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Summary
The condition and performance of Management Unit 5C is currently monitored through
the Strategic Regional Coastal Monitoring Programme. This report evaluates changes
along the coastline in the previous year (2007-2008) and compares these to baseline
surveys conducted at the outset of the project in 2003. The key findings are:
•

In the first year of surveying since the baseline, the Herne Bay frontage gained
8,103m3 of shingle. Since then there has been a loss of 1,035m3 and 668m3 in
2004-2005 and 2005-2006 respectively. During 2006 - 2007, a total loss of
12,484m3 was experienced across the unit. In the reporting period 2007-2008
there has been a change in this trend, with an increase in sediment of 2,490m³.
Despite this accretion of sediment, a continuing erosive trend is still experienced
at MU5C.

•

Cell 6, located directly adjacent to the western side of Herne Bay Pier is of an
erosive nature, due to the movement of material from the western side of the
Pier to the groyne bays further to the west of MU5C. In order to counteract this
beach recycling occurs in this area on an annual basis, where material is
removed from the harbour beach in front of the bandstand and deposited to the
west of the Pier.

•

Where design profiles exist, current surveys indicate that beach levels are close
to the design specifications, with evidence of landward migration of the beach
berm in some areas however. Without the aid of beach recycling schemes,
beach levels would be below the design level.

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 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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1.0 Introduction
Boundaries for the extent of this report are consistent with the Isle of Grain to Dover
Harbour Shoreline Management Plan (1996), comprising Management Unit 5C. This
covers the section of the North Kent coastline from Hampton Pier to Bishopstone Cliffs,
and is managed by Canterbury City Council. A Hold the Line policy has been
implemented in this unit in order to protect residential and business infrastructure.
As part of the Strategic Regional Coastal Monitoring Project, this frontage has been
surveyed with land based GPS techniques three times a year since the spring of 2003.
Prior to this there are records of beach levels going back to 1976. At present,
monitoring comprises biannual profile surveys and a beach plan survey every year,
details of which can be found in the explanatory notes in Annex A. Additionally,
bathymetric surveys of the adjacent seabed were conducted in 2004 and 2006. A
network of tide and wave gauges has also been established, the nearest one being the
tide gauge on Herne Bay Pier Head. Figure 1.1 illustrates the location of this unit and
other wave and tide gauges.

1.1 Management Unit 5C: Herne Bay
This unit is approximately 6km in length, consisting of a concrete sea wall fronted by a
mixed shingle beach, held in place by a timber groyne field. The predominant feature
along this frontage is a rock breakwater, situated approximately in the middle of MU5C,
which, along with the pier forms the harbour. In addition, there is a short section of rock
revetment in the Beltinge area of MU5C. The majority of the defences are considered to
be in a good condition.
Several shingle recharge schemes have also been employed along the majority of this
unit, involving material being recycled from in front of the bandstand to a location
adjacent to the east of the pier, from where it originated. Approximately 5,000m3 is
transported between these locations annually.
The foreshore is considered to be relatively stable in this unit. The highest foreshore
levels are around the pier and Central Parade but are lower at Bishopstone. According
to the SMP (1996), the Mean Low Water (MLW) line between Hampton Pier and Herne
Bay Pier indicates that fluctuations in the beach levels have occurred over the last 100
years. The sediment movement along this frontage is generally from east to west, but
on occasions this does reverse.
The eastern part of this frontage is designated as part of the Thanet Coast and
Sandwich Bay SPA/Ramsar site, as well as the Thanet Coast SAC, and also includes
SSSI sites. This is because the coastline supports several nationally important breeding
and wintering populations, including the Little Tern (Steerna albifrons) and Golden
Plover (Pluvialis apricaria). It is also a very important site for invertebrates, with 15
threatened and 3 endangered species recorded in this area.
This report covers the changes in beach topography between the 2007 summer beach
management plan survey and the most recent 2008 survey.
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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
A schedule of completed surveys from the commencement 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 Annex B, superimposed upon the ortho-rectified aerial photographs of 2005.
The method used for deriving Digital Ground Models is given in the Explanatory Notes
(Annex A).
Table 2.1: Schedule of Topographic Surveys

