Department
for Environment
Food & Rural Affairs

Goodwin Sands rMCZ
Post-survey Site Report

Contract Reference: MB0120
Report Number: 35
Version 4
June 2015

@INCC &pmommen

Joint Nature Conservation Committee




Project Title: Marine Protected Areas Data and Evidence Co-ordination Programme
Report No 35. Title: Goodwin Sands rMCZ Post-survey Site Report

Defra Project Code: MB0120

Defra Contract Manager: Carole Kelly

Funded by:

Department for Environment, Food and Rural Affairs (Defra)
Marine Science and Evidence Unit

Marine Directorate

Nobel House

17 Smith Square

London SW1P 3JR

Authorship

Dayton Dove
British Geological Survey (BGS)
dayt@bgs.ac.uk

Rhys Cooper
British Geological Survey (BGS)
rcooper@bgs.ac.uk

Sophie Green
British Geological Survey (BGS)
soph@bgs.ac.uk

Acknowledgements

We thank Markus Diesing and Chris Barrio Frojan for reviewing earlier drafts of this
report.

Disclaimer: The content of this report does not necessarily reflect the views of Defra,
nor is Defra liable for the accuracy of information provided or responsible for any use
of the report® content. Although the data provided in this report have been quality
assured, the final products - e.g. habitat maps i may be subject to revision following
any further data provision or once they have been used in SNCB advice or
assessments.



,/r\
~(=-Cefas

Cefas Document Control

Title: Goodwin SandsMCZPostsurvey Site Report

Submitted to:

Marine Protected Areas Survey Co-ordination & Evidence Delivery Group

Date submitted:

June 2015

Project Manager:

David Limpenny

Report compiled by:

Dayton Dove, Rhys Cooper, Sophie Green

Quality control by:

C Barrio Frojan, M Diesing, K Weston

Approved by & date:

Keith Weston (16/06/2015)

Version: V4

Version Control History

Author Date Comment Version
Dove, D., 09/01/2014 | 1stdraft to internal reviewer V1
Cooper, R &

Green, S.

Dove, D., 03/02/2014 | 2nd draft to internal reviewer V2
Cooper, R &

Green, S.

Dove, D., 13/05/2015 |Ext er nal revi ewersé c¢om V3
Cooper, R &

Green, S.

Weston, K. 16/06/2015 | Amended following Defra comments V4




Table of Contents

Table Of CONIENES ... ..o e e e e e e aa e e e e i
LISt Of TADIES ...cceiiiiiiiieiieeeeee e iii
LIS OF FIQUIES ...t e e ettt e e e e e e e e e eaeabn e e e e eaeeennees v
1 Executive Summary: Report Card..........cooooeeeiieeeeeeeeeee 1
1.1 Features proposed in the SAD for inclusion within the MCZ designation...... 1
1.2 Features present but not proposed in the SAD for inclusion within the rMCZ
[0 LTS o = 11 0] o 2
1.3 Evidence of human activities occurring within the rMCZ ...................ccoooee. 2
2 oo 18 o 1o o [ 3
2.1  Location of the IMCZ........coooi i 3
2.2 Rationale for site position and designation.................cccoevvvvviiiii e eee e, 4
2.3 Rationale for prioritising this rMCZ for additional evidence collection ........... 5
2.4 Survey aims and ODJECLIVES .........covuiiiiiii i 5
3 MEENOUS .. 7
3.1 AcoustiC data aCqUISILION.........ccooiiiiieeee e 7
3.2 Ground truth sample aCqUISItION.........cooeeeiiiiiiiiccce e 7
3.3 Production of the updated habitat map ...........cccccooeeiiiiiiiiiii e, 9
3.4  Quality of the updated Map .......ooooiiiiiiii 12
4 RESUILS .. 14
4.1 Site Assessment Document (SAD) habitat map..........cccceeeeeeeiiiviiiiieeneeeeen, 14
4.2 Updated habitat map based on new survey data .........ccccccvvvevveiiiiiiieinennnn. 14
4.3 Quality of the updated habitat map ............cccceeeeieeiiiiii e 16
4.4 Broadscale habitats identified ...........cccccoveiiiiiiiii 16
4.5 Habitat FOCIIdentified............uuuiiiiie e 17
4.6 Species FOCIHIdentified ..........cooooiiiiiiiiiiii e 18
4.7 Quality Assurance (QA) and Quality Control (QC) .....ccoeevvviiiiiiiiiiieeeeii, 19
4.8 Data limitations and adequacy of the updated habitat map.............ccccc....... 19
4.9 Observations of human impacts on the seabed ..............ccccooo i, 20
5 (@] o Tod U170 o = J PP UPPRPI 21
5.1 Presence and extent of broadscale habitats .................cccoo 21
5.2 Presence and extent of habitat FOCI ..............ceiiiiiiiiiiiiiii e, 21
5.3 Presence and distribution of species FOCI .........ccoooviiiiiiiiiiiiiieeeeeeeeeiiinnn 22
5.4 Evidence of human activities impacting the seabed...................cceevvviinnnnnnn. 22
RETEIENCES ..o 23
DAA SOUICES ...ttt e e et et et e e e e e et e e e e e e e ra e e ean e eenanas 25

