schedule of surveys since the start of the Regional Monitoring Programme is given
in Table 2.2.
Table 2.2: Schedule of Bathymetric Surveys

Unit 10
Date

Line Spacing

Distance Offshore

28/09/02003
25/06/2006

0.5M
0.5M

1km
1km
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3.0 Analysis
3.1 Difference Models
Now that the 2008 beach management plan data set has been compiled, it is possible
to overlay the results of the survey with the previous year’s data (2007). This enables
comparative volumetric analysis to be undertaken to determine change over a given
period. Through the use of three dimensional ground models and the ortho-rectified
aerial photographs 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 (1–4),
which indicates areas of net erosion or accretion (note that 0.25m difference in
elevation is considered as “no change”) and the location of any extraction/deposition
sites.
Plate1 (1–4) are the difference models generated from the summer 2008 survey minus
the 2007 survey, with negative values representing erosion that has occurred during
that past period and positive values accretion. Whilst these figures show an overall
change in beach volume within each discrete ‘area change boundary’ it should be
recognised that the data is based on the beach management survey, which is
undertaken once each year. It is therefore only a snapshot in time and the particular
dynamics of each frontage need to be considered. This will ensure that the information
shown in the difference models represents the net change rather than capturing a
particular extreme variation caused by a large event.
The Hythe Ranges frontage has been divided up into 44 individual units, each
representative of a single groyne bay. The numbering system adopted for these bays is
based on the numbering system that is already in use along this frontage for monitoring
the condition of the timber groynes. These are numbered bays 1 to 45 from east to west
and consequently, the numbering for the change model units follows suite, i.e. Bay 1
being the bay between groynes 1 and 2 and Bay 2 being the bay between 2 and 3 etc.
To aid further purposeful analysis the entire unit comprising of groyne bays has been
divided into 5 individual sections as depicted in Figure 3.1. These sections have been
chosen to allow general trends of sediment movement to be analysed within lengths
that share similar erosional or accretional trends. The following section of this report
discusses the changes shown by the difference models within these 5 sections.
However, in order to emphasise specific trends and issues, individual groyne bays may
be analysed.

3.2 Profile Evolution
To ensure that the results from the difference models are representative of net change
rather than a particular event that may have been captured by the survey, the beach
profiles have been cross referenced with the other profile surveys carried out on an
annual basis. This then gives an indication of the beach variability over three time steps
in each individual year. Profiles also provide important information about the change in
beach shape/gradient that is not always apparent from difference models.

5
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3.3 Section 1 – Groyne Bays 1 to 5 (chainage 0m to 300m)
During the current reporting period, Section 1 has experienced a negligible increase in
sediment volume of 859m3. This accretional trend reverses the erosional trend of that
occurred in 2005-2007, suggesting the stabilisation of sediment locally. The current
trend can be primarily contributed to the accumulation of material in the eastern three
bays (Bays 1 to 3), and may indicate a slight migration of material from the eastern half
of MU10.
When considering the long-term patterns of change for this section, it can be seen that
although the current year has illustrated a small increase in material, over the last 5
years of the project this section has eroded by approximately 2,350m3. However, in
comparison to the total area of Section 1, this amount is however relatively insignificant,
and suggests that overall the groyne field is controlling the long-shore movement of
material.

3.4 Section 2 – Groyne Bays 6 to 10 (chainage 300m to 600m)
Section 2 has continued the 2006-2007 trend with a small increase in sediment,
although negligible at 278m3. The main area of accretion occurred in Bay 8 (564m3) and
has some indication to the condition and performance of this bay when considering the
negligible changes occurring in the surrounding bays. The accretion has occurred
principally at the crest and back beach level. Figure 3.2 illustrates Profile 4c00358 taken
from within Bay 8. It can be seen that the crest width has increased by 4m,
consequently returning the beach levels to a level similar to those exhibited in 2003.

Figure 3.2: Profile 4c00358
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The accretion has been partly offset by erosion in some cells. The areas of loss
highlighted in Plate 3.4 (2 of 5) indicates that erosion has principally occurred seaward
of the beach crest and relatively localised to the area updrift of the groyne.
Looking at the changes that have occurred since the project began, it can be seen that
although Section 2 has experienced a slight increase in beach volume over the last two
years, the overall change since 2003 indicates the loss of approximately 4,200m3 of
material. However, with the 2003-2006 period showing a loss of 5,000m3 and the 20062008 a gain of 800m3, current trends indicate a change to an accretive trend.

