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Executive 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 over the period June 2006 to August 2007, and makes
comparisons to previous surveys conducted since the outset of the project in 2003. The
key findings are listed below:
•

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 the reporting period of 2006 to
2007, a total loss of 12,484m3 was experienced across the unit. This has led to
a total loss of 6,084m3 of beach material since monitoring began in 2003. A
continuing erosive trend is subsequently experienced at Unit 5C.

•

Polygon 6, located directly adjacent to the western side of Herne Bay Pier is of a
dynamic nature, due to the movement of material from the western side of the
Pier to the groyne bays further to the west of the Unit. 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.

•

A notable trend of littoral drift reversal has occurred within the reporting period,
and indeed since monitoring began. In this particular reporting period (20072007), the direction of longshore transport appears to have shifted from
east/west to west/east.

•

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 inconsistency in short term trends. As with many coastal
areas, much annual variability is expected. Drawing conclusions with increased
confidence will therefore become possible as more data is collected with regards to
annual losses, net sediment drift, and erosion/accretion trends within designated
polygons.
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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 North Kent coastline from Hampton Pier to Bishopstone, managed by
Canterbury City Council. A Hold the line policy option is used in this unit in order to
protect residential conurbations (with areas set aside for tourism).
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. The current
monitoring comprises biannual profile surveys and a beach plan survey every year,
details of which can be found in the explanatory notes at Annex A. Additionally,
bathymetric survey of the adjacent seabed were conducted in 2004 and 2006.
Additionally, a network of tide and wave gauges has been established. Figure 1.1
illustrates the location of the unit and the nearest Wave and Tide gauges.

1.1 Unit 5C: Herne Bay
This unit is approximately 6km in length, consisting of a concrete sea wall fronted by a
mixed shingle beach, and timber groyne field. The predominant feature along this
frontage is a rock breakwater situated approximately in the middle of the unit.
Several shingle recharge schemes have also been employed along the majority of this
unit.
The foreshore is considered to be of a stable nature in this unit. The highest foreshore
levels can berecognised near the pier and Central Parade but they are variable at
Bishopstone. The majority of the defences are considered to be in a good condition.
The sediment movement along this frontage is generally from east to west, however on
occasions, this can be reversed.
The eastern part of this frontage is designated the Thanet Coast and Sandwich Bay
Ramsar site, SAC, SSSI and SPA.
Some areas of the coast support several nationally important breeding and wintering
populations, including 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 at this location. According to the SMP report (1996) the
MLW lines between Hampton Pier and Herne Bay Pier indicate that fluctuations in the
beach levels have occurred over the last 100 years.
This report covers the changes in beach topography between the 2006 summer beach
management plan survey and the most recent 2007 survey.
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Figure 1.1-1: 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 2.1-1.
Digital Ground Models of the 2007 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 2.1-1: Schedule of Topographic Surveys

Unit 5C
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

Post-storm

29/11/2004
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2.2 Bathymetric
A schedule of surveys from the commencement of the Regional Monitoring Programme
is given in Table 2.2-1. Contour Maps of the latest survey are available upon request.
Table 2.2-1: Schedule of Bathymetric Surveys

Unit 5C
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 2007 beach management plan data set has been compiled, it is possible
to overlay the results of the survey with the previous years data (2006). 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.
Plates 1 shows the difference models generated from the summer 2007 survey minus
the Summer 2006 survey, with negative values (red) representing erosion and positive
values (blue) accretion (note that 0.25m difference in elevation is considered as “no
change”). 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.

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 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.
The following section of the report contains a narrative summarising the changes that
have taken place over the last year. This has been carried out for a number of locations
along the frontage, with the extent and nature of the change generally depicting the
boundaries of each location. Where appropriate, plots of the beach profile have been
included to illustrate any significant change.
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3.3 Unit 5C
On an annual basis material is recycled from in front of the bandstand, where it collects,
to a location adjacent to the east of the pier, from where it originated. Approximately
5000m3 is transported between these locations annually.
To aid purposeful analysis the unit has been split into 17 sections (polygons) as
depicted in figure 3.3-1.
Table 3.3-1 provides a summary of volume change within each polygon during the
period between the 2006 and 2007 summer surveys. A more detailed summary of
erosion and accretion can be found at section 3.4.