MU5C
Profile

Beach Plan

02/03/2003
11/09/2003
13/10/2003
24/03/2004
20/08/2004
11/11/2004
26/02/2005
26/05/2005
21/11/2005
31/03/2006
28/08/2006
07/12/2006
05/03/2007
31/08/2007
13/11/2007
26/02/2008
20/06/2008

Post-storm

29/11/2004

2.2 Bathymetric
A schedule of surveys from the commencement 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 Bathymetric Surveys

MU5C
Date

Line Spacing

Distance Offshore

18/11/2004
17/02/2007

50m
50m

1,000m
1,000m
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3.0 Analysis
3.1 Difference Models
Now that the 2008 BMP data set has been compiled, it is possible to overlay the results
of the survey with BMP data from 2007. 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 2007 & 2008, 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 2008 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.

4
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3.3 Unit 5C
To aid analysis the unit has been split into 7 sections, as depicted in Figures 3.1-3.3.
Table 3.1 provides a summary of volume change within each polygon during the period
between the 2007 and 2008 summer surveys. A more detailed summary of erosion and
accretion can be found at Section 4 of this report.

Table 3.1: MU5C - Summary of Erosion/Accretion Totals

Cell
1–3
4
5–6
7
8 – 11
12
13 – 17

Area
(m²)
80,692
10,394
32,828
20,740
51,729
25,748
94,633
Net

Error
Estimate*
(m3)
+
/- 2,450
+
/- 312
+
/- 984
+
/- 622
+
/- 1,552
+
/- 773
+
/- 2,840

Erosion/Accretion
(2006 to 2007)
(m3)
-3,770
-543
-1,434
-956
-542
-798
-4,441
-12,484

Erosion/Accretion
(2007 to 2008)
(m3)
-5
502
1,594
222
-720
1,998
-1,101
2,490

* 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

Detailed analysis for each section is provided on the following pages.
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Figure 3.1: Unit 5C Beach analysis sections (West)

Figure 3.2: Unit 5C Beach analysis sections (Central)

Figure 3.3: Unit 5C Beach analysis sections (East)
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3.3.1 Section 1: Cells 1 to 3 (West Cliff)
At the western extent of MU5C, Cell 1 covers the area adjacent to Hampton Pier.
Over the last year, a total loss of -1,212m3 was recorded, predominantly next to
the Pier itself. Here material has been lost from both the beach face, and the
berm; this erosion of beach material is visible on Profile 4a00973 (Figure 3.4).
Cell 2 marks the western extent of the MU5C groyne field. Most profiles have
experienced slight accretion or erosion (approximately 2-3m3), indicating the
effectiveness of the groynes. The terminal structures to the east (Herne Bay
Pier) and to the west (Hampton Pier) of this section may also aid beach stability
in this area, as sediment transport is limited by these structures, therefore little
sediment is lost to the external littoral system.
Cell 3 contains profiles that are both eroding and accreting, with the majority of
profiles subject to accretion. Profiles in the most western extent of the cell, have
seen erosion in 2007-2008, with a reduction in material between the spring and
summer surveys of approximately 20m3. Overall this section has gained beach
material, with an accretion of 293m3 recorded.

Figure 3.4: Profile 4a00973
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3.3.2 Section 2: Cell 4 (Highway Wall)
The profiles in this section have experienced a variety of beach material
movement over the last year, with the majority of volume changes are around 12m3. There has been little or no accretion towards the eastern-most areas of this
section, with two predominant sections of gain, toward the west and central
areas. Larger gains are experienced at Profiles 4a01002 and 4a01004 and are
visible at the high tide mark. These gains are illustrated by Profile 4a01004
(Figure 3.5), which clearly shows a berm forming at 37m chainage, and is most
significant accretion in this section in 2007-2008.
Overall, this section has, on the whole, accreted in sediment over the past
reporting period, totalling 502m³ of beach material.