3.5 Section 3 – Groyne Bay 11 to 28 (chainage 600m to 1,600m)
Section 3 forms the largest reporting section, consisting of 18 groyne bays. This section
on a whole has continued to show an accretional trend with the accumulation of
approximately 2,600m3 of material between 2007-2008. This trend of accretion has
remained at a similar rate to that of the previous year, and as such suggests the end of
the trend of erosion.
The accretive trend can also be illustrated by the individual groyne bays, with 12 bays
out of 18 experiencing accretion during 2007-2008. This has occurred primarily at crest
level, and has resulted in the crest advancing by up to 5m, returning levels to those
exhibited in 2003.
The remaining groyne bays in this section have experienced a small degree of erosion,
similar to that of Section 2. It remains difficult to comment on the processes driving
these changes, although the groyne bays have been less effective at maintaining beach
levels seaward of the main crest.

3.6 Section 4 – Groyne Bays 29 to 34 (chainage 1,660m to 2,040m)
Section 4 has continued the 2006 -2007 trend with accretion of 654m3. However, this
accretion has occurred disproportionately across the section, with only Bays 29 and 31
exhibiting net accretional trends. All bays have however experienced some degree of
accretion, again notably at crest level.

3.7 Section 5 – Groyne Bays 35 to 44 (chainage 2,040m to 2,960m)
Section 5 is the only section to have experienced a net loss in material over the current
reporting period (-1,139m3). However, this is consistent with the previous two years,
and demonstrates the lack of fresh material entering this management unit.
Although the overall rate of erosion experienced during the current period is lower than
previous years, the number of groyne bays exhibiting erosive characteristics has
increased. Between 2006 –2007 three bays at the western edge of the section lost
material. However, in 2007-2008 seven bays eroded, although at a lower rate than the
previous reporting period.
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3.8 Summary Data
Table 3.1 provides a summary of volume change within each section during the period
between the 2007 and 2008 summer surveys.
Table 3.1: MU10 - Summary of Erosion/Accretion Totals

Section
Number

Error
Estimate*
+

Erosion/Accretion
(2006 to 2007)

1
2
3
4
5

/- 752m3
/- 560m3
+
/- 3,220m3
+
/- 1,215m3
+
/- 3,427m3

859m3
278m3
2,564m3
654m3
-1,139m3

Total

-

3,216m3

+

* Error estimates are calculated as the survey area multiplied by a +/- 30mm error margin, although
unlikely the error of combined surveys can be up to double this figure
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3.9 Long Term Summary
When analysing the current reporting period, it is evident that this frontage has seen a
reduction in drift rates. Table 3.2 outlines the main trends for the entire project
timescale. This shows that the frontage is currently supporting a trend of accretion,
which when compared to the erosion experienced in the 2005-2006 period suggests the
beach is regaining equilibrium. This is supported by the rate of change over the entire
project timescale, where a negligible net erosion rate of 107m3 has been experienced.
When viewing long-term trends of sediment movement in MU10, it is evident that the
central sections remain the most effective in reducing drift rates, and as such have
indicated net gains since the project began. Therefore, continued monitoring is
important to establish whether the present trends represent a long-term shift to
equilibrium or simply a short-term change. Nevertheless, it must be acknowledged that
the condition and efficiency of the groyne bays is the fundamental factor influencing
sediment trends. Without continued maintenance and protection, the current trends may
be significantly modified in future years.
In conclusion, the increase in sediment volume combined with continued groyne
maintenance will help to increase the standard of protection. However with this frontage
subject to a dynamic sediment regime, the standard of protection may not improve if left
to present natural processes.
Table 3.2: Beach Volume Change Summary (2003 - 2008)

Volume Change (m3)

Section
1
2
3
4
5

2003 - 2005
1,211
-2,521
7,832
-977
7,554

2005 –2006
-2,926
-2,565
-8,041
-1,912
-4,516

2006 - 2007
-1,493
598
2,619
4,107
-2,293

2007-2008
859
278
2,564
654
-1,139

2003-2008
-2,349
-4,210
4,974
1,872
-1,674

Total

13,099

-19,960

3,538

3,216

-107
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4.0 Wave Climate
Wave records are recorded by a Datawell directional wave rider buoy off Folkestone,
first deployed on 08 July 2003.
This reporting year saw in increase in both the number and magnitude of storms and
included the highest wave conditions experienced since the Waverider buoy was first
deployed in 2003. In common with previous years, storms are concentrated around the
winter and early spring months.
A detailed analysis of the wave climate for July 2007 to June 2008 is given in Annex C.