Table 3.3-1: Unit 5C - Summary of Erosion/Accretion Totals

Area

Error
Estimate*

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

+

/- 1151m3
/-747 m3
+
/-522 m3
+
/-312 m3
+
/-426 m3
+
/-558 m3
+
/-622 m3
+
/-378 m3
+
/-348 m3
+
/- 396m3
+
/-430 m3
+
/-773 m3
+
/-589 m3
+
/-536 m3
+
/-751 m3
+
/-614 m3
+
/-350 m3

Total

+

+

/- 9503m3

Erosion/Accretion
(2006 to 2007)
-3,453m3
-325m3
+8m3
-543m3
-806m3
-628m3
-956m3
+434m3
+49m3
-738m3
-287m3
-798m3
-406m3
-17m3
-2,041m3
-1,352m3
-625m3
-12,484m3

* 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 3.3-1: Unit 5C Beach analysis sections (West)

Figure 3.3-2: Unit 5C Beach analysis sections (Central)
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Figure 3.3-3: Unit 5C Beach analysis sections (East)
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3.3.1 Sections 1 to 3 (West Cliffe)

At the Western extent of Management Unit 5C, section 1 represents the area
directly adjacent to Hampton Pier. Over the last year a total loss of 3,453m3 was
recorded, predominantly next to Hampton Pier itself. Here, material has been lost
from both the beach face, and the berm. However, this loss is not significant due
to the total beach volume within this polygon (38,380m3).
Section 2 marks the western extent of the Unit 5C groyne field. Almost without
exception, all profiles within sections 2 and 3 have slightly accreted over the last
year, 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 to within these
structures, therefore little is lost to the external littoral system. It is the central
area of section 3 that benefits the most from accretion, especially at profile
4a00994, where a 4m3 increase to the beach face has been experienced since
the 2006 reporting period. The eastern, and western extents (At profile locations
4a00991 and 4a01001 respectively) however, display marked erosion at the
trough of the beach berm, indicating that the beach has been re-profiled due to a
change in the tidal cycle. It may be the case that some of this material has been
re-deposited on the beach berm, as an increase over the last year is apparent
here.

3.3.2 Section 4 (Highway Wall)
With the exception of two profiles in this section, all have gained in volume by
approximately 2m3. The losses experienced at profiles 4a01004 and 4a01007
are from the face of the beach berm. It is likely that this occurred as a result of
scour during spring high water tides.

3.3.3 Sections 5 to 6 (Lane End)
Sections 5 and 6 feature some marked losses to beach volumes. The pattern of
erosion is predominantly on the western side of the timber groynes, suggesting
that the direction of longshore drift is from east to west. This contrasts to trends
from the 2005-2006 reporting period, but follows a long-term trend of transport
direction reversal since monitoring began in 2003. These losses are insignificant
relative to total beach volume however, again indicating the stability of this
section of beach.

3.3.4 Section 7 (Herne Bay Breakwater)
Despite a small amount of erosion at profile 4a01028, this section has seen very
little change over the last year. However by inspection of the winter 2006 and
spring 2007 profile surveys for eastern side of Herne Bay pier, it is clear that
there is a noticeable erosive trend at profile 4a01025. Records show that
approximately 5,000 m³ of shingle was recycled from in front of the bandstand
and used to replenish this area. This process is carried out in March each year
and is therefore not captured by the beach plan surveys, however they show a
17
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need for annual recharge in this area. The diagram below (Fig.3.3-4)
demonstrates how the beach face scours over the winter and spring periods.

Fig. 3.3-4. Scouring of the beach face at Profile 4a01025

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..

3.3.5 Sections 8 to 11 (Central Parade to EastCliffe II)
Beach material within these sections follows a similar trend to that of the groyned
beach within sections 2 to 6.. To the eastern side of most groyne bays, accretion
has occurred (albeit at low levels) and at the western side, erosion dominates. . It
appears that this trend is a reversal of what occurred in previous years where
significant erosion was experienced on the eastern side of the groyne bays, and
accretion on the western side. Localised storm events and short-term wind /wave
climate shifts are probable causes of this reversal in the littoral drift direction.
It is also significant to report that at profile 4a01053 the beach face has
accumulated approximately 7m3 over the last year. In contrast, a marked loss of
material is displayed at profile 4a01062, as shown on Fig. 3.3-5.
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Figure 3.3-5. Local beach movement on the beach fronting the Kings Hall, Herne Bay.

The low levels of the groynes here results in little beach material being held
within groyne bays. It therefore only terminates when it reaches a more
prominent structure, such as the groyne at 4a01053. At this location, it is likely
that the eroded material at profile 4a01062 has been transported to the groyne
bay at Profile 4a01053. Interestingly, this also reflects the change of a localised
shift in beach movement, over the last year.
Despite the aforementioned changes, the beach within sections 8 to 11 has
remained relatively stable over the reporting period, as fluctuations in beach
volume were minor relative to total beach volume.
Up to the rock revetment at the Mirimar (situated at profiles 4a01106 and
4a01108), a similar trend to Central Parade to Eastcliffe II occurred between
2006 and 2007, with a reversal of the transport direction of beach material. This
has resulted in erosion on the western side of the groyne bays, and accretion on
the eastern side.

