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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

MU5B
(Swalecliffe)

This Unit
(MU5C)

MU5D
(Bishopstone)

Isle of Grain to North Foreland – AR10

BMP 26

BMP 27

No Report

Isle of Grain to North Foreland – AR21

BMP 46

BMP 47

No Report

Isle of Grain to North Foreland – AR21

BMP 62

BMP 63

No Report

Isle of Grain to North Foreland – AR39

BMP 81

BMP 82

No Report

Isle of Grain to North Foreland – AR49

BMP 102

BMP 103

No Report

Isle of Grain to North Foreland – AR59

BMP 123

BMP 124

No 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
Shingle beaches provide a vital element of the flood and coastal erosion defences
along the Herne Bay 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 in the previous year (2009-2010) and compares these to
baseline surveys conducted at the outset of the project in 2003. The key findings are
listed below:
•

During 2009-2010 the Herne Bay frontage gained 3,100m3, which is quite low in
comparison to the loss of 8,835m3 in 2008-2009. Ten of the eighteen polygons
gained material and the majority of these are located central and west within the
management unit.

•

The largest single loss has been calculated within section 6, just west of the
Herne Bay Pier at Lane End, which lost 4,582m3 in the one recording year. The
most feasible explanation for this loss is littoral drift, as the gain in neighbouring
section 5 accounts for the lost volume.

•

The largest gain (4,723m3) is located in section 1, polygon 1; where material has
built up against Hampton Pier, again a result of littoral drift.

•

Several of the trends displayed in this year’s report are the reversal of the 20082009 report. In particular Polygon 14, just east of the Herne Bay Sailing Club,
gained a large of volume of material during 2009-2010 but had lost a large
volume the previous year.

•

Three storm events exceeded the defined level of 1.6m Hs. The second highest
recorded wave height since the gauge was deployed in March 1996 occurred on
the 7th January 2010, reaching 2.02m.

•

Annual Recycling continued around the Pier to alleviate the continual
transportation either side of the Pier and within the Harbour.

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 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
This report covers Herne Bay beach which extends from Hampton Pier (west) to
Bishopstone Cliffs in the east, on the North Kent Coast (Figure 1.1 & 1.2). Boundaries
for the extent of this report are consistent with the Isle of Grain to Dover Harbour
Shoreline Management Plan (1996). This 5.25km mixed shingle beach is backed by
the low lying residential and commercial town of Herne Bay. The closest wave/tide
gauge is positioned on the old Herne Bay Pier Head, it is non-directional for wave and
tide but additionally supplies wind data for the North Kent coast. This coastline is
managed by Canterbury City Council who implements the Hold the Line policy in order
to protect residential and business infrastructure. The purpose of this report is to
analyse the topographic changes between summer 2009 and summer 2010.

Figure 1.1 – Herne Bay looking east

Figure 1.2 – Herne Bay looking west

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 1.3 illustrates the location of this unit and
other wave and tide gauges.
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1.1 Coastal Processes & Management
This unit consists 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 central within the unit, which along with the pier
forms the harbour. In addition, there is a short section of rock revetment in the Beltinge
area.
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, recycling
material from in front of the bandstand to its original location east of the pier within the
harbour arm. 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 and are lowest 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, however 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.

3

Figure 1.3: 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
A schedule of completed surveys from the commencement of the Regional Monitoring
Programme is given in Table 2.1.
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 Topographic Surveys

MU5C
Profile
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
16/10/2008
26/02/2009
27/07/2009
19/10/2009
16/03/2010
16/08/2010

Beach Plan

Post-storm

11/09/2003

20/08/2004
29/11/2004
26/05/2005

28/08/2006

31/08/2007

20/06/2008

27/07/2009

16/08/2010
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2.2 Bathymetric Surveys
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 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 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
To aid purposeful analysis the unit has been split into 7 sections of 17 polygons 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 2009 and 2010 summer surveys. A more detailed summary of erosion and
accretion can be found at Section 4.
Table 3.1: MU5C - Summary of Erosion/Accretion for 2008-2010*

Section 1
Section 2
Section 3
Section 4
Section 5

Section 6

Section 7

Polygon

Area
(m²)

Error
Estimate
* (m3)

Erosion/Accretion
(2008 to 2009)
(m3)

Erosion/Accretion
(2009 to 2010)
(m3)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

22,422
18,026
11,404
6,652
9,920
14,424
19,867
11,251
10,534
10,539
12,148
16,231
13,643
12,510
17,095
11,610
7,168
5,384

+/- 673
+/- 541
+/- 342
+/- 200
+/- 298
+/- 433
+/- 596
+/- 338
+/- 316
+/- 316
+/- 364
+/- 487
+/- 409
+/- 375
+/- 513
+/- 348
+/- 215
+/- 162

-1,365
-187
-60
-103
147
-146
-136
-444
-586
-366
-837
-482
-699
-1,265
-1,275
-264
-416
-351
-8,835

4,723
-1,860
-1,817
-543
-878
-992
83
143
523
294
3,231
-4,542
-195
3,291
1,003
913
40
-318
3,100

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.

