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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
Annual Report 2011

BMP 2011

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

Isle of Grain to North Foreland – AR69

BMP 145

BMP 146

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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Abstract
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 (2010-2011). The key findings are
listed below:
•

During 2010-2011 the Herne Bay frontage gained 8,902m3. Five of the eight
polygons gained material.

•

The largest single loss has been calculated within Section 7, at the eastern end
of the management unit, which lost 236m3. However, this loss is not statistically
significant.

•

The largest gain (3,915m3) is located in Section 4, due to an area of significant
accretion in Polygon 11.

•

Two storm events exceeded the defined level of 1.6m Hs.
required a post storm survey to be carried out.

However, none

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 2011 and Spring 2012,
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 2012 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

Beach Management Plan Site Report 2011
4aMU5C – Herne Bay

1.0 Introduction
As part of the strategic regional coastal monitoring project, the beach has been
surveyed three times a year since the summer of 2003, using land based GPS
techniques. These consist of bi-annual 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 of the adjacent seabed were conducted in 2004
and 2006, and a network of tide and wave gauges has been set up in the southeast
region. The location of the frontage is shown in Figure 1.3 and also includes the nearest
wave buoy and tide gauge.
This report covers the changes in beach topography between the 2010 Beach
Management Plan (BMP) survey and the 2011 BMP survey.

1.1

Coastal Processes

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 2010 and summer 2011.

Figure 1.1 – Herne Bay looking east

Figure 1.2 – Herne Bay looking west
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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..

1.2

Defence & 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.

2

This map is based upon Ordnance Survey material with
the permission of Ordnance Survey on behalf of the
Controller of Her Majesty's Stationery Office © Crown
copyright.
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Figure 1.3: Site Location and Wave/Tide Gauges
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2.0 Design conditions
Design conditions for Herne Bay will be finalised in the 2012 BMP report, which will be
written following the submission of the Herne Bay Strategy study.

3.0 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).

3.1

Topographic Surveys

The schedule of completed surveys since the start of the Regional Monitoring
Programme is given in Table 3.2. Digital Ground Models (DGMs) of the 2011 BMP
topographic survey are shown in Annex B superimposed upon the ortho-rectified aerial
photographs of 2008. The method used for deriving Digital Ground Models is given in
the Explanatory Notes (Annex A).
Table 3.1: 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
11/10/2010

Beach Plan
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

07/03/2011
02/09/2011

Post-storm

02/09/2011

4

Beach Management Plan Site Report 2011
4aMU5C – Herne Bay

3.2

Bathymetric Surveys

The schedule of surveys since the start of the Regional Monitoring Programme is given
in Table 3.1.

Table 3.1: Schedule of Bathymetric Surveys

MU5C
Date

Line Spacing

Distance Offshore

18/11/2004

50m

1,000m

17/02/2007

50m

1,000m

4.0 Beach management operations
To maintain the required level of defence in the harbour, beach recycling occurs on an
annual basis. Material is recycled from in front of the Bandstand, and is moved to the
east of the pier, from where it originated. In addition this year, material overtopping the
launch ramp east of the Neptune Arm car park was also used, with approximately
2,500m3 being moved in Spring 2011. Detailed recycling logs can found in Annex C.
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5.0 Coastal Process analysis
To aid purposeful analysis the unit has been split into seven sections as depicted in
Figure 5.1. These reflect changes in beach configuration and/or the presence of
terminal structures. Table 5.1 provides a summary of volume change within each
between the 2009 and 2011 summer BMP surveys.
This unit contains 134 profiles that are surveyed in conjunction with the annual beach
plan survey. Of these, 23 are designated profiles that are re-surveyed twice a year in
spring and autumn and in the aftermath of major storm events. Detailed analysis for
each section is provided on the following pages.