3.3.6 Sections 14 to 17 (Eastcliffe III)
To the east of the rock revetment, it is the beach face that displays a fluctuation
in beach volume, despite the presence of groynes. All profiles within the eastern
area of section 14 display increases of up to 8m3 in beach volume.
Throughout the remainder of Eastcliffe III, very little change over the last year
can be reported. Although sections 15, 16 and 17 have all eroded by up to
2000m3 (polygon 15), this figure relative to the total beach volume (25,020m3)
indicates that the beach here has remained relatively stable.
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3.4 Long Term Summary
At the start of monitoring in 2003, beach levels within Management Unit 5C generally
followed an accretionary trend. The area from Westcliffe to Herne Bay Breakwater all
displayed beach volume gains. From Central Parade to East cliffe, the accretionary
trend continued, almost without exception. The largest erosion was recorded at
Eastcliffe II, 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.
Since 2003, there has been an increasing bias towards erosion within Unit 5C, as
displayed in Table 3.4.1.
Between the reporting period of 2004 and 2005, there were some dramatic 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 by only a small margin.
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, the reporting period of 2006-2007 shows 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 follow a reversible trend of accretion/erosion
respectively, as the reporting years progress. It may be the case that localised storm
events, or short-term shifts in wind and wave climates are causing these changes to
occur on a bi-yearly basis. The predominant direction of littoral drift along this unit is
West to East, but from the results displayed on figure 3.4.1 this is reversed every other
year, from East to West.
It is important to note however, that despite a notable total loss of 12,484m3 over the
last year alone, beach levels at Herne Bay remain stable, due to the presence of a
number of terminal structures (Hampton Pier, Herne Bay Pier, Neptune Breakwater)
and timber groynes on the beach throughout almost the entirety of the unit. In relative
terms, losses within the marked polygons (displayed on figues 3.3.1 to 3.3.3) are
minimal when the total beach volume and margins of error are taken into consideration.
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Table 3.4-1: Beach Volume Change Summary (2003 - 2007)

Volume Change (m3)

Area
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

TOTAL

2003 - 2004

2004 - 2005

2005 –2006

2006 - 2007

Total

630
1149
1008
342
1102
659
421
188
-409
219
-441
1940
520
-77
424
409
19

-2235
-88
-369
-433
-56
283
-644
593
375
-738
280
288
216
-264
55
696
1006

401
205
318
-22
504
-402
149
-1
-1067
-283
124
-956
-438
-443
472
433
338

-3453
-325
8
-543
-806
-628
-956
434
49
-738
-287
-798
-406
-17
-2041
-1352
-625

-4,657
941
965
-656
744
-88
-1,030
1,214
-1,052
-1,540
-324
474
-108
-801
-1,090
186
738

8,103

-1,035

-668

-12,484

-6,084

Beach management plan Site Report 2007
4a Unit 5C – Herne Bay

4.0 Wave Climate
Wave records are recorded by an Etrometa step guage situated on the old pier head
A detailed analysis of the wave climate for July 2006 to June 2007 is given in Annex D.
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5.0 Storm events
There were no storm events during the reporting period that exceeded the storm
threshold.
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6.0 Performance Overview
Beach designs for this frontage were formed during various engineering works carried
out over the past few years. From Lane End to the Western side of the Pier, the beach
design is considered to be that of a 4m wide berm, at a level of 4.52m, with a 1 in 7
sloping beach face to a distance of 50 metres from the wall. Current profiles, compared
to the design profile at this location, display various results.
At the western extent of the unit, the beach berm at most profile locations has retreated,
to varying degrees. This is especially evident over the last year at Profile 4a00971,
illustrated on Figure 6.6-1, below.

Figure 6.6-1. Landward migration of the beach berm (2006-2007) at profile 4a00971

Across Unit 5C, beach levels appear to have adhered well to the design profile.
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.
Generally, mean high and low water crests on most profiles adhere to the designs
within the reporting period, and appear to rise and fall by small margins on a yearly
basis since monitoring began in 2003. This indicates that the beach across unit 5C is of
a relatively stable nature.
24
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7.0 Conclusion
The data recorded over this reporting period and summarised in this beach
management plan report exhibits a series of trends. The general consensus however, is
that this frontage is following a long-term trend towards erosion, albeit in relatively minor
quantities.
The difference models support this statement, displaying that within most sections, the
beach has experienced a loss of material, with total losses this year of 12,484m3.
Notably, it appears that the direction of longshore transport has reversed (from west
/east to east/west) since the last reporting period of 2005-2006, causing material to
gather in areas that it would usually be lost, and vice versa. Since monitoring began,
each reporting year has seen this reversal in littoral movement, to varying degrees.
Despite a tendancy towards erosion however, and with the presence of timber groynes,
concrete sea walls and a number of terminal structures, the beach has remained
relatively stable, relative to the total beach volume within each section. 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, especially with the threat of climate change and rising sea levels so
imminent.
Scheduled future monitoring includes profile surveys in Autumn 2007 and Spring 2008,
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 2008 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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