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10. Appendices 
 

A. Data Collection and Method  
 

The majority of data for this project were obtained from the South-east and South-west Regional 

Coastal Monitoring Programmes.  This section details the methods applied to analyse the data for the 

beaches, ebb deltas, landward sinks and offshore shoals. 

A.1 Beaches 

 
The aim was to identify sediment build up on the beaches in 5 year epochs (2002/3 – 2007/8 and 

2007/8 – 2012/13), using topographic surveys as a priority, followed by lidar and photogrammetry 

data.  The South-east Regional Coastal Monitoring Programme was initiated in 2002 and therefore 

has two 5 year epochs of data for the SCOPAC region between Portland Bill and Shoreham-by-Sea.  

The South-west Regional Coastal Monitoring Programme was initiated in 2006 and therefore has one 

5 year epoch of data for the SCOPAC region between Lyme Regis and Portland Bill.   

A.1.1 Topographic Beach Survey data 

 
Baseline surveys of the majority of beaches along the SCOPAC coastline are carried out at least 

every 5 years as part of the South-east and South-west Regional Coastal Monitoring Programmes.  

The surveys cover an area from the back of the beach to Mean Low Water Springs (MLWS) level, 

measured in mOD (A.5 in Appendix A).  A suitable density of data is collected that enables digital 

terrain models to be developed for each site.   

A.1.2 Lidar and Photogrammetry data 

 
Where data was not available from topographic beach surveys, data for a comparable area was 

extracted from lidar (A.6 in Appendix A). This was found to be especially useful for areas in the South-

west where surveying did not begin until 2007, or for beaches inaccessible to surveyors, e.g. beaches 

at the base of steep cliffs.  

 

Where neither topographic data nor lidar data was available, photogrammetry data was used for 

earlier surveys in order to calculate the change in elevation of beaches (A.7 in Appendix A).    

A.1.3 Extraction and Deposition logs 

 
In order to identify beach management activities, sediment deposition and extraction logs were 

collated from the Local Authorities and the Environment Agency. 

 

Where extraction or deposition logs (either from recycling or replenishment) were received they were 

mapped in ArcGIS. The volumes provided were assumed to be spread equally along the entire 

management unit length unless specified otherwise.  
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The number of extraction events was noticeably smaller than the deposition events as some of the 

sediment deposited was from replenishment works (material imported from outside the sediment cell). 

The data were worked into a graph and mapped for each epoch (see Appendix C).  

A.1.4 Method 

 
In order to identify sediment accretion and erosion on the beaches, the beach data was analysed to 

produce difference plots.  

 

This involved processing the topographic, lidar and photogrammetric surveys in ArcGIS to 1 metre 

grid spacing digital terrain models (DTM’s).  This resolution of model provides a consistent accuracy 

between older and more recent surveys to allow for direct comparison.  Structures such as groynes, 

seawalls and rock revetments along the beaches were blanked out.   A tool was written in ArcGIS, to 

calculate the volume of each DTM above a reference plane (depth in mOD). For these calculations, 

the MLWS contour depth, specific to each Management Unit was used.  

 

Change in beach elevation was displayed by subtracting the most recent DTM from the earliest DTM 

to create a difference plot.  Data for each year of survey were then used to create difference plots for 

three epochs: earliest to most recent (2003 to 2012), earliest to mid (2003 to 2007) and mid to latest 

(2007 to 2012).  All beach management activities were included in this set of data.   

 

Visualisation of the difference plots was carried out through the use of a legend, whereby red depicts 

any erosion of a beach and blue shows areas of accretion. The values in the legend vary in 0.25m 

bands from >= 3m (most accretion) to <=-3m (most erosion).  An error band is included in this legend 

of ±0.25m; where data in this band is not shown on the maps (Figure A.1).  The error band is set at 

this value to allow for survey accuracy and to provide clearer presentation of change. The maps can 

be viewed in Appendix B. 

 

 

 
Figure A.1: Legend applied to all difference plots. All blue shades show gradually increasing levels of sediment 
accretion, while red shows levels of sediment erosion. All values are shown as elevation in mOD. 

