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Executive Summary

This project aims to provide habitat and bathymetry models for the SuB&¥X dlistrict. Various third
party habitat and bathymetry data sets have been collated. Broad scaleranddale habitat data
were identified. Four remotely sensed broad scale habitat models, and thresdale habitat data
sets were identified. The EUNIS habitat classification system was used. Padéygomere used for
broad scale mapping, point data were used for fine scale. Habitat metadate collated for each
data set, and an assessment was made of the data quality. EUNIS leveEREI8 level 3 habitat
maps were produced for each EUNIS class present. For the broad scaledgiarison techniques
were developed to compare and cross validate the predicted habitat disiits) identifying areas
of agreement between the broad scale data. Spatial confidence was indicated tloduggch broad
scale habitat map. Fine scale point data were analysed using approprigtatistical techniques to
identify areas of good and bad survey coverage, and areas with poor sunenagevsood survey
coverage was used to infer good spatial confidence, and vice versa. Adliytianvoronoi polygon
approach was used so as to extrapolate the fine scale categorical pointgshaventire district.
Voronoi polygon size was used as a proxy for spatial confidence. Krigingeslas model broad scale
bathymetric data.

Three main habitat types were identified: Infralittoral rock and other hardssala (A3), circalittoral
rock and other hard substrata (A4), and sublittoral sediment (A5). Amongadla€el scale habitat data,
large differences were found between each of the four habitat models over makeddussex IFCA
district. This made predicting broad scale habitat distribution veitty confidence difficult at both
EUNIS level 2 and 3. Two small isolated areas were identified where three or more daigreetd
on the EUNIS habitat type, these were predominantly EUNIS A51atsafiihese areas covered only
19% of the district at EUNIS level 2, and 14% at EUNIS lehel i@nTaining area was predicted with
low confidence to be either A3, A4, or A5; depending on the masied. Based on the metadata, two
models were identified as being more robust, which suggested A3 habitat tiniminant, followed
by A5 and to a lesser extent A4. The fine scale data had good cotieragghout most of the Sussex
IFCA district. The fine scale data were mainly expert interpreted ground prainhts and Seasearch
observations. These were mapped to EUNIS level 2 as points, andI&#NESto level 6 as voronoi
polygons where data were available. Contrary to the broad scale dataniedale data predicted
A5 habitat throughout that Sussex IFCA district, with small area8 ahé A4. It was noted that this
did correlate well with the two broad scale habitat models suggested toebge ffobust by their
metadata. Given the uncertainty, the EUNIS system itself was criticalgwexy using scientific
literature and relevant project reports. It was found that mixed sediment ank haditats are poorly
represented by the current EUNIS classifications, which were found in sasae to perhaps cause
ambiguous habitat descriptions. A broad scale bathymetric model waspiiated from existing
Sussex IFCA data, with 230m resolution. Fine scale data were provideddtmadsokas at between
1 and 2m resolution.

The study indicates that local habitat mapping with the availabigltparty broad scale remotely
sensed data is difficult to do with high confidence, due to large ictinfj habitat predictions.
However, fine scale data based on observations from Seasearch divers and exgopretet! ground
truth videos are perhaps a good indication of what can be seen omthnediate sea floor surfacé
methodology for extrapolating categorical point data over unknown areasbas provided. Broad
scale and fine scale bathymetry models have been provided
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1 Introduction

1.1 Background

The Sussex Coastal Habitats Inshore Pilot (SCHIP) 2 project follows ohdrprededing SCHIP 1
project, which was led by the Sussex Inshore Fisheries and Conservation AtRQAY, working in
partnership with Sussex Wildlife Trust, and funded by the Environment gg8@HIP 1 sought to
work with decision-makers, local experts and key stakeholders to develop a lagiteishared
understanding of the habitats, species and pressures on the Sussex coastal watehigdgtretches
from Selsey in the west to Beachy Head in the east; out to one naati@bffshore. A key output of
the SCHIP1 project was the creation of a habitat map for the Susastacwater body, far more
accurate and detailed than anything else that existed previously. SUuB&s commissioned the
Channel Coast Observatory to interpret the available bathymetry, backscategrannd truthing
data for Dungeness to Selsey out to 1km.

The SCHIP 2 project aims to build on the outputs from SCMtR the development of a habitat map

for the whole Sussex Inshore Fisheries and Conservation Authority (IFCA). disiidistrict is
approximately 1,700 kfdand covers the area from the Hampshire-West Sussex border in Chichester
Harbour in the west to the East Sussex-Kent border between Rye and Dunigetfiessast and from

the mean high water mark to 6 nautical miles offshore. Where previous projectddaiked at either

large areas in low resolution or small areas in high resolution, thisgirajms to bring together all
available data and produce a detailed habitat map of the whole district.

Knowledge of the distribution of marine habitats is vital for Sussex IF&#éss those potentially
impacted by identified pressures and for directing management to where it is neested. Habitat
mapping assists in informing a range of planning policy and marimsepgation objectives, such as
the delineation of features of importance within Marine Patrol Areas (MPARjmiilhe Sussex
coastal water body, helping to focus future monitoring and managemenkwor

1.2 Outline of aims and objectives of project

1.2.1 Project aim:

The project aims to explore and analyse existing sea floor habitat andrbattig data sets available
for the Sussex IFCA district. These data will be used to constructéhdmale habitat model classified
to European Nature Information System (EUNIS) level 3; detailed fimehatztat model classified up
to EUNIS level 6, and provide a bathymetric model of the entireictislt is anticipated that these
data will be suitable to inform the management of fisheries and the marine@mment and for the
ecological assessment of Sussex Coastal Waterbody under Water Framework Directiveofmit to
nautical mile offshore).

1.2.2 Project objectives:

1.2.2.1 Habitat mapping objectives

x Collate existing available habitat and bathymetry data sets

X ldentify areas of data conflict, data agreement, and areas with no available data

x Evaluate the usefulness of the MESH confidence assessment and use to examinethe dat
quality for each data set

x Produce maps showing high, medium, and low confidence levels; bashd quadlity of data
and cross comparisons between independent data sets

X In areas of data conflict between different habitat data sets, select areas witlestigh
confidence to put forward into a final habitat model



Produce spatially broad scale habitat model of the Sussex IFCA distEtINIS level,3
following or adapting existing approaches by Robinsbal. (2009) used in the Habmap sea
floor habitat mapping project in order to produce standardised otitpaps

Produce spatially fine scale map of specific areas where there are sufficient dateso
EUNIS level 3, suitable for use as evidence for management

Develop confidence map for the Broad scale and fine scale EUNIS coded imaipis

Where thereare sufficient data, develop a mievd for mapping to EUNIS level 4 or greater
Produce habitat map to the highest possible EUNIS level, suitablgdaming management
decisions and directing future survey work.

1.2.2.2 Bathymetric mapping objectives

x Collate existing bathymetric data from relevant marine and statutory degdions
x Produce a continuous, interpolated broad scale bathymetric raster modékoStissex IFCA
district, scaled with appropriate colours, suitable for education andip@ngagement.

1.3 Study site
1.3.1 Location

The SCHIP 2 study area is located on the southeast coast of the Kimggtbm, bordering the county
of Sussex. Specifically, the study area extends from just east of Rye Harbduches@r Harboumi

the west, and extends from the intertidal zone six nautical miles offshtveg&neral location is seen

in Figure 1.

Key
SCHIP 2 Study Area

Manchester

Dublin AR Shefhield

Stoke on Trent _ Nottingham
Derby

Leicester
Birmingham

Wateford

> N
L[[a Conservation Authority

Lincoln

Sussex
Inshore Fisheries and

Ordnance Survey Open Data

Cork Hereford 'y_ﬂyl-;-
Colchester
xford Saint
Albans
e
3 Swindon
Cardiff  prictol Reading  London
B
Crawley Folkestone.
3 Calais
rtemouth ghtor - N
Exeter ool REgh-— Bogon Boulogne-sur-Mer
!
q
Plymouth 2
[
University of Brighton [ |
Maps produced by GeoSpec, University of Brighton; January 2015.
ata sources: Sussex IFCA & 0 120 N M Y
miens

Copyright: ©2013 Esri, DeLorme, NAVTEQ

Figure 1 Location of the Sussex Inshore Fisherie€angkrvation Authority district/Sussex Coastal Habitaghore Pilot 2

study area



1.3.2 Site description

Figure 2 shows the SCHIP 2 study area, highlighted in yellow. The cmtaéng various sites
recognised locally for their topography and physical characteristicsieA description of these
notable marine locations is provided here.

Beginning at the western end of the Sussex IFCA district, the first notabledeae the Owers to the
south of Selsey, characterised by large undulating submerged rocks. Betweeralih®wers and
Outer Owers is a feature known locally as the Looe Channel, a narrovablaygssage between the
rocks, which exaggerate tidal currents. The surrounding and underlyokg ooeate tidal upwellings.
Moving east, the next notable feature is Kingmere Rocks which extend sastivards, located
approximately three to five nautical miles offshore. These adjoin the adjasshore area known as
Kingston rocks. Further east the next notable feature is the chalk headland known &y Bissal.
This area is composed of rocky shallow reefs inshore and comparatively strahguitents. The
seafloor drops away relatively steeply offshore. Offshore of Eastbourne is a coimpbrahallow,
rocky area known as the Royal Sovereign Shoals, which begin approximatehaitical miles
sautheast of Sovereign Harbour, and extend a further two nautical milescosea. Smaller rocky
shoals extend back towards the shore. The area is renowned locally for abundant, fishthg
comparatively strong tidal currents and upwellings. Finally irfdih@astern end of the SCHIP 2 study
area is the Four Fathoms Sand Ridge. This forms part of a series of charted gas@midl outcrops
which extend offshore.
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Figure 2 Sussex Inshore Fisheries and Conservatioarifutlistrict/Sussex Coastal Habitats Inshore Rliatudy area,
including notable marine locations



1.3.3 Geology
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Figure 3 English Channel offshore geology. Taken &orasét al (2011)

Using the offshore solid geology map in Figure 3, it is observeditbdinglish Channel is dominated
by sedimentary rock formations. Indeed, the SCHIP 2 area consists entirelyroéstdy bedrock.
More specifically, the following geological groups are found witheaSCHIP 2 area, from west to
east: In the vicinity of Selsey, the Lambeth group consisting graeglds, and clays; the Bracklesham
group consisting clays and marls with sand; and the London Claying/itowards the vicinity of
Littlehampton and towards Beachy Head, there is predominantly chalk inshtrdainbeth group
gravels, sands, and clays. Offshore are the Lambeth group gravels, sandyaas wkll as London
clay. Eastwards of Beachy Head the SCHIP 2 study area is characterised bysaudty@hleensand
outcrop of sand, clay, and silt; and the Wealden group (interbedded saraisteiit stones, shales,
and limestones) which dominate the study area between Eastbourne and Dungériessoted that
overlying loose or unconsolidated sediment, known in geological terms fisddposits, are not
included in this map.

1.3.4 Sea conditions

Statistics obtained from the Channel Coast Observatory (2015) wave budkie feeriod 2012014,
reveal general trends in the wave conditions at three locations spread a¢res3GHP 2 study area.
The maximum wave height in the area recorded was 13.0m by the Rushingte@nbuoy, offshore
from Littlehampton. The Pevensey Bay and Hailing Island buoys egtordximum wave heights of
4.4m and 4.6m respectively. The average wave height ranges between 0.6m7amdio® all three
locations. Sea surface temperatures range between 3 and 23 degrees Celsius

10



1.4 EUNIS habitat classification

The EUNIS habitat classification system was used to describe marine hatitiatsivei SCHIP 2 study
area. The EUNIS habitat classification system was developed for the Europ@anr&ent Agency
(EEA) and the European Environmental Information Observation Network (BIOGWEe European
Topic Centre for Nature Protection and Biodiversity (ETC/NPB) (Raees2004).

The EUNIS systemasierarchical habitat classification system (Daweal. 2004), with progressive
levels providing more detailed habitat descriptions, culminatinig\l 6. It should be noted that not
all classes reach EUNIS level 6, in some cases EUNE 4eweb are the highest given hierarchical
classification. It aims to provide a universal habitat identificaticatesy (Davie®t al., 2004). Davies
et al. (2004) define EUNIS habitats as follows:

Z, 1838[ 1+ (v e N %0 AZ E %0 vie ZEE viudl= v}%E Jauo E Jo]@ L

physical features (topography, plant or animal physiognomy, soil clesistecs, climate, water

quality etc.) and secondarily by the species of plants a vl]u o 3Z § o]A §Z & _X tZ]o
U%Z ] S8Z 8§ 8Z hE/™"Z 158 0 ¢¢](] S]}v «GE=FW P JYBVV A® 2%

is acknowledged that some areas may be devoid of living organisms other thatesicDaviest al.

(2004) state§Z 8§ o0SZ}uPZ SZ - E v[8 SEYU Z ]85 8¢ (Jv JEIA U &2

completeness.

The marine section of the EUNIS system was originally based on the Rilaigsification system
(Davieset al 2004; Monteircet al. 2014) and was developed in collaboration with marine experts from
across Europe, managed by the European Topic Centre for Nature Protmuatid@iodiversity for the
European Environment Agency (Montegbal., 2014).

The EUNIS system classifies habitats based on thresholds set for few environragatdés which
are said to structure biological communities. Accurate measurement and ietatjon of these
variables are of great importance in the implementation of EUNIS codiogtéio et al., 2014).

Dauvinet al. (2008) point out a need for a standardised ecological classificagistem, the absence

of which can result in confusion of habitat definitions. A standard ifiestson allows for direct
comparisons to be drawn between different data for a given area. EUNIS levbie3stamndard used

by the Joint Nature Conservation Committee (JNCC) (JNCC, 28talardised habitat mapping in
this sense is the principle purpose of the Marine Habitat Mapping Framie(MESH) project (Cefas,
2014), which aims provide seabed habitat mapping across northwest Eurdpe istandardised
EUNIS system (JNCC, 2014ine virtues and limitations of the EUNIS system, together with the
importance of a unified classification shall be discussed further in fl@nimg chapters.
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2 Methodology

2.1 Habitat classification systetrfEUNIS

The EUNIS habitat classification system was used to describe marine hatihatgive SCHIP 2 study
area in a standardised format. EUNIS has become the accepted marine classificatioope (James
et a. (2011). As such, its use within SCHIP 2 makes the project cbhapeth wider studies such as
the UK and EU Sea Map projects.

A standardised colour coding system has been developed specifically fonuse SCHIP 2 project,
reflecting the three main EUNIS habitat types found in the SusseXDiBtiat. The EUNIS classes have
been colour coded according to Table 1. This colouring systé#ersdfrom the standard EUNIS
colouring scheme recommended by the MESH guidelines. This is in tordepresent and
differentiate the EUNIS classes which are present in the SCHIP 2 datasiogtitmé output maps for
visual interpretation. It should be noted that EUNIS Sussex 2010 daia sehnection with the report
by Jameet al. (2011) adds nonstandard EUNIS codes, highlighted in grey Téibglllbe shown in
latter sections of this study that some data sets exhibit classificatbeyond EUNIS level 3, up to
EUNIS level 6. Where this is the case, the graduated colour scheneddpprable 1 is applied in the
same way to differentiate EUNIS classes.

Table 1 SCHIP 2 standardised colour coding basetieohabitat types present within the study area. SSifications
highlighted in grey are none standard EUNIS codesnséhe EUNIS Sussex 2010 Survey.