Figure 3.5: Profile 4a01004
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3.3.3 Section 3: Cells 5 to 6 (Lane End)
Cells 5 and 6 include areas of both erosion and accretion, however, some are
more noticeable than others. Accretion is predominantly found on the western
side of the groyne bays, suggesting the direction of longshore drift to be east to
west. This contrasts with the previous year’s results, which exhibited an east to
west movement. The overall gain in Cell 5 is 404m3 and for Cell 6 the gain is
1,190m3. Neither section has altered significantly in relation to the total volume
of beach material in the sections. The trend appears to be alternating between
erosion and accretion, suggesting the beach is naturally stable.
Figure 3.6 shows the accretion of material across the majority of beach face on
Profile 4a01020, with an increase in beach volume by up to 0.5m3 over this
reporting period.

Figure 3.6: Profile 4a01020
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3.3.4 Section 4: Cell 7 (Herne Bay Breakwater)
Section 4 has experienced little change in 2007-2008, although there are two
distinct areas of erosion and accretion. The accretion at Profile 4a01025 (Figure
3.7), the centre of the accreting area, was 55m3. this increase was due to a
recycling event in March 2008 that raised the beach elevation to a healthier level.
Material was recycled from the area of erosion (explaining the apparent erosion)
and deposited in the area that has, as a result, accreted. It is this that has
contributed to the overall trend of accretion (222m3) in Section 4.
The presence of Herne Bay Pier, and the Herne Bay breakwater result in the
remainder of the beach experiencing very little tidal/wave action, and
subsequently there are insignificant changes to the remaining beach profiles.

Figure 3.7: Profile 4a01025
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3.3.5 Section 5: Cells 8 to 11 (Central Parade to East Cliff II)
Section 5 is characterised by erosion. Cell 8 is mainly erosive, except for one
profile (4a01036, Figure 3.8), located to the west of the Pier. The overall erosion
for this section is 356m3, which is the largest loss since the monitoring
programme began in 2003.
Cells 9, 10 and 11 show similar trends to that of the groyned beach within Cells 2
to 6. Along the eastern side of the majority of groyne bays, accretion has
occurred (albeit at low levels), whilst along the western side, erosion is prevalent.
It appears that this trend is a reversal of what occurred in previous years where
erosion occurred on the eastern side and accretion on the western side (see
MU5C 2007 BMP report). Localised storm events and short-term wind /wave
climate shifts are probable causes of this reversal in the littoral drift direction.
Despite the aforementioned changes, the beach within Cells 8 to 11 has
remained relatively stable over the reporting period, as fluctuations in beach
volume were relatively minor when compared to total beach volume. Cell 10
experienced a loss of 44m3 and Cell 11 only 33m3.

Figure 3.8: Profile 4a01036
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3.3.6 Section 6: Cell 12 (East Cliff II-III)
Cell 12 has accreted 1,998m3 within the last year, a reversal of the trend in 20052007 when significant amounts of beach material were lost. This material has
accumulated in two main areas, and again appears to accumulate on the eastern
side of the groyne bays, suggesting littoral drift is occurring in a west-east
direction. This section appears to have lost very little material, and that being
eroded has been removed from the eastern end of the section.

Figure 3.9: Profile 4a01087
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3.3.7 Section 7: Cells 13 to 17 (East Cliff III)
Cell 13 shows a loss of sediment over the reporting period in the order of 225m³,
the result of small losses along a large proportion of the cell. There have been
small amounts of erosion from the western sides of the groyne bays, with little
deposition on the east sides.
To the east of the rock revetment, Cell 14, the beach face displays a fluctuation
in volume, despite the presence of groynes. There is a linear pattern of beach
erosion, extending along the crest of the beach for the majority of this unit.
Figure 3.10 illustrates Profile 4a01112, where the linear erosion can be seen at
48m chainage. Overall, 1,037m³ of beach material was lost from Cell 14.
Cell 15 has experienced erosion over the past year, depleting the beach of
1,072m³ of material. This erosion has occurred in a similar pattern to that in Cell
14, however, there is less loss on the beach crest.
Although Cells 14 & 15 have eroded by 2,109m3 over the last year, this figure
relative to the total beach area indicates that the beach here has remained
relatively stable.