Detailed analysis for each section is provided on the following pages.
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Figure 3.1: MU5C Beach Analysis Sections (West)

9

Figure 3.2: MU5C Beach Analysis Sections (Central

10

Figure 3.3: MU5C Beach Analysis Sections (East)

11

12

13

14

15

16

17

18

3.3.1 Section 1 (Polygons 1-3, Profiles 4a00970 – 4a01001)
Section 1 stretches from Hampton Pier to West Cliff. During 2009-2010 4,723m3
of material accumulated next to Hampton Pier. Due to the east-west littoral drift
direction this feature tends to trap the majority of sediment travelling east to west
allowing most sediment to remain within the sub cell. Table 3.1 shows a reversal
of the previous year’s trend. Figure 3.4 graphically illustrates the area of gain
across the cross section; which evidently is across the whole beach profile. All
the volumetric changes within this section are considered to be highly significant.

MHWS

Figure 3.4 – Profile 4a00970

Further east in polygons 2 and 3, the overall volumetric change displays a loss of
1,860m3 and 1,816m3 respectively. Figure 3.5 shows the loss of material spread
across the whole profile; a 3m crest has emerged at the MHWS level. The losses
within these polygons are not as substantial as the beach change in polygon 1
and from the difference model it is visible that the majority of material has moved
east to west, accumulating in polygon 1.
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MHWS

Figure 3.5 – Profile 4a00991

3.3.2 Section 2 (Polygon 4, Profiles 4a01002 – 4a01007)
Section 2, West Cliff, lost a total of 543m3 during 2009-2010. This trend has been
apparent for five out of the seven years of monitoring. Although this loss is the
net change the difference model shows losses just west of the polygon and gains
east of the polygon.
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3.3.3 Section 3 (Polygons 5-6, Profiles 4a01008 – 4a01023)
Section 3 is situated just west of Herne Bay Pier which offers some level of
protection from the Harbour Arm. It consists of two polygons, 5 and 6, which lost
878m3 and 992m3 respectively; both significant losses according to error
calculation (Table 3.1). The losses are towards the eastern side of the polygons
which can be explained by the presence of large groynes dividing the polygons.
Polygon 6 is separated from polygon 7 by a rock groyne, further supporting the
east to west littoral drift.
The largest area of erosion is adjacent to the Pier in Polygon 6, which could be
explained with reference to the annual recycling scheme. The area of loss in
polygon 6 is the extraction site for recycling which occurs in March. A possible
explanation could be that the beach levels which are considered “normal” for this
section at this time of year have not yet been reached, and if this section was to
be surveyed one month later the beach may show no change as the beach had
been transported back to its original site. The difference model shows the loss to
be located across the lower and mid section of the beach which suggests this
explanation to be feasible. Secondly a gain of beach material is present in the
fifth groyne bay from the pier which is the deposition site for the recycling; further
supporting the ideology.
However it must be noted that the erosion may, or may not, continue to the top of
the beach but due to a fenced off area the top of the beach was not surveyed
(Figure 3.6 shows the top of the beach mirroring the 2009 results).

MHWS

Figure 3.6 – Profile 4a01023
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3.3.4 Section 4 (Polygon 7, Profiles 4a01025 – 4a01034)
The presence of Herne Bay Pier and the Herne Bay breakwater provides a
sheltering effect which reduces wave action within the harbour. Subsequently,
the beach changes are negligible as a result of the annual recycling which
preserves the beach levels in the summer months. Without the heavy
maintenance this section of beach would be severely malnourished and have
little material fronting the seawall.