Table 5.1: MU5C - Summary of Erosion/Accretion for 2009-2011
Section

1

2
3

4

5

6

7

Polygon

Area
(m²)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

10,183
11,983
15,223
10,153
12,997
9,606
14,042
19,687
10,916
10,499
9,940
11,575
8,251
8,396
6,746
6,807
4,898
7,299
7,838
8,778
5,962
6,055
7,297
5,179

Error
Estimate*
(m3)
+/- 305
+/- 359
+/- 457
+/- 305
+/- 390
+/- 288
+/- 421
+/- 591
+/- 327
+/- 315
+/- 298
+/- 347
+/- 248
+/- 252
+/- 202
+/- 204
+/- 147
+/- 219
+/- 235
+/- 263
+/- 179
+/- 182
+/- 219
+/- 155

Erosion/Accretion
(2009 to 2010)
(m3)
5,108
- 452
-1,201
-1,260
-1,842
-831
-953
89
148
608
195
3,284
-3,693
-872
2
-169
1,592
1,664
152
791
921
58
63
-335

Erosion/Accretion
(2010 to 2011)
(m3)
879
573
-367
-480
505
127
443
152
926
985
2,451
-754
307
-56
719
146
1,543
265
478
54
209
33
-374
138

Net
3,067
8,902
* 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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5.1

Beach Profile Analysis
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 2011 BMP survey beach profiles have been crossreferenced 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.

5.2

Volumetric Analysis – Difference Models
Now that the 2011 BMP data set has been compiled, it is possible to overlay the
results of the survey with BMP data from 2010. This enables comparative
volumetric analysis to be undertaken to determine change over a given period.
Through the use of three-dimensional 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
(1-10), 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 2010 & 2011, 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.

5.2.1 Section 1 (Polygons 1 – 4, Profiles 4a00970 – 4a00996)
This section extends from Hampton Pier to Selsea Avenue. During 2010-11 this
section only gained 605m3 of beach material, a statistically non-significant
change. Most of the changes that have occurred over the past year are confined
to the beach crest and upper beach face. The beach is mostly un-groyned and
beach change is distributed in a linear pattern, suggesting that cross-shore
transport dominates this section.

5.2.2 Section 2 (Polygons 5 – 7, Profiles 4a00997 – 4a01023)
Reversing the previous years’ losses, Section 2 gained 1,075m3 in 2010-11, with
all polygons gaining material. This section of MU5C is groyned, which may
15
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explain the low magnitude of change. The largest area of accretion is adjacent to
the pier in Polygon 7, as shown on Profile 4a01023 (Figure 5.2). This is probably
due to the recycling works east of the Neptune Arm that, where material was
deposited next to the pier in Polygon 8 and may have subsequently moved west.

Figure 5.2 – Profile 4a01023

5.2.3 Section 3 (Polygon 8, Profiles 4a01025 – 4a01034)
Section 3 consists of Polygon 8 only, and is enclosed by the pier and harbour
arm. As a result, it is more protected than the rest of the management unit. This
beach is also intensively managed, with material moved from east to west every
spring. This prevents a build-up of material at the head of the harbour. Material
continues to be transported around the harbour arm from east to west, and this
may explain the small gain of 152m3 in 2010-11.

5.2.4 Section 4 (Polygons 9 – 13, Profiles 4a01035 – 4a01089)
This section was the most accretive in 2010-11, gaining 3,915m3 of beach
material. The majority of this change occurred in Polygon 11, where 2,451m3
material was deposited. It is unclear what caused this, as no replenishment or
recharge was carried out. In addition, updrift erosion isn’t significant enough to
provide the source of this gain. However, the beach is very low in this area, so it
is possible that shingle can accumulate more easily than at other locations in
MU5C. Profile 4a01064 (Figure 5.3) illustrates this change, which occurred
across the whole beach face.
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Figure 5.3 – Profile 4a01064

5.2.5 Section 5 (Polygons 14 – 18, Profiles 4a01090 – 4a01113)
The second-most accretive section is Section 5, which gained 2,617m3 in 201011. As with the rest of the management unit, the majority of change is low level
and confined to the crest line. However, as with Polygon 11 in the previous
section, Polygon 17 has experienced a large area of significant accretion, and
which is equally unclear why it has occurred. There appears to be no immediate
updrift source, but it is possible that the rock revetment to the west is acting as a
terminal structure, trapping material. Profile 4a01109 (Figure 5.4) shows the
effect of this accretion on the beach profile.

5.2.6 Section 6 (Polygons 19 – 22, Profiles 4a01114 – 4a01132)
As with six of the seven analysis sections in MU5C, Section 6 also gained beach
material over the past year (774m3). Despite the presence of a dense groyne
field, any accretion or erosion is mostly confined to the crest. The exception is
the beach in front of Bishopstone Glen, where there is an area of significant
erosion. The mouth of the stream is not actively cleared, and usually flows under
the beach. However, erosion suggests higher flows causing a loss at the top end
of the beach, with material deposited at the toe.
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Figure 5.4 – Profile 4a01109

5.2.7 Section 7 (Polygons 22 – 24, Profiles 4a01134 – 4a01143)
This short section fronts the rock revetment at the base of Bishopstone Cliffs. It
is the only analysis section to have experienced a net loss in 2010-11, although
minimal at -236m3. This is mostly due to the changes adjacent to Bishopstone
Glen explained previously.

