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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 2014 
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. 

 

5.2 Volumetric Analysis – Difference Models 

 
Now that the 2014 BMP data set has been compiled, it is possible to overlay the results of the 
survey with BMP data from 2013. 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 (1-3), 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 2013 & 2014, 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. 

 
Due to the terminal structures positioned at the east of Swalecliffe (Hampton Pier) little 
material is thought to enter from Herne Bay. A large timber groyne reduces the volume of 
material leaving the cell to the west to Tankerton.  
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5.2.1 Section 1 (Polygons 1-17, Profiles 4a00905 – 4a00926) 

 
This section is the most western section of the survey unit, consisting of 17 polygons.  Due to the 
net east to west drift it typically loses material to Tankerton.  The net loss within Section 1 
during 2013/14 is 722m3.  
 
Despite relatively small changes in beach volume across the section, some groyne bays indicated 
larger changes. The largest single loss in the survey unit is located in polygon 9 with a loss of 
706m3 which is evident across the lower beach slope (Figure 5.2).  However, this contrasts with 
the previous year when it was the polygon with the largest gain (513m3). 

 

Figure 5-2 Profile 4a00915, Polygon 9 

In addition, the largest gain within the unit is in Section 1, Polygon 17 (Figure 5.3).  This gained 
560m3 along the lower beach slope and on the upper beach.     
        

 

Figure 5-3 Profile 4a00925, Polygon 17 

MHW 

MHW 
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5.2.2 Section 2 (Polygons 18-43, Profiles 4a00927 – 4a00955) 

 
The central section of Swalecliffe consists of 26 polygons. This unit indicates an overall beach 
gain of 599m3, in comparison to the previous year loss of 1,143m3 with varying levels of 
accretion and erosion across the section. The largest accretion within the Swalecliffe survey unit 
is in polygon 38 (322m3) which is spread evenly across the main beach slope.  This again is in 
contrast to the previous year which demonstrated a net loss of over 300m3, the highest loss for 
the section (Figure 5.4). 

 

 
Figure 5-4 Profile 4a00949, Polygon 38 

 
The highest loss for this section between 2013/2014 is in polygon 31, with a beach loss of 
186m3, causing a loss of the berm and smoothing the overall profile (Figure 5.5).  

 

Figure 5-5 Profile 4a00942, Polygon 31 

MHW 

MHW 
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5.2.3 Section 3 (Polygons 44-58, Profiles 4a00958 – 4a00967) 

 
The most eastern section consists of 15 polygons and is heavily protected by the terminal 
structure; Hampton Pier. The majority of polygons show that there were very small changes 
across the section, with an overall beach gain of 615m3, which is opposite to the previous year 
when the beach lost approximately 1,000m3 along 100m of the coastline. The west of this 
section demonstrates beach gain (Polygons, 44-49) whilst the polygons at the east (Polygons 
50-58) show beach losses.  Polygons 45 and 46 show the largest accretion for this section; 
however this section of the beach is still lower than the 2003 levels due to the dominant drift 
direction being east to west (Figure 6.6).  
 

 

Figure 5-6 Profile 4a00958, Polygon 46 

5.3 Bathymetric Data Analysis 
 
A multi-beam bathymetric survey was carried out along the North Kent coastline in 
summer 2013, and the data is shown in Plate 4 as a 3D model. Due to the different 
methods between the previous single-beam surveys and this multi-beam survey, it has 
not been possible to produce a difference model to illustrate areas of erosion and 
accretion. However, it is possible to identify the seabed topography from the DGM.  At 
Swalecliffe, there are areas in which the foreshore which is raised and is a continuation 
of the raised foreshore from Tankerton.  The eastern end of the survey unit also shows a 
raised foreshore as an extension to Hampton pier.  Generally, the foreshore ranges from 
0mOD at its highest and -5mOD to -6mOD offshore.   

5.4 Changes in Mean High Water Mark 
 
The Mean High Water mark for Swalecliffe is +2.13m OD.  The MHW contour has been cut out of 
the Digital Ground Models for 2003 (the first dataset) and 2014 (the current dataset) and 
compared in Plate 3; shown below. The majority of the beach has not changed significantly over 
the 10 year period; however the east of the beach indicates a landward retreat of the MHW 
position.  