EUNIS Level 2 Colour EUNIS Level 3 Colour
A3

Infralittoral  rock
and other hard
substrata

A3.1 :Atlantic and Mediterranean high energy infralittoral rock

A3.2 :Atlantic and Mediterranean moderate energy infralittoral rock

A3.3 :Atlantic and Mediterranean low energy infralittoral rock

A3.8 :High energy infralittoral rock and thin sediment

A3.9 :Moderate energy infralittoral rock and thin sediment -
A3.A Low energy infralittoral rock and thin sediment

A4.1 Atlantic and Mediterranean high energy circalittoral rock

A4.2 :Atlantic and Mediterranean moderate energiycalittoral rock

A4.3 :Atlantic and Mediterranean low energy circalittoral rock

A4.8 :High energy circalittoral rock and thin sediment

A4.9 :Moderate energy circalittoral rock and thin sediment
A4.A Low energy circalittoral rock and thin sediment

A4

Circalittoral  rock
and other hard
substrata

A5 Ab5.1 :Sublittoral coarse sediments
Sublittoral Ab.2 :Sublittoral sand
sediment A5.3 :Sublittoral mud

A5.4 :Sublittoral mixed sediment
Ab.5 :Sublittoral macrophyte-dominated sediment
Ab.6 :Sublittoral biogenic reefs

2.2 Software packages

Throughout this project, spatial data analysis and mapping have bedertaken in ArcGIS 10.2.2
(ESRI Inc, 2014). Where appropriate, spatial attribute data have statis@callysed in Microsoft

Excel. Habitat data are processed using ESRI shape file format, and bathydat&rioutputs are

produced as GeoTiff images.

2.3 Projection/coordinate system
All data have been converted and projected in British National Grid.

12



2.4 Broad scale habitat maps

2.4.1 Data sources
A summary of the broad scale data sources can be found in Table 2.

Table 2 summary of broad scale habitat data sources

Data Source Habitat
classification
system

EUNIS 2010 Sussex The MALSF Synthesis study: regional environmental Modified

characterisation in the central and eastern English Cha EUNIS
(Jameset al,, 2011)

EUNIS South East  Study by Coggan and Diesing X20 reinterpreting and EUNIS

combining existing data sets for the eastern English Char

JNCC UK Sea Me JNCC interactive map: http://jncc.defra.gov.uk/page-55 EUNIS

2010 Associated project report: http://jncc.defra.gov.uk/pag
5955#download
NZYAE vv_ ' N Envision, referred to in the report by Clagkal. (No Date a) Converted

from custom
classification
to EUNIS

2.4.2 Brief summary of broad scale data sets

2.4.2.1 EUNIS Sussex 2010 (MALSF Synthesis study)

The following information in this section is taken from the MALSF 8sisthStudy: Regional
Environmental Characterisation (REC) in the central and eastern English Qarmret al., 2011),
unless stated otherwise:

The EUNIS Sussex 2010 survey, also known as the MALSF synthesis studypahscalbrsurvey
effort carried out on behalf of the Marine Aggregate Levy Sustainabilitg FMALSF) commissioned
by the Marine Environment Protection Fund. The survey was based on twaogseregional
environmental studies: Eastern English Channel Marine Habitat Map, and tite Goast Regional
Environmental Characterisation. Principle objectives of the synthedily steluded integrating the
marine geology and biology to provide seabed habitat maps. The syns#iaedis reanalysed these
two original studies and incorporated additional new data. Broad scale wlata gathered using
remote sensing technology: Multi beam echo sounder, side scan sandrboomer sub-bottom
profiler. The survey lines were done at approximately 1 kilometre inter@tsund truthing was
carried out in order to validate the remote sensing techniques. Teclesigsed were: Hamon grab,
clamshell grab, beam trawl, drop camera, and camera sledge (d&rak2011).

The overall remote sensing survey effort and ground truth effort for theéhggis study (EUNIS Sussex
2010 data set) can be seen in Figure 4 and Figure 5. Within the 36tdth area, the overall survey
coverage is varied and poor in many locations. The intentionAf8F Synthesis study was to produce
a broad scale habitat map for the eastern and central English Channel, and thétefm®in localised
studies is treated with caution.
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2.4.2.2 EUNIS South East

The EUNIS South East data set was based on research by Coggan and Digsingl{zh compared
past models by Holme (1966) and Cabietlal. (1976 and 1977) with a modern predictive model.
Coggaret al. (2009) and Diesingt al. (2009) carried out sea floor habitat survey work for the central
English Channel using acoustic and ground truthing technidhissnitial work aimed to facilitate the
selection of Special Areas of Conservation (SAC). Coggan and Dieslpgx®@polated this work,
and attempted to integrate the results with the MESH EUNIS model dmetlby Coltmaret al.
(2008), to produce a broad scale habitat map for the entire English ChaimeeMESH EUNIS map by
Coltmanet al. (2008) can be seen in Figure 6. The integrated map derived from tllsdgan and
Diesing (2011) can be seen in Figure 7. The study makes use of Britsticaé8urvey (BGS) seabed
sediment maps to help interpret patterns in seafloor habitat distributionyjeeer where sufficient
datdauvina were available, survey data were used as the primary source of hatetgiretation.
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Coggan and Diesing (2011) go on to use this to validate aléestby Holme (1966) and found there
to be 64% agreement between the®2and 20" century studies.

Predicted distribution of
EUNIS habitats for the
MESH Project study area
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2.4.2.3 RoxAnn AGDS

The RoxAnn AGDS data used in this report were collected by Seamap Researchd@réumown &
Envision. During the preparation of this report, the original projexgort associated with the
collection of RoxAnn AGDS data was not available. In its absence, a re@arkst al. (no date a)
has been sourced which reviews acoustic marine data collection methodsdon habitat modelling.
Specifically, an updated review of the RoxAnn AGDS survey within Aph&e4Clarket al. (no date
a) report. The RoxAnn AGDS data were collected between 1995 anda$%@igwn in Figure 8. AGDS
systems are designed to use acoustic properties of the seabed to identify thearsi biological
nature of the sea floor. The survey data has been interpreted to produteof the predicted
ground type distribution, using 11 bespoke classes. The RoxAnn Sugsesya nonstandard
classification system, which has been converted to EUNIS. This procesribatl later in this
chapter. Ground truth video drops were used to validate class delineafiba.RoxAnn data were
subsequently correlated with fishing activity sitings by Cédrél. (no date a), who note that these
correlate well with the RoxAnn data.
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Figure 8 RoxAnn AGDS data extent. (@&igk, no date a)

2.4.2.4 JNCC UK Sea Map 2010

The UK Sea Map 2010 is bespoke project led by the Joint Nature Comse@@tmittee (JNCC) with
the aim of producing an ecologically relevant, full coverage maheteabed habitats across the
entire UK marine area (McBreemal., 2011). The associated project report by McBreeal. (2011)
has been used to obtain background information regarding this study.

The study is the largest in terms of area of any of those used withiS@¢P 2 project. The project is
mapped at approximately 300m spatial resolution, limited by generallyalaidata resolution for
much of the UK Sea Map 2010 study area. The UK Sea Map 2010 used a fvapetylayers in order
to produce a EUNIS habitat map. These include: Biologicaldaia such as light, wave energy, and
depth data; geological seabed substrate which reflect changes in sediment type assouitit
changes in biological communities; energy conditions at the seafmdding both wave and tidal
energy; and biogeography using depths as boundaries to divide thjecprarea into Atlantic and
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Arctic zones (McBreeat al, 2011). The UK Sea Map 2010 uses secondary data from a variety of
sources, although the specific details of data sources are not expdteitgd within the project report.

The project also builds on previous predictive habitat models, espethiallyK Sea Map 2006. The

UK Sea Map 2010 uses confidence mapping to select the most likelgthaloccur at a particular
location, based on the variables given above.

2.4.3 Broad scale data extents

Figure 9 shows the unclipped original data extents of the broad scalegmobj@ta sets described
above. Where the extent of the original data exceeded the SCHIP2 study aaigtthhave been
clipped to fit. The extent of the resulting habitat data sets casd®n in Figuré0. EUNIS Sussex 2010,
EUNIS South East, and JNCC UK Sea Map all cover the entirety udyteresd, while RoxAnn covers
a smaller inshore central region.

JNCC UK Sea Map 2010

Key e Lo | Sussex Key G Sussex
Inshore Fisheries an d nshor sherie

Total data coverage oo Conservation Authority Total data coverage

——

Capyrignt 62013
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Copyright ©2013 Esri Belome NAVTEQ

Figure 9 Habitat models: EUNIS Sussex 2010, EUNiESst, INCC UK Sea Map 2010 and RoxAnn taataatrage
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2.4.4 Conversion of non EUNIS data sets to EUNIS habitat classification

2.4.4.1 EUNIS Sussex 2010 Data set conversion to standard EII$ES c

The following conversion has been made in order to make the EUNIS 20%6adata associated with
the Jamest al. (2011) report compatible with the other standard EUNIS classified data set$nused
this study. As such, the EUNIS Sussex 2010 data set is the onlyetatmectly affected by the
following conversion process.

2.4.4.1.1 System used by EUNIS 2010 survey

All four habitat layers identified here use EUNIS coding to classify mabitatvever, in the case of
EUNIS 2010, a modified version of EUNIS is used. This adds addiieses to the standard EUNIS
system, identified in Table 1 as the grey highlighted classes. The reasanthis is clarified in the
corresponding project report associated with this data set, by Jasteal. (2011), page 69. To
summarise, Jamest al. (2011) suggest that the EUNIS coding system, while very usefulecan b
problematic, and does not allow for the identification of certain waichabitats. Instead, these are
forced into other groupings which, James$ al. (2011) argue, do not represent their proper
characteristics. To this end, Janetsal. (2011) have added six additional classes to the EUNIS system
at EUNIS level 3 which are relevant to this study

2.4.4.1.2 Justifying the conversion to standard EUNIS classification

Although it is argued that this does indeed provide a better represtéori of the sea floor habitat
distribution, this makes the data incompatible when attempting tawd comparisons with other data
sets which utilise the standard EUNIS coding. Indeed, such comparidbhawei differing results,
simply because the classifications use different terminology.
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If we were to compare the predicted habitats at a given point X, INCOndagtandicate A3.2, EUNIS
2010 may call this A3.9 (one of their additional classes) and EXBN\t&y identify it as A5.3. In this
case, all three disagree. If predicted habitat confidence intervals are then represensefieadion,
each habitat has a 1/3 confidence score. If however, the EUNIS 20&6 aosl converted into the
same language as the other data sets, standard EUNIS, then the comparison s pedna valid and
meaningful. For example if after conversion A3.9 is found to be mostasito and therefore
reclassified as A3.2, then in the example above A3.2 gains a confidenceob@Be while A5.3
remains at 1/3. This is described in greater detail in Appendix 1.

2.4.5 Broad scale habitat map output

2.4.5.1 Data preparation

The four data sets (EUNIS Sussex 2010, INCC UK Sea Map 2010 uBUBAStSsnd RoxAnn) were
converted into one master shape file containing the features and attriboftedi four individual shape
files. This has been carried out using the Intersect and Unios tod\rcMap, illustrated in Figuld.
The Intersect tool creates a geometrical intersection of the overlapgngee features and attributes,
producing a single output feature class (ESRI, 2013a). The WWoiccréates a geometric merger of
polygon features (ESRI, 2013b).

INPUT OUTPUT

INPUT

OUTPUT
> (D >

Figurell lllustration of the Intersect tool (left) and Unitool (right) in ArcMap. Taken from ESRI (2013a &i812)

INTERSECT
FEATURE

The JNCC UK Sea Map 2010 and RoxAnn data have slightly differenespetial for example the
JNCC UK Sea Map 2010 does not quite reach the shore line. Dhaddtihas been used to combine
these data with the otherSA} § ¢} « v}5 8} o} $Z o0 38 E[* *0]PZ30C 0 EP E

The resulting combined attribute table has been exported to Exceldtar processing, so that EUNIS
data for each of the four original data sets can be displayed at EUNIRlaxd 3. The intersection
and unification of the data also allows for easier data comparison Bs$ walidation, which is to be
explained in latter sections of this chapter.

2.4.5.2 Presentation of habitat map outputs

The importance of effective presentation of the habitat output maps ofahe utmost importance,
to ensure that the maximum amount of detail could be represented in Higtht maps. The methods
set out in the Habmap Irish sea marine mapping project (Robies@i., 2009a; Robinsoet al.,,
2009b;Rdbinsonet al. 2011) were adapted to stylise the SCHIP 2 project output mapsHabmap
study uses individual maps for each biotope or habitat class. The d)aof this is that it emphasises
each classification equally, regardless of the habitat extent and allows amdirg to be reserved
for assigning spatial confidence, where appropriate.
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2.5 Confidence mapping

2.5.1 Cross validation:

EUNIS habitat values from all four polygon data sets were compared usingvaay comparison of
column values, and returning the number of matching values. Thisavded out to compare all four
data sets, and subsequently the two data sets which had the highest agreemenidd&adet was
placed in an individual column, each row representing value for ohgpno. An ID column was used
to join, export, and import data from ArcMap, ensuring the rows remaithé correct order and
therefore correlate with the same polygon.

Where data sets have common values or predict the same habitat typevdlsitreated as agreement
between those data. The number of data sets in agreement was displayed agréement value for
both EUNIS level 2 and 3. It is noted that the data do noe hdentical extents, most notably the
RoxAnn data set. In areas where there is no overlap between the layers being conthassdare
treated as areas of disagreement between the data.

2.5.2 MESH confidence assessment

The MESH confidence assessment tool was used as a means of assessing the dasdisetsf used
in the SCHIP 2 project. This tool has been used in a varietgwbps studies including the UK Sea
Map 2010 (McBreest al., 2011), and the Habmap Irish sea habitat mapping project (Robétsan
2009b). The method has been devised as a standardised protocol for assessinglity of remotely
sensed spatial habitat data sets. The method evaluates various aspects of detéialirequiring
detailed metadata concerning survey techniques. The data quality isirgplithree main aspects:
Remote sensing, ground truthing, and interpretation. Within thesegaties, various qualities of the
data set are evaluated and scored out of three: Three being good, one beingipweighting system
is available in order to emphasise certain qualities over others. AsMdiBreenet al., (2011), the
default weighting values have been used. The final confidence score rangeseine33 (lowest) and
100 (highest). The tool uses specific guidelines for each sectiomdén t make the process as
standardised and none subjective as possible (MESH 2010).

The MESH Confidence Assessment tool was used to assess two EUNIS habitat datsesbtsstof
their metadata and survey techniques.

2.6 Fine scale habitat maps

2.6.1 Fine scale data sources

The data sets used for fine scale habitat mapping were suppli¢bdgvs S ¢Z % (]Jo X E} Z%o
Z%}e3[ %o E} eo]VvP A « E u]E Clv Z ]38 68]}v](A SHIvE} v G F
was undertaken with the original datasets. The raw fine scale data define the hab#a¢cific points

within the SCHIP 2 study area.

The following surveys were extracted from a variety of data files provided by S&€saxSeasearch
19922005, ALSF 2007, and Seafish 2008. The data points were identifiecandsed according to
their associated survey. It is noted that Seasearch 1992-2005 is a coompdhtll Seasearch surveys
from 1992 to 2005. For the purposes of this study, these are treated aswvamall survey. A summary
of the data sources is provided in Table 3.
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Table 3 Fine scale habitat data sources

Data Source Habitat Classification system

Seasearch 1992-200 Seasearch surveys Converted from UK Biome
classification to EUNIS

ALSF 2007 Sussex IFCA EUNIS

Seafish 2008 Sussex IFCA EUNIS

2.6.1.1 Seasearch 1992-2005

AN e E Z A+ }E]P]Vv 00C Ju%o0 u v3 C 8z A+ JW}Ro i®0i[82 3(3 E
growing number of none professional divers offered a great deal of knowledge andsém
relevant to the collection of sea floor habitat data (Seasearch, ne datSpecific training courses
were developed and specific survey forms were used to record a variety of geogiaphigsical, and
biological aspects at a given location. These data were then later ussasify each point according
to the BioMar marine classification scheme. Dawikal. (2004) explained that the marine section of
the EUNIS habitat classification system was derived from the BioMar systehthemefore the
BioMar codes can be converted directly to EUNIS via the conversi@nasadilable from the JNCC
website (JNCC, 2014b). This was undertaken so that the Seasearch 199#%a200%2re compatible
with the SCHIP 2 project. These data provide the most detailed EDMMS classified to EUNIS level
6 in some cases.

2.6.1.2 ALSF 2007

The data referred to here as ALSF 2007 were collected as ground truth data efsgoarger acoustic
surveying project. The Aggregate Levy Sustainability Fund (ALSF) wéyénjeatved in a project with

Centre for Environment, Fisheries and Aquaculture Science (CEFAS) and the Sussex Sea Fisheries
District Committee, now known as Sussex IFCA. The ALSF 2007 datacaiteed in the report by

Clarket al. (no date b). At each point, a video sledge was used to visually recosg#iloor, over a

six week period during August and September 2007. Video interpretatisrcarried out by an expert

marine biologist in order to classify each location.