Goodwin Sands rMCZ Pesirvey Site Report



F N 1 010 (S TP 26
Annex 1. Broadscale habitat features listed in the ENG. ..........cccccvvvvviiiiiiiinnnnnn. 26
Annex 2. Habitat FOCI listed in the ENG. .........cccvvviiiiiiiiiiiiiiiieeeeeeeeeeeeee 27
Annex 3. Low or limited mobility species FOCI listed in the ENG......................... 28
Annex 4. Highly mobile species FOCI listed in the ENG...............ccovvvviiiiiinneeenn. 29
Annex 5. Video and stills processing protoCol. ...........cccvvvviiiiiiiiiecieeeeee e 30

APPENTICES ... 32
Appendix 1. Survey metadata.............ceviieeeeiiiieiiiiie e 32
Appendix 2. Outputs from aCOUSLIC SUIVEYS.........ccevieieiiiieeiiiiiee e e e e e 39
Appendix 3. Evidence of human activities within the rMCZ ..............ccccccvviivinnnnns 41
APPENIX 4. SPECIES ISt .. e 42
Appendix 5. Analyses of sediment samples: classification and composition ....... 53
Appendix 6. BSH/EUNIS Level 3 descriptions derived from video and stills........ 56
Appendix 7. Example images from survey for broadscale habitats ..................... 60
Appendix 8. Example images from survey for habitat FOCI .............cccccccceeeeeeee. 61

Goodwin Sands rMCZ Pesirvey Site Report



List of Tables

Table 1. Broadscale habitats for which this rMCZ was proposed for designation. .... 4

Table 2. Habitat FOCI for which this rMCZ was proposed for designation. ............... 5
Table 3. Species FOCI for which this rMCZ was proposed for designation............... 5
Table 4. Habitat FOCI identified in thisS IMCZ. ..., 18
Table 5. Species FOCI identified in thisS IMCZ. ...........coiiiiiiiiiici e, 19

Goodwin Sands rMCZ Pesirvey Site Report



List of Figures

Figure 1. Location of the Goodwin Sands rMCZ. ..........cooeuuiiiiiiiiieeieeeeiein e 4
Figure 2. Location of groundtruthing sampling sites in the Goodwin Sands rMCZ. .8
Figure 3. Backscatter mosaic generalisation/smoothing prior to autoclassification

(01811 01PN 10
Figure 4. Iso cluster maximum likelihood classification routine. ..........ccccccccceeeeeennn. 11
Figure 5. Habitat map from the Site Assessment Document.............cccovvvvvvvieieeeennn. 14
Figure 6. Updated map of broadscale habitats based on newly acquired survey

(0 =1 - 15
Figure 7. Overall MESH confidence score for the updated broadscale habitat map.