Figure 3.10: Profile 4a01112

Throughout the remainder of Section 7, little change over the last year can be
reported. Cells 16 and 17 have marginally increased in volume by no more than
600m³ each, suggesting the beach is in equilibrium.
Sediment has been deposited along the crest of the beach, as well as towards
the western end of Cell 16. This area, at the mouth of Bishopstone Glen, is more
mobile than the surrounding coastline, often the result of runoff down the glen
during extreme rainfall events. Cell 17 shows little change, with small areas of
sediment deposition sporadically distributed across the beach face.
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4.0 Recycling Works
To maintain the required level of defence at the Herne Bay frontage, MU5C, it is
required that beach recycling occurs on an annual basis. Material is recycled from in
front of the bandstand, where it collects, and is recycled to a position adjacent to the
east of the pier, from where it originated. Approximately 5,000m3 is transported
between these locations annually.
The last recycling event to occur was on March 16, 2007, when material was moved
from the still area of water, behind the breakwater, in front of the bandstand, to the
starved areas either side of the central pier.
There have been no recycling works during the 2007-2008 reporting period, this has
been due to a natural increase in sediment levels, following three successive years of
sediment loss.

23
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5.0 Long Term Summary
At the start of monitoring in 2003, beach levels within MU5C generally followed an
accretionary trend. The area from West Cliff to Herne Bay Breakwater displayed beach
volume gains, a trend that continued from Central Parade to East Cliff. The largest
erosion was recorded in Section 11, where 441m3 was lost. When considering the total
beach volume of this area however, (14,330m3) and the survey error margin (430m3),
this loss is minimal (Table 3.1). Since 2003, there has been an increasing trend towards
erosion within MU5C, as displayed in Table 4.1, although this has weakened slightly
following the collection of the 2008 data.
Between 2004 and 2005, there were significant changes to beach volumes across the
entire unit, compared with those results of the previous year. Hampton in particular
experienced marked losses, the most significant being adjacent to the terminal groyne
(Hampton Pier), where the beach eroded by 2,235m3. At the eastern extent of the unit,
however, the accretionary trend of the previous year continued, albeit at a reduced
magnitude.
Conversely, between 2005 and 2006, beach volumes appeared to follow a similar
pattern to the events of the 2003-2004 reporting period, with increases occurring at
Hampton and the Harbour Beach, and losses (relative to the previous year) at the
eastern extent.
However, 2006-2007 was characterised by the most significant changes to beach
volume since monitoring began in 2003. With only a few exceptions, significant levels of
erosion were experienced throughout the entire frontage, the largest being adjacent to
Hampton Pier, where 3,453m3 of beach material was lost from the beach. It appears
that at this location, beach levels alternate between accretion & erosion. This may be
caused by localised storm events or short-term shifts in wind and wave climates. The
predominant direction of littoral drift along this unit is west to east, but from the results
displayed in Table 5.1, this is reversed from east to west.
The most recent data goes against the predominant trend of the last few years as,
similar to 2003, there is an overall trend of accretion in MU5C (2,490m3). This has
reduced the long-term loss to 3,594m3 over the 6 years of monitoring.
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Table 5.1: Beach Volume Change Summary (2003 - 2008)

Area

Volume Change (m3)

Section 1
Section 2
Section 3
Section 4
Section 5
Section 6
Section 7
Section 8
Section 9
Section 10
Section 11
Section 12
Section 13
Section 14
Section 15
Section 16
Section 17

2003 2004
630
1,149
1008
342
1,102
659
421
188
-409
219
-441
1,940
520
-77
424
409
19

2004 2005
-2,235
-88
-369
-433
-56
283
-644
593
375
-738
280
288
216
-264
55
696
1,006

2005 –
2006
401
205
318
-22
504
-402
149
-1
-1,067
-283
124
-956
-438
-443
472
433
338

20062007
-3,453
-325
8
-543
-806
-628
-956
434
49
-738
-287
-798
-406
-17
-2,041
-1,352
-625

20072008
-1,212
914
293
502
404
1,190
222
-356
-287
-44
-33
1,998
-225
-1,037
-1,072
638
595

-5,869
1,855
1,258
-154
1,148
1,102
-808
858
-1,339
-1,584
-357
2,472
-333
-1,838
-2,162
824
1,333

NET

8,103

-1,035

-668

-12,484

2,490

-3,594

NET
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6.0 Wave Climate
The wave data is recorded by an Etrometa step gauge situated on the old pier head at
Herne Bay.
2007-2008 was a fairly quiet year in terms of storms, with only two storms above the
threshold and none exceeding 1.7m Hs. However, neither of these required a poststorm survey to be carried out. In addition, a storm that was below the usual threshold
has been included, since it was accompanied by a 2m storm surge (Figure 6.1), and
required a post-storm survey. The data transfer system of the step gauge was changed
during the spring of 2008. Problems remain with the HF telemetry, as is evident by the
patchiness of data and the system will be replaced as soon as possible.