2.6.1.3 Seafish 2008
Localised trial survey carried out off of Eastbourne and Bexhill.

2.6.1.4 Distribution of points

Figurel2 shows the distribution of survey points throughout the SCHIRI@ysarea. More detailed
investigation into the distribution of points and predicted habimodels shall be explored in detail in
latter sections of this report.
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2.6.2 Displaying points

The three fine scale point data sets (Seasearch 1992-2005, ALSF 2007, ssid Z6€) were
intersected using the intersect tool in ArcMap, in order to prodacgingle homogeneous data set,
allowing the feature attributes to be exported to spread sheet software fatadorocessing. The
combined point layer has been classified to EUNIS level 2, ang colded according to Table 1. For
better visual interpretation, a method for converting the point dadarepresentative polygons has
been developed. This classifies areas according to the nearest known peimhefiodology for this
is described later in this section. It should be noted that because hathétssification is categorical by
nature, providing discontinuous data, it is not suitable for intégtion methods such as Inverse
Distance Weighting or Kriging, as these require continuous data fields asitemperature or
elevation.

2.6.3 Comparison
There were no coinciding points between the three fine scale data setspgoacative methods such
as those used in the broad scale were not used with the fine scale data. Howevas been possible

&} JvE E« & §Z %}]vd & A]8Z §Z E§ we p( X o]3 ]}V (EP E D

intersect tool.

2.6.4 Voronoi polygons

In order to create a continuous EUNIS habitat layer a Voronoi polgwgihod was developed and
used. Voronoi polygons were created to convert point data into ggmi coverage and to divide up
the seabed into EUNIS habitat codes. Each location within agoolggloser to the sample point in
that polygon than any other sample point (ESRI, 2007), and was usksteonine possible EUNIS
habitat type for broader areas.
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Due to the categorical nature of EUNIS codes it was not valisgdhe mean, minimum or maximum
methods for coincidental points. Therefore, coinciding points were rerdqorior to the generation
of the Voronoi polygon layer. In addition, the data were foundtam NULL habitat values, where no
EUNIS data were available at any level for that data point. These veereeahoved.

Following the calculation of the voronoi polygon layer, théNES habitat data were joined to create
one polygon layer containing all EUNIS attributes from the coetbpoint surveys (Seasearc@9p-
2005, ALSF 2007, and Seafish 2008 and clipped to the SCHIP &studhe resulting polygon layer
can be seen in Figuie8 Combined surveys voronoi polygon output
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Maps produced by GeoSpec, University of Brighton; January 2015.
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Figurel3 Combined surveys voronoi polygon output (Seasearch 2082, ALSE007, and Seafish 2008)

2.6.5 Confidence surface derivation

2.6.5.1 Kernel Density Estimation

Point Kernel Density Estimation (KDE) mapping was used to assess the ggidabatidn of the data
points used in the fine scale mapping. KDE mapping enables the manmaimgsessment of sampling
density where multiple points share the same geographical location.

KDE treats each individual point as a discrete object, and generates auogisurface based on the
number of data points within a given search radius for each indivigoiak (Longleyet. al,, 2007).
The resulting output can be thought of conceptually as aiocous surface laid over the point data.
The surface is highest at the location of a given individualtpand reaches zero, or is lowest, when
the search radius distance from the point is reached. This known as the kerneksiiaere multiple
points exist within close proximity to one another, these kernel surfaseslap. Thus, the output
raster cells are calculated by summing the values of all kernel surfaces where they dvedantre
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of the raster cell (Longlest al.,2007;ESRI, 2014). For the purposes of this study a KDE search distance
of 14755m was used, the selection and application of this method is descmbfedl in Appendix 2.

2.6.5.2 Optimised Hot Spot Analysis

Optimised Hotspot Analysis (OHA) was also used on the point data to oféetdé@ional perspective
on the data. OHA can be used on categorical data, as it does notttibatatdata. Rather, it creates
a map of statistically significant hot spots and cold spots, baseth® Getis-Ord Gi* statistic (ESRI,
2014). The Getis-Ord Gi* statistic identifies areas of clustering which are gteatewhat would be
expected through random chance, these are referred to as hot spots (ESRI DevedtyperkNNo
Date). It also identifies areas where points are less densely clustered than woulddmteekiinrough
random chance, these are known as cold spots. This method has been used to g@neadtitional
confidence surface. Areas identified as hot and cold spots with 90% confidegoeater have been
generalised and exported to create new layers containing data hot spots andpmmiklrespectively.

2.6.5.3 Voronoi Polygon Area

Areas where data points are more densely clustered in the original point layeugeanaller voronoi
polygons, which can be considered to have a higher spatial resolutiese Breas are therefore likely
to be a spatially more accurate representation of the underlying dettégs can be seen as a proxy for
Kernel Density, indeed it could be inferred that the level of confidénagversely proportional to the
size of the polygon.

2.7 Bathymetric mapping

2.7.1 Broad scale data

The broad scale bathymetric data used in the preparation of this work cadgiproximately 200,000
data points.d Z e § AE }oo 8 C " pe Wakchfdusing @coustio techniques.
Bathymetric data is a form of continuous elevation data, and so intatipol models were used to
estimate continuous surfaces from known points. Interpolation facilitatedehktimation of depth at

a given location by using the values of nearby known points (Loeghdy, 2007).

2.7.1.1 Interpolation techniques

Generally speaking, there are two main approaches to spatial data interpolatie@rsénDistance
Weighting (IDW) and Kriging. Kriging was used in this project. Kuiggsgstatistical model to predict
the value of unknown locations by developing a statistical modelefétationship between known
point values. A surface model is generated based the value of known pointseadidtances between
measured values. The model can be developed further to include the spatteigement of the

known values (ESRI, 2011a). Conceptually it is similar to fitting aflbest fit to model trends on a
graph. A more detailed explanation of the two approaches and techniques issedovided in

Appendix 3.

2.7.2 Fine scale bathymetric models
Third party bathymetric data sets were sourced to produce high resolitathymetric maps for the
SCHIP 2 study area where data are available.

Bathymetry data were sourced from the Bathymetry Geodesy and Imagery Centraed Kimgdom
Hydrographic Office (UKHO) and also from the Centre for Environment, FisheAgsia&ulture
Science (CEFAS). The data was sourced under Open Government Licence (OGL;
https://www.nationalarchives.gov.uk/doc/open-government-licence/vers2/) and the data
contains public sector information, licensed under the Open Governmerndéé v2.0, from the
Maritime and Coastguard Agency.
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High resolution data have resolution values between 1 and 2 metres (TabM Hathymetry data
are provided as georeferenced image file (GeoTiffs) and are projected in British National Grid.

Table 4 Fine scale bathymetric model metadata, reéimwiulicence and survey dates are shown. All datdieeased under
the Open Government Licence v2.0, from the Maritime andt@aard Agency. (National Archives, no date) or CEFAS.

HI1279Eastern Approache: HI1437 Selsey Bill to Lee HI1312 Newhaven to

H14961 Beachy Head East

to the Nab Channel on-Solent Dungeness Blk 1-3
Survey start date 10/05/2008 15/05/2013 20/06/2013 2012
Survey Standard IHO S44 Edition 4 IHO S44 Edition 5 IHO S44 Edition 5 IHO S44 Edition Unknown
Resolution 2m im 2m im
Sensor type Echosoundert multibeam Echosoundert multibeam Echosoundert multibeam Echosoundert multibeam
Datum WGS84 WGS84 WGS84 WGS84
IPR Holder Maritime and Coastguard New Forest District Council New Forest District Council CEFAS
Agency
Licence Open Government Licence Open Government Licence Open Government Licence Open Government Licence

Point of contact

Bathy.dac@ukho.gov.uk Bathy.dac@ukho.gov.uk

Bathy.dac@ukho.gov.uk

helpline@defra.gsi.gov.uk
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3 Results

3.1 Introduction

The EUNIS habitat classification system was used to describe marine habhaigha@tSCHIP 2 study
area. The four principal data layers included: EUNIS Sussex 2010, EutNISaSH and JNCC UK Sea
Map and RoxAnn. The three former layers all ceddéhe entirety of the study area, while RoxAnn
was a more restricted survey and cogdra smaller inshore central region. Fine scale data are
presented as both point and polygon maps. Fine scale data are mappé&iNiG Eevel 6. Bathymetry
data are presented, both as broad scale for the entire Sussex IFCA Distritby dochlised areas
where fine scale data are available.

3.2 Broad scale habitat models

3.2.1 EUNIS Sussex 2010

The EUNIS Sussex 2010 data, taken from the MALSF 2010 Synthesis samaysley dl. (2011) is
given in Figurd4 and Figurdl5. These show variation across the Sussex IFCA District. A3 (Infralittoral
rock and other hard substrata) and A5 (Sublittoral sediment) habitat types arecmgédio be
dominant throughout the district. A4 (Circalittoral rock andettnard substrata) is present offshore
from Eastbourne and Beachy Head, and offshore from Selsey. Inspection ofNh® EMel 3 codes
shows that among the A3 habitats, a thin strip of A3.3 hugsdbastline inshore, while A3.2 is
dominant offshore. Among the A5 predicted habitat zones, A5.1 isrdomhin the eastern end of the
Sussex IFCA district, while A5.4 becomes more dominant in the we&t.isAthe dominant A4
predicted habitat, found offshore from Beachy Head.
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Figurel4 EUNIS level 2 Habitat prediction by Jagtes. (2011) 2010 Synthesis study for the Sussex |IBEiatdi
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Figurel5 EUNIS level 3 Habitat prediction by James et al. JZIID Synthesis study for the Sussex IFCA district

3.2.2 JNCC UK Sea Map 2010

The JNCC UK Sea Map 2010 data can be seen in Foguré Figurel7. The JNCC UK Sea Map 2010
predicts a similar habitat distribution to the EUNIS Sussex 2010 Alatand A5 are the dominant
habitat types. A5 is predicted in smaller extents than in the EUNIS SX@H@xnodel, most notably
the large A5 area off of Rye and Hastings is suggested to be broken by A8 hahbitat types. A4 is

once again predicted offshore from Beachy Head and Selsey Bill.

At EUNIS level 3, A3.1 is by far the most broadly predicted hdpjtat suggested to occur broadly
throughout the district. A5.2 is the most common among th5 habitat areas, and A4 areas are

predominantly A4.2, especially offshore from Beachy Head.
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Figurel6 UK Sea Map 2010 from the INCC, predicted EUNIZ kakgtat distribution for the Sussex IFCA District
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Figurel7 UK Sea Map 2010 from the INCC, predicted EUNIS kealtat distribution for the Sussex IFCA District
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3.2.3 EUNIS South East

The EUNIS South East habitat model in Fig8rand Figurel9 suggests a broadly different habitat
distribution to the EUNIS Sussex 2010 and the INCC UK Sealldape?. It is notably characterised

by the dominance of EUNIS A5 habitat classes. A3 and A4 habitatsedretqnl, but in very small
comparatively remote locations. Initial expert analysis of these A#AB areas suggests that they
coincide with notably rocky areas such as the Owers rocks at SelseyeaRdythl Sovereign Shoals to

the south east of Eastbourne. Within the A5 habitat area, A5.1 isesteyto be dominant, especially
offshore. However, large areas of A5.2 are predicted in large inshore areas, especially between
Littlehampton and Newhaven, as well as off of Hastings and Rye.
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Figurel8 EUNIS South East EUNIS level 2 predicted habit#tutisn for the Sussex IFCA District
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Figurel9 EUNIS South East EUNIS level 3 predicted habit#tutisn for the Sussex IFCA District

3.2.4 RoxAnn

The RoxAnn AGDS data shown in Fig0rand Figurel1 show a similar distribution of habitat to the
EUNIS South East data, in that it is predominantly predictirttpBat. However, smaller areas of A3
and A4 are also predicted. A3 habitat is generally distributed nearer the atthsiigh areas offshore
from Eastbourne and Hastings have more offshore areas of A3 habitat. A4 halpitatlicted to the
southeast of Eastbourne, and around Beachy Head inshore. Smaller areas of Adanabitdicated
offshore from Littlehampton and Brighton. FiguP4 suggests that A5.1 and A5.2 are the most
common EUNIS level 3 habitats.
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3.2.4.1 EUNIS Level 2
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Figure20 RoxAnn AGDS survey classified to EUNIS level 2
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Figure21 RoxAnn AGDS survey classified to EUNIS level 3
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3.2.5 Summary of predicted habitat coverage by area

3.2.5.1 EUNIS data summary
Table 5 EUNIS level 2 habitat distribution by ace@#éch broad scale data set

Habitat Area JNCC Sussex 2010 South East  RoxAnn
A3 Kn? 1156.7 768.9 24.0 66.2
% 67.0 445 1.4 3.8
A4 Kn? 139.7 248.3 4.9 55.7
% 8.1 14.4 0.3 3.2
A5 Kn?  389.0 699.5 1687.8 635.1
% 22.5 40.5 97.7 36.8
No Data Kn? 41.4 10.2 10.2 969.9
% 2.4 0.6 0.6 56.2
Total Kn? 1726.8 1726.8 1726.8 1726.8
% 100 100 100 100
100
90
80
70
60
50
40
30
20
10 I I
., NN _ -
JNCC Sussex 2010 South East RoxAnn

mA3 mA4 mA5 mNo Data

Figure22 EUNIS level 2 habitat distribution by area for eadadrscale data set as a percentage of the total Su#sCA
District

Table 5 and Figur22 show the proportional differences between the extents of each EUNIS level 2
habitats as described by each broad scale model. The RoxAnn and EUNIBaSbdata sets predict

A5 as the foremost habitat class, whilst the INCC UK Sea Map 2010NiIig1Fldsex 2010 show a
more even habitat distribution. These latter two surveys show larger propatimnA3 habitat
predicted throughout the district. These similarities and differences are shecufurther in the next
chapter.

3.2.6 Broad scale confidence mapping

The habitat maps given in Figutd to Figure21 have undergone cross validation and pairwise
comparison to determine where there is agreement and disagreement between surveys. The fou
surveys were intersected and compared on a polygon by polygon baseadfopolygon, the number

of the above data sets in agreement on the predicted EUNIS classifieaaised as an agreement
proxy. Polygons have then been grouped to display individual prediEtédIS classes as per the
Habmap approach outlined in the previous chapter with confidence valtiashed.
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Figure23 Comparison of the predicted habitat distributiorEddNIS level 2 (left) and level 3 (right) by the EUN$86>52810,
JNCC UK Sea Map 2010, EUNIS South East, and Batefsets within the Sussex IFCA district

The predicted habitat comparison maps in FiggBshow the extent of agreement between the broad

scale habitat models at EUNIS level 2 and then EUNIS levelddh Icaes, there are similar overall
patterns in the areas of higher and lower agreement. In this context, areas where tepaltzitat

data sets predict the same EUNIS value are termed areas of agreement. The areas covered by each
agreement level are summarised in Table 6.

At EUNIS level 2, throughout 62% of the district, two habitatl@® can be found to agree on the
predicted EUNIS classification. Large areas where three data sets agree can be fodifiRyeffind
Hastings, as well as off of Brighton and Newhaven. Other small, isolated areas kwvberkerbad scale
models agree can be found throughout the district. Combineds¢hmake up 29% of the district by
area. Two small areas where all four data sets agree can be seen to the southeast of Hastings,
between Brighton and Newhaven, making up nearly 3% of the total diateet

At EUNIS level 3, there is far less agreement between the broad scale mbdats. 42% of the
district is made up of areas where no data sets agree on the EUNIS classif\d#iire two habitat
models agree, this covers 41% of the district by area, and are distributddlsptaroughout the area,
becoming perhaps more numerous in the east. Where three habitat data sets #greepvers 14%
of the total area. These areas are mostly found between Brighton and Newhaverhetnwden
Hastings and Rye. Within these, limited areas where all four data sets agree aregdefitiftse make
up 2% of the total district area.