......................................................................................................................... 16
Figure 8. Habitat FOCI identified. ...........coooviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeee 18

Goodwin Sands rMCZ Pesirvey Site Report



1 Executive Summary: Report Card

This report details the findings of a dedicated seabed survey at the Goodwin Sands
recommended Marine Conservation Zone (rMCZ). The site is being considered for
inclusion in a network of Marine Protected Areas (MPAs) in UK waters, designed to
meet conservation objectives under the Marine and Coastal Access Act 2009. Prior
to the dedicated survey, the site assessment had been made on the basis of best
available evidence, drawn largely from historical data, modelled habitat maps and
stakeholder knowledge of the area. The purpose of the survey was to provide direct
evidence of the presence and extent of the broadscale habitats (BSH) and habitat
FOCI (Features of Conservation Importance) that had been detailed in the original
Site Assessment Document (SAD) (Balanced Seas, 2011)

This Executive Summary is presented in the form of a Report Card comparing the
characteristics predicted in the original SAD with the updated habitat map and new
sample data that result from the analysis of available data. Data analysed was from
surveys of the site conducted by the U K H O @igl Hydrography Programme (CHP)
in September, 2009, and by Cefas in January, April, May, and September, 2014.
The comparison covers broadscale habitats and habitat FOCI.

1.1 Features proposed in the SAD for inclusion within the MCZ

designation
Extent Extent according | Accordance between

according to updated SAD and updated
Feature to SAD habitat map* habitat map
Broadscale Habitats (BSH) Presence Extent
A3.2 Moderate energy infralittoral rock | 0.65 km? 0 km? o] -0.65 km?
A4.2 Moderate energy circalittoral rock | 0.58 km? 11.19 km? P 10.61 km?
A5.1 Subtidal coarse sediment 115.55 km? | 133.19 km? P 17.64 km?
Ab5.2 Subtidal sand 159.97 km? | 89.48 km? P -70.49 km?
Habitat FOCI
Blue Mussel Beds 312.57 m? N/A** P N/A**
Ross Worm (Sabellaria spinulosa)
Reefs 625.29 m? N/A** P N/A**
Species FOCI
None proposed N/A N/A @) N/A

*The rMCZ area incorporates the intertidally exposed Goodwin Sands banks, and these areas
were not surveyed. 93% of the rMCZ area was surveyed and classification was only performed
on surveyed areas, thus reflected in the updated extent values.

** Habitat FOCI proposed were observed in ground truth samples but could not be confidently
identified in the hydrographic data and thus it was not possible to map the spatial extent of
these features.
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1.2 Features present but not proposed in the SAD for inclusion
within the rMCZ designation

Extent Extent according Accordance between
according to to updated SAD and updated habitat
Feature SAD habitat map map
Broadscale Habitats (BSH) Presence Extent
A5.4 Subtidal mixed sediments Not listed 24.09 km? (0] +24.09 km?2
Habitat FOCI
Subtidal Sands and Gravels Not listed 222.68 km? (@] +222.68 km?
Subtidal Chalk Not listed 11.19 km? (0] +11.19 km?2
Species FOCI
High mobility species
Occurrence
European Eel (Anguilla anguilla) not certain N/A 0] N/A
Occurrence
Smelt (Osmerus eperlanus) not certain N/A 0] N/A
Occurrence
Undulate Ray (Raja undulata) not certain N/A 0] N/A

1.3 Evidence of human activities occurring within the rMCZ

There is evidence from the multibeam bathymetry and backscatter data of multiple
wrecks as well as rare occurrences of trawl scars present within the boundaries of

the rMCZ.
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2 Introduction

In accordance with the Marine and Coastal Access Act 2009, the UK is committed to
the development and implementation of a network of Marine Protected Areas
(MPAs). The network will incorporate existing designated sites (e.g., Special Areas
of Conservation and Special Protection Areas) along with a number of newly
designated sites which, within the English territorial waters and offshore waters of
England, Wales and Northern Ireland, will be termed Marine Conservation Zones
(MCZs). In support of this initiative, four regional projects were set up to select sites
that could contribute to this network because they contain one or more features
specified in the Ecological Network Guidance (ENG; Natural England and the JNCC,
2010). The regional projects proposed a total of 127 recommended MCZs (rMCZs)
and compiled a Site Assessment Document (SAD) for each site. The SAD
summarises what evidence was available for the presence and extent of the various
habitat, species and geological features specified in the ENG and for which the site
was being recommended.