5.4

Bathymetric data analysis

It is not possible to undertake bathymetric analysis as the up-to-date survey data is yet
to be collected. Analysis will be included in a future BMP report.

5.5 Changes in Mean High Water Mark
The Mean High Water mark at Herne Bay is +2.13m OD. The MHW contour has been
cut out of the Digital Ground Models for 2003 (the first dataset) and 2011 (the current
dataset) and compared in Plate 3; shown below. In general, the 2011 MHW mark
remained broadly similar to 2003. The few exceptions include the harbour beach, where
intensive anthropogenic management is probably the cause of any changes, and
adjacent to Hampton Pier, where material has historically accumulated.
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6.0 Long-Term Summary
Table 6.1 illustrates the long-term changes in beach volume for Management Unit 5C
since 2003. These figures include any replenishment that has been carried out since
monitoring began.
Overall, the net negative change of 1,629m3 suggests that this management unit is
relatively stable. However, the predominant trend, both annually and spatially
throughout the frontage is of low-level sustained erosion. This has been the net trend in
four of the seven analysis sections and in five of the eight years since monitoring
began.
However, for the past two years the net trend is an increasingly accretive one, with a
gain of 8,902m3 over the past year. It is unclear what is causing this trend, as there
have been no significant recharge schemes updrift of MU5C. However it is possible that
the less stormy winter conditions may help, as less beach material is removed by storm
events.
Table 6.1: Long-Term Beach Volume Change Summary (2003 - 2011)

Section
1

Section
2

Section
3

Section
4

Section
5

Section
6

Section Volume
7
(m3)

Polygons
1-4

Polygons
5-7

Polygon
8

Polygons
9 - 13

Polygons
14 - 18

Polygons
20 - 22

Polygons
23 – 24

Net

2003 – 2004

1,599

2,143

351

723

912

849

434

7,011

2004 – 2005

-2,175

-408

-527

1,021

-610

-28

390

-2,337

2005 – 2006

1,418

-123

214

-1,683

-1,141

757

233

-325

2006 – 2007

-1,891

-1,619

-947

-1,206

-695

-1,940

-760

-9,058

2007 – 2008

-1,654

1,550

298

213

-697

-553

756

-87

2008 - 2009

-1,622

-110

-135

-2,354

-2,281

-1,535

-765

-8,802

2009 - 2010

2,195

-3,626

89

542

2,217

1,922

-272

3,067

2010 - 2011

605

1,075

152

3,915

2,617

774

-236

8,902

Net

-1,525

-1,118

-505

1,171

322

246

-220

-1,629

Year
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7.0 Wave Climate
The wave data is recorded by an Etrometa step gauge situated on the old Herne Bay
pier head. This reporting year contains three storm events, with the storm occurring on
23 December 2010 being the highest recorded since the deployment of the step gauge
in March 1996. A detailed analysis of the wave climate for September 2010 to August
2011 is given in Annex D.

Figure 7.1 Monthly Hs for Herne Bay

Highest storm
This storm recorded the highest waves since the deployment of the step gauge in
March 1996. The meteorological station located at Herne Bay recorded wind speeds of
14-18 m/s (28-34 knots; Force 7) for an 18-hour period either side of the storm peak.
These winds were predominantly from the north. The graph of Hs displays tidal
modulation. This effect is primarily due to shallow water effects, where wave height
decreases with water depth; this is particularly evident during spring tides (as is the
case in this storm). The storm was accompanied by a surge of around 0.5 m.
Second highest storm
This storm is similar to the highest storm of the reporting year. The meteorological
station located at Herne Bay recorded north to north-easterly winds with speeds of 9-14
m/s (17-27 knots; Force 5-6) for over 36-hours leading up to the storm peak. The storm
peak occurred at High Water.

9.1

Storm Events

Although all these storms exceeded the threshold, beach inspections concluded that
the beach had not changed significantly. Therefore no post-storm surveys were carried
out.
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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 2011 and Spring 2012.
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 2012 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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