Table 6 Summary dfie predicted EUNIS habitat distribution by the EUN$Se2010, INCC UK Sea Map 2010, EUNIS South
East, and RoxAnn data sets within the Sussex |F@at dis

Area None Two Agree  Three Agree Four Agree
Agree

EUNIS Level Bn? 728.50 711.79 246.66 39.89

EUNIS Level 3 Percentage 42.19 41.22 14.28 2.31

EUNIS Level Bm? 101.92 1078.30 498.03 48.58

EUNIS Level 2 Percentage 5.90 62.44 28.84 2.81

3.2.7 Broad scale EUNIS coded confidence maps

The confidence mapping approach used above has been adapted to incorpatiteds outlined by
Robinsoret al. (2009a; 2009b) in their Habmap study, to produce confidence moagsch predicted
EUNIS class individually, using the number of habitat models greditin any given location as a
proxy for categorical confidence levels. These are given firstly as EM&IZ tdasses, and then as
EUNIS level 3.
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3.2.7.1 EUNIS level 2 predicted habitat distribution

The prediction of the distribution of EUNIS level 2 habitatif€ig4 indicates that A5 habitat is likely
to be the most dominant across the district, with evidence to suggedtmentary environments
predicted at almost all locations with varying degrees of confidenseaVanalysis would suggest that
this habitat type is predicted with the most confidence, especiallypigcific locations. A3 habitat is
also widely predicted, with large areas of high confidence, especially aatern part of the district.
A4 is the least predicted habitat type, although a large area is predidtbdnedium confidence south
of Beachy Head, near Eastbourne.
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Not Present
o
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Figure 24 Predicted distribution of A5 (Sublittoral sediment), (@rcalittoral rock and other hard substrata), aA8
(Infralittoral rock and other hard substrata) withtime Sussex IFCA district. Confidence levels are déowethe number of
habitat models predicting this habitat type at avgn location.

3.2.7.2 EUNIS level 3 predicted habitat distribution

Figure25 shows EUNIS level 3 predicted habitat distributions, based on prediatiads by all four
available broad scale habitat models. It is observed that as with the BeAMI classifications, A5
habitats give the highest confidence, specifically A5.2 and to arlexgnt A5.1. Elsewhere, A3.1 and
A3.2 are predicted with low to medium confidence, and are the next masenaus predicted habitat
type. A large area of A4.2 is predicted with medium confidence offshore frorhdtsee and Beachy
Head, and in some small isolated locations such as off of Selsey.eklhattitat types are predicted
with medium to low confidence, often in small areas.

34



Key G Sussex Key G Sussex
EUNIS Habitat Class - EUNIS Habitat Class 3

Inshore Fisheries and Inshore Fisheries and
A3.1 Conservation Authority A3.2 Conservation Authority

Confidence Level Confidence Level

Not Present Not Present
o Rye I o Rye
B vecium * B vedium *

Chichester Brighton and Hove
L Littlehampton_

N J N
‘ 4 wersin (B el ies—T="T—i]
okt o, U, o S oy 2015
Grinen ey Ot Ot S bivey Sowr 3 0 5 10 20 NM

Key I Sussex Key G Sussex
EUNIS Habitat Class ~ Inshore Fisheries and EUNIS Habitat Class 3 Inshore Fisheries and
A3.3 Conservation Authority AdA Conservation Authority
Confidence Level Confidence Level

Not Present Not Present
- e, - e,
B Medium
Hastings
Chichester Brighton and Hove / i3 Brighton and Hove
* Littlehampton ® Littlehampton e
Y y
.
4 M
N - ; N

Al a“

Univarany of Brighten et Tt Untveesiy o [T T T T T T
e A e 0 5 10 20 NM By e 0 5 10 20 NM
Key GG Sussex Key GG Sussex
EUNIS Habitat Class - Inshore Fisheries and EUNIS Habitat Class - Inshore Fisheries and
A4.2 Conservation Authority A43 Conservation Authority
Confidence Level Confidence Level

Not Present Not Present
o Rye, I Loy Ao,
B vedium

Chichester Brighton and Hove 3 Chichester

® Littlehampton / * Littlehampton
. s ~
P
\
~N e
S
.

i N N
[ 3 (e L [ s (i T I s T Tl
P — o 5 % S e g o ® N
SR e e STy S s

Figure25 Predicted distribution of: A3.1 (Atlantic and Medigerean high energy infralittoral rock); A3.2 (Atlargied
Mediterranean moderate energy infralittoral rock); A3A&lantic and Mediterranean low energy infralittoral rycik4.1
(Atlantic and Mediterranean high energy circalittoratk); A4.2 (Atlantic and Mediterranean moderate energgalittoral
rock); A4.3 (Atlantic and Mediterranean low energy dittogal rock), within the Sussex IFCA district.fidence levels are
derived from the number of habitat models predicting thabitat type at a given location.
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Figure26 Predicted distribution of A5.1 (Sublittoral coarseirsett); A5.2 (Sublittoral sand); A5.3 (Sublittoral mukg;4
(Sublittoral mixed sediments; A5.6 (Sublittoral biogeaéfs) within the Sussex IFCA district. Confidence leveldeaiee
from the number of habitat models predicting this habitype at a given location.

3.2.8 MESH confidence scores

Data quality is an important consideration in the development of priadé maps (Burnside & Waite,
2011) The MESH confidence assessment was used as a method to assess data qualityidagi
data sets. However, while investigating and undertaking this process, iowad fhat this could not
be undertaken for the JNCC UK Sea Map 2010 and the EUNIS South Eastsdais thelse are
composite data sets made up of many surveys. The MESH Confidence Assesgrianipaly
designed to work with individual surveys. As a result, only the EUN$8XS2010 data using the report
by Jameet al. (2010), and the RoxAnn data using the report by @&aadt (no date a) were assessed
using the MESH methodology.

After careful analysis of the associated reports the RoxAnn data set was scorecat 33e EUNIS
Sussex 2010 data scored 81. The assessment scale ranges from 33 (poor) to 100 jeses|éable
7.
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Although the EUNIS South East data and the INCC UK Sea Mdpta@tuld not be scored, careful
inspection of the relevant project reports and data sources indicated tradMCC UK Sea Map 2010
would appear to be more robust. The JNCC UK Sea Map 2010 is based o besjmke surveys,
which were individually assessed using the MESH Confidence Assessmenpsandith the best
score were carried forward into the final model (McBrestral., 2011).

EUNIS South East appears to be less reliable when examined at a fine scalbethisksit is based
on the integration of existing habitat data sets, which in some areas & besn extrapolated based
on correlations with British Geological Survey sediment maps (Cogganiesiddg) 2011). It is not
explicitly clear that ground truthing has been undertaken in thesgapolated areas, and therefore
the dataset may not be robust at fine scales.

Table 7 MESH Confidence Assessment for the RoxAnrdai@[ip) and EUNIS Sussex 2010 data (bottom)

Assessment  Feature Included? Quality Weighting Ind. Group Rating
(1,2,3) Score Score

%) Remote Techniques Y 2 50 13 60/100

3 Remote Coverage Y 1 50 7

S o “g, Remote Positioning Y 2 50 13 50

z 2o Remote Standards Y 3 50 20

o3 Remote Vintage Y 1 50 7

2 Biological GT Techniqu' Y 1 100 10 43/100

Z, g Physical GT Technique Y 1 34 3

- E Position Y 2 50 10 50 53

S, 'é N Sample Density Y 1 50 5

% 5 b~ Standards Applied Y 2 50 10

T0S2 Vintage Y 1 50 5

TesT GT interpretation Y 1 50 8 58/100

8~ g g Remote interpretation Y 3 50 25

2 %S (:%'. Detail level Y 2 50 17 50

TwESE Map accuracy Y 1 50 8

0 Remote Techniques Y 3 50 20 66/100

3 Remote Coverage Y 1 50 7

S g ?__m' Remote Positioning Y 2 50 13 50

% g @ Remote Standards Y 2 50 13

T3 Remote Vintage Y 2 50 13

2 Biological GTY 3 100 30 85/100
o Tech_nique _

%) E Phy.s,!cal GT Technique Y 3 34 10 50 8 1

33 Position Y 2 50 10

S .'Z_, Sample Density Y 3 50 15

% g ,9_\ Standards Applied Y 2 50 10

T62 Vintage Y 2 50 10

BesT GT interpretation Y 3 50 25 92/100

5% % g Remote interpretation Y 3 50 25

z 8o S Detail level Y 2 50 17 50

TwESE Map accuracy Y 3 50 25
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3.2.9 Predicted habitat distribution based on the INCC UK Sea Map 2010 andUss®dS S
2010 data
The results of the combined broad scale habitat assessment suggest that the rhostdata are the
EUNIS Sussex 2010 data and the INCC UK Sea Map 2010. The anhéysiastasets using four way
comparisons and a modified MESH assessment suggests that the EUNIS SussexR2OCCand Sea
Map 2010 data sets have more similarity between layers and are of a highkydhan both RoxAnn
and EUNIS South East. These assertions are based on the MESH confidence assessnstadata
which documents the data collection methods. FigRvaepresents the resultant EUNIS level 2 and 3
predictive habitat maps. These suggest A3 to be the dominant EUNt&the¢pecially in the western
end of the district. Towards the east, A4 and A5 become more commdaUNLS level 3, Figuz&
interestingly shows that there is little agreement within areas of classified ash&Beas A4 and A5
habitats still show similar, comparatively large areas of agreement.
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Figure27 EUNIS level 2 (left) and level 3 (right) predictedthiatmiap based on areas where both the EUNIS Susééxdafa
and JNCC UK Sea Map 2010 data predict the samdictaisi

3.3 Fine scale habitat models

3.3.1 Raw point data

In an attempt to provide habitat classification to a higher EU&I&I [(levels 4, 5 and 6) survey point
data were utilised. The three individual fine scale habitat models (Seas&882:2005, ALSF 2007,
and Seafish 2008) were mapped as raw points at EUNIS I&igle28 suggests that EUNIS class A5

is found throughout the Sussex IFCA district, interwoven with catalsA4 and to a lesser extent A3
habitat. The A3 habitat is predicted mostly along the coastline f&@isey to Brighton. The bottom

left map in Figure28 shows a very localise survey covering an area off of Eastbourne, which is
predicted to contain a mixture of A5 and A4 habitat, and very |AtBe All three of the individual
surveys have been combined to produce a single output map, shotkie imottom right of Figur@8.
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Figure28 Predicted EUNIS level 2 habitat distribution accortbrnthe Seasearch 1992-2005, ALSF 2007, and Se@figh 2
surveys

3.3.2 Creation of voronoi polygons from the raw point data

As described in the methods section, the project has sought to dewelmbust method that will
facilitate the creation of a continuous surface model of EUNIS hatyjpats across the entire IFCA
region. Following the creation of a combined point layer coritgjrall surveys (Seasearch 1992-2005,
ALSF 2007, and Seafish 2008), a voronoi polygon output layer wakatel to give a better visual
representation of the fine scale point data.

The Voronoi polygon output has been clipped to the study areacandbe seen in Figug®. Where
point density is higher, smaller and more accurate polygons are cotetku&reas where voronoi
polygons are smaller are likely to represent seabed habitats more closely thighter survey/point
density. This increased confidence can be seen when comparing Bwith Figure30. Figure30is
an Optimised Hot Spot Analysis, a spatial clustering statistical tdshwitcMap based on the Getis-
Ord-Gi statistic. This looks at the overall spread of the data pointsfiadisl areas where points are
more densely or less densely spread than the expected distribution. A visualtioapgwows that
areas represented by larger voronoi polygons in Fi@@eorrelate with cold spots in Figug®, and
vice versa

Poor point coverage can be found offshore from Selsey, where large vorongopslyepresent very
few data points/survey effort. Spatial confidence is discussed further in subsequéiutnseaf this
chapter.
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Figure29 Combined survey point layer, containing Seasearch 2092; ALSF 2007, and Seafish 2008 points data; overlayin
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3.3.3 Predicted habitat distributions

The voronoi polygons have been used to represent EUNIS habitat wlistnid from EUNIS level 2 to
EUNIS level 6, where sufficient data are available. The predicted halstabalions are given in
Figure31 to Figure42 X E -+ ]Jv] s e Av}S 0 ee](] _ & 38Z}s AZ-E v}
available for that location at that EUNIS level. For EUNIS lethed Grea not classified has not been
shaded, due to the comparatively small size of the EUNIS leveloBorgolygons. The voronoi
predictive habitat maps suggest that A5 habitats are dominant througtioeitdistrict. A3 and A4
habitats are predicted in small areas. The EUNIS level 3 map is perhaps adgeqaatamdication of
the overall habitat trends, however the EUNIS level 4, 5, Génaaps allow for a more detailed
biological interpretation at specific locations where data are availalfler example, studying the
EUNIS level 4 maps shows that fine sediment habitat types are more comrtit@négastern parts of
the district, becoming predominantly coarser in the west. The é&d areas which are common
inshore from Brighton to Selsey, when studied at higher EUNIS levels reptsipnsea weed
communities in rock dominated environments. A4 environments fall ipastder the EUNIS level 4
category A4.23, which describes communities on soft circalittoral itlen this part of the EUNIS
hierarchy is looked at in greater detail, the A4.23x EUNIS lelet$€es describe chalk and lime stone
environments. This is not surprising given the adjacent chalk and limestidfeextending from
Beachy Head to Brighton.

3.3.3.1 EUNIS level 2
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Figure31 EUNIS level 2 voronoi predictive habitat models basethe combined Seasearch1992-2005, ALSF 2007, and
Seafish 2008 surveys for the Sussex IFCA district
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3.3.3.2 EUNIS level 3
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Figure32 EUNIS level 3 overall voronoi predictive habitat maodielg the combined Seasearch 1992-2005, ALSF 2@D7, a
Seafish 2008 data, for the Sussex IFCA district.
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Figure34 EUNIS level 3 voronoi predictive habitat model usiagtimbined Seasearcl®92-2005, ALSF 2007, and Seafish
2008 data for the Sussex IFCA district, showingrbaicted distributions of EUNAS habitats.
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3.3.3.3 EUNIS level 4

Figure35 EUNIS level 4 overall voronoi predictive habitat madiglg the combined Seasearch 1992-2005, ALSF 2@D7, a
Seafish 2008 data for the Sussex IFCA district.
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Figure36 EUNIS level 4 voronoi predictive habitat model usiagtimbined Seasearch 1992-2005, ALSF 2007, and Seafish
2008 data for the Sussex IFCA district, showingrhdicted distributions of EUNIS A3 and A4 habitats.
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Figure37 EUNIS level 4 voronoi predictive habitat model usiagtimbined Seasearch 1992-2005, ALSF 2007, and Seafish
2008 data for the Sussex IFCA district, showingrbdicted distributions of EUNAS habitats.
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3.3.3.4 EUNIS level 5

Figure38 EUNIS level 5 overall voronoi predictive habitat madiglg the combined Seasearch 1992-2005, ALSF 2@D7, a
Seafish 2008 data for the Sussex IFCA district.
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Figure39 EUNIS level 5 voronoi predictive habitat model usiagtimbined Seasearch 1992-2005, ALSF 2007, and Seafish
2008 data for the Sussex IFCA district, showingmbaicted distributions of EUNIS A3 and A4 habitats.
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Figure40 EUNIS level 5 voronoi predictive habitat model usiagtimbined Seasearch 1992-2005, ALSF 2007, and Seafish
2008 data for the Sussex IFCA district, showingrbdicted distributions of EUNIS A5 habitats.
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3.3.3.5 EUNIS level 6

Figure41 EUNIS level 6 overall voronoi predictive habitat madiglg the combined Seasearch 1992-2005, ALSF 2@D7, a
Seafish 2008 data for the Sussex IFCA district.