Due to the scarcity of survey-derived seabed habitat maps in UK waters, these
assessments were necessarily made using best available evidence, which included
historical data, modelled habitat maps and stakeholder knowledge of the areas
concerned.

It became apparent that the best available evidence on features for which some sites

had been recommended as MCZs was of variable quality. Consequently, Defra

initiated a number of measures aimed at improving the evidence base, one of which

took the form of a dedicated survey programme, implemented and co-ordinated by

Cefas, to collect and interpret new survey data at selected rMCZ sites. This report

provides an interpretation of the survey data collected jointly by the Maritime and
Coastguard Agencyb6s (MCA) Civil hed\lCA gr ap hy
was surveyed by the MCA in July-September, 2009, and further hydrographic and

ground truth surveys were conducted by Cefas during three separate surveys in

January, April/May, and September/October 2014.

2.1 Location of the rMCZ

The Goodwin Sands rMCZ is located in the southern North Sea (just north of the
English Channel), approximately 5 km east offshore from the Kent coast (Figure 1).
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Figure 1. Location of the Goodwin Sands rMCZ. Bathymetry is from the Defra Digital Elevation Model
(Astrium, 2011).

2.2 Rationale for site position and designation

The Goodwin Sands rMCZ was included in the proposed network because of its

contribution to Ecological Network Guidance (ENG) criteria to broadscale habitats,

and its added ecological importance. For a detailed site description Balanced Seas
(2011)and6 The Marine Conservation Zone PbHoject
(Natural England and the JNCC, 2010).

2.2.1 Broadscale habitats proposed for designation

Four broadscale habitats were included in the recommendations for designation at
this site (Table 1). See Annex 1 for full list of broadscale habitat features listed in the
ENG.

Table 1. Broadscale habitats for which this rMCZ was proposed for designation.

EUNIS code & Broadscale Habitat Spatial extent according to the SAD
A3.2 Moderate energy infralittoral rock 0.65 km?
A4.2 Moderate energy circalittoral rock 0.58 km?
Ab.1 Subtidal coarse sediment 115.55 km?
A5.2 Subtidal sand 159.97 km?
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2.2.2 Habitat FOCI proposed for designation

Two habitat FOCI were included in the recommendations for designation at this site
(Table 2). ®Blue Mussel Bedséand dRoss Worm (Sabellaria spinulosa) Reefs @ere
observed in ground truth samples but could not be confidently identified in the
acoustic data. They are presented on the habitat FOCI map as point observations
only as it was not possible to map the spatial extent of these features. Annex 2
presents the habitat FOCI listed in the ENG.

Table 2. Habitat FOCI for which this rMCZ was proposed for designation.

Habitat FOCI Spatial extent according to SAD
Blue Mussel Beds 312.57 m?
Ross Worm (Sabellaria spinulosa) Reefs 625.29 m?

2.2.3 Species FOCI proposed for designation

No d&ow or limited mobility specieséwere included in the recommendations for
designation of this rMCZ (Table 3). Three dHighly mobile specieséFOCI were
included. The full list of these species FOCI is presented in Annexes 3 and 4.

Table 3. Species FOCI for which this rMCZ was proposed for designation.

Species FOCI Extent according to SAD
Low or limited mobility species FOCI

None proposed None
Highly mobile species FOCI

European Eel (Anguilla anguilla) Occurrence not certain
Smelt (Osmerus eperlanus) Occurrence not certain
Undulate Ray (Raja undulata) Occurrence not certain

2.3 Rationale for prioritising this rMCZ for additional evidence
collection

Prioritisation of rMCZ sites for further evidence collection was informed by a gap
analysis and evidence assessment. The prime objective was to elevate the
confidence status for as many rMCZs as feasible to support designation in terms of
the amount and quality of evidence for the presence and extent of broadscale habitat
features and habitat FOCI and, where possible, species FOCI. The confidence
status was originally assessed in the SADs according Technical Protocol E (Natural
England and the JNCC, 2012).