Figure 6.1 Herne Bay storm events 09/11/2007

A detailed analysis of the wave climate for July 2007 to June 2008 is given in Annex D.
26
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7.0 Storm events
A fairly quiet year in terms of storms, with only two storms above the threshold and
none exceeding 1.7m Hs. A storm which was below the usual threshold has been
included, since it was accompanied by a 2m storm surge.
The data transfer system of the step gauge was changed during the spring of 2008.
Problems remain with the HF telemetry, as is evident by the patchiness of data (Figure
7.1) and the system will be replaced as soon as possible.

Figure 7.1; Monthly time series of Hs at Herne Bay

Blue Line – Significant wave height (Hs)
Red Line – Storm threshold (1.6m)
Green Line – Post-storm survey
The largest storm occurred on 16th March 2008. However, despite being a significant
storm for much of the English Channel coast, at Herne Bay this storm was a relatively
short-lived event, only just exceeding the storm threshold. It peaked an hour before
High Water, and was accompanied by a moderate surge of 0.65m.
The Hs of the storm on 26th May 2008 reached the storm threshold (1.6m), although the
storm surge was only 0.2m. This storm exceeded the threshold only during the brief
periods where the water depth was greatest, over the top half of the tidal cycle; at other
times, wave shoaling and dissipation reduced the wave heights considerably.
The other post-storm survey was carried out following the event on 9th November 2007.
This storm, although not particularly extreme in term of significant wave height, was
accompanied by a significant storm surge of 2.51m at High Water. The surge persisted
some 12 hours, and was generated by strong north or north-westerly winds behind a
deep low pressure system that tracked across the northern North Sea. However, the
only location exhibiting any significant change was MU5E – beach profiles showed little
significant variance to the autumn profile survey.
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8.0 Performance Overview
8.1 Sediment Dynamics
According to the Isle of Grain to South Foreland SMP (2007), sediment transport
patterns along this section are somewhat complicated, with littoral drift directions
alternating. This significantly affects the sediment budget for the coastal unit. The
presence of features such as Hampton Pier, Herne Bay Pier and the Harbour Arm
divide the frontage into semi-discrete cells, causing parts of the coastline to become
isolated from other sections, restricting sediment movement.
Across MU5C, beach levels appear to have adhered well to the design profile,
indicating that the beach across MU5C is of a relatively stable nature. Between the
western end of Herne Bay Pier and the Harbour Beach, the lowest volume levels were
recorded in 2005, especially between Profiles 4a01020 and 4a01031. Since this time,
levels have improved significantly. To the east of this location, beach profile surveys are
also currently comparable to the design profile. Both of these locations are recycling
sites, demonstrating the need for recycling in this area, to maintain beach levels and
protect the beach from the impacts of littoral movement.
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9.0 Conclusion
The MU5C frontage is following a long-term trend towards erosion, albeit at a relatively
small magnitude, despite the most recent data displaying accretion. Overall, the
difference models show patchy erosion and accretion, with accretion of only 2,490m3
over the entire management unit. Notably, it appears that the direction of longshore
transport has not changed and is still east to west. Since monitoring began, each
reporting year has seen this reversal in littoral movement, to varying degrees.
Despite a tendency towards erosion, and with the presence of timber groynes, concrete
sea walls and a number of terminal structures, the beach has remained stable. Profiles
displaying cross-sectional area and design levels data since monitoring began in 2003
indicate that beach recycling in and around Herne Bay Breakwater benefits this
coastline significantly. However, the data (especially profile data compared to design
beach profiles) suggests that a continuation of this recycling, and maintenance of the
current sea defences will be vital in coming years to protect the beach from natural
littoral movement.
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 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
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