Figure42 EUNIS level 6 voronoi predictive habitat model usiagtimbined Seasearch 1992-2005, ALSF 2007, and Seafish
2008 data for the Sussex IFCA district, showingrbdicted distributions of EUNIS A3, A4, and A5 habitats
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3.3.4 Confidence maps

The confidence mapping aims to analyse the spatial distributionec$uinvey effort for the combined
fine scale data sets. The distribution of the survey pointgelizeen analysed using spatial statistics,
so as to map the distribution of survey effort throughout the Susse& WH€lrict. Areas which are
identified as having a high density of survey points represent a higherdésgeirvey effort, and so
more is known about these areas. As a result, it is suggested that these areas offer nfaternoe

in the accuracy of the associated fine scale habitat predictions.diti@, these maps can be used to
determine where there is less survey effort, less confidence and therefore identify areas whith mig
be prioritised for future survey work.

3.3.4.1 Voronoi polygon area

Areas where data points are more densely clustered in the original point laygugesmaller voronoi
polygons, which can be considered to have a higher spatial resolutiese Breas are therefore likely
to be a spatially more accurate representation of the underlying datds dan be thought of as a
proxy to kernel density analysis, suggesting that the confidence for ealjfygn is inversely
proportional to its size.

Figure43Voronoi polygons shaded by individual polygon areeengin decimetres squared

3.3.4.2 Kernel density estimation based confidence map

Kernel density estimation has been calculated using the average nearest neigtdtamiic multiplied
by a factor of 100 to give an appropriate search radius (a full descripfi&lDE methods is provided
in Appendix 3). Additionally the Average Nearest Neighbour statiatited out on polygons and
combined survey points revealed significant clustering patterns, witlvalye less than 0.05 in both
cases.
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The kernel density surface portrays the point density distribution of trelined survey (Seasearch
19922005, ALSF 2007, and Seafish 2008) layer. The kernel density data ahe $leawved, and
therefore assumed not be normally distributed. Natural Breaks classificationl ()¢ Zpo « Z
used to split the data into classes. This has been chosen for the wénycim it categorises data based
on natural groupings of data values (Longd¢wl. 2007), and suitability for non-parametric data.

Figure44 Kernel Density Estimation based on the combinedezeeh 1992-2005, ALSF 2007, and Seafish 2008 combined
survey data. The output surface has been arbitrarilindated using Jenks natural break class divisions

The resulting kernel density surface can be seen in Figgurelere the values have been divided into
five classes, classified using the Jenks natural breaks method. These are used as eshiithyce
intervals, based on the density of points. Areas of high point density iaptagted as areas of high
confidence. This method is analogous to that used in the similar Hplpmoject, devised by Robinson

et al.(2009a, 2009b, and 2011jhese breaks have been converted into confidence contours in Figure
45,
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Figure45Kernel density estimation based confidence intenidsse are based on Jenks natural breaks class ilstefvese
overlie voronoi polygons classified by individuaygoh area. Both layers are derived from the combinedezeah 1992-
2005, ALSF 2007, and Seafish 2008 survey data points

In Figure46 the kernel density surface has been layered on top of the voronoi poliayer, albeit
with a stretched classification in place of the classified version in Hdutéghter areas are those of
high point kernel density. These appear to correlate well with snebligons, which both suggest good
spatial resolution and confidence. This is further visualised in Fithirnehere the break values used
in Figure44 have been converted into confidence contours, overlaying the vanoolggon area layer.
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Figure 46 Kernel density estimation based on Seasearch 1903;2BLSF 2007, and Seafish 20008 combined points;
overlaying voronoi polygons classified by polygon ateeyed from the same data.

3.3.4.3 Optimised Hot Spot Analysis based confidence map

Arguably, an inadequacy of the Kernel density surfaces used in Bgjtod-igure46 is the omission
of the specific identification of areas which are particularly lacking indemfie. Optimised hotspot
analysis by no means replaces kernel density analysis, but rather offers amm@adigrspective on
the data; he output for the combined fine scale surveys is given in Figure

The resulting polygons have been added to the kernel density generated encdidntervals,
illustrated in Figurd8. These Optimised Hot Spot Analysis derived confidence contours corselfite
with areas of high confidence as identified by the kernel density derived deoifé contours.
Additionally, they pick out areas which are particularly lacking i gaints, within the cold spot
contours. These areas have lower point density, large voronoi polygithgoints which are less
densely clustered than would be expected by chance. These areas can be seereidd-igfshore
from Selsey, Beachy Head, and to the east of Eastbourne.
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Figure47 Optimised Hot Spot Analysis, identifying aredsgtier than expected, and less than expected clirgecalculated
for the combined Seasearch 1992-2005, ALSF 200Beafidh 2008 combined data.

Figure48 Kernel density and Optimised Hot Spot Analysisdende intervals overlaying voronoi polygon data
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3.3.4.4 Attribute resolution

In addition to the spatial accuracy and resolution, is the attelresolution (Longlegt al., 2007). This

is related to the detail contained within the attribute data abobetvariable being measured. In this
case, the level of the EUNIS code. This is illustrated for the com®ess®arch 1992-2005, ALSF 2007,
and Seafish 2008 surveys represented as voronoi polygons in BRjure

Figure49 Voronoi polygons representing the highest EUNIS Imgsiification available throughout the SCHIP 2 \staucka
based on Seasearch 1992-2005, ALSF 2007 and S€8fsbu?vey data.

Bathymetric models

3.4.1 Broad Scale Bathymetry

The broad scale bathymetry model can be seen in FigOr&igure51 represents the slope angles
calculated from the broad scale bathymetric model. A notably sti¥ep off in depth can be found

at Beachy Head, and the Outer Owers to the south of Selsey. The deptwshalthin the bays from
Selsey to Beachy Head and Beachy Head towards Rye. Shallow outcrops are presentgextendin
seawards at the Outer Owers, Kingmere Rocks, Royal Sovereign Shoals, and Fog FatltbRidge.
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Figure50 Broad scale bathymetry model for the Sussex IFCAtdistric

Figure51 Broadscale slop angle distribution throughout thesex IFCA district
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3.4.2 Fine Scale Bathymetry

High resolution bathymetric models which have been made availabbeatised areas can be seen in
Figure52. The Newhaven to Dungeness data provide the most detailed bathymetign ofsolution,
for up to 1km offshore. The Beachy Head East and East Nab data givenétshyo a lower 2m
resolution but over wider areas. These both represent areas of complex undptsa floo.

Figure52 Fine scale bathymetry data. Contains public secforrimation, licensed under the Open Government Licen€g v2
from the Maritime and Coastguard Agency (National Archveglate).
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4 Discussion

Introduction

This section of the report discusses the interpretation of the results andikdings. These results
and findings are then placed in the context of the initial objexgilaid out at the beginning of this
report. The main aim of this project was to explore and analyse existing ssahiditat and
bathymetric data sets available in the Sussex IFCA district for usemstaucting a detailed fine and
broad scale habitat model classified to EUNIS level 3, and create yisitic model of the entire
district. In the project aim it is stated that these should be suitablénform the management of
fisheries, and the marine environment and for the ecological assessment of Suased @aterbody
under Water Framework Directive (out to one nautical mile offshore).

Broad scale habitat data

4.2.1 Predicted habitat distributions

4.2.1.1 Initial observations

Four habitat models have been explored and mapped to EUNIS level 2 Bach3of these maps &
been interpreted, and ultimately combined to provide a homogenousthalbnodel for the entire
Sussex IFCA district. The differences between the four habitat models haveleetined, quantified,
and mapped. Broad scale data were found to cover the entire Sussex IFCA district

The predictions of the individual habitat models show broadly diffeHabitat distributions across
the district. Indeed, predicted sea floor habitat seems entirely dependennhupbich model is
selected. These differences reflect the apparent disparity between the currently aediladald scale
models for the Sussex IFCA district.

Despite these differences, the broad scale models can be loosely split intorowps: The RoxAnn
and EUNIS South East data suggest large areas of EUNIS A5 habitabthtrthegtistrict, whilst the
EUNIS Sussex 2010 and JNCC UK Sea Map 2010 models prasiibeA®minant habitat type and
more habitat variation throughout. A summary of the differing habitatritisttions, by total area, can
be seen in Figurg3.
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Figure53 Summary of EUNIS level 3 habitat distribution for démohd scale EUNIS model for the Sussex IFCA area. Values
given as a percentage of the total Sussex IFCA tistea.

These large differences (emphasised in FiggBeto Figure26) in predicted habitat extent and
disagreement make it difficult to predict with any confidence the ovdralitat distribution for the
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entire the Sussex IFCA district. In order to attempt to overcome this &sbest possible, both the
quality of the data sources and the level agreement between them were assessed.

4.2.1.2 Data quality assessment

In order to consider the data quality, it is necessary to consider slaaces. Both the EUNIS Sussex
2010 and the JNCC UK Sea Map 2010 appear to be well documentegudligy data sets with good
evidence of ground truthing techniques, with specific project reports alvkdldetailing the studies by
Jameset al. (2011) and McBreeat al. (2011) respectively. The EUNIS Sussex 2010 data appear to
have used a bespoke survey specifically for that project, while the JINCC Wka 152810 looks
critically at a range of data sets using the MESH confidence assessment, atgltkeléest quality

data available for a given location (McBrestral., 2011). These studies, howevare not localised to

the Sussex IFCA district, covering far greater extents. Therefore the spatial mesaludi intended

use of the data may not be appropriate for the SCHIP 2 objectives.

The RoxAnn data were a bespoke acoustic survey with the intent oflprgithe best possible habitat
map with the technology available. However, the associated project rego@larket al. (no date a)
concluded that the accuracy of the survey is questionable duenited ground truth sampling, which
is key to the interpretation of acoustic techniques. Howeves,ridport notes that RoxAnn data match
up well with fishing activity that would be expected for the predidbedbitat typesalthough it is later
suggested in the conclusion of the report that the RoxAnn data mayestignable (Clarkt al., no
date a).

The EUNIS South East data perhaps the most difficult to gauge in terms of data quality. Thadbro
scale polygon map used here was generated as an output of the study ggrCagd Diesing (2011)
It took into account a range of available data sources such as the MENEB &ldp by Coltmagt al.
(2008) and work by Cogganal. (2009) in collaboration with CEFAS and further work by Diesialg
(2009) looking at wide spread rocky reef occurrence in the English Chandedpught to fill in the
gaps where data were not readily available at that time, using BGS offshore igablogps and
bathymetry maps as a basis for delineation in these unknown areas, based on conselatknown
areas. There is however no mention of independent ground truthing withénG@oggan and Diesing
(2011) study relating directly to the EUNIS South East map.

Where it was possible to obtain MESH confidence assessment scores, EUNIS @Llseor2d
highly, whereas RoxAnn received a lower score.

With the above information in mind, it could be tentatively suggédghat the EUNIS Sussex 2010 and
JNCC UK Sea Map 2010 are of better quality (or more fit for purposeRtiadnn and EUNIS South
East data, based purely on the reliability of the data sources. Due # wtatertainty, confidence
based habitat maps exclusively for EUNIS Sussex 2010 and JNCC UK Sga Weaie 2&nerated, as
well as confidence based habitat maps for all four surveys. The confidence basad inalpis in both
cases reflect the large differences between the predicted habitat distributions ares tgpross the
four data sets.

In the latter parts of this chapter, the EUNIS Sussex 2010 and ¥ GS€alMap 2010 shall later be
compared with fine scale data, so as to attempt to validate its predistand attempt to gain some
spatial confidence in the predicted habitat model.

4.2.2 Best broad scale models

4.2.2.1 Combining the EUNIS Sussex 2010 and JNCC UK SeaMMap 20
As suggested above, the EUNIS Sussex 2010 and JNCC UK Sea Map 20tt0paippielar the most
reliable source of information. These two data sources were combined angisadlato produce a
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seabed habitat map, which indicated habitat type where there was agreement betweariajars.
The output habitat map, (see Figu2&), indicated that much of the western end of the district was
EUNIS A3 habitat. The A3 habitat becomes intermixed with Ad4A&ntbwards Newhaven and
Eastbourne, and changes to A5 offshore of Hastings and Rye. This moadllevas classify 63% of
the Sussex IFCA District to EUNIS level 2.

While this model has good coverage, it is however inadequate to megdrtiject objectives, which
are to produce a broad scale EUNIS level 3 for the Sussex IFCA AidHidNIS level 3, the total area
of agreement is greatly reduced, covering only 19% of the Sussex IFCA @s&ri€igure?). The
remaining 81% of the district was classified to EUNIS level 3 byriabtfdual models, but there was
no agreement between them.

Clearly, this approach is not adequate to fulfil the objectives sfghidy, and so a more homogenous
approach was required.

4.2.2.2 Combining all individual broad scale data sets

As further analysis of broad scale habitat distribution, all four datawets integrated to produce a
map describing coverage of the entire district at EUNIS level 2 aNtSEvel 3. Unfortunately, the
outputs from this analysis suggest that whilst habitat predictions cambde for the entire district,

the majority of these predictions have a low level of confidence attachkd.|dw confidence is
principally due to the datasets being largely inconsistent. Howekiere are some areas of higher
spatial confidence (see Figu2d to Figure26), these areas are almost exclusively EUNIS habitat A5
with a very small area of A4, and some localised areas of A3.

At EUNIS level 3 the areas of high or very high confidence are aimastiesigi A5.2 with a very minor
amount of A5.1. At EUNIS level 2, 31% of the district is colgrbajh or very high confidence habitat
zones. At EUNIS level 3, this is area reduced to 17%. Interestirg®wers rocks off of Selsey, and
the Royal Sovereign Shoals off of Eastbourne are among the small areas afgdl with high
confidence. These are renowned locally and marked on nautical charts as rocky arehgexhaps
helps validate the confidence methods to some extent. Additionallyraa of A5.2 high to very high
confidence offshore from Hastings and Rye is marked on nautical charts as theaflomms Sand
Ridge. Expert advice from a Sussex IFCA surveyor suggested that this ledationri locally for a
large sandy outcrop.

4.2.2.3 Comparison of broad scale models with ALSF 2007 dgratindata

Evidence from interpreted ALSF 2007 ground truth videos supportsritlisating A5.2 throughout
the vicinity of the area of high and very high confidence off of Hgstand Rye. The ALSF ground truth
data however cannot validate the A3 high confidence area in theityiof the Sovereign Shoals or
the Malt Owers due to a lack of sample points in that area. Furthermoreilt!8+ ground truth data
suggest that EUNIS A5 habitat is dominant throughout the Sussexdift@, with only small areas
of A3 and A4 in localised areas. In contrast to what were initially suegjéstbe the most reliable
broad scale data sets (EUNIS Sussex 2010 and JNCC UK Sea Map 201ndthethrdata appear

to indicate that the EUNIS South East and RoxAnn data are in fettea model of the seafloor
habitat. Note: The ALSF ground truth dat@ examined in greater detail in the fine scale section of
this chapter, andre referred to as ALSF 2007 data.

4.2.3 Broad scale habitat conclusions

Interpretation of the different predicted habitat distributions of each of floair broad scale data sets
is far from straight forward. Although the EUNIS Sussex 2010 and JN&¥a Wlap appeared to be
the most robust in comparative terms, these surveys do not groundh patticularly strongly against
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independent data€.g. ALSF data). Furthermore, these data begin to show strong differences at EUNIS
level 3

Therefore, the combination of EUNIS Sussex 2010 and JNCC UK Semtae used for the
entirety of the Sussex IFCA district. When all four data sets are combirest giroduce more
convincing habitat maps with confidence levels built in, whiaginetate to the number of data sets in
agreement at a given point. These are able to predict small areas with hidjldexace, and the A5
areas match up well with ground truth data. This unfortunately k#lves large areas of data conflict
and uncertainty throughout most of the district.

The regional discrepancy between rock and sedimentary habitat is initiatilipg, but may be a

result of differing interpretations of the seabed. In effect, it could be ilbile these surveys are in

effect seeing the same habitat, there may be inconsistencies in the way the abieassare being

recorded and transcribed into EUNIS categories. In chapter two, the negdrtslate the EUNIS

Sussex 2010 data from a modified version of EUNIS to the standard @é#issifizought about the

idea of thin sediment veneers overlaying rock, which Jamesl. (2011) argue are unique

environments which go overlooked by the standard EUNIS system, arldgse mixed habitats which

seem% & }u]v v§ Jv §Z e Ev VPO]*Z Z vv oX %}]viU A (ulICEE]}e.-
VAJE}vu v§_ v 7« Ju vs VA]JE}vu v3_ luo P lo]8F3 E]1E A&B}v]3]]v]

of digital discontinuous boundary lines between habitat types, whictiogelexist in the continually

variable analogue world.