Figure 4.1: Example of wave statistics for 10th March 2008 storm
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5.0 Storm events
This reporting year saw in increase in both the number and magnitude of storms and
included the highest wave conditions experienced since the Waverider buoy was first
deployed in 2003. During this reporting period there were five storm events that
exceeded the storm threshold of Hs=2.5m (Figure 5.1).

Figure 5.1: Monthly time series of Hs at Folkestone

Blue Line – Significant wave Height (Hs)
Red Line – Storm Threshold (2.5m)
Green Line – Post Storm Survey
The first storm event occurred in the morning of the evening of 18th November 2007 and
out of the subsequent storms achieved the highest Hs of 3.58m, the highest significant
wave height recorded since the buoy was deployed in 2003. The storm conditions for
most events were generated due to a southerly wind direction with the exception of one
that was south-easterly. Several positive and negative storm surges accompanied the
storm events over this reporting period.
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6.0 Performance Overview
The existing shingle beach and shingle/earth revetment form the only line of defence
along the Hythe Ranges frontage. There is no formal design for these defences,
although through recent studies undertaken for this frontage it has been established
that the standard of protection that is provided by the flood embankment is highly
dependent upon the presence of a healthy beach. Whilst no design beach conditions
currently exist, it is possible to derive some outline performance criteria from work that
has been undertaken previously.
The overtopping assessments that were carried out identified that a significant
reduction in the current standard of protection would occur as a result of only 1m
reduction in beach elevation. The monitoring that has been carried out since 2003 has
shown that the crest height has remained stable, with the majority of profiles indicating
a significant increase in crest level. However, the frontage appears to be experiencing
coastal squeeze with beach sediment loss, especially to the west. In summary;
•
•
•

The crest heights along the majority of the frontage have not increased
significantly, although however the crest width has advanced seaward. This will
increase the protection to the revetment.
Groyne Bay 42 has experienced the most significant loss in material, resulting in
a reduction in crest width of 3m.
Generally MU10 has experienced an increase in beach levels following the low
beach levels identified in the previous BMP report. Although the overall change
in sediment appears negligible, the actual change resulted in an increased crest
width for much of the management unit.
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7.0 Conclusion
The data recorded over this reporting period and summarised in this report exhibit a
variety of trends. In past reports, the majority of data has indicated a tendency for
erosion along this frontage. However, when comparing the data from the 2007 and
2008 BMP surveys, it can be seen that long-term analysis indicates a state of dynamic
equilibrium, resulting in negligible change (-107m3) over the past 6 years. This provides
a fresh view on the long-term trends within MU10, and opposes conclusions stated in
previous reports.
However, it must be acknowledged that until further data is acquired, a firm conclusion
cannot be obtained. The data trends highlighted may prove to be a short-term anomaly,
and as a result only with further monitoring can the hypothesis be fully supported.
With coast protection works being carried out along the Dymchurch (MU12) frontage,
and the construction of a rock revetment to protect the sea wall, the likelihood of any
beach material entering this frontage from the west is very low, leading to the
assumption that in order to retain sediment along this frontage, the groyne field must
continue to be maintained.
Key points for consideration include;
•

Section 1: The increase in material over the past year will aid to maintain current
levels and ensure the standard of protection does not reduced to a critical level.

•

Section 2: Has experienced negligible change overall although the crest and
back beach areas have illustrated good increases in crest widths.

•

Section 3: Overall it can be noted that section 3 has seen an increase in
sediment trapped in the groynes, albeit of a small magnitude. However, the
amount of sediment trapped is unlikely to significantly improve the standard of
protection that the beach currently offers unless current trends continue in the
future.

•

Section 4: Again, although there has been an increase in the amount of
sediment trapped within the groyne bays, the standard of protection that the
beach currently offers to the ranges is unlikely to significantly improve.

•

Section 5: Without the presence of any terminal structure, the sediment changes
illustrate a dynamic movement of material. It can be suggested that the lack of
material in this section is due to sediment either being trapped by the
neighbouring groynes to the east, or that the sediment leaves the system due to
the lack of a terminal structure.

The conclusion of dynamic equilibrium, taken in context with predicted sea-level rise
and climate change, suggests that the magnitude of change experienced on this
shoreline will increase. It is therefore recommended that to compliment the ongoing
beach and coastal process monitoring, a range of design beach conditions are
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established. With this information it will then be possible to use this annual reporting
mechanism to alert the MOD when ‘warning’ and ‘critical’ thresholds are approached.
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 2008 and Spring 2009,
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 2009 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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