 

In order to calculate beach volumes, the volume of each individual DTM was extracted using an 

ArcGIS tool. This allowed for multiple DTM’s to be added at one time and for the volume of each to be 
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calculated above a common elevation, taken for this report at MLWS level. These were inputted to a 

spreadsheet to allow for volume calculation per management unit across the SCOPAC region (see 

beach_volume_change.xls). 

 

So as to identify true beach stores, all sediment erosion was removed from the difference plots, 

leaving sediment accretion only (see maps in Appendix D).  To remove any management activities, a 

blanking file was created in the ArcGIS leaving only those areas of sediment which have not been 

directly managed by recycling or replenishment events in the past.  The management activities were 

depicted on the maps as a single line.  The extraction and deposition volumes were also added or 

removed from the corresponding management unit in the spreadsheet. 

 

Finally, the largest beach stores were mapped in more detail across the SCOPAC region (Appendix 

E).   

A.2 Ebb Tidal Deltas 

 
The aim was to identify sediment accretion on the main ebb deltas across the SCOPAC region since 

the earliest survey data available from the South-east and South-west Regional Coastal Monitoring 

Programmes. 

A.2.1 Data 

 
Data for the analysis of ebb tidal deltas was collated from two main data sources - lidar data and 

single beam swath bathymetry.   The ebb deltas are surveyed in different years to the topographic 

beach surveys, and to each other, and therefore did not have a uniform earliest to recent survey date.  

Consequently, the best available earliest and most recent data within the 10 year time period was 

used.  In some locations (such as Langstone Harbour) the ebb delta was of a drying depth at MLWS 

and so lidar data was used. Where this was not possible, e.g. Christchurch Harbour, single beam 

swath bathymetry was processed to create a difference plot of sediment accretion and erosion.  The 

data used are shown in table A.1.  
 
Table A.1: Datasets used to create difference plots 

Location Year 1 Data type Year 2 Data type 

Pagham Harbour 2004  Lidar 2008  Lidar 

Chichester Harbour 2004  Lidar 2011  Lidar 

Langstone Harbour 2004  Lidar 2011  Lidar 

Christchurch Harbour 2006  Bathymetry 2010  Bathymetry 

Poole Harbour N/A Admiralty Charts N/A Admiralty Charts 
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A.2.2 Method 

 
Ebb tidal deltas were analysed using the same method as the beach accretion sites (Section 3.1.4).  

A blanking file was made of the ebb delta where it could be seen in aerial photography. This was 

applied to the data to extract the area, and a difference plot made between available years showing 

accretion and erosion (Appendix G).  

 

A volume of the ebb tidal delta areas could not be extracted, as was the case for beach topographic 

surveys, as there was no known base level from which to calculate a volume. However a change in 

the surface area of the deltas could be identified from the datasets using the same method as that 

used to create the beach difference plots. The final legend applied had an error band of ±0.25m and 

allowed for accretion only to be identified (Appendix G). 

 

The bathymetry data at Poole Harbour was not available in time for the project but will be analysed as 

part of the update of the SCOPAC Sediment Transport Study (2004).  The ebb delta was instead 

covered by the Admiralty Tide Chart analysis for this project. In addition, the historical evolution of the 

ebb delta was mapped from Admiralty Charts dating from 1853 (figure I.1.2). 

A.3 Landward sinks 

 

The aim was to highlight any change in area to the relict landward sinks across the SCOPAC region 

since the earliest available aerial photography 

A.3.1 Data 

 

The area change of landward sediment sinks were calculated from available aerial photography.  

Aerial photography from 5 differing years; 1946, 1986, 1994, 2005 and 2008, were used in order to 

identify areas of sediment accumulation.  

A.3.2 Method 

 
The digitisation at the seaward extent of the dataset was taken to be the location where any 

topographic beach survey data ended; generally the boundary between the beach sediment and more 

continuous vegetation. The landward extent could be identified where a change in the sediment type 

was identified. The main coastal features identified from this method were geomorphological features 

such as spits and cuspate forelands, where known sediment accumulations have occurred throughout 

the Holocene transgression.  