Fine Scale habitat data

4.3.1 Combined points

The fine scale habitat models were generated from point data sets, with covéregeghout the
Sussex IFCA district. In total, there were three data sets: Seasearch 1992P8652007, and Seafish
2008. As previously mentioned, the ALSF 2007 data are classified dratinghoints, while the
Seasearch 1992-2005 data are collected by trained amateur divers who observe ttaosalfitat
first hand. The Seafish 2008 study was a pilot study carried out offshare Eastbourne. These
studies were used in the generation of fine scale habitat models for two nsagi they provided
EUNIS classification information up to level 6, and (ii) they reptedata at exact habitat point
locations. These studies are combined to give an overall outputthittbest possible coverage for
the district.

A EUNIS level 2 output map has been provided in Fig@iend Figure31l. These predict that the
Sussex IFCA district is predominantly EUNIS A5 sedimentary habitatfolithdsthroughout the
district but to a lesser extent, and A3 habitat is the least numerousydanostly inshore from Selsey
to Brighton. There are a total of 1230 points. Of these,dré@ict A3, 329 predict A4, and 735 predict
AS5. Clearly it should be noted that these numbers points do noetate directly with area, for there
may be many A4 points but many are clustered offshore from Selsey and Littlelmangmd so
represent a small area. Area statistics cannot be directly calculated for gatat Although they
cannot be compared directly, as there are no overlapping points batvearrveys, the individual data
sets are consistent when visually compared on the same map. The SeasearclSarihfs sets are
very consistent over the entire district for all three predicted EUNIS hatyipets. This is in great
contrast with the differing broad scale polygon data sets. Additiontilgse data correlate well with
the RoxAnn data; and the EUNIS South East data where RoxAnn data igilabteavA visualisation
of this can be seen in Figubd. In contrast, and perhaps more problematic for this study, the fin
scale data correlated poorly with the suggested high confidence broad scadrdat the INCC UK
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Sea Map 2010 and EUNIS Sussex 2010 in areas where these latter data setsrasriarag@n the
predicted habitat classification, shown in Figbge

Beyond this, visually interpreting detail from the points is diffica$ the size of the points can be
misleading, and can obscure nearby points. Ideally, a continudagpolated surface would be
generated from the data points, in order to represent the overall trends. Howdhieris only possible
with numerical continuous data such as temperature, salinity, or elenafis a result, an alternative
approach using voronoi polygons has been developed within thiy stud

Figure54 Combined Seasearch 1992-2005, ALSF 2007, and 26&Bstata overlaying the combined RoxAnn and EUNIS
South East data sets, coded to EUNIS level 2. Mi&Bduth East data is used only to extend the Radéanwhere RoxAnn
Data is available, this has is used instead of EQNil$h East data.
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Figure55 Combined Seasearch 1992-2005, ALSF 2007, and 28f&ldata overlaying the Broad scale high confidence
predicted habitat map based on areas where the EUN$§e$2010 and JNCC UK Sea Map data are in agreemtirg on
EUNIS level 2 classification

4.3.2 Voronoi polygons predicted habitat distribution

The voronoi polygons help visualise trends and patterns in the discants, categorical datf’hese
allow the data to be effectively interpreted, and have been categorised tNIEUevel 6 where
possible. EUNIS level 3, and to a certain extent EUNIS leaelbk wised to characterise the Sussex
IFCA Study district. These suggest that the district is likelg tiominated by EUNIS A5 sedimentary
habitat. This is similar to that predicted by EUNIS South East anaifiRdata sets. Interestingly. The
voronoi data also predict a localised area of A4 rock off of Beachy Head, teothlewest of
Eastbourne, and inshore areas of A3 rock from Selsey to Brighton. The leakitat map reveals
more detailed information, especially regarding the A5 habitat types. Offsinone Littlehampton
and towards Newhaven, coarse sediment are most common. Fine sands and fine sardiy
become more common inshore from Newhaven to Beachy Head, and become tlieashdsediment
type east of Eastbourne. Kelp and seaweeds on infralittoral rock are predisiecre from Selsey to
Brighton, with areas of kelp and seaweed communities overlying subliteediment. A4.23
Communities on soft circalittoral rock is the most common A4thabjpe, and is found locally off of
Beachy Head and inshore towards Eastbourne and Hastings. Given the natureexdrtine chalk cliffs
at Beach Head and associated wave cut platform, this arguably fits with what b&géxpected.
Further biological detail can be gained from studying the leveldssanpredicted EUNIS habitat maps.

4.3.3 Fine scale data spatial confidence

The voronoi polygons help indicate regional trends in discontisudata, allowing it to be
extrapolated across unknown areas. The extrapolation of data across unknown arelis kbauever,

be treated with caution. The voronoi process assigns any given unknowiolotizd category of the
nearest known point. As such, it is appropriate to think of this in terfrieeospatial autocorrelation
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of data. Any unknown location is assigned to the nearest known location,yesvi@cations further
away from a known point should be treated with less confidence. The essencés gidimt was
illustrated in Figuret3, which displays the voronoi polygons categorised by their respective area.
Voronoi polygons with the smallest area are those with highest confidemcklarge polygons contain
areas with less known data points are those areas with less confidence. In summaryg; yaiggons
represent an indication of what might be at any given location, baseith® nearest known location.

Within the Sussex IFCA district, smaller voronoi polygons tend tiulséered between Selsey and
Littlehampton, inshore from Brighton to Newhaven, and close inshore ard@sachy Head to
Eastbourne. These areas are predicted with a higher spatial confidence than sunglochtions.
These assertions correlate well with kernel density estimation derived confdeoiatours, which
suggest these to be areas of medium to very high spatial confidence (see &®yuta addition,
Optimised Hotspot Analysis has been used to cross validate these confidetioeds, areas of high
spatial confidence coincide strongly with data hotspots. Data hotspre areas where there is above
average clustering of points, and so higher resolution and therefore nuordence can be assumed.
In addition to highlighting areas of high spatial confidence,@pimised Hotspot Analysis picks up
on areas of below average clustering, areas which are using only very few poiptedizt
comparatively large areas. These are identified offshore from Selsey, Offshore from Beachwynd
covering a large area between Hastings and Rye, in the area known as the Four FatibREIGa

The latter area (Four Fathoms Sand Ridge) is an interesting locatias asiabitat area of very high
spatial confidence within the broad scale data, and EUNIS level ZihabA5.2. Additionally, we can
use the broad scale data infer some additional confidence in thesfiake data in the Four Fathoms
Sand Ridge area between Hastings and Rye, as the voronoi layer also predidts Am&t of this
location. It is noted that some areas have a very high spatial reso|utiut can also have a low
attribute resolution, or in this case a low EUNIS level.

Suitability of EUNIS classification system

4.4.1.1 A discontinuous approach to modelling a continuousiworl

Given the differences in predicted habitat distributions between data sets, espeuiatiyg the broad
scale data sets, further investigation may be required to determine the causeclahsification
system is a common denominator between all data sets, variation may ariwetlfr® allocation of
sections of the sea floor to a classification grade. The inference behththEUNIS system is perhaps
ambiguous in its descriptions even when expert interpretation is used, and/saflor details or
characteristics to become to an extent lost in translation.

Seafloor habitats are complex and varied, there is overlap between habitats, anchatd
discontinuous, digital categories which we attempt to apply simgty not exist in reality.
Furthermore, Longlegt al. (2007) point out that the absence of objective geographic unéan that

in practice, the categorical labels we assign are often vague guesses. Folexsmpmuch sand is
needed to constitute a sand habitat? The discontinuous EUNEgardés require such equivocal
decisions to be made. In doing so, Longdegl. (2007) suggest that two questions should be raised:
Is the defining boundary crisp and well defined? And is the assignmengioéa label to that zone
robust and defensible?

Simplifying and categorising the real world is necessary, indeed bytdefimimodel is a simplification

of the real world (Longlegt al., 2007) so as to further our understanding of the more complex
processes. This is a prerequisite to achieving the objectives of this &tailynet al. (2006) show the
importance of spatial area visualisations for raising awareness and facilitating interpnelgt non-
specialist users such as members of the general public or decision makers. As ssingle
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homogenous system such as EUNIS is desirable, the question may be wheth@rirEidNturrent
form is fit for purpose.

4.4.1.2 A need for homogeneity

Galparsorcet al. (2012) and Galparsomt al. (2010) state that the importance of univocal habitat
classification system is amplified by the fact that many EuropeangmBcich as the Habitats Directive
(92/43/EEC), Marine Strategy Framework Directive (MSFD; 2008/56/E@3structure for spatial
information in the European Community (INSPIRE; 2007/2/EC)theniaritime Spatial Planning
roadmap (European Commission (2008) are increasingly using EUNIS biasis#ftcations with
reports and legislation. EUNIS has been used for a variety of predictiitatirabp projects for both
research and management applications such as the Marine Habitat Mapping Fran@vueSH)
project (Cefas, 2014), and studies by Coggan and Diesing (2011),elaah¢2011), McBreemwt al.
(2011), Clarlket al. (no date a, no date b), and the International Council for thedgapibn who use it
for their webGIS (ICES, 2011). These kinds of projects rely on haviomagemous habitat
classification which is consistent throughout all areas (Galparastral. 2012), The EUNIS
classification system has been developed as a comprehensive system withmtioé harmonising
data collection and habitat descriptions across Europe with standardeggithihidentification criteria
(Valentiniet al., 2014). The net aim of the EUNIS system therefore, is to praistamdardised Europe
wide habitat mapping procedure, making all studies directly comparableanmpatible.

4.4.1.3 Limitations within the current EUNIS system

Galparsorcet al. (2012) recognise known existing inadequacies of the EUNIS system ifyidgnti

specific regional habitats such as in the Mediterranean and Black Sea areas. Whikes updiie

EUNIS system have attempted to rectify this, it is suggested that #ralbvepresentation is still poor.
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Galparsoreet al. (2012) point out that EUNIS habitat classes are not always equivalaigiatn level

of the EUNIS system. While rock and sediment environments are differentiated at EUENES dther
factors are less well dealt with. Biological zone characteristics are usgeliteate more detailed
classes, however these are introduced at different hierarchical levels. A aegifield to EUNIS level
3 will discriminate biological zones in areas classified as eogkUNIS classes A3 or A4), but not in
sedimentary habitatsg.g. EUNIS class Ab) (Galparsetral., 2012). Indeed, the only way to represent
biological zones in all habitats is to classify rock habitats tdI&Ulevel 3 and sediment habitats to
EUNIS level 4.

In a study by Dauvin (2014) looking at English Channel halasification, it is suggested that the
EUNIS A4 and A5 classes particularly lack sufficient detail to idemtifyehlth of existing rock and

sediment habitats. Dauvin (2014) suggests the addition of level 2 detalasses accounting for
information on the forms of the rocks and presence of ribbon andedbedforms, including dune

wavelength, and evidence of anthropogenic activity. It is also poiotedhat North American EUNIS
equivalent Coastal and Maritime Ecological Classification Standard (CHIE€28Yy takes such

morphology into account.

Jameset al. (2011) raised concerns regarding the lack of representation of thin sedivesers.

Jameset al. (2011) proposed classes extend EUNIS A3.x and A4.x at EUNISadkawir®y for rock

with a thin layer of sediment <0.5m thickness to be identified. Further levdbgses are also

suggested. This therefore attempts to recognise that it is not always possildefine an area as

entirely rock or entirely sediment, rather, it can be a mixture of bothpofential difficulty with this

is the need to quantify the actual thickness of the overlying sedimeat |Jayorder to properly justify
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layers approach the upper limit of the proposed thickness. Leading on figirittis perhaps difficult

to perceive how such an observation could be made reliably from methods aiground truth

videos, grab samplespya JA E } ¢ EA §]}veU ¢ ¢} 00 Z3Z]v e Juw v3 o C G
thickness is likely to look very similar or identical to one of greasem thh5m thickness. In the EUNIS

habitat classification report, Davies al. (2004) acknowledge that there are limitations to the system,

and that revisions to the system are an ongoing research process.

AUPP «3]}ve 3} 0 s+ » Z}v 37 (@@[laind®et al., 2011; Dauviet al., 2008;
Dauvin, 2014), however, this causes problems when it comes to theatdmiity of the data with
other existing or future surveys, as the custom classes mean that the dataoca@nger directly
comparable. This is perhaps counterproductive, as it inhibits aforemesdioadvantages by
Galparasoret al. (2012) and Valentirgt al. (2014) of the homogeneous, standardised EUNIS system.

Some of the issues raised above concerning mixtures of rock and sediment are in fatiypdetlt
with when data are classified to higher EUNIS classification levels. At EUdIK§ within EUNIS class
A3, A3.1 (Infralittoral rock and other hard substratatlantic and Mediterranean high energy
infralittoral rock), which describe exclusively rock habitats at leveld34amescriptions of sediment
covered rock at EUNIS level 4 onwards are introduced. For example, cld2s2&liment-affected
or disturbed kelp and seaweed communities. Within the A3.12 ckefiments are accounted for
further at EUNIS level 5. Examples include, but are not limited to:

A3.124: Dens®esmarestiaspp. with filamentous red seaweeds on exposed infralittoral cobbles,
pebbles and bedrock

A3.125: Mixed kelps with scour-tolerant and opportunistic fedised seaweeds on scoured or sand-
covered infralittoral rock

A3.128: Ponti€Cystoseira barbatan exposed cobbles, boulders and bedrock mixed with and scoured
by sand.

Similarly, EUNIS class A4 also contains sediment descriptions at héglsdioaltion levels. Specifically
within class A4.21: Echinoderms and crustose communities on towallirock. At higher EUNIS
levels, classifications describing sediment are added, for example:

A4.213:Urticina felinaand sand-tolerant fauna on sand-scoured or covered circalittoral rock
A4.2141Flustra foliacean slightly scoured silty circalittoral rock.

Indeed, it could be argued that Jamatsal. (2011) may have overlooked the detail of the higher EUNIS
classifications in describing rock environments covered in thin sedimene thenless, this detail is
lost when habitat maps are produced to a lower EUNIS level using the tsystem, which is perhaps
more representative of the point Jamesal. (2011) have made. Further examination and comparison
of EUNIS codes with ground truthing can be found in Appendix 4.

Bathymetric modelling

4.5.1 Broad scale mad

The broad scale bathymetry model w#s E} [ (E}u }ue3] suEA C & }oo 8 C
vesseWatchful These were interpolated to produce a broad scale bathymetric modehéentire

district at 230m resolution. A Kriging modelling approach was smlecs this provided the most

robust model when compared to more deterministic methods (e.g. Inveigtaimie weighting (IDW))

The calculated error estimates indicated that the Kriging model had a meanalexticuracy of +/-

1.7m. The Root-Mean Square Standardised value was close to 1, and the &oeShuare and
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Average Standard Error had similar values, suggesting a good model (E5RTA@ mean and mean
standardised errors were close to zero, which indicated that the data and peedestors were
unbiased, and predicted known values well. Finally, the regression value egastalone, which
suggested a strong correlation between the predicted and observed values. A summary of the
predicted errors is found in Table 8 Kriging bathymetric model predicted estoes.

Table 8 Kriging bathymetric model predicted error values

Error Prediction Value

Samples 199014 of 199014
Mean -0.00149
Root-Mean-Square 1.670

Mean Standardised -0.000778
Root-Mean-Square Standardised 0.873

Average Standard Error 1.912

Regression function (R Squared) 0.969

The broad scale bathymetric model provided a complete bathymetrierasvdel of the Sussex IFCA
district at approximately 230m resolution.

4.5.2 Fine scale

The fine scale bathymetry were sourced from third party sources, and predicteremar values
cannot be calculated in such detail from secondary data. However, Tplhdei8es the core metadata
for each fine scale bathymetry model. The coverages are of smalltexé the resolution ranges
between 1 metre and 2 metres. This is of such exceptional qualityptthforms such as sand bars,

ridges, and shipwrecks can be identified. For example, it is possible tafydiiet SS Barnhill outside
Sovereign Harbour in Eastbourne (Figbég
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Figure56 Fine scale bathymetry off of Sovereign Harbour, Eastiepshowing the SS Barnhill wreck adjacent to theene
channel Contains public sector information, licensed under@pen Government Licence v2.0 (National Archives, ny date
from CEFAS.