The confidence score for the presence and extent of broad scale habitats and habitat
FOCI reported for the Goodwin Sands rMCZ was Low/Moderate (JNCC and Natural
England, 2012). This site was therefore prioritised for additional evidence collection.

2.4 Survey aims and objectives
Primary objectives

1 To collect acoustic and groundtruthing data to allow the production of an
updated map which could be used to inform the presence of broadscale
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habitats and habitat FOCI, and allow estimates to be made of their spatial
extent within the rMCZ.

Secondary objectives

1 To provide evidence, where possible, of the presence of species FOCI listed
in the ENG (Annexes 3 and 4) within the rMCZ.

1 To report evidence of human activity occurring within the rMCZ found during
the course of the survey.

It should be emphasised that surveys were not primarily designed to address the
secondary objectives under the current programme of work.

Whilst the newly collected data will be utilised for the purposes of reporting against
the primary objectives of the current programme of work (given above), it is
recognised that these data will be valuable for informing the assessment and
monitoring of condition of given habitat features in the future.
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3 Methods

3.1 Acoustic data acquisition

Two separate acoustic survey datasets were used in the Goodwin Sands rMCZ, one
acquired prior to the MCZ programme for the purposes of safety at sea, and another
acquired specifically for the rMCZ. In the western sector, existing multibeam
bathymetry data were used to assist in the planning and interpretation of seabed
habitats. These data were collected in September 2009 as part of the UK's Civil
Hydrography Programme (CHP), managed by the Maritime and Coastguard Agency
(MCA). The data are archived by the United Kingdom Hydrographic Office (UKHO)
and were provided to Cefas as fully processed and cleaned bathymetry data, as well
as raw data files for further backscatter processing by Cefas. The bathymetric data
were collected and processed in accordance with the International Hydrographic
Organisation (IHO) Standards for Hydrographic Surveys - Order 1 (Special
Publication 44, Edition 4). Further details on the acquisition and processing of
multibeam bathymetry data can be found in HI1294 Report of Survey (2009).
Processing of the backscatter data was undertaken by Cefas using the raw data
provided. The software package QPS FM Geocoder Toolkit (FMGT) was used to
produce fully compensated and corrected backscatter mosaic images, and these
were exported as floating point geotiff files for further analysis. Both bathymetry and
backscatter datasets were gridded at 2 m resolution for analysis (see Appendix 2 for
images derived from acoustic data).

To cover the remainder of the rMCZ, Cefas acquired further acoustic data in April
and May 2014 (Cruise code: CENDO0614, Lyman et al., 2014). Processing of the
acoustic data followed the same protocols as listed above for the CHP data, and the
two datasets were combined into single bathymetry and backscatter floating point
geotiffs gridded at 2 m resolution. Each survey achieved 100% coverage, but there
remains a small, unsurveyed gap between the CHP and Cefas data (Appendix 2).
There are further gaps in the data record over the Goodwin Sands banks
themselves, which were periodically exposed by low tides and thus could not be
surveyed. In total, 93% of the rMCZ area was surveyed.

3.2 Ground truth sample acquisition

Ground truth samples were collected during three separate surveys, two of which
were conducted by Cefas in January and April/May, 2014 (Cruise code: CENDO0114,
Nicolaus and Ware, 2014; Cruise code: CENDO0614, Lyman et al., 2014
respectively). A further inshore survey was conducted on behalf of Cefas in
September/October 2014 by the Environment Agency (EA) (Project code: C5784A,;
Miller and Godsell, 2014).