 

The change in area (m2) between the differing years was visualised as a constant, loss and gain 

analysis of data, where all years were compared to the most recent dataset to create a consistent 

baseline of data analysis.  Given that aerial photography was used, it was not possible to calculate 

any volumetric change between the datasets. 
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A.4 Offshore shoals 

 
The aim was to map the location of the offshore shoals and present any change in area since the 

1950’s Admiralty tide charts.   

A.4.1 Data 

 
Admiralty tide charts were sourced from the United Kingdom Hydrographic Office (UKHO) in Taunton 

for 2 different time periods; 1950 and 1960, and for 2004/2005. These were all at the same scale of 

1:75,000. 

A.4.2 Method 

 
All charts were scanned by staff at the UKHO and supplied as 300dpi jpegs.  The jpegs were 

georectified in ArcGIS against the Ordnance Survey 1:50,000 scale mapping. At least 12 comparable 

points were used to rectify each map, focussing mainly on road junctions and known structures. Given 

the offshore nature of the maps, it was not always possible to obtain fixed reference points in the 

corner of each map.  Error bands were produced for each georectification point, of which none were 

greater than 135m. 

 

Once georectified, the maps were then digitised at a scale of approximately 1:4,000 where an 

offshore shoal was identified between -20mCD (off the south coast of the Isle of Wight) and +0.5mCD 

(harbour entrances).  Identification of shoals was based on where shallow areas of seabed were 

surrounded by deeper contours.  Older charts were created using fathoms rather than metres, and 

therefore older depth contours had to be converted to metres in order to ensure comparison of 

contours of equal depth.  The conversion from fathoms to metres did not always result in the same 

contour being produced: 1 fathom is equal to 1.8288 metres.  Therefore, converting 5 fathoms to 

metres, resulted in a contour of 9.144 metres.  The modern charts have a contour of 10 metres 

therefore the comparison between old and new charts, was not always entirely accurate.  This 

method was carried out for the old and new charts, and a “constant, loss and gain analysis” applied: 

this was undertaken consistently over the whole SCOPAC region.  

 

As a consistency test of the method, the outputs from digitizing the -5mCD contour at the Shingles 

Bank from the 2005 Admiralty Charts was compared with the -5mCD contour from the 2002 single 

beam bathymetry survey and the 2012 swath bathymetry survey (Appendix I.1).  In general the outline 

of the Shingles Bank was similar for both methods, although the swath bathymetry contour displayed 

more detail.  

 

In some cases, shoals appeared to have been lost where they had previously been. One example of 

this was the Dolphin Sand shoal within Christchurch Bay. The contour depths shown on the old and 

new charts are not always consistent, therefore on the most recent chart the shoal does not appear. 

The 2011 swath bathymetry survey of Poole and Christchurch Bay (Appendix I.5) shows that the 
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Dolphin Sand is still in existence. This suggests swath bathymetry could be used as a more detailed 

method for identifying shoals in the future as more surveys become available.         

 

Sediment type could not be distinguished from the Admiralty Charts, therefore swath bathymetry 

mapping and other data sources were used to identify between rock and sediment.  Any areas of rock 

were removed from the dataset, leaving the sedimentary shoals only.   

A.4.3 Sediment vs. Rock Data Categorisation 

 
The offshore shoals were categorised into rock or sediment based on several datasets, with high and 

low confidence relating to each of the mapping methods. 

 

Seabed mapping from swath bathymetry surveys were collated for the SCOPAC coastline (see figure 

A.8, Appendix A). The seabed mapping was overlaid on to the digitised offshore shoals to identify 

whether a digitised area was rock or sediment. This data source was considered to have a high 

confidence level, as digitisation of seabed mapping is detailed and carried out at a scale of ~1:2,000. 