Summary
Four broad scale habitat maps have been generated, compared and discussed. Tlaekedate
habitat maps were found to have different predicted habitat extents, especiallyt&level 3. The
analysis shows that the INCC UK Sea Map 2010 and EUNIS Sussex 20d@agstrbilar, and appear
the most robust based on comparative analysis and available metadata. Thégat models
predicted mostly A3 coded habitat, with A4 and A5 in lesser extents.

The fine scale maps were generated from available point data. These data were ugedetate
voronoi polygons to provide a continuous representation of halutatribution within the Sussex IFCA
district. The fine scale habitat models were classified mostly to E6WIS3land 4, but in some cases
to level 5 and 6

Finally, when the fine scale data were compared with the broad scale n@gpis a combination of

the RoxAnn and EUNIS South East which appear to be the best broad scalentaimeselThese
suggest A5 to be dominant throughout the Sussex IFCA districtABiind A4 in small areas. Given

the discrepancies, a review of the EUNIS system has been prodideathymetry data model has
been generated for the entire Sussex IFCA district and cross-validation shotesonia good model
based on predicted errors. Fine scale bathymetry data has been sourced and provided where
available.
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5 Conclusions

SCHIP 2 Aim

The main aim of the SCHIP 2 project was to explore and analysis esiséintpor habitat and
bathymetric data available for the Sussex IFCA district, with a viereatirey a broad scale and fine
scale predictive habitat map for the district, suitable for use in marimeservation management. In
addition, a broad scale seafloor bathymetry map of the Sussex IFCA distritd Wwasproduced
suitable for public engagement, as well as fine scale bathymetric data where avaditableler to
achieve this, a series of objectives were outlined, and the project splitwdanain themes: Habitat
mapping; and bathymetry mapping. The objectives outlined at thertoéigy of this project report are
discussed in turn.

Habitat findings
x Collate existing available habitat data sets

Existing habitat datasets were identified. These were divided into thewisly subcategories: (i)
Broad scale habitat and (ii) fine scale habitat. In each case, the dataeesouece carefully studied
and the best possible metadata was sourced in order to evaluate their relevancpiality. In total,
four broad scale habitat data sets were identified: (i) EUNIS Sussex from tt&FNbhthesis study
by Jame®t al. (2011); (ii) UK Sea Map 2010 from the INCC and associated report by MeBaiken
(2011); (iii) EUNIS South East from the study by Coggan andgDi2@8ir); and (iv) RoxAnn AGDS
study by Envision, reported by Clatial. (no date a). All broad scale habitat data were vector polygon
data.

Three data sets were identified as suitable for fine scale mapping. These inclyidddSKi 2007 data
reported by Clarlet al. (no date b); (i) Seasearch 1992-2005 surveys (Seasearch, no date a); and (iii)
Seafish 2008 which comprised a localised survey off of Eastbourne. All fine auitde¢ data were

vector data and comprised discrete point data sets. All data were EUNd8, @ttl in most cases to
EUNIS levels 3 and 4 with some extending to EUNIS levels 5 or 6.

X ldentify areas of data conflict, data agreement, and areas witlavailable data

Both broad scale and fine scale habitat data were analysed for areas of datatcdathcagreement
and areas of no data.

Of the broad scale habitat data sets, only RoxAnn did not havar&alcoverage for the entire Sussex
IFCA district. The remaining data sets were clipped to provide acfudrage of the Sussex IFCA
district. Where these data sets overlapped, their predicted EUNIS habitat clagsificat a given
point were compared and agreement between data assessed. The comparative ashtysied that
the predicted habitat distributions differed substantially between data sets.

The three fine scale data sets were combined to produce overall singlkSEil#dsified data set, and
together provided coverage throughout the Sussex IFCA districtt Powerage was not evenly
distributed, and analysis demonstrated that data points were signifigacitistered. Some areas
showed lower than average point clustering. Clustering was assessed usivantedeo-statistical
technigues. The absence of coinciding points between data sets meannttegiendent validation of
points was not possible beyond visual analysis of trends.

x Evaluate the usefulness of the MESH confidence assessment andouseainine the data
quality for each data set
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The quality of the data sets were assessed through secondary analysis oailadlavsurvey reports
associated with each data set. These were used as metadata. The MESH Confsdessmént tool
(MESH, 2010) was used to assess individual surveys. The MESH Confadessenént process
provided a standardised method for assessing survey quality, although a defysebjectivity
remains. The EUNIS Sussex 2010 and RoxAnn data were tested, the UK SaE0Map EUNIS South
East Survey were not able to be assessed via MESH methods. EUNIS Sussas 2 to be of
good quality, whilst RoxAnn was found to be poor.

X Produce maps showing high, medium, low confidence levels, baskd quoality of data and
cross comparisons between independent data sets

Confidence maps were produced for both the broad scale and fine scale datdheetsyer the

processes and methods in each case were different. The differences in confidencagnagbnods

resulted from the broad scale data being supplied as polygon data, and thesdale data being
supplied as point data.

The polygon broad scale data restricted the extent of geostatistical sinalydertaken (e.g. data
distribution). However, it did allow data intersection and crosselaion where the attributes from
all four data sets were combined and compared in one polygon layen this spatial cross validation,
comparison maps were generated and. Cross validation showed that, less thashaf the total area
of Sussex IFCA district showed agreement between three or more data sets &IEUNP. At EUNIS
level 3, agreement was reduced to less than a fifth of the area. To summarise, theseligleaverall
agreement between the four broad scale habitat data sets.

Fine scale habitat confidence maps were created based on the spatial distrilaftipoint data
throughout the district. Kernel Density mapping and Optimised Hatgpalysis have been used as
proxies for spatial confidence. High and low confidence areas were identified. Briogstvalidation
between point data sets was not been possible as no coincidental poirge@xHowever, similar
patterns are inferred among point data sets

X In areas of data conflict between different habitat data sets, sed#ehs with highest
confidence to put forward into a final habitat model

Areas of high spatial confidence were identified between the different habd# dets. However,
given the large level of data conflict, the areas of high confidence wea# Bnextent. As a result, the
district was mapped displaying the level of confidence for each predicted ElHY$S Additionally,

the EUNIS Sussex 2010 and JNCC UK Sea Map were suggested to havestHevegbf agreement
between data sets. Therefore areas where the INCC UK Sea Map and EUNIS 2010 agregegre map
separately.

The fine scale data were displayed in a similar manner, and incorporatedalspatifidence.
Confidence contours were used to delineate levels of confidence, and albdiaits were used in the
final outputs. Finally the method used to display the fine scale hathétt (Voronoi analysis) meant
that both habitat type and spatial confidence can be inferred from the fiadlitat map.

x Produce spatially broad scale habitat model of the SussexdiB@ist to EUNIS level 3,
following or adapting existing approaches by Robinson €2a09) used in the Habmap sea
floor habitat mapping project in order to produce standaedi output maps
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Using the methods outlined in the Habmap Irish sea project by Robgtsain (2009), habitat maps
were created for each EUNIS habitat class individually. Each habitat maplaascoded according

to the confidence level at a given location. In addition, a faalmap for the INCC UK Sea Map 2010
and EUNIS Sussex 2010 data was produced.

x Produce spatially fine scale map of specific areas where thereigesuffiata to do so, to
EUNIS level 3, suitable for use as evidence for management

A EUNIS level 2 point map was produced from the fine scale dataoitbdata generalisation and

data exaggeration (from overlapping symbols) the point data were extrapolated larger areas

using the Voronoi polygon approach. This method created a detailecofierage EUNIS level 3 map

showing the overall trends in the data. Smaller voronoi polygons representggader number

(density) of survey points (and less extrapolation) whereas larger voronoi pslygpresented a

lesser number (density) of survey points (and greater extrapolation). In summaryovgrolygon

were used to represent EUNIS habitat type, and voronoi polygon sied asta proxy for inferred
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level for identifying areas of low point coverage (confidence) which cbeldargeted for future

surveys.

x Develop confidence map for the broad scale and fine scale EUNIShebitat maps

An overall confidence map for both broad scale and fine scale habitat smi@dlifficult to produce
due to the high level of data conflict between the data sets. The fiate stata sets predict A5
sublittoral sediment to be dominant, with small inshore areas of A3 Infaditrock and other hard
substrata localised more inshore, and small areas of localised A4 Circalittoral tbcithan hard
substrata. This differs greatly from that which was predicted by the EUNIS Su$8ean20INCC UK
Sea Map 2010 maps, both of which suggest A3 to be the dominantahdjgite, intermixed wit
smaller areas of A5 and localised patches of A4.

It is important to consider that the fine scale habitat dat® derived from visual surveys of the sea
bed by trained Seasearch divers, and ALSF interpreted ground truth videos speaifitah the
Swesex IFCA district. Conversely, the EUNIS Sussex 2010 and JNCCapk28ta data are derived
from remote sensing and broad scale acoustic surveys, covering far greater ékamthie Sussex
IFCA district. For this reason, it could be inferred that the fine sizdéeare a more reliable picture of
the seafloor habitat.

With this in mind, and in support of this assertion, there is a g&ng correlation between the fine
scale data and the RoxAnn data, especially if the EUNIS South East dadachte extend this to
cover the entire district. Interestingly, this similarity between thesead and fine scale surveys is
contrary to the observation that MESH analysis suggests the data td Aecomparatively lower
guality, especially the RoxAnn data. Moreover, further meta-analysis of theaghes used in the
original RoxAnn surveys and classification suggests that the RoxAnn ssedeensearch data as
ground truth points. This may explain why thessiich high agreement between these classification
methods.

The broad scale comparison maps suggested the two areas of high confidene¢ teibe found;
The Four Fathoms Sand Ridge near Hastings, and a small inshore area off ofi BBigtht@f these
are A5 and A5.2 habitats. These areas concur with the fine scale datéacthhat the metadata for
the EUNIS Sussex 2010 and JNCC UK Sea Map 2010 scale data infexg dnetaf high quality, it is
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difficult to draw any further conclusions with a degree of confidenceauititarrying further bespoke
studies within the area. A possible contributing factor to this disagesd is, perhaps, the ambiguity
of the EUNIS system itself. The EUNIS classification can have amstagadoroad class descriptions
at low EUNIS levels such as levels 2 and 3, especially when comparadhgthlevels. EUNIS is also
restrictive and perhaps inadequate when trying to represent habitats which cobtatim rock and
sediments, to varying degrees.

X Where there is sufficient data, develop a method for mappirgUtIS level 4 or greater

Modelling to EUNIS level 4 and greater has been possible with fahe data. These were mapped
using the voronoi methodological approach developed for this reseamgjeq. Most of the district
can be mapped to EUNIS level 4, and smaller areas can be mapped todvdNIS &nd 6.

x Produce habitat maps to the highest possible EUNIS levablsuibr informing management
decisions and directing future survey work.

EUNIS level 5 and 6 coded locations have been identified, howaeaedults of this study suggest
that the level of EUNIS detail should not be the driver for futuretiRather, data conflict and areas
of survey effort suggest that a bespoke district wide survey with detailedngrtuthing is perhaps
needed. The spatial confidence maps, especially the fine scale confidence caagdse used to
prioritise areas where there is currently low survey effort. Fine scale datalbeen used to produce
the highest level EUNIS maps, and can be validated by the ALSF gughnddeos. This ground
truthing provides a degree of spatial confidence for the fine scale datahvidicot possible for the
broad scale data. The fine scale derived voronoi maps provide a detailedakedhamacterisation of
the Sussex IFCA district suitable for informing decisions at a managiwehtand are perhaps the
most reliable source of information due to the nature of the data beilegived from first hand
observations of the seafloor.

Bathymetric mapping
x Collate bathymetric data

Both broad scale and fine scale bathymetric data sets have been colladegradiuced. The broad
scale bathymetric data cover the entire district at a cell size resolai@80 metres, while the fine
scale data are localised, ranging between 1 metre and 2 metre resolution.

x Produce a continuous, interpolated broad scale bathymetrierasbdel of the Sussex IFCA
district, scaled with appropriate colours, suitable for educasind public engagement

The fine scale data are supplied using third party data sets, which were suppliettrpelated
continuous raster data. The broad scale data has been interpolated from gaiatcollected by
Auee /£ /& [+WaAtch#ulo200,000 data points were interpolated using the Kriging statistical
interpolator method. The resulting raster can be rendered in 3D, and is suitableséoin public
engagement and education.

6 Recommendations

It is strongly recommended that a bespoke survey, or series of bespoke surveys, artakem
throughout the entire Sussex IFCA District. These coordinated surveykl dfmuwndertaken to
produce a reliable, high resolution habitat map of the entire SussexdBBikt. This should include
extensive ground truthing to provide an independent accuracy assessment,catdl lse designed
with the MESH Confidence Assessment methodology in mind. If thisagpwere adopted it would
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provide a standardised method and assist in the future management and maowjtofithis important
marine environment.

Additional survey work is required in areas of high data conflict and in adeswified in the fine scale
habitat maps, with low confidence (re: Kernel Density Estimations an&ptatAnalysis of the area
around Beachy Head, which contains a low confidence area and a data coldpgprovide a pilot
area in which to test new methods.)

The fine scale voronoi predictive habitat moslwkre validated in sample areas against contemporary
Multi Beam echo-Sounder (MBES) surveys and habitat maps (see FernAndez&ABamnside, 2013)
to assess accuracy. Cross validation suggested a strong associated with tepeadaht data. The
study highlights the importance of citizen science data (e.g. Sedddardeveloping an increased
understanding and knowledge of the habitats in this region and othersutitrout the UK. More
developed seabed habitat maps are crucial for the success of current and fishenegement

AN e E Z A+ }E]P]V 00C Ju%O0 u V3 C 8z A+ JWwW}Ro i®0i[82 3(3 E
growing number of non-professional divers offer a great deal of knowledge andstagm relevant

to the collection of sea floor habitat data (Seasearch, no date a). Spéeiining courses were
developed and specific survey forms were used to record a variety of geograpigsical, and
biological aspects at a given location. This ensures high quatiycedn be collected at a comparatively
0}A }e3U u I]JvP pe }( E JoC AJo o Z ]8]Il vel]lv [X

The current Seasearch data has proven to be of great value to this studyngftermparalleled first
hand observations. Within the Sussex IFCA district, these data are betweand123 years old,
therefore the active promotion of further Seasearch studies would be greatly bealeficid would
offer a low cost means of cross validating current data, and increasing theitiesadf the voronoi
model provided in this study. Furthermore, the fine scale data confideregesndeveloped in this
study could be utilised to prioritise areas of low data coverage, whialddee targeted for future
Seasearch diving expeditions. Seasearch shares common values with Sussex IFCAo saiteas
public awareness of the diversity of marine life and habitats through theediination of information
gathered and the identification of issues arising from it, and to makdtguedsured data available to
partner organisations and the general public (Seasearch, 2009).

Very little research has been done into seasonal changes in habitats, artlisanight affect EUNIS
classifications taken at different times of year. This could be an additiactalr which has affected
the assessment and prediction of habitats within the marine environmens. i§hiot something that
could be assessed within the current research project, but should be aradith any future projects
which seek to predict and map habitats within the Sussex IFCA difichermore, the EUNIS
classification is an evolving system and one that in its presemtiias been found to have limitations.
Some habitats which are mixtures of sediments and rocks are not well represented thigHEUNIS
system and should be considered in future revisions (Galpamsoead, 2012; Coggan and Diesing,
2011; Galparsoret al.,2010).
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8 Appendices

Appendix 1: Converting none standard codes to EUNIS
The EUNIS Sussex 2010 data and RoxAnn data were supplied using none stassifichtions. It is
important to establish a standardised conversion or translation method;lwisi repeatable and non
subjective. This section describes a standardised conversion method.

8.1.1 EUNIS Sussex 2010 data conversion to EUNIS
The EUNIS Sussex 2010 associated report by #mle€011) gives a conversion table for converting

between a modified version of th&larine Nature Conservation Review (MNCR) classification

system and the modified EUNIS Codes. The original MNCR classifigatem was used to derive
the standard EUNIS coding system, and as such the Joint Nature Conse@wationttee (JNCC)
provide a conversion table between the two systems.