Across the Goodwin Sands rMCZ, ground truth samples were collected from 372
stations (Figure 2; Appendix 1). A combination of physical sediment grabs and
seabed imagery were acquired during each survey. Unless stated otherwise, video
and still images were analysed using an established protocol developed and used by
Cefas (Coggan et al., 2007). As part of the January 2014 survey, groundtruthing
samples were acquired from the RV Cefas Endeavour in the deeper areas of the
Goodwin Sands rMCZ following a 2 km triangular lattice grid, as there was no
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acoustic data available to inform site selection. Groundtruthing was achieved using
sediment grabs and drop-camera (DC) video and stills at 39 stations. Sediment
grabs were acquired using a 0.1 m2 mini Hamon grab, and were sub-sampled for
particle size analysis (PSA). Complete sediment analysis was conducted post cruise
by Cefas scientists, and samples were classified into both Folk and EUNIS BSH
classes. Video and stills imagery were acquired with a drop-camera (DC) system,
which was deployed at all stations. Video transects lasting a minimum of 2 minutes
were carried out as standard during the tow, though longer video transects (minimum
10 minutes) were carried out at a subset of stations (ca. m of stations).

Groundtruthing samples were acquired from shallower areas of the Goodwin Sands
rMCZ with site selection informed by preliminary acoustic data interpretation.
Groundtruthing samples were collected at 23 stations in April/May 2014 using the
same acquisition and instrument setup as described for the January 2014 survey.

Finally, during the September/October 2014 survey, groundtruthing samples were
taken aboard the coastal survey vessels Thames Guardian and Solent Guardian
within the inshore areas of the Goodwin Sands rMCZ. Groundtruthing was achieved
using sediment grabs and drop-camera (DC) video and stills imagery at 86 stations.
All the ground-truthing stations were initially surveyed using drop camera equipment
(DC). A preliminary assessment of the video footage and still images collected was
subsequently carried out to identify locations suitable for sediment grab deployment.
Sediment grabs were acquired using a 0.1m2 mini Hamon grab, and were sub-
sampled for PSA.

Ground-truthing Sample Locations

[ soodwin sands mMcz
PSA Results
O Video Stills
Bathymetry (m)
- High : 0

- Low : -50

© Crown Copyright 2015

Figure 2. Location of groundtruthing sampling sites in the Goodwin Sands rMCZ. Bathymetry displayed
is from Defrads Digital El.evati on Model (Astrium,

Goodwin Sands rMCZ Pesirvey Site Report
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3.3 Production of the updated habitat map

All new maps and their derivatives have been based on a WGS84 datum. A new
habitat map for the site was produced by analysing and interpreting the available
acoustic data (as detailed above) and the ground-truth data collected by the
dedicated surveys of this site. The process is a combination of two approaches,
auto-classification (image analysis) and expert interpretation, as described below.
The routine for auto-classification is flexible and dependent on site-specific data,
allowing for application of a bespoke routine to maximise the acoustic data available.

ArcGIS was used to perform an initial unsupervised classification on the backscatter
image. The single-band backscatter mosaic was filtered and smoothed prior to the
application of an Iso cluster/maximum likelihood classification routine. Python
scripting language was used to automate the workflow. Each stage in the process is
numbered and described in detail below.

Stage 1. Data preparation

Prior to analysis, the bathymetry and backscatter data were re-sampled onto a
common grid at 2 m resolution. This data preparation results in a spatial grid with a
single value for bathymetry (depth) and a single value for backscatter (acoustic
reflectance) in each 2 m by 2 m grid cell, and it is these data values that were used
in the rest of the process.

Stage 2. Derivatives calculated

From the bathymetry data a range of derivatives were calculated, as detailed in
Table .

Table 4. Description of derivatives calculated for bathymetry using ArcGIS/Fledermaus.

Derivative Description

Slope The slope in degrees using the maximum change in elevation of
each cell and its 8 neighbours (3*3)

Roughness/Rugosity Calculated as the difference between the maximum and minimum
value of each cell and its 8 neighbours (3*3)

Aspect Identifies the downslope direction of the maximum rate of change
in value from each cell to its neighbours. It can be thought of as the
slope direction.

Stage 3. Unsupervised classification

The following steps outline the routine performed using standard ArcGIS functionality
to automatically classify the single-band backscatter mosaic. This functionality was
accessed and performed using a single Python script.