3.3.5 Section 5 (Polygons 8-11, Profiles 4a01035 – 4a01082)
These volumetric calculations for 2009-2010 have demonstrated a distinct
increase in beach material in comparison to 2008-2009. Every polygon
accreted, two of five by substantial values (polygon 6 increased by 523m3 and
polygon 11 by 3,231m3). The trend within this section mirrors that of polygon 1,
whereby the terminal structure to the west of both sections is heavily influencing
the behaviour of the shingle to the east. The most reputable explanation for this
has to be the influence of wave energy from east to west, suggesting the
previous years (2008-2009) littoral drift was in a west to east direction. However;
this explanation does not account for the large losses experienced during 20082009, where every polygon eroded by a substantial volume (Table 3.1).

Polygon 11 represents the largest volumetric change; during 2008-2009 by
losing 837m3 but the following year gained 3,231m3. The cross-section in Figure
3.7 shows the gain across the upper beach which corresponds with the
difference model in Plate 1 – 4 of 7.

4m advance

MHWS

Figure 3.7 – Profile 4a01067
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3.3.6 Section 6 (Polygon 12, Profiles 4a01083 – 4a01095)
Section 6 comprises of only one polygon; polygon 12. The volumetric change
here is the largest single loss across the frontage (4,542m3). The vast loss can
be located further along the coast in Section 5 as the large gain can account for
the majority of material from section 6. Figure 3.8 graphically illustrates the
losses across the whole beach face; this profile is not totally representative of the
whole section, more an emphasis of a severe area of material loss.

0.9m fall

MHWS

4.5m retreat

Figure 3.8 – Profile 4a01088

3.3.7 Section 7 (Polygons 13-17, Profiles 4a01096 – 4a01139)
This is the most western section which fronts the Bishopstone Cliffs. It appears
to follow the general trend by counteracting the behaviour of the previous year.
During 2009-2010 the section gained 4,734m3 which had previously lost 4,270m3
in 2008-2009; a close balance of material during the two years. This sizeable
gain may have come from further east, most likely transported from Reculver
(east) however visually there is not a great volume of shingle there.
Polygon 17 shows a parallel linear gain and loss on the lower area of the beach;
creating a flatter beach profile due to the erosion at the top of beach and
accretion towards the beach toe and foreshore.
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3.4 Coastal Works
To maintain the required level of defence at the Herne Bay frontage, it is necessary that
beach recycling occurs on an annual basis. Material is recycled from in front of the
bandstand, where it collects, and is moved 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 in March 2010, 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.

3.5 Sediment Budget
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 Hampton Pier, Herne Bay Pier and the Harbour Arm restrict sediment
movement.
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4.0 Long-Term Summary
Table 4.1 shows the changes in volume for each management unit since 2003. These
figures include any replenishment that has been carried out since monitoring began.
Table 4.1: MU5C Beach Volume Change Summary (2003 - 2010)

Volume Change (m3)
Section
1

2

3

4

5

6

7

NET

2003-2004

2,017

264

1,325

374

-365

1,852

1,742

7,209

2004-2005

-2,400

-332

187

-556

435

195

183

-2,288

2005-2006

1,398

-13

-145

216

-1,178

-937

239

-420

2006-2007

-2,105

-362

-1,089

-955

-536

-783

-3,327

-9,157

2007-2008

-1,505

330

1,176

299

-924

1,551

-972

-45

2008-2009

-1,612

-103

1

-136

-2,233

-482

-4,270

-8,835

2009-2010

1,046

-543

-1,869

83

4,191

-4,542

4,734

3,100

NET

-3,161

-759

-414

-675

-610

-3,146

-1,671

-10,436

The net loss since 2003 equates to 10,436m3. With the exception of the first and most
recent recording years, the net trend is that of erosion. The majority of material lost
must be explained by offshore transport or when the littoral drift is west to east, as this
management unit is subject to a multi-directional wave climate and the results of each
survey are influenced by the dominant wave direction in the period prior to the survey.
During 2003-2004 a net gain of 7,209m3 has been calculated, with a spread of
accretion across the whole frontage. The general trend shows both the ends of the
management unit to be accreting the largest volumes.
In 2004-2005 the net trend changed to an erosive value of 2,288m3, a more noticeable
divide between the east and west section evolved, with the west eroding and the east
gaining. This suggests a west to east littoral drift direction.
During 2005-2006 Herne Bay lost 420m3, with three of seven section accreting.
2006-2007 witnessed the largest loss to date as every section eroded; totalling a loss of
9,157m3 in one year.
The recording year 2007-2008 saw four of seven sections accreting, yet an overall loss
of 45m3, suggesting there is no measurable change.
25
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Between July 2008 and June 2009 the overall trend indicates a loss of 8,835m3,
regarded as highly significant. All sections lost material, with the exception of section 3,
which gained 1m3; this value is extremely low, and due to the possible error estimations
it may be that this section also lost material.
During the most recent recording year 2009-2010, the overall gain of material was
3,100m3; a value which is contrived of four accreting sections and three eroding
sections. The overall trend west of the Neptune Arm is erosive and the east is
accretive, regardless of this observation sediment movement within the polygons and
groyne bays illustrates a littoral drift direction east to west.
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5.0 Replenishment Scheme Performance Overview
Regular beach maintenance is undertaken within this management unit, usually in
March, to repair the winter damage to beach profiles. This work is located within and to
the west of the harbour arm where there are two separate deposition and extraction
sites. Figure 5.1 illustrates these locations.