 

The majority of the bathymetry surveys around the SCOPAC coastline do not extend beyond 1km 

offshore, therefore the CIRIA Report 154 (Beach Recharge Materials – demand and resource) was 

used (see figure A.8, Appendix A). This data was scanned from the report and georectified in ArcGIS 

before being digitised. As the data was presented in 4km2 tiles covering the seabed, the accuracy and 

confidence in specific locations was considered low.   Where shoals were not covered by the seabed 

mapping or CIRIA datasets, the BGS 1:1m scale mapping was used, which is categorised in to areas 

of rock, coarse sediment, mixed sediment and muddy sand.  

 

The Crown Estates data which identifies locations of actual and potential dredge sites on the seabed 

was also examined.  This data was also considered to have high level of confidence, although the 

actual and potential dredge sites were located further offshore than those shoals digitised for this 

project.   
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A.5 Topographic survey data used in study 
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A.6 Lidar survey data used in study 
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A.7 Photogrammetry survey data used in study 
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A.8 Offshore survey data 
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A.9 Overview of Data Collection Locations
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B. Difference Plot Maps 













SCOPAC Sediment Stores & Sinks Study                     Appendices                                 

 

 

C. Recycling and Replenishment logs 
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D. Difference Plots Excluding Recycling and Replenishment Events 
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E. Final Beach Stores 
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F. Beach Volume Calculations 
 
See beach_volume_change.xlsx for volume calculations
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H. Landward Sinks 

 
Table H.1: Change in area of sediment (to 2008 baseline) 

Location Change 
Change in Area to 2008 (m2) 

1946-2008 1986-2008 1994-2008 2005-2008 

Sinah Common 

Gain 110,000 4,000 23,000 0 

Constant 818,000 888,000 905,000 928,000 

Loss 97,000 20,000 16,000 7,000 

Browndown 

Gain 

No Data 

7,000 21,000 0 

Constant 501,000 487,000 507,000 

Loss 17,000 9,000 2,000 

Studland 

Gain 

No Data 

2,000 

Constant 2,284,000 

Loss 4,000 
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I. Offshore Shoals 

I.1 Data Source Comparison
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I.2 Initial Tranche of Digitised Shoals 
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I.3 Digitised shoals of sediment categorisation 
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I.4 Sedimentary Stores & Sinks 
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I.5 Identification of shoals from swath bathymetry 

 

 

 
Crown Copyright © (2012), contains Maritime & Coastguard Agency Data 
 

Figure I.5.1: Identification of shoals from swash bathymetry (Harlow, unpublished) 
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I.6 Area Calculations 

 
Table I.1: Area change of offshore shoals; 1960-2004. 

  Area (m2) 

Location Constant Loss Gain 

Shambles Bank 435,300 1,303,300 325,700 

Adamant Shoal 243,800 46,500 224,900 

Hook Sand 971,600 176,100 524,800 

Mudeford Bank 131,500 122,400 109,800 

Dolphin Sand   154,900   

Dolphin Bank 203,900   79,300 

Shingles Bank 5,595,600 1,027,300 750,000 

North Shingles Bank 161,200 20,600 200,900 

Solent Bank   775,800   

Brambles Bank 96,800 79,300 706,000 

Ryde Middle Bank 2,151,000 284,700 146,000 

Sturbridge Shoal 256,400 161,200 28,700 

West Winner 47,100 50,000 208,900 

East Winner 1,866,600 136,000 627,300 

West Pole Sand  21,400 487,800 249,700 

East Pole Sand 255,200 260,200 1,435,800 

New Grounds 292,900 17,400 45,800 

Princess Shoal 2,585,800 445,000 182,200 

St. Catherine's Deep 2,888,200 1,078,300 9,769,900 

Medmerry Bank 6,379,100 3,517,700 75,300 

Pullar Bank 1,018,000 669,300 382,900 

Middle Bank 713,400 644,200 112,500 

Outer Owers 1,963,500 166,500 1,066,700 

Unnamed Shoal (x) 774,700 1,172,800 6,200 

Foul Grounds 104,600 497,300 49,400 

Spoil Grounds     162,600 
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J. Final Stores & Sinks 
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