The MNCR system uses blocks of letters to describe the habitat typebleathseparated by a
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consistency is important, and allows the modified MNCR codes to inerded into their standard
EUNIS equivalents. The Modified MNCR codes used by &amle$2011) differ from the standard
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represent thin sediments as part of the habitat classification. This has feeeoved to convert to
standard EUNIS codes, as shown in Table 9.
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Table 9 Conversion between none standard EUNIS 20&6 by Jamest al.(2011) and standard EUNIS codes

EUNIS 2010 MNCR 2010 Description

EUNIS MNCR

Description

A3.8

A3.9

A3.A

A4.8

A4.9

A4.A

IR.HIRthS

IR.MIRths

IR.LIRthS

CR.HCRthS

CR.MCRthS

CR.LCRthS

High energy infralittoral A3.1
rock and thin sediment
Moderate energy A3.2
infralittoral rock and thin
sediment

Low energy infralittoral A3.3
rock and thin sediment

High energy circalittora A4.1
rock and thin sediment
Moderate energy A4.2
circalittoral rock and thin
sediment

Low energy circalittora A4.3
rock and thin sediment

IR.HIR

IR.MIR

IR.LIR

CR.HCR

CR.MCR

CR.LCR

High energy infralittoral
rock

Moderate energy
infralittoral rock

Low energy infralittoral
rock

High energy circalittora
rock

Moderate energy
circalittoral rock

Low energy circalittora
rock

It should be noted that there is a degree of subjectivity to any kihtabitat classification. In their
study, Jamest al. (2011) argue that the standard EUNIS codes are not always suitable for réprgsen
the habitat types present within their study area, specifically when dgalith mixed sediment and
rock environments (discussed in the main report), and use this as their justificelroadding
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additional none standard classes. The classes account for the presence sédmment overlaying
rock. Within standard EUNIS classification, in order to acknowledge thengeesé sediment, areas

upes 0 «+](] + U AZ] Z } sv[§ IviAo P HZ 9%GE)} ovu EDPF R &)

standard hE/”~ } sv[§ o00}A (}J@&E 32 | v }ékisterfee ofvidoth (hérdes at EUNIS level
3. By converting these areas back, this detail is lost.

Jamest al. (2011) suggest that where sediments are present on the sea floor, theseaas#ield as
A5 only where they are greater than 0.5m in thickness. This suggests thatérence made was that
the underlying rock type took priority in habitat classificatioreiogediment in areas with sediment
coverage of less than 0.5m thickness. By conserving the level 2 EUNI®atiassiduring the
conversion process, the spirit of the original classification is maietlaas best possible.

However it is noted that this conversion creates a compromise and log&sfaymation. This is
unavoidable and necessary in order to achieve compatibility and acebpity with the majority of
other data sets.

8.1.2 RoxAnn AGDS data conversion from none standard classes to standard E&HSIS clas
The RoxAnn data layer as described by Gagd (no date a) contains 11 discrete classes, as shown
in TablelO. These classes and descriptions are taken from the report by €latkno date a).

The RoxArv § }EIP]v § (CE}u Jue3] *puEA CJvP %vE Jv ]SSP 37
implementation of EUNIS codes in 2001 (JNCC, 2014a)

Instead, a bespoke coding system was developed based on calibration efgimalcacoustic dataset
through ground truthing. The original classification is giverClarket al. (no date a) and shown in
Tablel0. Using expert knowledge and interpretation, these codes have been conweittetb EUNIS
level 3 codes. The conversion can be found in TEbI€his conversion has been added to the RoxAnn
attribute table and used in the output maps. It is noted that théN\ES descriptions are perhaps more
generalised than the original RoxAnn classes.

Table10 RoxAnn EUNIS Conversion

RoxAnn Description EUNIS Description
Class Code (level
3)

1 Kelp and/or algae on inshore reefs A3.2 Atlantic  and ~ Mediterranean
moderate energy infralittoral rock

2 Algal turf on offshore reefs A3.1 Atlantic and Mediterranean higt
energy infralittoral rock

3 Silty faunal turf on bedrock and boulders A4.3 Atlantic and Mediterranean low
energy circalittoral rock

4 Mussel beds on bedrock A4.2 Atlantic  and Mediterranean
moderate energyircalittoral rock

5 Rich algal turf on cobble A5.1 Sublittoral coarse sediment

6 Sparse mixed algal/faunal turf on cobble A5.1 Sublittoral coarse sediment

7 Silty faunal turf on deep boulder/cobble A5.1 Sublittoral coarse sediment

8 Sparse faunal turf on cobbles A5.1 Sublittoral coarse sediment

9 Mussel beds on sand A5.6 Sublittoral biogenic reefs

10 Sand A5.2 Sublittoral sand

11 Sand and cobble A5.4 Sublittoral mixed sediment
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Appendix 2: Kernel Density Estimation
This section looks at the use of Kernel Density Estimation and theoshaibgy behind that used in
the SCHIP 2 study. Kernel Density Estimation (KDE) mapping is assdds the spatial distribution
of the data points.

A critical part of kernel density models is defining the search radius @wadth, as this dictates the
amount smoothing of the point pattern (Williamsenal., 1999). A large search radius will produce a
generalised output, where as a small search radius will generate localised, specific dhgye are

a variety of methods which have been defined for the calculation of tinedkelensity search radius
(e.g.Raykar and Duraiswami, 2006; Kweal.,, 2011), however despite its importance, no
recognised standard has been agreed upon. Indeed, Willamtsah (1999) criticise the default
search radius generated by ArcMap for being too arbitrary, and not takingétount the
characteristics of the spatial distribution of the data, ArcMap takesstimtest width of the output
extent, and arbitrarily divides that by 30. Williamsairnal. (1999) and Orava (2011) propose that it is
meaningful to calculate the search radius based on the calculated averagecdistaiveen the

data points. This statistic can be calculated in ArcMap usingtieeage Nearest Neighbour tool in
the ArcToolbox, which generates the expected and observed nearest neighbourcdistainis
method succeeds in accounting for the spatial distribution of {zoin

Because of the lack of a recognised standard approach, a selection of kernel deasity radii
were tested, and expert judgement has been used to choose the one whichtsdbkefidata in this
report.

The search radius is given in the default map units. Because the data usedjaoteprin British
National Grid, the units are metres. A variety of search radii were testedhanoptimal models
were chosen for the basis of further KDE analysis. As suggested by Orava (2&btje Alearest
Neighbour calculations have been used to derive the search radii frombderved and expected
nearest neighbour statistics. Where a more generalise surface is desirable, these have bee
multiplied up by factors of 10, until a suitable surface is reached. Exglertfuent has ultimately
been used to discern the most suitable search radius. Using this method offlensdardised and
repeatable approach. KDE outputs are expressed in arbitrary units, thretbhaimselves are not
comparable between different maps.

The resulting continuous KDE surfaces have been classified into categoriéscavhiie used to
produce confidence contours. The data are heavily skewed, and therefore assuiriael marmally
distributed. Natural Jenks classification system has been used to split théndatclasses. This has
been chosen for the way in which it categorises data based on natural greugfinigta values
(Longleyet al. 2007), and suitability for none parametric data. This processssrdtad in Figuré?
and Figures8.
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Figure57 Kernel Density Estimation based on the combinedeaech 1992-2005, ALSF 2007, and Seafish 2008 combined
survey points.

Figure58 Kernel Density Estimation based on the combinedezeeh 1992-2005, ALSF 2007, and Seafish 2008 combined
survey points. The output surface has been arbitrariiype@ted using Jenks natural break class divisions
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The resulting kernel density surface can be seen in Fflirelere the values have been divided into
five classes, classified using the Jenks natural breaks method. These are used as avhftdenyce
intervals, based on the density of points. Areas of high point density iaptagted as areas of high
confidence.

Appendix 3 Explanation of bathymetric interpolation model

8.3.1 Choice of Interpolation method: Inverse Distance Weighting vergisg

IDW is often chosen for its simplicity, requiring less statistical datgsisaind computing time to
produce an optimised model (Yasraial., 2009; Taniaet al., 2010). IDW employs Tobler's first law
of geography: "everything is related to everything else, but near trangsnore related than distant
things" (Tobler, 1970), a concept referred to as spatial autocorrelatiopuAknown point must be
less than the largest known point but greater than the smallest known ponaiiyzing peaks and
pits between known points (Longley al., 2007). As a result of this, IDW's can produce a "bulls eye"
effect around known points, especially where these differ greatly from other nearby kpoimts
(Taniaret al., 2010). Kriging is conceptually similar to applying a regresemiola graph in order to
predict variables between data points (ESRI, 2011a). This differs from ID& iather than
construct the surface based directly on distance from measured values, Krigisgtatistical

models to predict the surface, based not only on distance measured Valleslditionally taking

into account the spatial arrangement of the known values (ESRI, 2011ahg katigimpts to look at

to what extent the data are spatially auto correlated, rather than assumingatatperfectly

spatially auto correlated over infinite distances and all directions.

Although both methods were trialled, Kriging was found to prodinerhost accurate output
surface, and was used to produce the broad scale bathymetry model for thiig. stu

8.3.2 Statistical analysis of the distribution of known points

A Morans | test has carried out to test for statistically signifispatial autocorrelations. This has
returned a p-value of <0.001 and z-score of 3301, which suggests thdathare spatially
autocorrelated, with less than 1% chance that this is due to chancehih&-value indicates that
the data are significantly clustered.

The spatial distribution for the bathymetric data were analysed usingshestatistical Analyst
toolbar, and Spatial Statistics Tools in ArcMap. Trend analysis sh&igune59 reveals a strong
north-south longitudinal trend in the data. This is perhaps to qmeeted, as it infers that depth
increases with distance from the shore. This would suggest a strong degree of gydnttbe
distribution of known points.

Further data trend analysis specific have been incorporated in the modpHingss, and are
described below under the relevant modelling process.
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Figure59 Three dimensional trend analysis for the broad deatbymetric data, where the Y axis represents longittide,
X axis represents latitude, and the Z axis represeaitg/metric depth

8.3.3 Kriging Model

Various models were trialled in order to find the one with the lowsstdicted error. The model
found to be most accurate is described here. The Kriging process goaglthrarious aspects
aimed at estimating patterns within the data, so that these can be takenaiotount when
predicting values at unknown locations.

Ordinary Kriging has been used. A semi variogram is calculated wigh@etbstatistical Wizard during
the Kriging process. This can be seen in Figira&his is designed analyse the assumption that things
nearby tend to be more similar than things farther apart.

Figure60 Semivariogram for ALLDATAMI depth points, generatednwiitie Geostatistical Wizard in ArcMap during the
Kriging process

The semivariogram plots the semivariance against the distance betweets fjoireach pair of data
points. For data that are perfectly auto correlated, pairs of point closettag spatially should have
a small semivariance compared with pairs of points spatially further apbve(01990; Longley et al.,
2007; ESRIb, 2011). Thereforgrigure60, where the blue model line is steeper, a high level of spatial
autocorrelation is predicted by the model, and the higher the influeth@se points have on the
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model. Where the blue model line is steep, there is evidence that phirttser away from any given
point become less similar the farther away you look. Where the line levelghositis no longer the
case, and spatial autocorrelation no longer occurs. The blue fitted hiedelected from a series of
mathematical models, as the one which best fits the shape of the averagedas@ygiram plots, and
therefore best represents and predicts the degree of spatial autocorrelation vitikidata.

Because of the strong north-south trend revealed during the trend analysis, shokigure59, the
V]*}SE}% C « SSJvP Z - Vve3§ S} "dEU _X dEReS]uidr SZ 0ZC% ipe33Z
search radius, which is illustrated in Fig6e

Figure61 Semivariogram map, comparing isotropic (left) andsammopic (right) selection methods used within Krigimg
E D %[ ' }*3 8§]*3] o t]l E

Additionally, the Geostatistical Wizard in ArcMap allowed for thematation of the Covariance plot
during the Kriging process.

Figure62 Covariance model, generated for the ALLDATAMI deptispuiithin ArcMaps Geostatistical Wizard during the
Kriging process.

After visual inspection of Figu® and Figures2, the Stable trend model has been chosen as the one
which best reflects the spatial autocorrelation within the data.

The maximum and minimum neighbouring known points to be usedmitié search radius for the
calculation of unknown points have been set to 10 and 30 respectiadlgcting the large number of
points available, while keeping processing time down to a realistic level.

Default values calculated for the Angle, major semi axis, minor semi axiharhisotropy factor
have been taken from the variogram, and the neighbourhood type set talatan

8.3.4 Predicted errors and final bathymetric model
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Tablell Kriging bathymetry model predicted errors

Error Prediction Value

Samples 199014 of 199014
Mean -0.001488241
Root-Mean-Square 1.669783

Mean Standardised -0.0007780101
Root-Mean-Square Standardised 0.8730397
Average Standard Error 1.912397
Regression function (R Squared) 0.969435

Appendix 4 Ground truthing EUNIS classes

8.4.1 Defining EUNIS classes

Davieset al. (2004) (pages 8) provide definitions for each of the EUNIS level 2 habitat classes,
including diagnostic features. Those relevant to the SCHIP 2 pap@ggtven here:

A3 Infralittoral rock and other hard substrata

Infralittoral rock includes habitats of bedrock, boulders arzbtes which occur in the shallow subtidal
zone and typically support seaweed communities. The uppierd marked by the top of the kelp zone
whilst the lower limit is marked by the lower limit of kelpwth or the lower limit of dense seaweed
growth. Infralittoral rock typically has an upper zorfelense kelp (forest) and a lower zone of sparse
kelp (park), both with an understorey of erect seaweeds.

A4 Circalittoral rock and other hard substrata

Circalittoral rock is characterised by animal dominated comtimsni{a departure from the algae
dominated communities in the infralittoral zone). The citiwabl zone can itself be split into two sub-
zones; upper circalittoral (foliose red algae present) and laivealittoral (foliose red algae absent).
The depth at which the circalittoral zone begins is direlgfyendent on the intensity of light reaching
the seabed; in highly turbid conditions, the circalitto@ie may begin just below water level at mean
low water springs (MLWS).

A5 Sublittoral sediment

Sediment habitats in the sublittoral near shore zone ¢ogering the infralittoral and circalittoral
zones), typically extending from the extreme lower shore downetlge of the bathyal zone (200
m). Sediment ranges from boulders and cobbles, through pebbtestangle, coarse sands, sands,
fine sands, muds, and mixed sediments.

8.4.2 Comparing EUNIS defined classes to ground truthing

Although these descriptions sound initially clear cut, there sesifor ambiguity and subjectivity,
stemming from some of the diagnostic properties. For example, A3 gisates that the presence of
kelp growth is a key delineating factor, while this is absent from thdeSscription, implying that these
are mutually exclusive characteristics.

However, ground truth videos reveal that in the real world, distisfuig these habitat types is less
simple. Figureé3 to Figure66 are stills taken from ground truth videos from the Sussex coast line
collected as part of the CFAS ALSF AGDS project 2007-2008. Videos G&8Y @hiduré5 and Figure

66) are identified as being A4, due to the presence of kelp and other faumargyon the underlying
sediment. The key aspect of this however is that the clear presence of sedimatstills taken from

the videos, which is not recognised in the A4 class descriptionad thett is therefore lost, and source

of error and therefore data conflict depending on which diagnostic feature (&elpediment) is
chosen to describe that area.
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In addition, it can be seen that habitats which appear to look &umentally different are categorised
under the same banner: Specifically videos GV71 and GT57 shown in@3gune Figureés4. GV 71
appears to be characterised by large boulders covered in thin sediment, whereas GMaiisctar
more uniform muddy sediment. While these areas have different appearances, on a eyapithbe

assigned identical classifications.

Figure63 ALSF Ground truthing from within the Sussex IFG#&dist
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Figure64 ALSF Ground truthing from within the Sussex IFG#&dist
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Figure65 ALSF Ground truthing from within the Sussex IFG#&dist
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Figure66 ALSF Ground truthing from within the Sussex IFG#&dist
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