Figure 5.1 – Location of extraction and deposition sites
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5.1 Deposition Site - within the Harbour
Date
Apr-04
Mar-05
Apr-06
Mar-07
Apr-08
Mar-09
Total

Volume
Deposited (m3)
5,780
5,880
5,300
3,964
1,530
1,650

Date
Apr-04
Mar-05
Apr-06
Mar-07
Apr-08
Mar-09
Total

25,530

Table 5.1 – Actual Volume deposited

CSA Value
(m2)
37
48
48
48
55
20
256

Table 5.2 – CSA Increase after deposition

Table 5.1 lists the calculated values for the deposition volume to the east of the Pier.
The total volume deposited over 7 years is 25,530m3. Table 5.2 lists the CSA volumes
calculated for Profile 4a01025, which totals 256m2. When dividing the m3 by the m2 the
value equates to 100, suggesting a 1m2 change in CSA represents a 100m3 actual
volumetric change. Figure 5.2 shows the beach area in m2 and the recycling events
until present day.
The CSA value in 2003 was 93m2 and the most recent CSA value is 91m2, suggesting a
loss of 2m2 since monitoring began in 2003. This value, when considering the recycling
volumes equates to -258m2. Divide this by the seven years of monitoring suggests a
loss of 37m2/yr, which converts to -3,700m3/yr.

5.2 Deposition Site – west of the Pier
The deposition site to the west of the harbour experiences volumes of gain similar to
those within the harbour, however records of these values are harder to pin point as this
section of coast is more exposed to wave energy, causing shingle to be moved
eastwards much quicker. This section of beach is of high importance, hence the
regular recycling works; however it is not as critical as the section within the harbour
arm, as the seawall toe is protected.
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Figure 5.2 - CSA Profile 4a01025 2003-2010

Alarm Level

Crisis Level

29

Beach management plan Site Report 2010
4a Unit 5C – Herne Bay

6.0 Wave Climate and Storm Events
The wave data is recorded by an Etrometa step gauge situated on the old Herne Bay
pier head.
This reporting year was relatively quiet in terms of storms over threshold, with only
three events exceeding the defined level of 1.6m Hs. However, the highest storm of the
year on 07 January 2010 peaked at 2.02m, which is the second highest recorded wave
height since deployment of the gauge in March 1996.
A detailed analysis of the wave climate for July 2009 to June 2010 is given in Annex D

Figure 6.1: Monthly Time Series of Hs at Herne Bay
Blue Line – Significant wave Height (Hs)
Red Line – Storm Threshold (1.6m)

Although these three storms exceeded the threshold, it was judged that they did not
have a significant effect on the coastline of MU5C, so no post-storm surveys were
carried out.
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7.0 Conclusion
The trend for the last seven years averages as erosive; however the short term results
indicate accretion as the overall trend for 2009-2010 gained 3,100m3 across the whole
frontage. Thirteen of the eighteen polygons omitted a significant change, exceeding
their potential error values, of the thirteen significant values six were accretive. This
compared to last year’s (2008-2009) results whereby ten polygons indicated significant
change and the unit lost 8,835m3 of material.
The littoral drift along this frontage can vary direction; however, during this reporting
period the direction is evidently east to west, due to the large volumes of material
accreting to the west of terminal structures. This is visible by Hampton Pier and the
Neptune Arm car park.
Scheduled future monitoring includes profile surveys in autumn 2010 and spring 2011,
and in addition storm surveys may be carried out if any event is deemed to have
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 available on the website
(www.channelcoast.org), and future surveys will be obtainable after satisfying the
projects quality assurance procedures.
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Profile Location Diagrams
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