MHW 
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6.0 Long Term Analysis  
Table 6-1 4aSU11 Beach Volume Change Summary (2003 - 2014) 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
Swalecliffe has not undergone any major recycling works since monitoring began in 2003.  The 
only artificial gain was in 2011 when 1,400m3 was deposited within the first few groyne bays in 
Section 1.   
 
The net change for 2003 to 2014 is 1,663m3 which is very low considering the time span, 
highlighting Swalecliffe to be relatively stable.  The short term change for 2013/2014 is 492m3, 
insignificant when comparing it to the previous year which indicates a larger change of -
3,647m3 which is the highest recorded loss since 2003.   

 

 

Date 
Analysis Sections - Volume Change (m3) 

Section 1 Section 2 Section 3 Net (m3) 

2003 - 2004 3,307 414 263 3,985 

2004 - 2005 1,088 746 -476 1,358 

2005 - 2006 -373 559 -271 -85 

2006 - 2007 625 -715 -718 -808 

2007 - 2008 -4,037 -66 560 -3,543 

2008 - 2009 -786 -695 -284 -1,765 

2009 - 2010 657 1,379 -2,066 -30 

2010 - 2011 3,648 695 -33 4,310 

2011 - 2012 -771 1,177 990 1,396 

2012-2013 -1,040 -1,143 -1,464 -3,647 

2013-2014 -722 599 615 492 

Net 1,596 2,950 -2,884 1,663 
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7.0 General Wave Climate  
 

 

Herne Bay - September 2013 to August 2014 
 

8.0  

Location 

  

OS 616895 E  169377 N 

WGS84 

Latitude: 51° 22.919' 
N 
Longitude: 01° 06.934' 
E 

Instrument type 

Etrometa Step Gauge 

Water 
depth 

N/A 

Step gauge in situ on 
offshore dolphin.  Photo 
courtesy of Fugro EMU 

Limited 

Location of step gauge 
(Google mapping) 

 

Acknowledgements 
 
Tidal predictions were produced using TASK2000 software, kindly provided by the Permanent 
Service for Mean Sea Level, Proudman Oceanographic Laboratory. 

Data Quality 
 

Recovery rate (%) Sample interval 

14 30 minutes 
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Figure D1:  Storm definition 

 

9.0 Storm Performance of Beach 
No post storm surveys were required. 

 

Storm Analysis         All times are GMT 
 

Date/Time 
Hs 

(m) 
Tp 
(s) 

Tz 
(s) 

9.1.1.1 D
i
r
. 

(o) 

Water 
level 

elevation* 
(OD) 

Tidal 
stage 

(hours 
re. HW) 

Tidal 
range 

(m) 

Tidal 
surge* 

(m) 

Max. 
surge* 

(m) 

- - - - - - - - - - 

Table D1:  Highest storms during the reporting period, September 2013 to August 2014 

 

 
A storm is defined using the Peaks-over-Threshold 
method (Figure D1). Each storm is then examined 
in detail, and covers the period 16 hours either 
side of the storm peak, so as to include both the 
build-up and decay of the storm. This is the 
procedure recommended by the CIRIA Beach 
Management Manual (second edition) since it 
covers the build-up and decay typical of mid-
latitude depressions.  
 
The threshold used for Herne Bay is 1.5 m. This 

value has been determined using extremes 
analysis of 17 years of measured data (based on 3 
hourly values). A 0.25 year return period is used to 
identify 4 storms in an average year.  

 

Summary 
 
No storms were recorded during this reporting period, but the instrument had been unserviceable 
for months, leading to a very low data recovery rate of 14%, the majority of which was recorded in 
the summer months.  This was due to problems with the instrument which proved difficult to rectify 
and ultimately required replacement of the lower section by a dive team.  
 

                                            
*
 Tidal information is obtained from the nearest recording tide gauge (the step gauge also provides tidal data). 

The surge shown is the residual at the time of the highest Hs. The maximum tidal surge is the largest surge 
during the storm event. 
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Figure D2:  Incidence of storms during reporting period (top) and since deployment (bottom) 
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Figure D3:  Monthly time series of Hs at Herne Bay. Storm threshold, shown in red, is 1.5 m 
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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 2014 and spring 2015, 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 2015 beach plan survey. All historic monitoring data is accessible online 
(www.channelcoast.org), and future surveys will be available after satisfying quality 
assurance procedures. 

 
 

 
 

http://www.channelcoast.org/
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Profile Location Diagrams 
4ASU11