Smoothing/generalisation of the backscatter image

The initial step involved the generalisation and smoothing of the single band

backscatter mosaic prior to application of the classification tools, to remove the
influence of noise and Ostripingdakdsthem wi t hi
production of smooth, topologically correct,
modification and attribution during the manual phase.

The raster was down-sampled to a 20 m resolution. Focal statistics were used to
populate the cell values of a new 3 m resolution grid based on the mean of a 3 x
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3 cell neighbourhood. The focal statistic command was repeated up to 10 times to
ensure a smooth, noise-free grid, as illustrated in Figure 3. The initial coarse
resolution ensures the removal of any striping whilst maintaining the general trend in
sediment distribution. Converting the raster back to a finer resolution is essential for
the production of smooth, realistic vector output. The choice of cell size combination
is crucial in determining feature size to be preserved. The cell size is chosen after
consultation with the mapping geologist regarding the most appropriate scale of
mapping in order to maximise the removal of noise from the data set, whilst
preserving the required feature visibility.

Original Image

FocalStats back to 3 m FocalStgs *10

Figure 3. Backscatter mosaic generalisation/smoothing prior to autoclassification routine.

ArcGIS Iso Cluster Unsupervised Classification Tool

This tool is part of the classification toolset available on the image classification
toolbar within ArcGIS 10.1. The Iso cluster tool was chosen as it produced the best
results from the single band image of backscatter intensity. The tool uses an
iterative clustering procedure, also known as a migrating means technique, to find
the natural groupings of cells and produce a signature file to be used as an input
requirement for the maximum likelihood tool. The analyst chooses an unrealistically
high number of potential sediment classes to group each cell into. The algorithm
separates each cell into one of these clusters/groupings by calculating an arbitrary
mean for each and assigning a cell to the most suitable cluster based on the shortest
Euclidean distance. The mean of each group is then recalculated based on this first
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reiteration of groupings. The process is repeated for the number of iterations
specified, which should be greater than the number of classes and enough to ensure
that the movement of cells across classes has become stable.

The maximum likelihood classification tool uses the output signature file from the Iso
cluster procedure to create a classified raster. The tool will consider the variance
and co-variance of the class signature when assigning each cell to one of the
classes. With the assumption that the distribution of a class sample is normal, a
class can be characterised by the mean vector and the covariance matrix. The
statistical probability is computed for each class to determine the membership of
cells to a class. An a priori probability weighting option is the default value of the
maximum likelihood routine, whereby each cell is assigned to the class to which it
has the highest probability of being a member.

Raster to polygon conversion

The classified raster obtained from the above steps is converted to a vector polygon
shapefile to produce a final fully attributed, topologically clean, smooth vector dataset

(Figure 4).
A J@é) 7
\&@ﬁ .

Iso Cluster Tool Raster to Polygon

Result of FocalStats/
Generalising

Figure 4. Iso cluster maximum likelihood classification routine.

The resultant classified output represents a numeric, thematic map. The number of
classes created is simply an over-estimation of the potential number of sediment
types present in the study area. The analyst can assess the resulting map and
change the number of classes until satisfied all likely changes in seabed substrate
have been represented.

Stage 4. Expert judgement

The vectorised output of the semi-automated process is reviewed manually to assign
sedimentological classifications in accordance with the EUNIS habitat classification
system. An appreciation of the geological characteristics of the area also means that
the analyst can sense check the outputs. Polygons can be amended, modified and
merged to best represent the acoustic data, groundtruthing samples with the
influence of geological judgement.

In this case, final mapped boundaries between rock and sediment substrate classes
are dependent on assessing the bathymetry, backscatter, and derived products
together with the ground-truthing data, as the backscatter data alone, on which the
semi-automated classification is conducted, does not provide a unique correlation
between backscatter amplitude and sediment class.

Goodwin Sands rMCZ Pgasirvey Site Report 11



As confirmed by the grab samples, high backscatter intensities indicate gravel
percentages of greater than 5%, indiTbeeati ng e
practical result is that both O6coarsed6 and 6
by the clustering process. The expert analyst must utilize the groundtruthing results

to further sub-divide these areas of high backscatter into segregated 6 ¢ o aand e 6

O0mi xedd cl asses. Taking into account that t
assessment of sediment fractions than that of the video/still image analysis, the PSA

data were used as the primary groundtruthing dataset for purposes of mapping

broadscale habitats.

As the video and still imagery provided the only evidence of the BSH &4.2 Moderate
energy circalittoral rock§ these groundtruthing observations were extrapolated
according to the bathymetry and backscatter data to map the extent of rock at the
seabed. Areas where rock was observed at the seabed are also regularly
characterized by coarse sediment waves. Because of this and the variable
occurrence of coarse vs. sand dominated sediments adjacent to rock across the site,
manual interpretation was used in favour of a semi-automated approach to map the
extent of rock.

Habitat FOCI @lue Mussel Bedsband d&ross Worm (Sabellaria spinulosa) Reefs 6
were also observed on the video/stills imagery but could not be confidently and
consistently identified using the acoustic data. It was thus not possible to map the
geographic extent of these features and they are presented as point observations
only.

3.4 Quality of the updated map

The technical quality of the updated habitat map was assessed using the MESH
Confidence Assessment Tool', originally developed by an international consortium of
marine scientists working on the MESH (Mapping European Seabed Habitats)
project. This tool considers the provenance of the data used to make a
biotope/habitat map, including the technigues and technology used to characterise
the physical and biological environment and the expertise of the people who had
made the map. In its original implementation, it was used to make an auditable
judgement of the confidence that could be placed in a range of existing, local biotope
maps that had been developed using different techniques and data inputs, but were
to be used in compiling a full coverage map for north-west Europe. Where two of the
original maps overlapped, that with the highest MESH confidence score would take
precedence in the compiled map.

Subsequent to the MESH project, the confidence assessment tool has been applied
to provide a benchmark score that reflects the technical quality of newly developed
habitat/biotope maps. Both physical and biological survey data are required to
achieve the top mark of 100 but, as the current exercise requires the mapping of
broadscale physical habitats not biotopes, it excludes the need for biological data. In
the absence of biological data, the maximum score attainable for a purely physical
map is 88.

1 http://lemodnet-seabedhabitats.eu/confidence/confidenceAssessment.htm [Accessed 19/01/2015]
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In applying the tool to the current work, none of the weighting options were altered,
that is, the tool was applied in its standard form, as downloaded from the internet.

Goodwin Sands rMCZ Pesirvey Site Report

13



4 Results

4.1 Site Assessment Document (SAD) habitat map

The SAD habitat map (Figure 5) was produced using modelled data from the
UKSeaMap (McBreen, 2010). For further details see Balanced Seas (2011).

Site Assessment Document (SAD Habitat Map

4

D Goodwin Sands rMCZ
Site Assessment Document Habitat Map EUNIS Level 3
A3.2 Moderate energy infralittoral rock
- A4.2 Moderate energy circalittoral rock
A5.1 Subtidal coarse sediment
AS5.2 Subtidal sand
A5.4 Subtidal mixed sediments

© Crown Copyright 2015

Figure 5. Habitat map from the Site Assessment Document.

4.2 Updated habitat map based on new survey data

The updated habitat map resulting from an integrated analysis of the pre-existing
CHP survey data from 2009, and the 2014 dedicated survey data is presented in
Figure 6.

The list of benthic taxa found in the grab and video samples is presented in
Appendix 4; a total of 395 infaunal and 57 epifaunal taxa were recorded. No species
FOCI listed in the ENG were recorded.

A summary of the PSA of the grab samples is given in Appendix 5. Of the 93
stations where a sample was obtained, coarse sediment was recorded at 26
stations, sand at 43 stations, mud at 2 stations and mixed sediment at 22 stations.

The analysis of the seabed video and stills is summarised in Appendix 6. Example
images taken during the survey of the BSHs and habitat FOCI recorded in the video
analysis are given in Appendices 7 and 8 respectively.
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Figure 6. Updated map of broadscale habitats based on newly acquired survey data.
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